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1.0 INTRODUCTION 

1.1 SCOPE AND AUTHORITY 

The United States Army Corps of Engineers (USACE) is proposing to implement engineering designs to 

address existing flood hazards and provide the authorized level of reduced flood risk along Wailuku River 

(formerly ‘Īao Stream; ‘Īao Stream was officially changed back to Wailuku River as of May 27, 2015 by 

the Hawaii Board of Geographic Names), Wailuku, Maui, Hawai‘i.  A joint National Environmental 

Policy Act (NEPA) and Hawai‘i Revised Statues (HRS) Chapter 343 compliant Environmental 

Assessment (EA) is being prepared for the Proposed Action, following a Draft EA previously released in 

March 2009 (USACE, 2009; Appendix A).  The Proposed Action is authorized under Section 203 of the 

Flood Control Act of 1968 (Public Law [PL] 90-483), which authorizes works of improvement for the 

control of destructive floodwaters.  The County of Maui (COM), Department of Public Works is the non-

Federal sponsor and the requesting agency for concurrent compliance with HRS Chapter 343. 

The Draft EA previously released in March 2009 (Appendix A) analyzed several alternatives to satisfy 

the project purpose and need.  Following public review, because of public and agency concerns over 

potential significant impacts under the alternative that was recommended in the 2009 Draft EA, including 

direct, indirect, and cumulative impacts, associated with impairment of groundwater recharge, sediment 

loading impacts to native aquatic species and habitats, and other issues, in 2010, the USACE decided to 

prepare an Environmental Impact Statement (EIS).  During the EIS alternative screening process, a new 

alternative measure (the Preferred Alternative addressed within this document) that addressed the project 

purpose and need, and did not require significant disturbance or modification to the existing stream 

alignment, was identified.  Since this Preferred Alternative was anticipated to have minimal impacts to 

the existing condition of the stream and the environment surrounding the stream, in 2013, the USACE 

decided to re-scope the project from an EIS to an EA.   

This EA has evaluated potential environmental impacts that may exist as a result of implementing the 

Proposed Action (the Preferred Alternative).  Information and analysis incorporated into this EA from the 

March 2009 EA (Appendix A) are current and were used in the selection process of the Preferred 

Alternative in this EA.  Based on this evaluation and following consideration of agency and public 

comments, a Finding of No Significant Impact (FONSI) determination decision has been made for the 

Proposed Action.    
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1.2 PROJECT LOCATION AND BACKGROUND 

Project Location 

Wailuku River is located within the Nā Wai ‘Ehā Watershed in Wailuku, Maui.  The Wailuku River 

drainage basin is a 10 square mile area that begins at the boundary between the Lahaina and Wailuku 

Judicial districts and extends from the crests of the Kahoolewa and Kapilau Ridges to the Pacific Ocean 

(Figure 1-1).  The basin is 8 miles long and averages 1.25 miles in width.  It is characterized by two major 

topographic features: a coastal plain that extends about 3 miles inland; and ‘Īao Valley, the largest valley 

in West Maui, which extends from the coastal plain to the summit of Pu‘u Kukui at an elevation of 5,800 

feet (ft) above sea level.  

Wailuku River is about 12,000 ft in length from an upstream sediment basin to its outlet into Kahului 

Bay, and about 30 percent (%) is lined with existing concrete channels.  The remaining portions of the 

stream are an alluvial channel where the stabilization problems occur.  Levees are situated on the right 

bank to protect the town of Wailuku.  For more than a century, stream flow had been intermittent below 

the ‘Īao intake due to three diversion structures which redirected the water to agricultural areas (Figure 

1-1).  Downstream of these agricultural diversion structures, stream flow had been absent 80 to 90% of 

the time, punctuated by infrequent high flows following intense rainfall events when stream discharge 

volume was sufficient to overtop the agricultural diversion structures (USFWS, 2006b).  High water 

flows into the channelized portion of Wailuku River occurred only during periods of prolonged intense 

rainfall.  In April 2014, an interim instream flow standard (IIFS) was established following an Order and 

Agreement issued by the Commission on Water Resource Management (CWRM).   Pursuant to that April 

2014 Settlement Agreement, the Wailuku Water Company began the release of 10 million gallons of 

water per day into Wailuku River on October 13, 2014.        

The stream drains a steep valley with flows at the upstream limit conveyed into an existing debris basin 

and flood control system which was constructed between 1977 and 1981.  This flood control system 

consists of the debris basin located 2.5 miles upstream from the stream mouth, a 3,500-ft long channel 

downstream from the debris basin, a drop structure with a 22-ft vertical drop, levees along the left and 

right bank, flood plain management along 6,950 ft of the left bank, and stream realignment for a 1,730-ft 

reach to the shoreline.  In the flood plain management reach, levees are located on the right stream bank 

and are offset up to 80 ft beyond the existing stream bank (Figure 1-2).   

Implementation of the Proposed Action would occur within the approximately 0.4-mile stretch of the 

stream between slightly downstream of Waena Street (River Station [RS] 42+30) and upstream of Imi 

Kala Street (RS 83+25), approximately 1.4 miles upstream from the shoreline.  The area is characterized 
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by extensive residential development on the right bank and an existing natural floodplain on the left bank, 

and is located upstream of existing residential and urban development associated with the town of 

Wailuku. 

Project Background 

The 1981 flood control project was authorized by the Flood Control Act of 1968 and was implemented 

after a NEPA-compliant EIS was completed with identified mitigation measures following approval of 

the EIS’ Record of Decision (USACE, 1975).  During the construction phase in January 1980, a flood 

occurred that caused extensive erosion of the sacrificial berm and undermined portions of the completed 

levees.  To address this damage, the streamside slope of the levees was extended with a concrete riprap 

slope lining into the streambed.  Considered to be a state-of-the-art design at the time, the toe of the cutoff 

walls was imbedded 5 ft in depth.   

Shortly after project completion, stream flows caused erosion of the stream bottom along an 

approximately 7,000-ft reach between the concrete channel and Waiehu Beach Road.  The project levee 

was undermined with scour depths extending to a maximum of 6 ft below the existing boulder concrete 

slope lining.  In July 1982, USACE Honolulu District requested that corrective work be approved to 

extend the boulder concrete slope protection from the damaged portion to a minimum of 5 ft below the 

eroded stream bottom.  The Office of the Chief of Engineers granted approval for this work in January 

1983.  The corrective work was completed in November 1983 under the Productive Employment 

Appropriation Act of 1983 and authorized under Section 205 of the Flood Control Act of 1948, PL 

80-858, as amended.  The stream channel has since eroded as much as 6 to 8 ft below the 1983 repair.  

The USACE subsequently decided to conduct a reconnaissance study pursuant to Engineering Regulation 

(ER) 1165-2-119 (paragraph 7a) to investigate solutions to the recurring problems that are slowly 

undermining areas of the levee.  In March 1995, a report was submitted by USACE recommending 

modification to Wailuku River to replace the existing levee system with a 7,200-ft long trapezoidal 

concrete-lined channel. 

A slope stability analysis was performed in 1997 to determine the stability of two areas identified as 

possible locations of levee failure.  Stability analysis indicated instability could occur after flood waters 

recede at RS 40+00, assuming that the 1996 slope geometry would be further eroded to steepen the slope 

and deepen the stream bottom.  If a SPF occurred prior to any repairs, flood waters would be able to pass 

through this portion of the levee, further erode it, and enter adjacent housing areas.   

The existing stream channel has a relatively narrow width of 40 to 60 ft and is boulder lined.  Levees with 

a surface of grouted riprap are interspersed along the right bank.  The channel has an average slope of 
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2.6%.  This steep stream channel results in critical and supercritical flows in the stream.  The average 

channel velocity through the unlined portion of the stream varies between 8 and 32 feet per second (fps) 

with an average velocity in excess of 20 fps during annual floods.  These high velocities have eroded the 

channel bed and caused severe undermining of the existing levees.   

During the recent storm event that resulted in heavy rains on 15 to 16 September, 2016, significant 

damages to the existing levees occurred (USACE, 2016).  A joint post-event inspection conducted by 

USACE and COM, Department of Public Works to verify and quantify the damages noted erosion of the 

earthen levees, levee toe erosion, and sideslope failure at multiple locations on the right bank of the 

stream downstream of Imi Kala Bridge.  At the time of the inspection Maui County was making 

emergency repairs to the slideslope between RS 66+45 and RS 64+35 which was in danger of failure.  

Proposed methods for temporary repairs included filter fabric, large toe stones, inclusion of a toe trench 

and the possibility of using cement slurry to tie the armor atones together.   

The original flood control project was designed to provide protection against a Standard Project Flood 

(SPF) (i.e., a flood event based on estimates under the most severe combination of meteorological and 

hydrologic conditions which are reasonably characteristic of the project site); however, the 33-year old 

flood control system no longer has the ability to provide its original level of protection to the town of 

Wailuku due to the recurring damages that have occurred since its original construction.   

Wailuku River is in danger of reverting to a flood hazard zone due to deterioration/scour of the right bank 

and undermining of the levee toe resulting from changes in the streambed dynamic and upstream 

watershed use/development that have occurred during the past 30 years.  In order to preserve the 

reliability of the existing flood control systems, additional structures are needed to protect the Wailuku 

community.   

1.3 OVERVIEW OF THE PROPOSED ACTION 

The Proposed Action consists of features intended to reconnect the main stream channel with the 

floodplain to reduce damaging flows along the main channel and right bank levees (Figure 1-3).  The 

reconnection would be accomplished by lowering the left bank, grading the overflow area to disperse 

flow into the floodplain, and constricting the main channel with a concrete diversion weir to force flood 

flows to leave the main channel and enter the existing floodplain on the left bank of the stream.  A portion 

of the left bank would be raised further downstream to contain the overflow within the floodplain.  Even 

further downstream, the left bank would be lowered to allow the return of the overflow into the main 

channel. Figure 1-4 and Figure 1-5 show schematic diagrams of the features being proposed to divert the 
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stream flow from the main stream channel to the floodplain.  The Proposed Action would also include 

bank stabilization along the right bank upstream of the proposed overflow channel and downstream of the 

outflow return location to prevent further erosion in these areas.  Further, the existing revetment between 

the overflow channel and outflow return location would be reconstructed as part of the Proposed Action.    

1.4 PURPOSE AND NEED FOR ACTION 

Purpose 

The purpose of the Proposed Action is to address ongoing flood hazards caused by design deficiencies 

and long-term damage to the existing flood control structures suffered during repeated floods since their 

original construction in 1981 and to provide the authorized level of reduced flood risk to the town of 

Wailuku.  The USACE is authorized to implement flood damage reduction improvements to Wailuku 

River that meet or exceed the SPF requirements to protect the existing Wailuku community.  The SPF of 

26,500 cubic feet per second (cfs) at the stream mouth was a 220-year event according to the peak 

discharge frequency computations presented in the 1976 General Design Memorandum (GDM) (USACE, 

1976).  A new comparison, using updated frequency analysis based on 62 years of recorded data at United 

States Geological Survey (USGS) gage 16607000 and the 2012 Federal Emergency Management Agency 

(FEMA) discharge frequency magnitudes (FEMA, 2012) considers the SPF peak discharge of 26,500 cfs 

to be closer to a 0.1% chance (or 1,000-year recurrence interval frequency) event.  The Proposed Action 

is designed to slow the stream flow during flood events by diverting flow to the existing floodplain and 

by allowing the stream waters to be redirected downstream in a controlled manner.   

Need 

Repeated flooding of Wailuku River has resulted in undermining of the existing floodplain levees in 

several locations along the stream.  High stream flows have resulted in downcutting (i.e., 

downward/vertical erosion) of the natural streambed and erosion of the base of the east bank levee 

structure.  Several residential and commercial structures along the right bank are in danger of being 

undercut if streambank erosion continues as demonstrated by the extensive damages to the right bank that 

occurred as a result of the recent storm event in September 2016, as is the heiau along the lower reach of 

the left bank.  The Proposed Action is needed to protect the many adjoining residences and commercial 

properties from flood damage during major storm events. 

Certification that levees can withstand a 100-year frequency flood is required by FEMA; if not certified, 

this flood protection infrastructure is not deemed viable to protect property or lives from 100-year flood 

events.  A government agency responsible for levee construction or a Registered Professional Engineer 
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must provide this certification.  In their present condition, the 33-year old flood control structures cannot 

be certified as providing 100-year flood protection.  The ‘Īao Stream Flood Control Project has prevented 

an estimated $49.6 million in flood damage as of the federal fiscal year (FY) 2013.  The flood control 

system has instilled a sense of security in the growing community of Wailuku; however, Wailuku River is 

in danger of reverting to a flood hazard zone due to deterioration/scour of the right bank and undermining 

of the levee toe resulting from changes in the streambed dynamic and upstream watershed 

use/development that have occurred during the past 30 years.  A failure in the deteriorating levees would 

cause flood waters to inundate the Wailuku River drainage basin and loss of life and extensive property 

damage would be inevitable.  Implementation of the Proposed Action is needed to restore the reliability of 

the existing project and to protect the health and well-being of the Wailuku Community.  Implementation 

of the Proposed Action would prevent further streambed erosion, thereby eliminating the risk of levee 

failure and the associated loss of life and property damage that could result.   

1.5 REGULATORY FRAMEWORK 

In planning and implementing the Proposed Action, the USACE must comply with all applicable 

environmental regulations and executive orders (EOs).  These regulations and EOs include, but are not 

limited to the following: 

 NEPA; 

 HRS Chapter 343; 

 Hawai‘i Administrative Rules (HAR) Title 11-200; 

 Clean Air Act (CAA); 

 Clean Water Act (CWA); 

 Coastal Zone Management Act (CZMA); 

 Endangered Species Act (ESA); 

 Fish and Wildlife Coordination Act (FWCA); 

 National Historic Preservation Act (NHPA); 

 EO 13089 (Protection of Coral Reefs); 

 EO 12898 (Federal Actions to Address Environmental Justice in Minority Populations and 

Low-Income Populations); and 

 EO 13045 (Protection of Children from Environmental Health Risks and Safety Risks).   
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Key provisions of these regulations and EOs are discussed throughout the subsequent sections, and in 

detail in Section 4 of this EA.    

1.6 PUBLIC INVOLVEMENT AND AGENCY CONSULTATION 

This environmental review included public involvement and agency consultation, as required by NEPA 

and HRS 343.  Public participation included an opportunity for public review and comment on this EA.  

Comments received on the Draft EA (2009) as well as comments received during the EIS screening 

process are included in Appendix B.  Applicable comments were addressed as part of this EA analysis. 

The availability of the current draft EA was announced in the State of Hawai‘i Office of Environmental 

Quality Control (OEQC) Environmental Notice publication on June 23, 2015 for a required 30-day public 

review period.  As part of the draft EA public review period, 64 parties were consulted, and comments 

from 23 parties were received and addressed as part of the EA analysis (Appendix B).   
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2.0  DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES 

This section provides the approach used in selecting the Proposed Action and its alternatives; a 

description of the No Action Alternative; identification of alternatives considered but eliminated from 

further analysis; a detailed description of the Proposed Action; selection of the Preferred Alternative; and 

a comparison of environmental consequences.  The alternatives analyzed in this document in accordance 

with NEPA and HRS Chapter 343 are the result of agency and internal scoping input.  All alternatives 

considered must meet the purpose and need for the Proposed Action. 

2.1 APPROACH TO IDENTIFICATION OF ALTERNATIVE / LEDPA CONSIDERATION 

The USACE proposes to address increased flood hazards at Wailuku River and provide an authorized 

level of reduced flood risk to the Wailuku community.  An array of structural and non-structural 

alternatives that would best meet the project purpose and need in a feasible and effective manner was 

considered as part of the alternatives analysis process.   

Code of Federal Regulations (CFR) Title 40, Part 230.10, Restrictions on Discharge outline provisions to 

comply with Section 404 (b)(1) guidelines of the CWA.  The regulation states that “dredged or fill 

material should not be discharged into the aquatic ecosystem, unless it can be demonstrated that such a 

discharge will not have an unacceptable adverse impact either individually or in combination with known 

and/or probable impacts of other activities affecting the ecosystems of concern.”  Under Section 404 

(b)(1) of the CWA, only discharges of dredged or fill material into waters of the United States that 

represent the least environmentally damaging practicable alternative (LEDPA) that does not have 

significant environmental consequences are permitted.  The USACE is not required to issue itself 

404(b)(1) permits under 33 CFR 323.3 (b).  An alternative is practicable if it is available and capable of 

being done after taking into consideration cost, existing technology, and logistics in light of overall 

project purposes (40 CFR Part 230.10(a)(2)).   

As part of the project alternative screening process, alternatives were analyzed to identify the LEDPA in 

accordance with 40 CFR Part 230.10(a).  Under these guidelines the USACE requires that the LEDPA is 

considered for implementation as the Proposed Action.   

Since the Proposed Action would include work in a stream that could result in potential discharge of fill 

and/or dredge material into an aquatic ecosystem, provisions of Section 404 (b)(1) of the CWA would 

apply.  Therefore a Section 404 (b)(1) analysis has been prepared for the Proposed Action and is included 

as Appendix C.  ER 1105-2-100, Appendix C was also used as guidance in preparing the Section 
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404(b)(1) evaluation for the Proposed Action, as well as in screening project alternatives to determine the 

LEDPA.   

The following alternatives were considered during the initial alternative formulation process: 

 Alternative A - No Action 

 Alternative B - Removal of Flood Control Improvements  

 Alternative C - Roller Compacted Concrete (RCC) and Grouted Boulder Invert Channel 

 Alternative D - Dual Stilling and Sedimentation Basins  

 Alternative E - RCC Channel with Grade Control Structures 

 Other Alternatives 

 Alternative F (Proposed Action) - Floodplain Reconnection  

These alternatives were screened against four decision criteria, including completeness, effectiveness, 

acceptability, and efficiency, to determine which alternative would best meet the purpose and need of the 

project.  Each decision criteria was specifically defined in terms of appropriate metrics to measure how 

well (i.e., high, medium, or low, or in some cases, yes or no) each alternative meets each criteria.   

Factors considered in evaluating the completeness of each alternative were technical feasibility and life 

safety.  Technical feasibility was defined as the ability of the alternative to meet the project purpose and 

need.  Life safety was defined as the level of life safety risk reduction provided by the alternative.  The 

effectiveness of each alternative was evaluated in terms of its ability to meet the SPF level of protection 

and ability to retain the floodplain as a restricted area where urbanized development is not allowed.   

The acceptability criteria included multiple factors such as real state requirements, erosion and sediment 

transport, aquatic organism passage, and reduction in groundwater recharge.  Efficiency of each 

alternative were evaluated based on the level of channel hardening required, operation and maintenance 

(O&M) requirements and cost, implementation cost, and net benefits.       

A memorandum describing the steps used during the initial alternatives formulation process and detailed 

descriptions of each screening criteria used, as well as a complete matrix table that shows the rating of 

each alternative under each criterion is included in Appendix D.  The following sections include a 

description of each alternative considered and criteria used to determine whether the alternative meets the 

project purpose and need. 
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2.2 NO ACTION ALTERNATIVE 

The No Action Alternative (Alternative A) is to not construct any additional flood control structures at 

Wailuku River.  Continuing severe erosion would likely result from implementation of the No Action 

Alternative, contributing to levee deterioration and ultimate failure in multiple locations, which would 

eventually lead to flooding of the Wailuku River drainage basin.  Failure of the existing flood control 

structures could cause loss of life and extensive property damage.  Council on Environmental Quality 

(CEQ) regulation 40 CFR Section 1502.14(d) requires an alternatives analysis to include a No Action 

Alternative.  Therefore, although this alternative would not meet the project purpose and need, it is 

discussed throughout the document to provide the reader with a perspective of the “without-project” 

scenario. 

2.3 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER ANLAYSIS 

As part of the NEPA and HRS Chapter 343 process, all potential alternatives must be evaluated.  For 

alternatives to be considered reasonable, they must be affordable, implementable, meet the project 

purpose and need, and meet the established alternative selection criteria.  Alternatives considered but 

eliminated as viable alternatives are described below. 

Alternative B - Removal of Flood Control Improvements 

Implementation of this alternative would include removal of all existing man-made improvements to the 

existing channel, including levees, concrete channels, flood walls, and drop structures, and returning the 

stream to its original natural state.  With no flood protection levees in place, the Wailuku River floodplain 

would re-encompass community of Wailuku.  Rather than relying on physical flood control infrastructure 

for flood protection, a state-of-the-art flood warning system would be used in advance of floods.  

Implementation of this alternative would require relocation of residents from the redefined flood-prone 

areas of Wailuku.  Although this alternative does not meet the project purpose and need from an 

engineering perspective since it would not provide any protection against flood damage, there is 

expressed public support for this alternative due to its perceived environmental benefits.  Removal of all 

man-made structures would improve the aesthetics of the stream as well as increase the potential for 

groundwater recharge and possibly restore habitats within the stream.  Despite its public support, this 

alternative was eliminated from further consideration due to the high risk of loss of life and increased 

frequency of flood damage to the urbanized areas surrounding the stream.  
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Alternative C - Roller Compacted Concrete (RCC) and Boulder Invert Channel 

Implementation of this alternative would include lining the unlined portion of Wailuku River using RCC, 

and was designed for SPF protection with a peak design discharge of 27,500 cfs downstream of RS 84+42 

(0.5 miles upstream from the stream mouth) and 26,000 cfs downstream of RS 92+02.  Typical stream 

stabilization improvements would consist of boulders in the main channel low-flow section with RCC 

stream bank protection in order to replicate a more natural stream bed.  Design elements would be 

included into existing and planned channel segments to facilitate the movement of native fish and other 

aquatic organisms.  Total project length extends from RS 22+00 to the debris basin (2.5 miles upstream 

from the shore).   

Design elements would include: 

 Modification to the existing drop structure between RS 96+74.21 and 97+23.21 to a new stepped 

drop structure to eliminate the dangerous 22-ft vertical drop and improve passage of in-stream 

fish (‘o‘opu) and other aquatic organisms. 

 Modification to the existing low flow concrete channels with small blocks to break up high 

velocity flows and to facilitate fish passage. 

 Adding hydraulic improvements to the concrete channel between RS 92+02 and 95+41 including 

baffle blocks and a weir within the existing concrete channel to more evenly distribute flow. 

 Incorporating RCC side slopes and an approximately 15-ft wide and 20-inch deep grouted 

boulder invert channel that would mainly follow the alignment of the existing stream between RS 

22+00 and 92+02 (approximately 7,200 ft long).  The median base width range would vary from 

40 to 60 ft. 

 Stream realignment and widening between RS 76+02 and 85+30.  The channel would be 

realigned to the north on the left bank to avoid existing structures to the right bank and be 

widened to reduce water surface profile at the ‘Imi Kālā Street Bridge.  As a result of the channel 

widening, the 10-year flood (i.e., the low flow condition of 7,200 cfs) would be contained within 

the channel but floods greater than 7,200 cfs and up to the SPF of 27,500 cfs would spread out on 

the existing left bank floodplain area.   

 Construction of a low-flow boulder channel within the RCC portion.  The approximately 15-ft 

wide low flow channel would use boulders embedded in concrete to replicate a more natural 

streambed substrate.  Retrofit design elements would also be included to facilitate the movement 
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of native organisms through the modified channel area.  These elements include a step structure at 

the 22-ft vertical drop (RS 97+23), widening existing low-flow channel areas, installing low-flow 

channel segments in existing flat-bottomed cement channel segments and in the center of the 

existing debris basin, blocks along the sloped portions of the existing channel to provide a resting 

place for climbing organisms, and an alignment along the vegetated portions of the left bank to 

provide shade and reduce water temperatures.  These mitigation measures were proposed as 

compensation for unavoidable impacts, and were agreed to by the United States Fish and Wildlife 

Service (USFWS). 

 Incorporation of right bank levee raises.  The existing right bank levee would be raised at RS 

45+37 to 48+85 by 4.5 ft using a concrete rubble masonry (CRM) wall on top of the existing 

earth levee and up to 0.7 ft at RS 25+62 to 26+46.   

Alternative C was considered to achieve the project purpose and need, and feasible from an engineering 

and cost perspective.  In addition, this alternative was initially considered to be the “environmental 

alternative” because it would minimize negative environmental impacts to the project area by:  1) 

utilizing the original floodplain along the left bank of the project for flood flows greater than 7,200 cfs 

and as a result keeping this area in open space; and 2) incorporating a boulder lined low-flow channel that 

would simulate a natural stream thereby creating a less severe stream environment than one that is strictly 

concrete lined.  The low-flow channel was also designed to facilitate upstream and downstream migration 

of aquatic organisms. This alternative was recommended as the “Preferred Alternative” in the March 

2009 Draft EA (USACE, 2009); however, in spite of the discussions between the USFWS and the 

USACE, and subsequent incorporation of additional mitigation measures, it was determined that 

Alternative C would result in unavoidable environmental impacts, including elimination or significant 

reduction in the potential for groundwater recharge and increase in the potential for upstream 

sedimentation to be transported to the ocean due to the concrete lining of the stream channel.  Therefore, 

this alternative was eliminated from further consideration.   

Alternative D - Dual Stilling and Sedimentation Basins 

Implementation of this alternative would involve construction of two large stilling basins designed to 

dissipate the energy of large floods.  The stilling basins would further act as debris traps as well as 

potential habitat and recreational areas.  This alternative would also include realigning the stream channel 

where the natural alignment of the stream causes excessive erosion at the existing levee toe.  This 

alternative was considered effective in meeting the project purpose and need by temporarily retaining 

stream waters during large storm events, thereby reducing stream velocity, which in turn would reduce 
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erosion downstream of the stilling basins.  This alternative was also considered beneficial from an 

ecological standpoint since temporary storage of stream waters at the stilling basins would facilitate 

aquatic organism passage, allow sediment and debris to settle out, as well as allow groundwater recharge.  

However, due to its high implementation cost (specifically associated with real estate acquisition and 

O&M), this alternative was determined to be infeasible and eliminated from further consideration.      

Alternative E - RCC Channel with Grade Control Structures 

This alternative expands on Alternative C (RCC and Boulder Invert Channel) by adding small grade 

control structures within lined portions of the stream that would slow stream velocities and provide 

habitat within the stream channel.  In addition, the channel would be realigned to avoid areas that cause 

erosion at the levee toe and banks.  As with Alternative C, this alternative was considered effective in 

meeting the project purpose and need, and was considered environmentally beneficial by incorporating a 

low-flow channel designed to facilitate upstream and downstream migration of aquatic organisms.  The 

addition of the small grade control structures was intended to decrease the stream velocity thereby 

reducing the potential for upstream sedimentation to be transported to the ocean.  However, 

environmental concerns including a high level of channel hardening and reduction in potential for 

groundwater recharge remained.  Therefore, this alternative was eliminated from further consideration.   

Other Alternatives  

The following three alternatives were initially carried forward from an earlier project development phase 

(USACE, 2009), but were eliminated from further consideration because they did not meet the project 

purpose and need. 

Trapezoidal Concrete-Lined Channel 

This alternative consists of a trapezoidal, concrete-lined channel with a 40-ft bottom width, 90-ft top 

width and interior splitter walls at channel curves.  The new channel would mainly follow the existing 

stream alignment from RS 22+00 (0.5 miles upstream from the stream mouth) to 92+02 (1.8 miles 

upstream from the stream mouth), for a distance of 7,200 ft.  The channel would also be realigned to the 

north between RS 76+40 to 86+60 (an approximate 950-ft length extending east and west of the ‘Imi Kālā 

Street Bridge) to avoid affecting structures that have been constructed on the right bank.  All design flows 

up to the SPF would be contained within the channel, thereby eliminating the need for the existing 

floodplain on the left bank and making the land available for development.   

This alternative was considered to achieve the project purpose and need, and feasible from an engineering 

and economic perspective.  However, this alternative would result in the most changes to the existing 
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habitat of the native stream fauna.  Proposed changes in stream alignment and smooth concrete 

channelization (70% conversion) was considered to significantly impact existing natural habitat as well as 

alter stream flow, so that native amphidromous species may not survive.  Due to the significant 

environmental impacts and objections by public and resource agencies with regard to the conversion of a 

natural stream bottom to a concrete-lined invert, this alternative was eliminated from further 

consideration.    

Rectangular and Compound Channel 

This alternative consists of a rectangular and compound, concrete-lined channel with a 20-ft bottom width 

and 145-ft top width between RS 22+00 and 92+02 for a distance of approximately 7,200 ft.  

Improvements would include a straightened alignment and a shallow 55-ft wide grass-lined channel 

adjacent on the left bank (to contain up to the SPF).  Although effective in addressing flood control 

concerns, negative environmental impacts include destruction of the existing stream habitat due to 

straightening of the natural channel alignment and concrete lining of the stream, which will likely 

generate strong objections from the public and resource agencies.  This alternative was eliminated from 

further consideration due to environmental concerns and economic viability.   

Levee Toe Reconstruction  

Rebuilding and extending toe protection was tried at Wailuku River after a storm in January 1980 and 

after a storm in 1981.  Wailuku River has continued to erode adjacent to the toe protection works and is 

now 8 to 10 ft below the last toe protection repair that was completed in November 1983.  The toe 

continues to erode because the cutoff wall at the levee toe is a fixed hard point in a moveable boulder and 

gravel bed stream.  Although COM continues to fill areas adjacent to the toe cutoff wall after flood events 

by placing boulders against the eroding levee toe, the fixes are temporary because the work is not 

effective for low frequency events (USACE, 2008).  No flood events larger than a 4% flood have 

occurred in the Wailuku River since project construction.  Floods larger than the 4% flood would likely 

have enough force and duration to erode the stream near the toe of the cutoff wall causing undermining 

and consequential levee slope failure.   

Installation of sheetpile cutoff walls to a depth sufficient to provide adequate toe protection and levee 

stability was not considered feasible due to the alluvial fill that comprises the streambed and physical 

characteristics of the areas below the levee toe (i.e., presence of boulders), which would preclude the 

ability to drive sheetpile to depth. Further, topographic characteristics of the area restrict the accessibility 

of heavy equipment (such as pile-drivers) along the right bank of the stream, where toe protection is 
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needed.  Therefore, levee toe protection with a cutoff wall is not considered a viable solution for Wailuku 

River flood control.  This alternative was therefore eliminated from further consideration. 

2.4 ALTERNATIVE F - PROPOSED ACTION 

This alternative consists of features that would reconnect the main channel with the existing floodplain on 

the left bank to reduce damaging flows along the main channel and right bank levees (Figure 1-3 and 

Figure 1-4; refer Appendix E for the engineering drawings).  The reconnection would be accomplished by 

lowering the left bank approximately 5 to 9 ft between RS 78+99 and 75+10 (an approximate length of 

417 ft along the left bank) and grading the overflow area to disperse flow into the floodplain.  Following 

grading, revegetation (in the form of grass) would be provided throughout the approximately 

116,060-squrare foot overflow channel to prevent erosion during diversion of stream waters.  The stream 

would be constricted by a concrete diversion weir, located within the channel at RS 75+10, downstream 

and at the base of the overflow channel section.  The diversion weir would be approximately 18-ft high 

with a 15-ft wide opening to allow for fish passage and some flow to remain in the channel (Figure 1-5).  

The invert of this structure would be at or below the existing stream bed elevation and low flow through 

the opening would be controlled by the natural riffles and pools formed by the existing boulder stream 

bed both up and downstream of the diversion weir.  This design incorporates public and agency concerns 

regarding biological resources in the stream, including input provided by USFWS regarding biological 

function of the stream.  This alternative also incorporates designs that minimize channel hardening within 

the stream, which in turn minimizes potential impacts to groundwater recharge, which was also a 

principal concern raised during preparation of the Draft EA released in March 2009 (USACE, 2009).       

Constriction of the stream would force flood flows to leave the main channel and enter the existing 

designated floodplain area on the left bank of Wailuku River.  Flood flows entering the floodplain at the 

overflow channel would spread out and follow the natural topographic gradient until reentering the main 

channel downstream at the outflow section.  This alternative design replicates, to the extent practical, the 

natural hydrological pattern of an alluvial floodplain that existed within the area prior to modern 

development.  Potential erosion within the floodplain during diversion of flood waters is expected to be 

minimized by existing vegetation within the floodplain.  Transport of sediments to the main channel may 

occur during a flood event as great as an SPF; however, the proposed diversion would reduce erosion and 

associated sedimentation in the main channel resulting in overall reduction in sediment transportation to 

downstream areas, including Kahului Bay.  Section 3.5.5 includes the results of the sedimentation study 

conducted for the Proposed Action. 
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The left bank between RS 66+60 and 61+05 (approximately 473 linear ft along the bank) would be raised 

by an earthen berm, up to approximately 6 ft, to contain the overflow within the floodplain.  Further 

downstream, between RS 45+60 and 43+60, the left bank would be lowered to allow the return of the 

overflow into the main channel.  At two locations, from RS 83+25 to 81+25 and RS 44+10 to 42+30, 

slope revetment is necessary to protect the bank from eroding under conditions of high stream velocities.  

These locations would be stabilized with boulder concrete slope lining or “shotcrete” to accommodate the 

steep bank slopes and protect the bank from erosion.   

In addition, from RS 55+50 to 51+90, approximately 290 linear ft of revetment along the left bank would 

be removed entirely and restored to a natural earth embankment typical of upstream and downstream 

conditions.  Restoration of the stream banks to its natural condition at this location is being proposed to 

remove the excess revetment that was added in 1984 which resulted in constriction of stream flow and 

subsequent increase in erosion in adjacent areas.  Along the right bank, from RS 55+10 to 50+25 

(approximately 470 linear ft), the concrete toe berm that has severely eroded would be removed and 

replaced with a concrete retaining weir to provide support to the existing embankment and prevent further 

erosion of the bank toe.   

Currently, approximately 5,274 linear feet (RS 127+00 to 91+50 and 22+00 to 4+76) of the stream 

channel is lined with approximately 6,950 linear feet remaining unlined (RS 91+50 to 22+00).  The 

Proposed Action will result in additional 83 linear feet of stream channel invert lining near RS 75+10.  

Other features of this alternative include construction of a permanent 15-ft wide gravel road along the 

stream on the left bank between RS 75+10 and 43+60.  This road would be used for future O&M 

activities.  Site access during construction activities would be from Piihana Road along an existing road 

ending at RS 79+00.  This road would also be used for future O&M activities.   

This alternative would divert high-velocity and high-volume flood flows into the existing left-bank 

floodplain thereby reducing (but not eliminating) the main channel flow in the approximately 3,200-ft 

long reach of the stream.  Hydraulic modeling used to assess the efficiency of this alternatives’ design 

shows that in conjunction with natural overflow into the left bank upstream, the overflow channel and 

diversion weir adequately divert enough stream flow during an SPF event to restrict the flow downstream 

to less than the 10-year frequency event discharge.  This would result in a reduced risk of flooding during 

high-flow/flood events to authorized levels.   

Diversion of stream waters would also reduce erosion of the stream banks, which would prevent further 

damage to the existing flood control systems and increase its reliability.  Finally, under these 
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improvements, required certification of the levee system could occur to verify that this flood protection 

system would be viable to protect property and lives from 100-year flood events.   

During the alternatives formulation process in the past, project design features intended to minimize 

environmental disturbance such as adding structural features within the stream to facilitate aquatic 

organism passage or creating shaded areas to reduce water temperatures for aquatic species present in the 

stream were considered.  Previous design alternatives included modification or disturbance to a larger 

section of the stream reach (as compared to the current Proposed Action) which would have resulted in 

significant impacts to biological resources; as such, those impacts required measures to mitigate impacts 

to biological resources and also included opportunities to construct design features that would support 

native aquatic species habitat function within the modified portions of the stream.  The Proposed Action 

does not include modification to the existing drop structure between RS 96+74.21 and 97+23.21 since it 

is outside of the project area and beyond the scope of the project objective to address this feature. 

On September 17, 2014, the Project Delivery Team (PDT) met with resource agencies (USFWS, United 

States Environmental Protection Agency [EPA], National Marine Fisheries Service [NMFS], State of 

Hawai‘i Division of Aquatic Resources [DAR], and COM) to provide an overview of the current 

Proposed Action.  The team explained to the resource agencies that mitigation measures would not be 

required since channel hardening within the stream is no longer being proposed and since no significant 

impacts to biological resources are anticipated.  The resource agencies concurred with this determination 

and expressed support on the Proposed Action.  The meeting minutes from this meeting are included in 

Appendix F.      

In April 2014, the CWRM issued an order establishing an IIFS, the minimum required flow, of 10 million 

gallons per day (mgd) (approximately 15.5 cfs) for Wailuku River near Kepaniwai Park, approximately 

2.8 miles upstream of the project site; further, the order stipulates that a minimum flow of 5 mgd be 

maintained at the mouth of the stream, less than 1 mile downstream of the project site.  It was also 

ordered that no water may be diverted at the Waihe’e/Spreckels Ditch intake located upstream of the 

proposed project area, except when the stream flow is adequate to satisfy the IIFS of 5 mgd 

(approximately 7.7 cfs) at the mouth of Wailuku River (Osher, 2014).  The IIFS was implemented in 

October 2014.  The proposed 15-ft wide opening in the diversion weir would not impact the ability for an 

IIFS of greater than 5 mgd to remain in the channel through the project area and downstream to the 

stream mouth.  Further, the Proposed Action is designed to disperse approximately 21,800 cfs of the total 

SPF peak discharge (27,500 cfs) across the floodplain, which would accommodate the IIFS and provide 

adequate protection against SPF events following implementation of the IIFS.  
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A detailed description of the Preferred Alternative including documentation of the hydraulic modeling 

used to assess the efficiency of the proposed structures and cost estimates is included in the Engineering 

Documentation Report (EDR) prepared for the project.    

2.5 SELECTION OF PREFERRED ALTERNATIVE 

After comparing each alternative against the established selection criteria identified in Section 2.1, the 

USACE selected Alternative F as its LEDPA/Preferred Alternative.  This alternative was considered the 

LEDPA/Preferred Alternative because it meets the project purpose and need by offering adequate flood 

protection to the currently built environment without requiring significant disturbance or modification to 

the existing stream alignment.  Since this alternative would not involve hardening of the existing channel, 

impacts to the surrounding environment are expected to be minimal and the LEDPA.  Flood waters would 

be dispersed into the natural floodplain where sediment and other entrained constituents would be able to 

settle out instead of being directly channeled downstream and into the nearshore marine environment.   

In addition, of the alternatives considered, Alternative F was considered the most economically feasible 

and beneficial alternative.  Determination of whether the considered alternatives offered net benefits were 

based on the estimated benefits and rough order of magnitude (ROM) costs.  The benefits analysis was 

based primarily on structural damages prevented.  Structural damages generally started to occur at a 1% 

Annual Chance Exceedance event; therefore, there were not a significant amount of benefits incurred for 

smaller flood events.  Since all of the alternatives had the same effect (i.e., in providing protection against 

floods greater than 1% Annual Chance Exceedance events), the benefits were assumed to be constant 

among all alternatives considered.  The ROM costs for Alternatives B through E were significantly higher 

than Alternative F; thus, Alternative F was considered to offer the greatest net benefit.  The major 

elements of the Preferred Alternative are included in Table 2-1.   
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Table 2-1:  Preferred Alternative Construction Details 

Element Description 

Overflow Channel  Lower the left bank by approximately 5 to 9 ft between RS 
79+20 and 75+12 (approximate length of 437 ft). 

 Placement of grouted riprap along the lowered left bank 
for bank protection. 

 Grade and provide grassing throughout the approximately 
116, 060-square foot overflow channel on the left bank. 

 An approximately 18-ft high concrete diversion weir 
downstream of the overflow channel. 

Raised Berm Placement of an approximately 6-ft high (maximum height) 
earthen berm on the left bank between RS 66+60 and 61+05 
(approximately 473 linear ft). 

Floodplain Outflow  Lower the left bank between RS 45+60 and 43+60 (up to 6 
ft). 

 Placement of partially grouted riprap on the left bank for 
protection against erosion during the return of the overflow 
to the main channel. 

Slope Revetment  Placement of boulder concrete slope lining or “shotcrete” 
on the right bank between RS 83+25 and 81+25 
(approximately 200 linear ft). 

 Removal of revetment along the left bank between RS 
55+00 and 51+90 (approximately 290 linear ft) and 
restoration to natural earth embankment typical of 
upstream and downstream conditions. 

 Removal of existing concrete toe berm between RS 55+00 
and 50+25 (approximately 470 linear ft) and replacement 
with a concrete retaining wall. 

 Placement of boulder concrete slope lining or “shotcrete” 
on the right bank between RS 44+10 and 42+30 
(approximately 180 linear ft). 

Grading required The existing grade within the overflow channel would be evened 
out to create a flat surface.   

Total impervious surface Approximately 38,650 square feet or 0.9 acres; approximately 
8,500 square feet for bank stabilization (shotcrete), 6,000 square 
feet for the concrete diversion weir and related invert (concrete), 
and 24,150 square feet for the overflow weir (grouted riprap).  

Staging areas Two staging areas at the overflow channel location: one on the 
right bank (near Eha Street and Imi Kala Street) and one on the 
left bank near the Imi Kala Bridge.   

Site Access  From Piihana Road along an existing 15-ft wide, 750-ft 
long gravel road. 

 A permanent 15-ft wide gravel O&M road will be 
constructed along the stream between RS 75+10 and 
43+60.   
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Element Description 

Best management practices (BMPs) to be 
included during construction 

Use of silt fences; concrete structures would be constructed in 
halves by temporarily diverting the stream to one side of the 
channel.  While one side is constructed, the other side would be 
used for stream flow to accommodate the IIFS of 5 mgd.   

Types of construction equipment to be used Excavator, front-end loader, and dump trucks. 

Location of disposal of debris and 
excavated materials  

 Excavated soil removed to create the overflow channel 
will be tested and reused to construct the raised berm 
downstream. 

 Any excess excavated material will be tested and disposed 
of at the Maui Demolition and Construction Landfill 
(approximately 6 miles from project site) in Mā‘alaea, 
Maui.   

Construction duration Approximately 21.32 months. 

O&M  Clearing the overflow channel and diversion weir once 
every five years 

 Grass cutting at the diversion weir, new berm, and 
access/O&M road six times per year. 
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2.6 COMPARISON OF ENVIRONMENTAL CONSEQUENCES 

Table 2-2 summarizes the alternatives effects on each resource based on the impact analysis described in 

Section 3, Affected Environment and Environmental Impacts, of this EA. 

Table 2-2:  Summary of Potential Impacts 

Resource Issue Preferred Alternative No Action Alternative 

Geology, Soil, and 
Topography 

Short-term:  Grading activities needed 
to construct the overflow channel 
would have minor impacts to site soil. 

Long-term:  No impacts/minor change 
in topography due to construction of 
the overflow channel system and bank 
stabilization. 

Short- and Long-Term:  Continued 
erosion of the stream bank and increase 
in soil loss during high flow events. 

Climate, Air Quality, 
Greenhouse Gases (GHGs) 

Short-term:  Temporary increase in 
fugitive dust and vehicle emissions 
during construction activities. 

Long-term:  No impacts.  

No impacts. 

Noise Short-term:  Temporary increase in 
noise levels from construction 
equipment and vehicles. 

Long-term:  No impacts. 

No impacts. 

Water Resources Short-term:  Less than significant 
impacts during construction.    
Implementation of best management 
practices (BMPs) would prevent 
runoff from entering stream waters 
during construction activities.  

Long-term:  Beneficial impacts to 
water quality due to decrease in 
erosion and sediment transport. 

Short- and Long-Term:  Continued 
transportation of sediment and debris in 
stream waters.  Significant impacts on 
water quality in nearshore waters in 
Kahului Bay. 

Biological Resources Short-term:  Less than significant 
impacts during construction due to 
temporary displacement of widespread 
common species.  

Long-term: No long-term loss of 
species or habitats is anticipated.  
Decrease in sedimentation would have 
beneficial impacts to the marine 
species in nearshore waters of Kahului 
Bay.   

Short- and Long-Term:  Continued 
significant impacts to the nearshore 
marine habitat due to sedimentation.  
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Resource Issue Preferred Alternative No Action Alternative 

Historical and Cultural 
Resources 

Short- and Long-Term:  No impacts 
are anticipated; archaeological 
monitoring to be conducted during 
ground-disturbing activities. 

Short- and Long-Term:  Significant 
impacts to the Haleki‘i-Pi‘ihana Heiau 
located along the stream bank located in 
a high erosion area. 

Land Use Short-term:  Less than significant 
impacts during construction activities. 

Long-term:  Beneficial impacts due to 
reduced flood risk.   

Short- and Long-Term:  Significant 
impacts to residential/commercial areas 
along the stream bank due to the current 
inadequate flood control measures.  

Visual/Aesthetics Short-term:  Less than significant 
impacts during construction activities. 

Long-term:  Less than significant.   

Short- and Long-Term:  Significant 
impacts due to potential levee failure.   

Recreational resources No impacts. No impacts. 

Socioeconomics Short-term:  Beneficial impacts by 
creating temporary employment 
opportunities during the construction 
period. 

Long-term:  Beneficial impacts due to 
decreased flood risk.   

Short- and Long-Term:  Significant 
impacts from extensive damage to 
residential and commercial properties 
due to inadequate flood control.   

Public Infrastructure and 
Utilities 

Short-term:  No impacts. 

Long-term:  Beneficial impacts by 
preventing flooding and damage to 
public infrastructure.   

No impacts to public infrastructure; 
however, undermining of the existing 
flood control system would continue. 

 

Traffic and Circulation Short-term:  Less than significant 
impacts during the construction 
period. 

Long-term:  Less than significant 
impacts during maintenance of flood 
control structures.  Beneficial impacts 
by preventing traffic/circulation 
inhibitors during potential flooding.   

No impacts. 

Solid and Hazardous 
Material and Wastes 

Short-term:  Less than significant 
impacts during construction activities. 

Long-term:  Less than significant 
impacts from maintenance activities.  

No impacts. 
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMPACTS 

The environmental, social, and economic setting of the project site and the probable impacts of the No 

Action Alternative and the Proposed Action - Preferred Alternative are described in this section of the 

EA.  Impacts may apply to the full range of natural, aesthetic, historic, cultural, and economic resources.  

The following subsections define key terms used throughout Section 3. 

Impacts  

Direct Impacts are caused by the action and occur at the same time and place.  

Indirect Impacts are caused by the action and are later in time or farther removed in distance, but are still 

reasonably foreseeable.  Indirect impacts may include growth inducing impacts and other impacts related 

to induced changes in the pattern of land use, population density or growth rate, and related effects on air, 

water and other natural systems, including ecosystems.  

Beneficial Impacts are those that would produce favorable outcomes and add value to the environment.  

Adverse Impacts are those that would produce detrimental effects and cause harm to the environment. 

Cumulative impacts are impacts on the environment which result from the incremental impacts of the 

action when added to other past, present, and reasonably foreseeable future actions regardless of what 

agency (Federal or non-Federal) or person undertakes such other actions.  Cumulative impacts can result 

from individually minor but collectively significant actions taking place over a period of time.  

Impacts include ecological (such as the effects on natural resources and on the components, structures, 

and functioning of affected ecosystems), aesthetic, historical, cultural, economic, social, or health, 

whether direct, indirect, or cumulative.  Impacts may also include those resulting from actions which may 

have both beneficial and detrimental effects, even if on balance the agency believes that the effect will be 

beneficial (40 CFR 1508.8).  

Significance of Environmental Impacts 

A “significant effect” is defined by HRS Chapter 343 as “the sum of effects on the quality of the 

environment, including actions that irrevocably commit a natural resource, curtail the range of beneficial 

uses of the environment, are contrary to the State’s environmental policies or long-term environmental 

goals as established by law, or adversely affect the economic welfare, social welfare, or cultural practices 

of the community and State.” 
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According to the CEQ regulations (40 CFR 1500-1508), the determination of a significant impact is a 

function of both context and intensity.  

Context: This means that the significance of an action must be analyzed in several contexts such as 

society as a whole (human, national), the affected region, the affected interests, and the locality.  

Significance varies with the setting of a Proposed Action.  For instance, in the case of a site-specific 

action, significance would usually depend on the effects in the locale rather than in the world as a whole.  

Both short- and long-term effects are relevant. 

Intensity: This refers to the severity of impact.  Responsible officials must bear in mind that more than 

one agency may make decisions about partial aspects of a major action. The following should be 

considered in evaluating intensity:  

1. Impacts that may be both beneficial and adverse.  A significant impact may exist even if the 

Federal agency believes that on balance the effect will be beneficial. 

2. The degree to which the Proposed Action affects public health or safety.  

3. Unique characteristics of the geographic area such as proximity to historic or cultural resources, 

park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically critical areas.  

4. The degree to which the effects on the quality of the human environment are likely to be highly 

controversial.  

5. The degree to which the possible effects on the human environment are highly uncertain or 

involve unique or unknown risks.  

6. The degree to which the action may establish a precedent for future actions with significant 

effects or represents a decision in principle about a future consideration.  

7. Whether the action is related to other actions with individually insignificant but cumulatively 

significant impacts. Significance exists if it is reasonable to anticipate a cumulatively significant 

impact on the environment.  Significance cannot be avoided by terming an action temporary or by 

breaking it down into small component parts.  

8. The degree to which the action may adversely affect districts, sites, highways, structures, or 

objects listed in or eligible for listing in the National Register of Historic Places or may cause loss 

or destruction of significant scientific, cultural, or historical resources.  

9. The degree to which the action may adversely affect an endangered or threatened species or its 

habitat that has been determined to be critical under the ESA of 1973.  
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10. Whether the action threatens a violation of Federal, State, or local law or requirements imposed 

for the protection of the environment (40 CFR 1508.27). 

To determine significance, the severity of the impact must be examined in terms of the type, quality and 

sensitivity of the resource involved; the location of the proposed project; the duration of the effect (short 

or long-term) and other consideration of context.  Significance of the impact will vary with the setting of 

the Proposed Action and the surrounding area (including residential, industrial, commercial, and natural 

sites). 

3.1 GEOLOGICAL RESOURCES 

3.1.1 Definition of Resource 

Geological resources typically consist of surface and subsurface materials and their inherent properties. 

Principal geologic factors affecting the ability to support structural development are seismic properties 

(i.e., potential for subsurface shifting, faulting, or crustal disturbance), soil stability, and topography. 

The term soil, in general, refers to unconsolidated materials overlying bedrock or other parent material. 

Soils play a critical role in both the natural and human environment.  Soil structure, elasticity, strength, 

shrink-swell potential, and erodibility all determine the ability for the ground to support man-made 

structures and facilities.  Soils typically are described in terms of their complex type, slope, physical 

characteristics, and relative compatibility or constraining properties with regard to particular construction 

activities and types of land use.  

Topography is the change in elevation over the surface of a land area.  An area’s topography is influenced 

by many factors, including human activity, underlying geologic material, seismic activity, climatic 

conditions, and erosion.  A discussion of topography typically encompasses a description of surface 

elevations, slope, and distinct physiographic features (e.g., mountains), and their influence on human 

activities. 

Natural hazards prone to the area include earthquakes, tsunamis, and volcanic activity.  Earthquakes 

typically result from release of energy from the earth’s crust and manifest themselves by shaking and 

sometimes displacement of the ground which can result in property damage.  Earthquakes can also trigger 

landslides and occasionally volcanic activity.  When the epicenter of a large earthquake is located 

offshore, the seabed may be displaced sufficiently to cause a tsunami.  A tsunami is a series of water 

waves caused by the displacement of a large volume of a body of water.  Great wave heights can be 

generated by large events; although the impact of tsunamis is limited to coastal areas, their destructive 
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power can be enormous.  Volcanology addresses evaluation of activities associated with volcanoes 

(including eruptions, lava flow, magma) and related geological phenomena.   

3.1.2 Regulatory Setting 

The Maui County Code Section 20.08.250 describes proper permitting and inspection procedures 

necessary for grading, soil erosion, and sediment control during earthwork activities.  All work, including 

excavation and fill work, shall be in accordance with current construction standards and all local, state, 

and federal regulations. 

3.1.3 Existing Conditions 

Geology 

The Hawaiian Archipelago is a chain of seamounts and islands in the North Pacific extending 1,616 miles 

west by northwest from the largest Island of Hawai‘i.  Igneous rocks are the dominant rock type and 

consist of basaltic flows, caldera and dike complexes, and pyroclastics.  The Island of Maui, the second 

largest of the Hawaiian Islands, was formed by the intersection of two shield volcanoes, East Maui 

(Haleakalā) and West Maui (Mauna Kahalawai or the West Maui Mountains), linked by the narrow 

isthmus of overlapping lava flow events.  The older, smaller, and more eroded volcanic center constitutes 

West Maui, while East Maui is the product of Haleakalā, a younger, much larger, and less dissected 

volcanic shield (Hazlett and Hyndman, 1996; Stearns, 1985).  West Maui rises 5,788 ft above sea level 

and is 18 miles long and 15 miles wide.  Thin flows of pāhoehoe lava formed the young shield of West 

Maui, completed around 1.3 million years ago.  The lavas that erupted during this main stage of growth 

are known as the Wailuku basalts.  Rift zones were developed that trend north and south of the caldera at 

the summit of West Maui. 

Topography and Soils 

Soils in the area of Wailuku generally retain a high organic matter content, and are composed of clay, silt, 

and sand, mixed with varying degrees of gravel, cobble, and boulders.  Major soil types underlying the 

area of the Proposed Action and SPF floodplain include ‘Īao cobbly silty clay (Idb), ‘Īao clay (IcB), 

Pulehu cobbly clay loam (PtA), and the Pu‘uone sand (PZUE) (Figure 3-1). 

The Proposed Action would require earthwork activities only in the ‘Īao cobbly silty clay and the Pulehu 

cobbly clay loam.  The ‘Īao cobbly silty clay is present on alluvial fans and valley fill areas, has an 

erosion hazard of slight to medium, and a medium degree of runoff.  The Pulehu cobbly clay loam is 
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present on alluvial fans and basins, has a slight erosion hazard, and a slow degree of runoff (NRCS, 

2013). 

Earthquakes 

In Hawai‘i, earthquakes are generally linked to volcanic activity and occur thousands of times annually; 

the vast majority of which are at very small magnitudes.  On Maui, the USGS classifies the island as 

within seismic zone 2B, indicating that ground accelerations of 20% of the acceleration due to gravity are 

likely to occur at a probability of 10% in a 50 year exposure time (USGS, 2001). 

Tsunamis 

A tsunami is a series of great waves, typically the result of a violent displacement of the seafloor. 

Tsunamis are characterized by high speeds (up to 560 miles per hour), long wave lengths (up to 120 

miles), and long periods between successive wave crests (up to several hours).  Tsunamis have the 

potential to inundate the coastline, causing severe property damage and/or loss of life.  Located in the 

middle of the Pacific Ocean, Hawai‘i is susceptible to tsunamis from earthquakes and tsunamis generated 

in the Pacific Rim.  The Proposed Action is outside the limits of the tsunami evacuation zone; however, 

downstream portions of Wailuku River are within the tsunami evacuation zone (Figure 3-2).  

Volcanology 

The East Maui Volcano, also known as Haleakalā, is the only active volcano in Hawai‘i outside of the Big 

Island; however, it is generally considered to be dormant.  The last eruption occurred in the late 1700s, 

and Haleakalā is in the post-shield volcanic stage (USGS, 2003). 

3.1.4 Approach to Analysis 

Determination of the significance of potential impacts to geological and soil resources is based on 1) the 

importance of the resource (i.e., commercial, ecological, and/or scientific); 2) the proportion of the 

resource that would be affected relative to its occurrence in the region; and 3) the susceptibility for 

deleterious effects on the resource due to the Proposed Action.  Impacts to geological and soil resources 

are significant if the physical structure, chemical composition, or visual aesthetic character are 

significantly impacted over a relatively large area. 
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3.1.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, no construction or change in ground surface is expected.  Although no 

significant impacts to soil, topography, or geologic resources are expected to result from implementation 

of the No Action Alternative as it pertains to construction, soil erosion of stream banks would continue to 

occur, undermining existing flood control levees and contributing to nearshore sedimentation downstream 

of the project site. 

Proposed Action 

Implementation of the Proposed Action would have less than significant short-term impacts on affected 

soils within the project area during the construction period.  Minor topographic alterations at the project 

site would be necessary in order to construct the proposed overflow channel system.  Excavated soil to 

construct the overflow channel would be tested and reused to construct the raised berm downstream.  Any 

excess soils would be tested and either be reused elsewhere on the island or would be trucked to an 

appropriate on-island landfill and properly disposed.  As part of project development, BMPs addressing 

soil and erosion control (e.g., silt fencing, tarping/covering, surface revegetation, etc.) would be 

implemented to minimize/eliminate soil migration from the proposed construction area.   

There are no anticipated significant long-term impacts to site soils, geology or topography during the 

operation of the Proposed Action.  The proposed overflow channel system would retain sediment and 

debris entrained in flood waters, and would result in a long-term decrease in downstream sedimentation 

and debris deposit.  Routine monitoring and maintenance (e.g., clearing the system of collected sediment 

and debris) would ensure that the channel system continues to function as designed. 

Given the shallow depth of excavation for grading activities, lack of sensitive geological resources, and 

implementation of soil-control BMPs, no significant impacts to geology, soils, or topography are 

anticipated. 

The Preferred Alternative would not result in change to the natural hazards boundaries of floods and 

tsunamis, and would not significantly affect the generation of a natural hazard.  Construction activities 

proposed under the Preferred Alternative have the potential to be impacted by flooding events.  A limited 

amount of ground surface is expected to be exposed temporarily during ground disturbing activities, 

which may increase the potential for runoff during flooding events.  Significant impacts during flooding 

events would be minimized by both temporary and permanent erosion and sedimentation control 

measures, such as silt fences or grass block pavers, in and around the areas where ground surface is 
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exposed.  If a natural hazard occurs during construction activities, all site work would cease until it can be 

resumed safely. 

3.2 CLIMATE, AIR QUALITY, AND GREENHOUSE GASES 

3.2.1 Definition of Resource 

Climate 

Climate is defined as long-term atmospheric patterns that characterize a region or location, and includes 

measures of temperature, humidity, atmospheric pressure, wind, precipitation, atmospheric particle count, 

and other meteorological variables.  Knowing the climate of an area enables the predictability of short-

term weather phenomena; however, only the weather can specify actual short-term atmospheric 

conditions.  Some geographic regions with great topographic variations over relatively short distances 

(e.g., slope steepness, aspect, etc.) have micro-climates that are distinct to small areas (e.g., canyons, 

leeward vs. windward, hilltops, basins, etc.).    

Air Quality 

Air quality at a given location is a function of several factors, including the quantity and type of pollutants 

emitted locally and regionally, as well as the dispersion rates of these pollutants.  Primary factors 

affecting pollutant dispersion are wind speed and direction, atmospheric stability, temperature, the 

presence or absence of inversions, and topography.  Air quality is affected by stationary sources (e.g., 

industrial development) and mobile sources (e.g., motor vehicles).   

Air quality at a given location is determined by the concentration of various pollutants in the atmosphere.  

National Ambient Air Quality Standards (NAAQS) are established by the EPA for criteria pollutants, 

including: ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), particulate 

matter less than or equal to (≤) ten microns in diameter (PM10) and ≤2.5 microns in diameter (PM2.5), and 

lead (Pb).  NAAQS represent maximum levels of background pollution that are considered safe, with an 

adequate margin of safety, to protect public health and welfare.  

Ozone (O3).  The majority of ground-level (or terrestrial) O3 is formed as a result of complex 

photochemical reactions in the atmosphere involving volatile organic compounds (VOC), nitrogen oxides 

(NOx), and oxygen.  O3 is a highly reactive gas that damages lung tissue, reduces pulmonary function, and 

sensitizes the lung to other irritants.  Although stratospheric O3 shields the earth from damaging 

ultraviolet radiation, terrestrial O3 is a highly damaging air pollutant and is the primary source of smog. 



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

3-12 

Carbon Monoxide (CO).  CO is a colorless, odorless, and poisonous gas produced by incomplete burning 

of carbon in fuel.  The health threat from CO is most serious for those who suffer from cardiovascular 

disease, particularly those with angina and peripheral vascular disease. 

Nitrogen Dioxide (NO2).  NO2 is a highly reactive gas that can irritate the lungs, cause bronchitis and 

pneumonia, and lower resistance to respiratory infections.  Repeated exposure to high concentrations of 

NO2 may cause acute respiratory disease in children.  Because NO2 is a key precursor in the formation of 

O3 or smog, control of NO2 emissions is an important component of overall pollution reduction strategies.  

The two primary sources of NO2 in the United States are fuel combustion and transportation. 

Sulfur Dioxide (SO2).  In Hawai‘i, the main source of SO2 is vog (i.e., volcanic smog) from volcanic 

eruptions.  When volcanoes are active, SO2 is released and reacts with sunlight, which transforms the 

sulfur gases and water molecules to sulfuric acid, creating the volcanic haze.  SO2 is also emitted from 

stationary source coal and oil combustion, steel mills, refineries, pulp and paper mills, and from 

nonferrous smelters, although these are less of a factor in Hawai‘i.  High concentrations of SO2 may 

aggravate existing respiratory and cardiovascular disease; asthmatics and those with emphysema or 

bronchitis are the most sensitive to SO2 exposure.  SO2 also contributes to acid rain, which can lead to the 

acidification of lakes and streams and damage trees.  

Particulate Matter (PM10 and PM2.5).  Particulate matter (PM) is a mixture of tiny particles that vary 

greatly in shape, size, and chemical composition, and can be comprised of metals, soot, soil, and dust.  

PM10 includes larger, coarse particles, whereas PM2.5 includes smaller, fine particles.  Sources of coarse 

particles include crushing or grinding operations, and dust from paved or unpaved roads.  Sources of fine 

particles include vog, all types of combustion activities (e.g., motor vehicles, power plants, wood 

burning) and certain industrial processes.  Salt spray from the ocean is also a contributing factor because 

it holds significant amounts of PM.  

Exposure to PM10 and PM2.5 levels exceeding current standards can result in increased respiratory and 

cardiac-related respiratory illness.  Short-term effects from PM may include headaches, breathing 

difficulties, eye irritation, and sore throat.  The EPA has concluded that PM2.5 is more likely to contribute 

to health problems than PM10.   

Airborne Lead (Pb).  Airborne Pb can be inhaled directly or ingested indirectly by consuming 

Pb-contaminated food, water, or non-food materials such as dust or soil.  Fetuses, infants, and children are 

most sensitive to Pb exposure.  Pb has been identified as a factor in high blood pressure and heart disease.  

Exposure to Pb has declined dramatically in the last 10 years as a result of the reduction of Pb in gasoline 

and paint, and the elimination of Pb from soldered cans. 
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Greenhouse Gases (GHGs) 

GHGs trap heat in the earth’s atmosphere, affecting climate change and contributing to global warming.  

Both naturally occurring and anthropogenic (man-made) GHGs include: water vapor, carbon dioxide 

(CO2), methane (CH4), nitrous oxide (NO), and O3.  According to guidance from the CEQ during an 

analysis of direct effects, it is appropriate to: (1) quantify cumulative emissions over the life of the 

project, (2) discuss measures to reduce GHG emissions, including consideration of reasonable 

alternatives, and (3) qualitatively discuss the link between such GHG emissions and climate change.   

However, it is not currently useful for NEPA analysis to attempt to link specific climatological changes, 

or the environmental impacts thereof, to the particular project or emissions, as such direct linkage is 

difficult to isolate and to understand.  The estimated level of GHG emissions can serve as a reasonable 

proxy for assessing potential climate change impact and provides decision makers and the public with 

useful information for a reasoned choice among alternatives (CEQ, 2010).  

3.2.2 Regulatory Setting 

The Clean Air Act Amendments (CAAA) of 1990 place most of the responsibility to achieve compliance 

with NAAQS on individual states.  The State of Hawai‘i Department of Health (DOH) Clean Air Branch 

is responsible for air pollution control in the state.  The primary services of the branch include: 1) 

Engineering, which includes engineering analysis and permitting; 2) Monitoring, which performs 

monitoring and investigations; and 3) Enforcement, in which federal and state air pollution control laws 

and regulations are enforced.   

The EPA requires each state to prepare a State Implementation Plan (SIP).  A SIP is a compilation of 

goals, strategies, schedules, and enforcement actions that will lead the state into compliance with all 

NAAQS for CO, PM10, PM2.5, SO2, NO2, and O3 to thus reach attainment status.  Areas not in compliance 

with a standard can be declared nonattainment areas by EPA or the appropriate state or local agency.  

There can be lenience for Exceptional Events, which are defined as “unusual or naturally occurring events 

that can affect air quality but are not reasonably controllable using techniques that tribal state, or local air 

agencies may implement in order to attain and maintain the NAAQS” (EPA, 2013).  An example of an 

Exceptional Event is a volcanic eruption, which affects air quality by causing exceedances of NAAQS 

and cannot be controlled by human intervention. 
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3.2.3 Existing Conditions 

The average annual temperature in Wailuku on the island of Maui, Hawai‘i, is 74.8 degrees Fahrenheit 

(°F). The annual average total precipitation of the area is 27 inches (Climatemps, 2013).  The months of 

the year with the most rainfall occur from November through February. 

The prevailing winds on Maui (known as trade winds) are from the east-northeast, with a mean wind 

speed of 10.6 miles per hour.  The trade winds prevail approximately nine months of the year.  Trade 

winds blow vog from the island of Hawai‘i’s volcanoes, as well as other air contaminants, to the 

southwest.  During the winter months, winds tend to be less predictable; there are longer periods of light 

and variable winds and occurrences of strong southerly, or “Kona” winds, associated with weather fronts 

and storms.  In addition, when trade winds are absent for prolonged periods, vog travels up the island 

chain and can affect air health by increasing levels of airborne SO2 and PM2.5.  Although both of these 

pollutants are regulated by the EPA, Hawai‘i’s advisories for volcanic SO2 and PM2.5 have been 

customized for local conditions.   

Air monitoring stations in communities near the volcano record regular exceedances of the NAAQS for 

SO2 and occasional exceedances of the NAAQS for PM2.5.  The EPA considers the volcano a natural, 

uncontrollable event, and therefore the state requests exclusion from these NAAQS exceedances for 

attainment/non-attainment determination (DOH, 2013).  Shorter exposure time intervals have also been 

adopted due to variable wind conditions, which can cause volcanic gas concentrations to change rapidly 

(USGS, 2014a).  

Wailuku River is located in EPA attainment zones for CO, NO2, O3, PM2.5, PM10, and Pb (EPA, 2014b).  

In 2012, Hawai‘i was in attainment with NAAQS annual averages of PM10, PM2.5, O3, CO, and SO2, 

based on three year averages of annual mean values from 12 air quality stations (four on Oahu, one on 

Maui, and seven on Hawai‘i Island) that represent the State of Hawai‘i.  The air quality station positioned 

closest to the project area is located approximately 11 miles southeast from Wailuku in Kihei.  The Kihei 

air quality station is the lone air monitoring station on the Island of Maui and only measures PM2.5 levels.  

The annual averages of PM2.5 from this air quality station from 2008-2012 were approximately one-third 

of their respective State (HAR 11-59) and Federal (40 CFR Part 50) Standards (DOH, 2013).  

3.2.4 Approach to Analysis 

The 1990 Amendments to the CAA require that Federal agency activities conform to the SIP with respect 

to achieving and maintaining attainment of NAAQS and to addressing air quality impacts.  The EPA 

General Conformity Rule requires that a conformity analysis be performed, which demonstrates that a 
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proposed action does not: 1) cause or contribute to any violation of any NAAQS in the area; 2) interfere 

with provisions in the SIP for maintenance or attainment of any NAAQS; 3) increase the frequency or 

severity of any existing violation of any NAAQS; or 4) delay timely attainment of any NAAQS, any 

interim emission reduction goals, or other milestones included in the SIP.  Provisions in the General 

Conformity Rule allow for exemptions from performing a conformity determination only if total 

emissions of individual nonattainment area pollutants resulting from the proposed action fall below de 

minimis threshold values. 

3.2.5 Potential Impacts and Mitigation 

No Action 

Under the No Action alternative, the overflow channel system would not be constructed.  The project area 

would remain unchanged from current conditions.  No construction activity would occur, hence no 

ground disturbance, fugitive dust, or vehicular emissions would be generated.  No impacts to air quality 

or climate would occur under implementation of the No Action Alternative.   

Proposed Action 

The Proposed Action would result in less than significant short-term impacts to air quality arising from 

construction activities.  Ground disturbance could generate fugitive dust (e.g., PM) and the use of 

construction equipment (e.g., backhoes, dump trucks, transportation vehicles) and personal vehicles to 

access the project area could lead to temporary increases in vehicular airborne pollutant concentrations 

(e.g., CO concentrations).  

These impacts would be temporary, and applicable BMPs, including covering and/or watering stockpiled 

soil, would be implemented.  To reduce vehicle and equipment emissions, carpooling and ensuring that 

equipment is functioning properly should be included in regular construction work practices.   

The CEQ suggests the emission indicator of 25,000 metric tons of CO2-equivalent per year to determine if 

a federal agency should conduct a GHG emission study on a proposed action (CEQ, 2010).  It is not 

anticipated that the short-term construction emissions associated with implementation of the Proposed 

Action would produce GHG emissions at or above the CEQ standard, or emissions at or above NAAQS 

standards.  The operation of the proposed diversion channel and concrete diversion weir would not result 

in any ongoing airborne emissions.  With the exception of possible emissions from maintenance vehicles, 

all activity associated with the Proposed Action would be passive (e.g., natural debris collection and 

settling of sediment) and no mechanization (e.g., petroleum burning engines, generators, or other 
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emission sources) would be utilized.  Therefore, no long-term impacts to air quality from the operation of 

the Proposed Action would be expected.  

Since the Proposed Action is designed to provide protection up to the SPF level, the impacts of climate 

change are considered insignificant to the project design level.  The SPF magnitudes were based on a 

Standard Project Storm (SPS) of 26 inches of rain in 24 hours.  Data from National Oceanic and 

Atmospheric Administration (NOAA) Atlas 14 indicates 1,000-year recurrence interval rainfall of 20.8 

inches in over 24 hours at a location adjacent to the centroid of the drainage basin (NOAA, 2014).  There 

is no consensus on future changes to rainfall intensities in Hawai‘i, and it is not expected that the 

1,000-year rainfall event would increase by 5 inches (in 24 hours) or by 24% in any future climate change 

scenarios; therefore, future climate change is not anticipated to impact the Proposed Action. 

The lowest range of elevation for the Proposed Action is approximately 70 to 90 ft above mean sea level.  

The tidal backwater effects of the Pacific Ocean to Wailuku River only extend to approximately 10 ft 

above mean sea level, which is approximately 1,000 ft downstream of the Waiehu Beach Road Bridge at 

the very downstream end of the proposed project area.  Sea level change would not impact the Proposed 

Action due to its distance from the ocean.    

3.3 NOISE 

3.3.1 Definition of Resource 

Noise is generally defined as unwanted sound.  Noise can be any sound that is undesirable because it 

interferes with communication, is intense enough to damage hearing, or is otherwise annoying.  Human 

responses to noise vary depending on the type and characteristics of the noise, distance between the noise 

source and receptor, receptor sensitivity, and time of day. 

Determination of noise levels are based on: 1) sound pressure level generated (decibel [dB] scale); 2) 

distance of listener from source of noise; 3) attenuating and propagating effects of the medium between 

the source and the listener; and 4) period of exposure. 

An A-weighted sound level, measured in dBA, is one measurement of noise.  The human ear can perceive 

sound over a range of frequencies, which varies for individuals.  In using the A-weighted scale for 

measurement, only the frequencies heard by most listeners are considered.  This gives a more accurate 

representation of the perception of noise.  The noise measure in a residential area, similar to conditions 

within the project area, is estimated at approximately 70 dBA.  Normal conversational speech at a 

distance of five to ten feet is approximately 70 dBA.  The decibel scale is logarithmic, so, for example, 

sound at 90 dBA would be perceived to be twice as loud as sound at 80 dBA.   
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Passenger vehicles, motorcycles, and trucks use the roads in the vicinity of the project area.  Noise levels 

generated by vehicles vary based on a number of factors including vehicle type, speed, and level of 

maintenance.  Intensity of noise is attenuated with distance.  Some estimates of noise levels from vehicles 

are listed in Table 3-1. 

Table 3-1:  Typical Noise Sources 

Source Distance  
(ft) 

Noise Level                
(dBA) 

Automobile, 40 mph 50 72 

Automobile Horn 10 95 

Light Automobile Traffic 100 50 

Truck, 40 mph 50 84 

Heavy Truck or Motorcycle 25 90 

mph = miles per hour 
Source:  Cavanaugh and Tocci, 1998. 

3.3.2 Regulatory Setting 

State of Hawai‘i HAR Title 11, Chapter 46 Community Noise Control sets permissible noise levels in 

order to provide for the prevention, control, and abatement of noise pollution in the State.  The regulation 

creates noise districts based on land use that dictate acceptable noise levels.  The project area is located in 

a conservation/open space area within the vicinity of residential use - the closest residences are 50 ft from 

the project site.  Therefore, the project area is in a Class A zoning district, as defined by HAR 11-46 as 

“all areas equivalent to lands zoned residential, conservation, preservation, public space, open space, or 

similar type.”  The maximum permissible sound level in a Class A district is 55 dBA from 7:00am-

10:00pm and 45 dBA from 10:00pm-7:00am (DOH, 1969).   

The EPA has identified a range of yearly day-night sound level (DNL) standards that are sufficient to 

protect public health and welfare from the effects of environmental noise (EPA, 1977).  The EPA has 

established a goal to reduce exterior environmental noise to a DNL not exceeding 65 dBA and a future 

goal to further reduce exterior environmental noise to a DNL not exceeding 55 dBA.  Additionally, the 

EPA states that these goals are not intended as regulations as it has no authority to regulate noise levels, 
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but rather they are intended to be viewed as levels below which the general population will not be at risk 

from any of the identified effects of noise. 

The U.S. Occupational Safety and Health Administration (OSHA) has established acceptable noise levels 

for workers.  Table 3-2 shows permissible noise levels for varying exposure times. 

Table 3-2:  OSHA Permissible Noise Exposures 

Duration per 
day-hours 

Sound level dBA slow 
response 

8 90 

6 92 

4 95 

3 97 

2 100 

1.5 102 

1 105 

0.5 110 

0.25 or less 115 

Source: OSHA, 2012  

The Noise Control Act of 1972 (42 United States Code [U.S.C.] 4901 to 4918) established a national 

policy to promote an environment for all Americans free from noise that jeopardizes their health and 

welfare.  To accomplish this, the Act establishes a means for the coordination of Federal research and 

activities in noise control, authorizes the establishment of Federal noise emissions standards for products 

distributed in commerce, and provides information to the public respecting the noise emission and noise 

reduction characteristics of such products (42 U.S.C. 4901).  The Act authorizes and directs that Federal 

agencies, to the fullest extent consistent with their authority under Federal laws administered by them, 

carry out the programs within their control in such a manner as to further the policy declared in 42 U.S.C. 

4901.  

Federal workplace standards for protection from hearing loss allow a time-weighted average level of 90 

dBA over an 8-hour period, or 85 dBA averaged over a 16-hour period.  Noise annoyance is defined by 
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the EPA as any negative subjective reaction on the part of an individual or group (EPA, 1977).  For 

community noise annoyance thresholds, a day-night average of 65 dBA has been established by the U.S. 

Department of Housing and Urban Development (HUD) as eligibility for federally guaranteed home loans 

(FICON, 1992). 

3.3.3 Existing Conditions 

The project area is located in open conservation land in the suburban town of Wailuku.  The noise 

environment in Wailuku town is characteristic of a suburban environment; the setting is dominated by 

vehicular and residential noise.  The project area is not affected by airfield noise.  The closest airfield to 

the project area is Kahului Airport, which is 5 miles east of the center of Wailuku.    

3.3.4 Approach to Analysis 

Noise impact analyses address potential changes to existing noise environments that would result from 

implementation of a proposed action.  Potential changes in the noise environment can be beneficial (e.g., 

if they reduce the number of sensitive receptors exposed to unacceptable noise levels), negligible (e.g., if 

the total area exposed to unacceptable noise levels is essentially unchanged), or adverse (e.g., if they 

result in increased exposure to unacceptable noise levels).   

3.3.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed.  No 

construction activity – or accompanying noise associated with the use of construction equipment – would 

occur.  The project area would remain unchanged, and there would be no impacts to noise within the area.  

Proposed Action 

Under the Proposed Action, short-term noise impacts associated with construction activities would occur.  

The sensitive receptors closest in proximity to the project area are residences located within 50 ft of the 

construction site.  Construction-related noise, estimated to last for most of the duration of the construction 

period (approximately 21 months), would be generated from equipment and vehicles.  However, noise 

exposure from construction activities would not be continuous at any one location throughout the entire 

construction process and BMPs would be implemented to reduce or eliminate noise.  Buffer zones 

between construction activities and residential areas would be created, and construction work would be 

limited to the hours between 7:30am and 3:30pm on weekdays.   
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In addition, sound barriers, mufflers, and other structures may be erected to reduce noise levels if they 

exceed Federal and State standards.  Heavy truck and equipment staging areas will be located as far from 

noise sensitive properties as possible.  As a result, short-term impacts from construction activities would 

be less than significant to the surrounding environment. 

Upon completion, the Proposed Action would not be a source of any significant long-term noise 

generation.  The only noise generated from the Proposed Action in the long-term would be from 

maintenance vehicles infrequently visiting the area, estimated at six times per year for grass cutting at the 

diversion weir, new berm, and access road and once every five years to clear the overflow channel and 

diversion weir of accumulated debris.  However, the noise type and levels would be consistent with those 

already present in the Wailuku suburban environment.  Therefore, long-term noise impacts are expected 

to be less than significant. 

3.4 WATER RESOURCES 

3.4.1 Definition of Resource 

Water resources analyzed in this study encompass surface water, groundwater, floodplains, and wetlands. 

Surface water resources include lakes, rivers, and streams and are important for a variety of reasons 

including ecological, economic, recreational, aesthetic, and human health. Groundwater comprises 

subsurface water resources and is an essential resource in many areas as it is used for potable water, 

agricultural irrigation, and industrial applications.  Floodplains are belts of low, level ground present on 

one or both sides of a stream channel and are subject to either periodic or infrequent inundation by 

floodwater.   

The USACE defines wetlands as those areas that are inundated or saturated by surface or groundwater at 

a frequency and duration sufficient to support, a prevalence of vegetation typically adapted for life in 

saturated soil conditions.  Coastal wetlands are important to the ecosystem and provide a critical interface 

between terrestrial and marine habitats.  They also provide various functions such as buffering the 

coastline, capturing sediment, and retaining and transforming nutrients (Bruland, 2008). 

3.4.2 Regulatory Setting 

The segment of Wailuku River discussed in this EA is classified as “Class 2 inland waters” by the State of 

Hawai‘i.  The objective of Class 2 waters is “to protect their use for recreational purposes, the support and 

propagation of aquatic life, agricultural and industrial water supplies, shipping, and navigation” (HAR 

§11-54-3(b)(2)).  Kahului Bay is classified as “Class A marine waters” by the State of Hawai‘i.  It is the 
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objective of Class A waters “that their use for recreational purposes and aesthetic enjoyment be 

protected” (HAR §11-54-3(c)(2)).  Further, uses must be compatible with the protection and propagation 

of fish, shellfish, and wildlife; and strict water quality standards have been set for the protection of these 

uses in Class A marine waters.   

The CWA of 1977 (PL 95-217) expanded provisions related to pollutant discharges and applies regulatory 

and non-regulatory tools to reduce point source and non-point source pollution, in addition to setting 

standards for water quality.  Section 303(d) of the CWA requires states to maintain a list of water bodies 

that do not meet, or are not expected to meet state water quality standards.  States must obtain and review 

all readily available surface water quality data to compare against state standards, and then make a 

decision on the level of impairment for each water body.  The listing applies to both point and non-point 

sources of pollution, and must include a listing of pollutants for which applicable standards are exceeded.   

Section 404(b)(1) of the CWA is “to restore and maintain the chemical, physical, and biological integrity 

of waters of the United States through the control of discharges of dredged or fill material.”  Consistent 

with the Section 404(b)(1) guidelines, adverse impacts to wetlands, streams and other special aquatic sites 

must be avoided or minimized to the full extent practicable. Any unavoidable impacts must be mitigated 

consistent with USACE regulations and policies. 

EO 11988, Floodplain Management, requires the responsible Federal agency to evaluate the proposed 

action with respect to floodplain management and related controls.  Development within the regulatory 

floodplain is not allowed unless proper provisions to minimize or eliminate flood damages are 

implemented. 

EO 11990, Protection of Wetlands, aims to minimize the destruction, loss or degradation of wetlands and 

to preserve and enhance the natural and beneficial values of wetlands.  To meet these objectives, this EO 

requires federal agencies, in planning their actions, to consider alternatives to wetland sites and limit 

potential damage if an activity affecting a wetland cannot be avoided.   

3.4.3 Existing Conditions 

Groundwater 

The Proposed Action is located in the ‘Īao aquifer system of the Wailuku aquifer sector (Figure 3-3).  An 

upper and lower aquifer underlie the Proposed Action, classified as 60102116 (22211)/60102121 (21113).  

The upper aquifer is basal (i.e., fresh water in contact with seawater), unconfined, has a sedimentary 

lithology, has a potential use for development, is ecologically important, of a low salinity (i.e., between 

250-1,000 milligrams (mg) chloride (Cl-)/liter (L)), is irreplaceable, and has a high vulnerability to 



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

3-22 

contamination.  The lower aquifer is basal, confined, and has a flank basalt lithology.  Further, the lower 

aquifer has a potential use for development, has a drinking water utility, is of a fresh salinity (i.e., less 

than (<) 250 mg Cl-/L), is irreplaceable, and has a low vulnerability to contamination (Mink and Lau, 

1990). 

Surface Water 

Wailuku River begins in the upper elevations of the ‘Īao Valley and flows eastward towards the Pacific 

Ocean, discharging into Kahului Bay.  The ‘Īao watershed is subject to intermittent, high intensity 

rainfall, causing runoff from drainage basins for North and South Waiehu Streams.   

Wailuku River is about 12,000 ft in length from the sediment basin to the outlet into Kahului Bay, and 

about 30% is lined with existing concrete channels.  The remaining portions of the stream are an alluvial 

channel where the stabilization problems occur.  Levees are situated on the right bank to protect the town 

of Wailuku.  Stream waters were historically diverted to agricultural areas via three diversion structures 

located below the ‘Īao intake.  Downstream of the diversions, stream flow in the past was absent 80 to 

90% of the time, punctuated by infrequent high flows following intense rainfall events when stream 

discharge volume was sufficient to overtop the water diversion structures (USFWS, 2006b).  On October 

13, 2014, Wailuku Water Company began releasing 10 mgd of water into Wailuku River pursuant to the 

April 2014 Settlement Agreement in the Na Wai ‘Eha Contested Case (see Section 3.14).  Currently, there 

is continuous flow of water through the section of the proposed project area.    

Water Quality 

Wailuku River and the receiving waters of Kahului Bay are listed on the DOH list of impaired waters 

Category 3 and 5; the Total Daily Maximum Load (TMDL) Priority is listed as Medium (DOH, 2014).  

Wailuku River is designated as “impaired” based on the visual observations made between 2001 and 2004 

indicating Hawai‘i water quality standards for turbidity and trash were not met; Kahului Bay is listed 

based on data collected from harbor waters that did not meet Hawai‘i water quality standards for 

turbidity, chlorophyll alpha (chl α), and ammonium (NH4). 

Floodplains 

According to FEMA records, the project area is located within Zone AE, 0.2% Annual Chance of 

Flooding, Zone X, and Zone X (Protected by Levee) (Figure 3-2).  Zone AE is defined as “areas with a 

1%(100-year flood) chance of flooding.”  The zone designated as the 0.2% Annual Chance of Flooding 

corresponds to the areas of 500-year flooding.  Zone X designates areas outside of the 0.2% annual 

chance floodplain; Zone X (Protected by Levee) delineates areas that are “protected from the 



60102111(11111)

60102116(22211)/60102121(21113)

60301116(12211)/60301111(12212)

60102116(33121)/60102111(11111)

60301116(12211)/60301121(12212)

SCALE: 1" = 2,500 FEET

2,500 0 2,5001,250

FEET

AQUIFER MAP
WAILUKU, MAUI, HAWAI'I

ENVIRONMENTAL ASSESSMENT FOR THE PROPOSED ‘IAO STREAM FLOOD CONTROL PROJECT

Ò

Legend
Project Area
Existing Wailuku River Channel
DOH Aquifers

References:
State of Hawai‘i Office of Planning, 2012

Pacific Ocean



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

3-24 

This page is intentionally left blank.



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

3-25 

1%-annual-chance or greater flood hazard by a levee system that has not been provisionally accredited” 

(FEMA, 2009a; FEMA, 2009b). 

Wetlands 

According to the National Wetlands Inventory (USFWS, 2006a), the Proposed Action occurs within and 

near areas designated as a freshwater emergent wetland (Figure 3-4), further classified as palustrine (i.e., 

nontidal wetlands dominated by emergents), and persistent (i.e., vegetation remains standing at least until 

the beginning of the next growing system).   

3.4.4 Approach to Analysis 

Impacts to water quality under the proposed alternative(s) were considered significant if the proposed 

alternative(s) would cause functional or chemical change to groundwater resources; or create significant 

sedimentation, pollution/runoff into surface water bodies, including any significant water body flow 

alteration. Impacts would be considered significant if they resulted in alteration, or incongruent 

development of a floodplain or wetland area. Significant impacts would occur if the proposed 

alternative(s) would result in non-compliance with applicable regulations and policies relating to water 

resources. 

3.4.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the Proposed Action would not be implemented and there would be 

continued significant impacts to the water quality of Wailuku River as well as nearshore waters in 

Kahului Bay due to continued erosion of the stream bank during storm events.  Since there would be no 

reduction in sediment deposited into stream waters, there would be no improvement to water quality in 

the affected aquatic environment.   

Proposed Action 

Under the Proposed Action, there would be no anticipated impacts to groundwater.  Given the estimated 

depth to groundwater of approximately 160 ft below ground surface (bgs) (USGS, 2011), and the shallow 

depth of planned surface grading, groundwater is not anticipated to be encountered.  The existing 

floodplain would remain unlined, allowing for continued natural groundwater recharge. 

There would be less than significant impacts to surface water hydrology during the construction period.  

The stream flow would be slightly altered during construction/grading activities.  However, BMPs that 

adhere to State and Federal regulations would be implemented to minimize sediment discharges and 
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alterations of stream flow.  Once the diversion channel features are in place, during high-volume stream 

flow (i.e., during a flood event) the velocity of the water is expected to slightly decrease while flowing 

through the designated floodplain, as well as through the channelized portion of the stream.  This would 

have the effect of reducing further erosion of the channel during such events and reduce sediment and 

nutrient loads entering Kahului Bay.  The proposed 15-ft wide opening in the diversion weir would not 

impact the ability for an IIFS of greater than 5 mgd to remain in the channel through the project area and 

downstream to the stream mouth.  

According to the hydraulic model for the Proposed Action (included as Appendix D of the EDR), flood 

events greater than the 10-year frequency event will overtop the Imi Kala Street bridge.  Under existing 

conditions modeled, this bridge is theoretically overtopped during flood events greater than the 25-year 

frequency event.  Downstream of Imi Kala Street bridge, additional flow would be diverted into the 

floodplain by the proposed overflow channel and diversion weir.  In conjunction with natural overflow 

into the left bank upstream, the overflow channel and diversion weir would adequately divert enough flow 

during an SPF event to reduce the flow within the main channel downstream to less than the 10-year 

frequency event discharge.  Table 3-3 includes the final predicted discharge values naturally overflowing 

into the floodplain, diverted by the overflow channel and diversion weir, and remaining in the channel for 

various flood frequency events. 

Table 3-3:  Steady Flow Approximation Model for Wailuku River 

Percent Chance 
Exceedance 

Frequency 
Event 

Original 
Flow (cfs) 

Floodplain Flows 
Remaining 
Flow (cfs) Overflow at Imi 

Kala (cfs) 
Diverted 
Flow (cfs) 

50% 2-year 3,300 0 550 2,750 

20% 5-year 4,400 0 1,330 3,070 

10% 10-year 6,100 0 2,620 3,480 

4% 25-year 8,500 1,030 3,740 3,740 

2% 50-year 11,000 1,370 4,960 4,670 

1% 100-year 13,800 1,440 7,520 4,840 

0.5% 200-year 16,000 2,400 8,320 5,280 

0.2% 500-year 20,600 3,800 11,130 5,670 

-- SPF 27,500 7,000 14,720 5,780 
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There would be less than significant impacts to surface water quality during the construction period.  The 

Proposed Action would include soil excavation and stockpiling during grading activities.  BMPs 

employed during construction (e.g., silt fencing, tarping/covering exposed and stockpiled soils, surface 

revegetation, etc.) would minimize/eliminate stormwater flow from the proposed construction site, and 

any associated degradation of water quality.  The USACE would monitor the marine water quality at the 

mouth of the stream before, during, and after construction to assure water quality standards are not 

exceeded.  BMPs will be strictly adhered to during construction.  

The Proposed Action would be completed in accordance with State and Federal regulations, including 

Section 404 (b)(1) of the CWA, which would further minimize any impacts to water quality in Wailuku 

River and Kahului Bay.  The 404 (b)(1) evaluation for the Proposed Action is included in Appendix C.  In 

addition, since the Proposed Action may generate discharges to State waters during construction, a 

Section 401 water quality certification (WQC) would be required.  A National Pollutant Discharge 

Elimination System (NPDES) permit may also be required if any discharge of pollutants to surface waters 

are anticipated during construction activities.  These permits are addressed in detail in Section 4.   

Although the floodplain and surrounding area is thought to have been historically used in agriculture 

production, it is not suspected to introduce significant concentrations of contaminants into the floodwaters 

since it has been unused for more than two decades and therefore any initial contamination is thought to 

have undergone natural attenuation (HDOA, 2003).  Implementation of the Proposed Action would not 

result in changes to the current classification of Wailuku River as “Class 2 inland waters” by the State of 

Hawai‘i.    

The Proposed Action would not significantly alter the existing floodplain and would be implemented in 

order to reduce flood risk within ‘Īao Valley downstream of the proposed overflow channel system.  

Therefore, the Proposed Action would have beneficial effects to flood patterns within the existing 

environment.  

The Proposed Action would have less than significant impacts on wetlands.  According to the National 

Wetlands Inventory (USFWS, 2006a), potential pockets of wetlands are present within the project area; 

however, none were identified during biological or stream surveys conducted along the stream (AECOS, 

2016 and USFWS, 2006b; 2011a).  A survey would be conducted prior to the start of construction 

activities to document the presence or absence of wetlands within the proposed construction area.  Work 

practices during construction activities would be modified as needed to avoid or minimize any impacts to 

any identified wetlands.   
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3.5 BIOLOGICAL RESOURCES 

3.5.1 Definition of Resource 

Biological resources include native or naturalized plants and animals and the habitats in which they occur.  

Sensitive biological resources are defined as those plants and animal species listed as threatened or 

endangered, or proposed as such, by USFWS, the NMFS, the State of Hawai‘i Department of Land and 

Natural Resources (DLNR) Division of Forestry and Wildlife (DFW), or DAR. 

3.5.2 Regulatory Setting 

The ESA was created in order to protect and recover imperiled species and the ecosystems upon which 

they depend.  The ESA grants USFWS primary responsibility for terrestrial and freshwater organisms and 

NMFS primary responsibility for marine wildlife (USFWS 2013a). 

The FWCA provides the basic authority for the USFWS’s involvement in evaluating impacts to fish and 

wildlife from proposed water resource development projects.  It requires that fish and wildlife resources 

receive equal consideration to other project features and requires Federal agencies that construct, license, 

or permit water resource development projects to first consult with USFWS, NMFS, and state fish and 

wildlife agencies (e.g., DLNR, DFW, and DAR) regarding the impacts on fish and wildlife resources and 

measures to mitigate these impacts (USFWS, 2013b).  USACE has been coordinating with USFWS per 

FWCA since conceptual design development began on the project design evaluated in the 2009 DEA; 

further, it was key input from USFWS and their concerns regarding potential impacts to biological 

resources in the project area that served as the impetus for the project reevaluation and redesign, and 

ultimate development of Alternative F, the Preferred Alternative.  

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) mandates the use of annual 

catch limits and accountability measures to end overfishing, provides for widespread market-based 

fishery management through limited access privilege programs, and calls for increased international 

cooperation.  The MSA grants NMFS responsibility to implement both regional and national 

Congressionally-mandated deadlines.  

EO 13089, Coral Reef Protection was enacted to preserve and protect the biodiversity, health, heritage, 

and ecological, social, and economic values of U.S. coral reef ecosystems and the marine environment.  

An interagency task force, the U.S. Coral Reef Task Force, was created in order to fulfill the EO’s 

protection efforts.  The task force works with state, territorial, commonwealth, and local government 

agencies, nongovernmental organizations, the scientific community, and commercial interests to develop 
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and implement measures to restore damaged coral reefs and to mitigate further coral reef degradation 

(EPA, 2012). 

3.5.3 Existing Conditions 

A Revised Draft FWCA Report (USFWS, 2006b) was prepared by the USFWS during the preparation of 

the Draft EA (2009) to describe existing conditions and assess potential resource impacts associated with 

the previous ‘Īao Stream Flood Control Project.  Sufficient documentation and information was available 

to characterize the existing terrestrial and riparian biological resources conditions within the project area, 

thus field surveys focused on qualitative characterization of the fish and wildlife resources within the 

stream.  A review of previous reports prepared for the Wailuku River area was conducted to determine the 

presence of the individual terrestrial vegetation and wildlife species in the project area and the general 

vicinity.  In addition, biological surveys of the project area were conducted by AECOS, Inc. (AECOS) in 

April 2012 and November 2016.  The second survey in November 2016 was conducted to ascertain 

whether changes in biological resources had occurred since the return of stream flow in October 2014.     

Terrestrial Flora 

Table 3-4 lists the terrestrial flora observed in and around the project area.  Additional riparian and 

terrestrial vegetation in and around the project area can be characterized as coastal dry forest and consists 

of at least nine plants species: Bermuda grass (Cynodon), bristly foxtail (Setaria verticillata L.), finger 

grass (Chloris L.), kiawe (Prosopis pallida), klu (Acacia farnesiana L.), lantana or lakana (Lantana 

camara L.), koa haole (Leucaena leucocephala), sand bur (Cenchrus L.; endemic), and natal red top 

(Rhynchely trum repens Wild.) (SCS/CRMS, Inc., 2003).  

On April 4, 2012 and November 9, 2016, AECOS performed a botanical survey along the stream banks 

and stream channel of Wailuku River (Appendix G).  A total of 110 species of ferns and flowering plants 

were observed within the project area combining the two surveys.  Of these species, 81 species were 

observed within the stream channel (i.e. banks and levees).  With a few exceptions, all of these plants are 

non-native species and most are common weedy species that have established in highly disturbed banks 

and sand/mud bars that form in the concrete channel.  Nine native or early Polynesian introduced species 

were noted.  These included three trees (kukui, kou, and hau) observed near the stream, one tree (‘ulu) in 

the overflow channel area, two planted shrubs (ki and naupaka kahakai), a sedge (Fimbristylis cymosa), 

and two low growing herbs (wood sorrel or ‘ihi‘ai and kīpūkai).  These are common widespread species 

in the Hawaiian Islands.  All of the plant species observed within the project area were widespread 

species.  Appendix G includes a full list of plant species observed during the survey.   
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Table 3-4:  Vegetation Observed in the Project Vicinity 

Vegetation 

Sub-Region Scientific name Common Name 

Coastal Lowlands Not specified (ns) sugarcane 

  Prosopsis pallida kiawe 

‘Īao Valley 
entrance 

Persea americana avocado 

  Aleurites moluccana kukui 

  Eugenia cuminii java plum 

  Samanea saman monkeypod 

  Melia azedarach pride of India 

  Mangifera indica mango 

  Psidium guajava guava 

Higher valley 
slopes 

Casuarina equisetifolia 

Leucaena sp. 

ironwood 

koa haole  

ns = not specified   
Source:  SCS/CRMS, Inc., 2003 

Terrestrial Wildlife Species 

Table 3-5 lists the terrestrial wildlife species observed in and around the project area.  Additional 

terrestrial wildlife species observed in the vicinity of the project area include introduced species such as 

cats, mice, rates, and mongoose.  Game animals such as wild goats, pigs, and deer have been reported to 

occur in the forest reserve area, a mile upstream of the project site.   

Aquatic Biota 

During the preparation of the Draft EA (2009), USFWS personnel conducted a habitat characterization 

assessment of Wailuku River in the vicinity of the ‘Imi Kālā Street Bridge (USFWS, 2006b).  Based on 

an assessment of nine factors, the stream was assessed to have a total score of 83 out of 135 points, or a 

score of 61.5%.  According to the grading matrix, this score puts Wailuku River in the category having 

habitat that is partially supportive of aquatic life.   
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Table 3-5:  Wildlife Observed in the Project Vicinity  

Wildlife 

Sub-Region Scientific name Common Name 

Drainage basin Hemignathus virens amakihi 

  Himatione sanguinea apapane 

  Cardinalis cardinalis Kentucky cardinal 

  Carpodacus mexicanus house finch 

  Passer domesticus house sparrow 

  Mimus polyglottos mockingbird 

  Acridotheres tristis mynah 

  Leiothrix lutea red-billed leiothrix 

  Zosterops japonicas white eye 

  Pluvialis fulva pacific golden plover 

  Arenaria interpres ruddy turnstone 

Upland ns barr doves 

  Streptopelia chinensis lace necked doves 

  Phasianus colchicus pheasants 

  ns Franklin partridge 

Lowland area and 
seashore marsh 
south of the project 
area 

Nycticorax nycticorax and black-crowned night 

herons Ardeidae 

Ardea alba egrets 

Himantopus himantopus Hawaiian stilt 

ns = not specified   
Source:  SCS/CRMS, Inc., 2003 

Aquatic species are sensitive to any modifications of the stream as they have an amphidromous life cycle.  

Native and indigenous freshwater gobies such as Lentipes concolor, Sicyopterus stimpsoni, and Awaous 

guamensis were observed in Wailuku River (Way, 1996).  Along with the atyid shrimp and neritid snail, 

these stream-dwelling fauna require streams which flow continuously as eggs and larvae are washed into 

the ocean.  Juveniles subsequently migrate back into Wailuku River and ‘Īao Valley to mature, reproduce 

and spawn, although the project area itself is used for migration only, not breeding.   
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Three significant agricultural water diversion features, located upstream from or within the channelized 

portion of the stream, conveyed a significant amount of water away from the stream in the past for 

consumptive use, primarily sugarcane and other agricultural crops.  This historic lack of continuous 

stream flow has been detrimental to populations of native organisms, due to stranding and desiccation of 

organisms during upstream and downstream migration (USFWS, 2006b).  Recent changes to land use 

patterns in the vicinity of the stream have included the conversion of former sugarcane lands to other 

crops, as well as to commercial and residential real estate.  The replacement crops require only a small 

fraction of the water required by sugarcane, yet the existing diversion infrastructure was maintained with 

no change to the amount of water diverted from the stream.  Following implementation of the IIFS for 

Wailuku River in October 2014 following the settlement of the Na Wai ‘Eha Contested Case, continuous 

flow has been restored to the stream, which is anticipated to facilitate upstream migration of the aquatic 

species and provide adequate level of stream flow required to maintain natural populations in the stream.          

The FWCA report (USFWS, 2006b) identified the lower Wailuku River as belonging to Resource 

Category 2 (habitat to be impacted is of high value for selected evaluation species and is relatively scarce 

or becoming scarce on a national basis or in the ecoregion section) due to the severe degradation of 

stream habitat across the north shore Maui landscape and statewide.  The marine waters adjacent to the 

mouth of Wailuku River at Waiehu are also considered to be Resource Category 2 due to the presence of 

coral reef habitat throughout the area.  The USFWS resource goal for Category 2 habitat is no net loss of 

in-kind habitat values.  If losses are unavoidable, mitigation measures must be recommended to 

immediately rectify, reduce, or eliminate those losses (USFWS, 2006b). 

An aquatic biota survey was conducted by AECOS, accompanied by a DAR biologist, on April 4, 2012.  

AECOS conducted an additional aquatic biota survey on November 9, 2016 to document conditions 

following the restoration of stream flow in October 2014.  A full listing of aquatic species identified at 

Wailuku River during both surveys, which also includes earlier observations made by AECOS (2011), 

USFWS (2011a), and species reported in the Hawai‘i Watershed Atlas (DAR, 2008), is included in 

Appendix G.   

Typical estuarine fishes such as mullet (Mugil cephalus), ‘āholehole (Kuhlia xenura), kūpīpī (Abudefduf  

sordidus), and dusky frillgoby (Bathygobius fuscus) inhabit the estuarine reach located downstream of the 

project area.  Two endemic amphidromous mollusks, hīhīwai (Neritina granosa) and hapawai (Neritina 

vespertina), also inhabit the estuarine reach of the stream.  These two species are amphidromous animals 

that require stream flow for reproductive success and still attempted to migrate upstream even though the 

stream had been diverted for over 100 years and flow was interrupted throughout the middle reach.  
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Hīhīwai also inhabit the lower and middle reaches of the stream, but migration is slower and the historical 

diversions within the stream have made it nearly impossible for juvenile snails to migrate past the flood 

control channel.  DAR has been implementing a program to collect hīhīwai from the estuary and release 

them within the stream at ‘Īao Valley State Monument where continuous stream flow is present.  

Recruitment of hihiwai continued following the return of the stream flow; however, has not been 

conducted since the September 2016 storm event during which exceptionally heavy rains in the West 

Maui Mountain resulted in flash flooding of Wailuku River and overflowing of the banks.    

Three native amphidromous ‘o‘opu or gobies (Awaous stamineus, Sicyopterus stimpsoni, and Lentipes 

concolor) were found in the middle and upper reach of the stream (in a plunge pool upstream from 

Mokuhau Park and in ‘Īao Valley State Monument) during the 2012 survey.  During the 2016 survey, 

numerous ʻoʻopu nākea (Awaous stamineus) were observed in the flood control channel.  The total 

lengths of most of these ‘o‘opu were less than 5 centimeters (cm) but some were up to 10 cm long.  Other 

‘o‘opu species may have been present in the flood control channel; however, observations were limited 

due to construction activities causing turbid water in the area.  Maintenance activities including heavy 

equipment working in the stream were being conducted within the flood control channel at the time of the 

survey to clear the debris caused by the September 2016 storm event. 

In addition to those observed during the two surveys conducted by AECOS, two other ‘o‘opu species, 

Stenogobius hawaiiensis and Eleotris sandwicensis, have been reported from the stream (DAR, 2008), 

though seemingly erroneously from the upper reach because these fishes are typically found in the estuary 

and lower reaches of streams.  ‘O‘opu species reported for the middle and upper reach of the stream are in 

low densities, and far greater densities of peociliid fishes (top-minnows) are present in the same reach of 

the stream (DAR, 2008).   

The endemic ‘ōpae kala‘ole (Atyoida bisulcata), has also been reported from the upper reach of the 

stream in high densities.  Additionally, three endemic damselflies (Megalagrion blackburni, M. 

hawaiiense, and M. nigrohamatum) are listed in the Hawai’i Watershed Atlas as present in the stream 

(DAR, 2008). 

According to recent observations made by DAR, species previously observed prior to implementation of 

the IIFS in October 2014 continue to be present within the stream; further, the enhanced flow has enabled 

additional species to occur in the stream.  The presence of species such as the Pacific prawn 

(Macrobrachium lar) and ‘opae ‘oeha‘a (Macrobrachium grandimanus) in the lower stream appears to 

indicate that stream flow has been more consistent following implementation of the IIFS.  In addition, the 

endemic species, pipiwai (Theodoxus cariosus) has been observed along with the hīhīwai and hapawai.  
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As the stream continues to experience more frequent continuous flow to the ocean, the number of each 

species currently present in the stream is expected to increase over time.      

Marine Species 

The Revised Draft FWCA report (USFWS, 2006b) noted the presence of coral reefs in the coastal 

ecosystem adjacent to the mouth of Wailuku River.  The near shore coastal environment in Kahului Bay 

is also noted to support sport fisheries for jacks (Carangidae) including Caranx melampygus and C. 

ignobilis (called omilu or ulua as adults and papio as juveniles); Selar crumenopthalmus (called akule as 

adults and halalu as juveniles); and goatfish (Mullidae) such as Mullodichthys vanicolensis (called weke 

as adults and oama as juveniles). 

Following the preparation of the Revised Draft FWCA report (USACE, 2006), a Phase I marine habitat 

characterization survey of the marine coastal area within the vicinity of the mouth of Wailuku River was 

conducted as an addendum (Appendix H).  The evaluation methodology of the survey consisted of 

reviewing existing information, as well as conducting a survey using snorkeling and scuba gear to directly 

observe the coral reef community around the mouth of Wailuku River.   

Existing information was collected from literature searches and through government agencies conducting 

work within the region.  The majority of the existing data was collected from the latter, which included 

the Coral Reef Assessment and Monitoring Program (CRAMP), DAR Habitat and Fish Assessments, 

NOAA Coral Reef Ecosystem Division (CRED) surveys, NOAA’s Shallow-Water Benthic Habitat Maps, 

Lidar imagery, and sea turtle disease and nesting.  Information on sea turtles was also collected by direct 

communication with DAR and from unpublished data.  These resources provide general information on 

habitat structure/classification, coral types, and percent coral cover within the vicinity of the mouth of 

Wailuku River as well as some offshore locations where survey has been conducted.      

The marine survey was concentrated within 500 to 700 meters (m) (545 to 765 yards) of the mouth of 

Wailuku River, extending an additional 1,000 m (1095 yards) to the northwest and 450 m (490 yards) to 

the southeast.  Three distinct reef areas were present within the survey area: an inshore reef, surf zone, 

and spur-and groove reef.  The Phase I survey was not able to map resources within the surf zone due to 

high swells.  

The inshore reef area consisted of a shallow bay immediately west of the mouth of Wailuku River. This 

area was fairly homogenous in habitat type, dominated by filamentous turf algae growing over small 

boulders and cobble.  Coral was scarce (less than 10 % cover) and scattered across the area.  Macroalgae 

were present but not in high abundance or biomass, varying from less than to greater than 10% coverage 
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depending on the area.  Macro-invertebrates as well as a few surgeon fish were observed during the 

survey. 

The benthos throughout the inshore reef area was covered with a fine layer of dark colored sediment, 

likely originating from the terrestrial environment.  A semi-permanent turbid plume located perpendicular 

to shore in the central section of the shallow bay was observed during the survey.  This plume in which 

visibility was low may represent the transport of suspended sediment out of the bay where waters from 

both Wailuku River and the adjacent Waiehu Stream enter and mix with marine waters.  This plume can 

also be seen in Google imagery, and correlates with the area in the NOAA Benthic Habitat Maps where 

habitat designation is unknown due to high turbidity that obscures satellite interpretation.    

The spur-and-groove reef area was located immediately offshore of the Wailuku River mouth outside of 

the surf zone and extended north-northwest and south-southeast along the coastline.  The area consisted of 

ridges (spur) of carbonate structure and intervening sand channels (grooves) oriented parallel to the 

dominant wave-approach direction and perpendicular to shore.  The habitat type within the area was fairly 

homogenous and dominated by coral with most of the area having approximately 10% to 80% coral 

cover.    

Several coral species were observed during the survey.  This included M. patula, M. flabellata, P.stellata, 

Cyphastrea ocellina, and Leptoseris incrustans.  Although not observed during the survey, other corals 

including Cyphastrea agassizi, Porites pukoensis, and Montipora dilitata, may be present in the area.  

Crustose coralline algae (CCA) were observed mostly in encrusting form, and less commonly in discrete 

foliose form.  CCA, macroalgae, and filamentous turf algae were present across all ridges.  Macroalgae 

cover in the area was generally sparse, occasionally present in less than 10% cover.  Invertebrates as well 

as several families of fishes were observed.  In particular, lobsters of significant size (near terminal size) 

were observed on multiple occasions.  Fine sediment (a mix of terrestrially derived fines and carbonate 

derived sand) was present in the area, with better visibility southward and more turbid in waters 

northward.   

The FWCA addendum report concluded that the spur-and groove area located in the immediate vicinity of 

Wailuku River has a high abundance of coral by Hawai‘i standards.  The average coral cover in the Main 

Hawaiian Islands is approximately 22% according to the CRAMP.  The area was observed to have 

generally low water visibility and signs of sedimentation.  Since further increase in sedimentation and 

turbidity may contribute to coral reef decline within the area, USFWS gave recommendations to evaluate 

potential risk of increased sedimentation transport to nearshore areas during the alternatives formulation 

process.     
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Threatened & Endangered Species 

None of the plant species recorded during the botanical surveys conducted by AECOS is listed as 

endangered or threatened, or proposed for inclusion as a listed species by federal or state agencies.  A 

portion of the upper watershed has been designated as critical habitat for at least 45 threatened or 

endangered species of plants; however, this designated area is not within or in the vicinity of the boundary 

of the project area (Figure 3-5).    

No aquatic species protected by the state, or federally listed endangered or threatened species were 

observed in Wailuku River during the aquatic biota surveys conducted by AECOS.  The endangered 

Green Sea Turtles (Chelonia mydas) were sighted offshore during the Phase I marine habitat 

characterization survey conducted within the vicinity of the mouth of Wailuku River (USFWS, 2011b).  

These species are also known to nest on beaches in close proximity to Wailuku River.   

3.5.4 Approach to Analysis 

Determination of the significance of potential impacts to biological resources is based on 1) the 

importance (i.e., legal, commercial, recreation, ecological, or scientific) of the resource; 2) the proportion 

of the resource that would be affected relative to its occurrence in the region; 3) the sensitivity of the 

resource to proposed activities; and 4) the duration of ecological ramifications.   

As defined under ER 1105-2-100 Planning Guidance Notebook C-3.d.(4)(a), the significance/importance 

of ecological resources are determined based upon their monetary and non-monetary values.  Monetary 

value is based upon the contribution the resources makes to the Nation's economy; non-monetary value is 

based upon technical, institutional, and public recognition of the ecological, cultural, and aesthetic 

attributes of resources within the affected area. 

Impacts to biological resources are significant if species or habitats of concern are adversely affected over 

relatively large areas, or if disturbances cause reductions in population size or distribution.  Potential 

physical impacts such as habitat loss, noise, and impacts to water quality were evaluated to assess 

potential impacts to biological resources resulting from the Proposed Action.   
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3.5.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the Proposed Action would not be implemented and there would be 

continued significant impacts to the downstream marine ecosystem caused by sediment runoff originating 

from erosion of the stream bank upstream during storm events.  Biological resources within the marine 

habitat within the vicinity of the stream mouth would continue to be impacted from sedimentation 

suspended in runoff waters.   

Proposed Action 

Implementation of the Proposed Action would result in less than significant short-term impacts on 

biological resources within the project area during the construction period.  The two staging areas 

required for the construction of the overflow channel system as well as grading activities required for the 

construction of the overflow channel may result in temporary loss of vegetation and habitat for terrestrial 

species during the construction period.  However, no threatened or endangered species, or critical habitat 

for any threatened or endangered species, occur within the project area, and terrestrial species that are 

known to occur in the project area are mostly widespread common species.   

In addition, displaced terrestrial flora and fauna would be expected to return to the project area following 

completion of construction activities; therefore, the loss or disturbance of habitat within the project area 

during construction activities would be less than significant short-term impacts.  No irrevocable loss of 

habitat, ongoing takes, or direct mortality of threatened or endangered species would occur due to the 

O&M of the proposed overflow channel system. 

Although not observed within or in the vicinity of the proposed project area during the biological surveys 

conducted at the site, the endangered Hawaiian hoary bat or 'Ōpe'ape'a (Lasiurus cinereus semotus) has 

the potential to occur in the vicinity of the project area.  Hawaiian hoary bats roost in both exotic and 

native trees.  If any trees are removed during the bat breeding season, there is a risk of injury or mortality 

to juvenile bats.  To minimize the potential for impacts to this species, site clearing will be timed to avoid 

disturbance to breeding Hawaiian hoary bats; woody plants greater than 15 ft (4.6 m) tall will not be 

disturbed, removed, or trimmed during the bat birthing and pup rearing season (June 1 through September 

15). 

In addition, although not observed within or in the vicinity of the proposed project area during the 

biological surveys conducted at the site, the state endangered Hawaiian short-eared owl or Pueo (Asio 

flammeus sandwichensis) has the potential to occur in the vicinity of the project area.  Pueo are a 
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crepuscular species, most active during dawn and dusk twilights. To avoid potential impacts to this 

species, twilight pre-construction surveys will be conducted prior to any vegetation clearance.  If Pueo 

nests are present, a buffer zone will be established in which no clearing occurs until nesting ceases and 

the DLNR Division of Forestry and Wildlife (DOFAW) will be notified. 

Finally, state and federally listed waterbirds such as the Hawaiian duck (Anas wyvilliana), Hawaiian stilt 

(Himantopus mexicanus knudseni), Hawaiian coot (Fulica alai), and Hawaiian moorhen (Gallinula 

chloropus sandvicensis) are likely to occur in the vicinity of the proposed project area.  These species 

have not been observed during the biological surveys conducted at the project site; however, as a 

precautionary measure, surveys for waterbirds by a qualified biologist will be conducted prior to any land 

clearing or excavation activities, and will be repeated if these activities are delayed more than three days. 

If a nest is discovered at any point, DOFAW staff will be contacted.  In addition, if a bird is present 

during ongoing activities, then all activities within 100 ft (30 m) of the bird will cease, and the bird will 

not be approached.  Work will continue after the bird has left the area of its own accord.  

Although construction activities are anticipated to occur during the daytime, if any nighttime lighting is 

used, they will be fully shielded to minimize impacts to seabirds that may pass through the area. 

Temporary increase in stream or marine sedimentation may occur as a result of construction activities.  

BMPs including silt fencing, wetting bare soil, covering soil, and post construction re-vegetation would 

be utilized to limit significant impacts on the stream and marine habitat.  Concrete structures within the 

stream would be constructed in halves in order to avoid impediment of stream flow.  The Proposed Action 

would also comply with Section 404 (b)(1) of the CWA, which regulates dredge and fill material 

deposited into U.S. waters.  As a result, short-term impacts on biological resources due to stream or 

marine sedimentation would be considered less than significant. 

Construction of the 15-ft wide gravel maintenance road along the stream channel would result in loss of 

vegetation along the proposed stretch of the road; however, the terrestrial species that are known to occur 

within the area are mostly widespread common species, thus no significant impacts to the biological 

resources within the area is expected.  In the long-term, the Proposed Action is expected to have 

beneficial impacts on the biological resources within the stream and the nearshore marine environment.  

The overflow channel system would divert high-velocity and high-volume flood flows into the existing 

left-bank floodplain thereby reducing the main channel flow in the approximately 3,200-ft long reach of 

the stream.  This would result in reduced erosion of the stream banks within the main channel, allowing 

for less sediment to be directly transported to the stream mouth and into the nearshore marine 
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environment.  Improved water clarity and reduced sedimentation would have positive impacts on the 

coral species as well as the marine invertebrate species supported by the coral reef.     

In addition, the overflow channel system would allow flood waters to be dispersed into the natural 

floodplain where sediment and other entrained constituents would be able to settle out instead of being 

directly channeled downstream and into the nearshore marine environment.  A sedimentation study was 

conducted to assess the potential changes in sediment loads associated with the Proposed Action 

(Appendix I).  The study focused on sediment loads resulting from channel erosion within the stream 

section from immediately upstream of the proposed overflow channel to the point where the diverted 

water reenters the main stream channel.  The rate of sediment loss from this stream section without 

diversion is estimated at 1,044 metric tons per hour (Mg/hr) during a SPF flow event.   

The study shows that diversion of stream waters at the overflow channel section alone would result in a 

reduced sediment loading rate of 288 Mg/hr or an estimated 72% reduction in total sediment lost during a 

SPF event.  Bank stabilization included in the Proposed Action is expected to further reduce total 

sediment losses from the main stream channel.   

In order to estimate the sediment yield from the overflow channel/floodplain during a SPF event, the 

same method used to estimate sediment loads resulting from erosion within the main channel was utilized 

with modifications to account for reductions in erosion potential due to the presence of vegetative cover 

within the overflow channel/floodplain.  The majority of the floodplain is currently vegetated due to its 

use as pasture land and small agriculture production.  The overflow channel would be grassed following 

grading of the area for erosion control.  The rate of sediment loss originating from within the overflow 

channel area and floodplain during a SPF event for the current condition is estimated at 97 Mg/hr.  

Although diversion of flood waters would result in transport of sediment from the floodplain into the 

main channel to some extent, implementation of the Proposed Action would result in overall reduction in 

sediment load downstream of the proposed project area.  The Proposed Action is expected to have a 

beneficial impact in respect to mitigating the suspended sediment load entering Kahului Bay.         

Decrease in sedimentation and turbidity is expected to improve water clarity and the current condition of 

reef habitats within the nearshore environment.  Improved water quality may also have positive impacts 

on the green sea turtles that nest on beaches within the vicinity of the mouth of Wailuku River.     

The USFWS raised concerns regarding potential impacts to the endangered Hawaiian Stilts from the 

potential of “attractive nuisance” of ponding floodwaters within the floodplain during flood events.  The 

length of time that floodwaters would remain in the floodplain is dependent upon the magnitude of the 

storm event; however, is not expected to be greater than nine hours.  Based on this estimation, ponding 
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floodwaters in the floodplain may temporarily attract the Hawaiian Stilts but would not create a 

permanent nesting or foraging ground that may otherwise have potential impacts on the population 

distribution of the species.  Considering that flood events large enough to create ponding in the floodplain 

would be sporadic, impacts to Hawaiian Stilts are anticipated to be less than significant.  

Per ER 1105-2-100, Planning Guidance Notebook C-3.d.(3)(l), it is USACE’s policy to “demonstrate that 

damages to significant ecological resources have been avoided or minimized to the extent practicable; that 

unavoidable damages to these resources have been compensated to the extent justified; and, that 

restoration opportunities for significant ecological resources have been given appropriate consideration 

during the project planning phase.”  ER 1105-2-100, C-3.e. states that USACE must “ensure that 

project-caused adverse impacts to ecological resources have been avoided or minimized to the extent 

practicable, and that remaining, unavoidable impacts have been compensated to the extent justified. The 

recommended plan and the NED plan, if not one in the same, shall contain sufficient mitigation to ensure 

that either plan selected will not have more than negligible adverse impacts on ecological resources 

(Section 906(d), Water Resources Development Act [WRDA] 1986).”   

Native and indigenous freshwater gobies as well as shrimp and snail observed in Wailuku River are 

becoming increasingly rare, and are ecologically and culturally significant to the region.  These aquatic 

species require continuous flow of the stream to complete their reproductive life cycle.  Any impediment 

to stream water flow would significantly impact the survival of these species. 

The Proposed Action would not impact the ability for an IIFS of greater than 5 mgd to remain in the 

channel through the project area and downstream to the stream mouth, and has been designed to facilitate 

fish passage by incorporating a 15-ft wide opening in the diversion weir.  The invert of the diversion weir 

would be at or below the existing stream bed elevation to allow for the stream to flow continuously 

during low-flow conditions.  Flow velocity through the opening would be controlled by the natural riffles 

and pools formed by the existing boulder stream bed both up and downstream of the diversion weir.  

Additionally, fully grouted riprap was selected as the best revetment type for the lateral overflow weir to 

accommodate high stream velocities and increased levels of turbulence resulting from changes in the 

stream flow direction.  This type of revetment would conform to the existing stream bed and is anticipated 

to provide sufficient rugosity for migrating organisms to grasp and rest.             

Flood control projects must balance enhancement of flood protections against degradation of the natural 

interaction between a stream and its watershed.  In the natural process, the upper reaches of a stream are 

erosional, removing and transporting material down slope; the lower reaches are mostly depositional, 

depositing material outside or beyond the natural stream banks, or discharging material beyond the mouth 
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of the stream.  The project area is located within a mostly urbanized portion of the watershed where the 

stream is isolated from the watershed to prevent overland flooding.  The Proposed Action provides the 

opportunity, within a limited area, for the stream to return to its natural process of spreading across the 

floodplain during large storm events.  The Proposed Action would not result in impediment of the 

continuous flow or the biological connectivity of the stream through Wailuku town and would not result 

in further isolation of the stream from the watershed; therefore, would not have any significant impacts to 

the watershed ecology.  Furthermore, the Proposed Action is essentially incremental to the original flood 

control project implemented in 1981.  Any cumulative impacts on the watershed derive from those 

already experienced since the initial project construction (see Section 3.14 for further discussion on 

cumulative impacts).      

The Proposed Action would result in less than significant short-term impacts on biological resources 

during the construction period and would not result in significant direct, indirect, or cumulative impacts to 

the existing biological resources within and in the vicinity of the project area.  Since the Proposed Action 

has been designed to avoid any significant impacts to the existing biological resources within the stream, 

mitigation measures are not required as part of the proposed project.    

During the alternatives formulation process in the past, project design features intended to minimize 

environmental disturbance such as adding structural features within the stream to facilitate aquatic 

organism passage or creating shaded areas to provide reduced water temperatures for aquatic species were 

considered.  Previous design alternatives included modification or disturbance to a larger section of the 

stream reach (as compared to the current Proposed Action) which would have resulted in significant 

impacts to biological resources; as such, those impacts required measures to mitigate impacts to 

biological resources and also included opportunities to construct design features that would support native 

aquatic species habitat function within the modified portions of the stream.   

During a recent coordination meeting with the resource agencies (USFWS, EPA, NMFS, DAR, and 

COM) on September 17, 2014, USACE provided an overview of the Proposed Action and explained that 

mitigation measures would not be required since no channel hardening within the stream would be 

conducted and no significant impacts to biological resources would be anticipated.  The resource agencies 

concurred with this determination and expressed support on the Proposed Action.  The meeting minutes 

from this meeting are included in Appendix F.   
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3.6 HISTORICAL AND CULTURAL RESOURCES 

3.6.1 Definition of Resource 

Cultural resources represent and document activities, accomplishments, and traditions of previous 

civilizations, and link current and former inhabitants of an area.  Depending on their conditions and 

historic uses, these resources may provide insight to living conditions in previous civilizations and may 

retain cultural and religious significance to modern groups. 

Archaeological resources comprise areas where prehistoric or historic activity measurably altered the 

earth or deposits of physical remains (e.g., arrowheads, bottles).  Architectural resources include standing 

buildings, districts, bridges, dams, and other structures of historic or aesthetic significance.  Architectural 

resources generally must be more than 50 years old to be considered for inclusion in the National Register 

of Historic Places (NRHP), an inventory of culturally significant resources identified in the U.S.; 

however, more recent structures, such as Cold War-era resources, may warrant protection if they have the 

potential to gain significance in the future.  Traditional cultural resources can include archaeological 

resources, structures, neighborhoods, prominent topographic features, habitats, plants, animals, and 

minerals that Native Americans or other groups consider essential for the persistence of traditional 

culture.   

3.6.2 Regulatory Setting 

Several Federal laws and regulations have been established to manage cultural resources, including the 

NHPA of 1966, the Archaeological and Historic Preservation Act (1974), and the Archaeological 

Resource Protection Act (1979).  In order for a cultural resource to be considered significant, it must meet 

one or more of the following criteria for inclusion on the NRHP: 

“The quality of significance in American history, architecture, archaeology, engineering, and culture is 

present in districts, sites, buildings, structures, and objects that possess integrity of location, design 

setting, materials, workmanship, feeling, and association and: (a) that are associated with events that have 

made a significant contribution to the broad patterns of our history; or (b) that are associated with the 

lives or persons significant in our past; or (c) that embody the distinctive characteristics of a type, period, 

or method of construction, or that represent the work of a master, or that possess high artistic values, or 

that represent a significant and distinguishable entity whose components may lack individual distinction; 

or (d) that have yielded, or may be likely to yield, information important in prehistory or history” (CFR, 

Title 36, Part 60:4; 2004). 
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The DLNR State Historic Preservation Division (SHPD) works to preserve and sustain historical and 

cultural resources through three branches: History and Culture, Archaeology, and Architecture.  The 

SHPD maintains the statewide inventory of Historic Properties and reviews development projects in order 

to lessen the effects of change on Hawai‘i’s historical and cultural assets.  Administrative rules pertaining 

to historic preservation in Hawai‘i can be found in HAR chapters 197-198, 275-284, and 300.  Statutes 

pertaining to historic preservation in Hawai‘i are found in HRS chapter 6E.  

Traditional cultural practices acknowledged in the State of Hawai‘i include rights of access and gathering.  

Traditional gathering rights have been codified in HRS 1-1 and 7-1, Article 12-7 of the Constitution of 

the State of Hawai‘i, and affirmed in various legal decisions.  In order to exercise traditional gathering 

rights in the State of Hawai‘i, an individual must establish the following: he/she must qualify as “native 

Hawaiian”; he/she must establish that their claimed right is protected as a customary or traditional native 

Hawaiian practice; AND he/she must prove that the exercise of that right will occur on undeveloped or 

“less than fully developed property” (SOEST, 2014). 

Articles IX and XII of the State Constitution of Hawai‘i (Chapter 343, HRS) require government agencies 

to promote and preserve cultural beliefs, practices, and resources of native Hawaiian and other ethnic 

groups.  The “Guidelines for Assessing Cultural Impacts”, adopted by the Environmental Council of the 

State of Hawai‘i (1997), identifies the protocol for conducting cultural assessments.  

3.6.3 Existing Conditions 

Regional and Local History 

During the pre-Contact and early post-Contact periods ‘Īao Valley and the greater Wailuku area was a 

political and ceremonial center (Cordy 1981, 1996; Kirch 1985, as cited in PCSI, 2014). ‘Īao Valley and 

the surrounding area were home to many chiefs and a large population, making Wailuku a “chiefly 

center”.  The literal translation of ‘Īao is “cloud supreme” and was once a sacred burial place for chiefs.  

Numerous heiau were once present in the area, which indicates ‘Īao Valley was of ceremonial importance 

during the pre-Contact period.  During the early historic period several famous battles were fought from 

the coast to the valley.  Land Commission Awards granted in the mid-nineteenth century in lower ‘Īao 

Valley indicate a substantial population was once present in the area and that the land was agriculturally 

very important. 

Background research on land use history indicates that the project area contained lo‘i (taro) patches 

during the pre-Contact and early historic periods.  Over a century of sugarcane farming in the area has 

undoubtedly impacted remnant evidence of traditional lo’i and associated pre-Contact or early historic 
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sites.  The potential for encountering human burials or habitation sites is considered low due to previous 

disturbance by sugarcane agriculture, in addition to natural events that altered the landscape, such as the 

flood of 1916.  Potential for other pre-Contact or early historic features associated with traditional 

agriculture is also considered low. However, if such features are extant in subsurface layers, they may be 

evidenced by stone and earthen terraces, alignments, walls, and ‘auwai.  Associated artifacts may include 

lithic artifacts such as basalt cores, adzes, flakes, or poi pounders. 

Based on historic information, the project area may contain evidence of temporary, small scale habitations 

associated with lo‘i or sugarcane fields.  Evidence of traditional camps may be lithic artifacts (adzes, 

flakes, etc.), faunal remains, and charcoal associated with imu (traditional underground oven).  Historic 

period camp sites may additionally include historic artifacts (metal, ceramic, and glass assemblages).  

Archaeology 

Numerous archaeological investigations have been conducted in ‘Īao Valley.  Previous work has included 

archaeological assessments, archaeological surface survey, archaeological inventory survey, 

archaeological subsurface testing, and archaeological monitoring (PCSI, 2014).  A few of these projects 

were carried out within or near the current project area.  The following section focuses on projects 

conducted in the immediate vicinity of the project area in order to compare previous findings of land use. 

In 1998, Scientific Consulting Services, Inc. (SCS) conducted an archaeological reconnaissance survey 

and subsurface testing for the ‘Īao Stream Flood Control Project (Burgett and Spear, 2003).  The 

reconnaissance survey that included the current project area revealed only one site (SIHP No. 

50-50-04-4755) located in the vicinity but outside of the boundaries of the proposed overflow channel 

(Figure 3-6).  The site comprises three features: a concrete foundation with concrete troughs, a soil-filled 

terrace and retaining wall, and wall remnant.  These features were interpreted as a small historic 

habitation complex-activity area.  The excavation of three test units at the site revealed historic and recent 

materials (modern debris).  Historic materials were possibly associated with a post-Contact (late 

nineteenth or early twentieth century) agricultural site.  According to local informants, the area of the find 

was formerly a piggery.  Architectural and surface remains were minimal.  

This site was initially assessed as significant under Criterion D, due to its potential to yield information 

important to research on the history in the area, but based on the information obtained from recordings 

and excavations at the site during the survey, the site was deemed to be no longer significant.  No further 

work was considered necessary or recommended for the site (Burgett and Spear, 2003).  
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An archaeological inventory survey (AIS) was carried out in 2004 by SCS for the proposed Imi Kala 

Street and Neki Place Extensions (Tome and Dega 2004).  Eleven test trenches were excavated at various 

locations in the general project area, but outside the boundaries of the Proposed Action.  The testing 

revealed that evidence of former lo‘i is extant in the lower valley.  Four archaeological sites were 

documented (Figure 3-6), one of which, Spreckels Ditch (SIHP No. 50-50-04-1508), was previously 

recorded.  SIHP No. 50-50-04-5564 is the historic bridge constructed for Wailuku’s sugarcane industry; 

SIHP No. 50-50-04-5565 is former lo‘i used during the pre-Contact and early post-Contact periods; and 

SIHP No.50-50-04-5566 is a small, concrete-lined irrigation ditch constructed by the sugarcane industry 

and utilized by the more recent macadamia nut industry.  A radiocarbon dated soil sample containing 

organic material yielded a calibrated date range of 1180 to 1290 AD (at 2 sigma) and 1231 to 1272 AD (at 

1 sigma).  No other traditional archaeological sites or features were identified. 

An AIS was conducted by Pacific Consulting Services, Inc. (PCSI) in May 2014 to determine the 

presence/absence of significant cultural deposits within the project area.  The AIS employed a parquet-

style configuration of ten 20m-long and 1.2m-wide trenches distributed systematically across the 

proposed overflow channel area where ground-disturbing activities are being proposed.   

The subsurface survey yielded no definitive evidence of pre-Contact/early post-Contact lo‘i in the area, 

nor was there evidence of temporary pre-Contact occupation associated with lo‘i or post-Contact 

occupation associated with sugar cane cultivation.  There was no sign of subsurface features (pits, post 

molds, fire features, etc.) at the base of the sugar cane plow zone, or associated with layers below the 

plow zone.  There were no buried lo‘i walls present and no evidence of decomposing taro corms in any of 

the subsurface layers.  The AIS report that includes the detailed results of the subsurface testing and soil 

analysis is included as Appendix J.    

Section 106 Coordination and Consultation 

Initial cultural resources coordination and consultation with the State of Hawai‘i Historic Preservation 

Office (SHPO) was based on the earlier suite of alternatives evaluated in the Draft EA (2009), and 

included the assumption that construction efforts would be confined to the existing stream channel.  

Based on that initial suite of alternatives, no effects on historic properties or significant cultural resources 

were anticipated.  The USACE summarized this finding of “no effect” in letters to the SHPO and Office 

of Hawaiian Affairs (OHA), as well as the County of Maui Cultural Resources Commission, the Central 

Maui Hawaiian Civic Club, and the President of the Association of Hawaiian Civic Clubs.  The SHPO 

was contacted initially in 1996 and responded with concurrence in a letter to the USACE (Appendix F).  

A second set of letters was sent to both SHPO and OHA in 2005, and a response was received from OHA 
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requesting that archeological level survey work be conducted in the project area.  The third round of 

letters was sent to SHPO, OHA, the County of Maui Cultural Resources Commission, the Central Maui 

Hawaiian Civic Club, and the President of the Association of Hawaiian Civic Clubs in 2007, requesting 

Section 106 consultation.  The EA process was halted in 2009, however, and the consultation process was 

similarly halted.     

The Proposed Action involves ground-disturbing activities outside of the existing stream channel, and 

thus the prior assumptions and results of consultation are no longer entirely applicable to this EA.  

USACE reinitiated scoping with the SHPO in late 2013.  USACE staff met with the Maui SHPD during 

the week of December 2, 2013 to describe the Proposed Action and continued consultation with a site 

visit.  SHPD noted concerns that a historical Native Hawaiian lo‘i may be present within the affected 

portion of the project area.   

It was decided during the meeting that a reconnaissance level AIS would be completed within the portion 

of the left bank overflow channel where ground-disturbing activities would take place during 

construction, but that no surveys would be required within the floodplain where stream waters would be 

diverted to until returning to the main channel downstream.  The preliminary findings of the AIS 

conducted in May 2014 were forwarded to SHPD via email in June 2014 (Appendix F).  In addition, a 

formal Section 106 consultation was initiated with submittal of the Final AIS report and a no adverse 

effect determination letter to SHPD and other Native Hawaiian Organizations including OHA, Hui 

Malama I Na Kupuna ‘O Hawai‘i Nei, and the Central Maui Hawaiian Civic Club.  The Section 106 

consultation letter sent (Appendix E) indicated that although no evidence of significant cultural deposits 

were identified during the AIS, because of the potential presence of cultural remains, archaeological 

monitoring by a qualified archaeologist, in accordance with the Secretary of the Interior's Standards and 

Guidelines for Archeology and Historic Preservation, Professional Qualifications Standards, will be 

conducted during ground disturbing activities to ensure proper treatment of any possible subsurface 

historical, cultural, and/or archaeological resources encountered.  SHPD indicated that they concur with 

the determination; however, a formal response has not been received to date from SHPD or the other 

consulted parties.   

Historic/Cultural Resources 

A total of 31 properties and historic districts are listed on the NRHP for Maui County.  Of the 31 listed 

properties, two are located within 0.5 miles of the project area (Figure 3-6).  The two properties located 

within 0.5 miles of the project area are the ‘Īao Theater and the Waialae Bridge.  The ‘Īao Theater is 
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located approximately 0.42 miles from the project area on North Market Street and the Waialae Bridge is 

located approximately 0.48 miles from the project area on Waialae Road (SHPD, 2014).     

The Hawai‘i Register of Historic Places formally recognizes districts, sites, structures, buildings and 

objects and their significance in Hawai‘i’s history, architecture, archaeology, engineering and culture.  A 

total of 64 properties and historic districts are listed on the Hawai‘i Register of Historic Places for Maui 

County.  Three of the 64 properties are located within 0.5 miles of the project area (Figure 3-6).  Both the 

‘Īao Theater and Waialae Bridge are included on the Hawai‘i Register of Historic Places.  In addition, the 

Naniloa Drive Overpass Bridge is located approximately 0.49 miles of the project area on Naniloa Drive 

(SHPD, 2014). 

An oral history survey was conducted in November of 2003 by Social Research Pacific, Inc. (SRP), to 

obtain information regarding properties of cultural and historical significance from Hawaiian kūpuna, 

Hawaiian elders, that live on Maui.  Along with interviews, information about traditional cultural 

properties (TCPs) was gathered from written and archival sources and incorporated in a Cultural Impact 

Assessment (CIA) in accordance with National Park Service guidance (Parker and King, 1995).  Based on 

the research and interviews incorporated into the CIA, there are no known TCPs within the immediate 

vicinity of the project area, and traditional land uses of the project area have been discontinued. Area 

residents responded during interviews and at the public meeting with concerns about erosion, 

channelization of the stream, and impacts to native stream biota. The full report is provided in Appendix 

K, and key points are presented in more detail below. 

The ‘Īao Valley, as with the remainder of the Wailuku ahupua‘a, has unique significance to native 

Hawaiian culture.  Changes in land ownership, military presence, sugar cane farming, and general 

urbanization have over time, however, dramatically altered the land uses within ‘Īao Valley.  Remnants of 

old buildings and traditional land uses are being phased out by the influx of urban growth in the valley.  

Traditional practices had been discontinued even before the rise of sugar cane farming in the project 

location.   

Even with the substantial change to this cultural landscape, vestiges of its highly significant past do 

remain and the Wailuku region retains its traditional significance.  Oral history from Hawaiian küpuna 

indicates there are three known TCPs in the vicinity of the project area but not within the boundaries of 

the Proposed Action: 

 Haleki‘i-Pi‘ihana heiau complex (Figure 3-6). 

 Fresh water spring (listed as Waiola by the CWRM), located on the Sevilla property.  
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 Burials along the sand dunes and at Mahalani Cemetery (Pi‘ihana side).  The burials 

within the sand dunes are well known and recorded.   

Possible cultural impacts were assessed using a questionnaire-based survey for existing residents within 

the project area.  Thirty-two residents of the project area were surveyed.  The majority of individuals 

interviewed have not witnessed severe floods, and expressed more concern over erosion than flood 

control.  Although most of the interviewees rarely use the stream for recreational and/or social purposes, 

the community’s concern is concentrated around social and recreational values of Wailuku River, 

including a concern that the proposed flood control measures will only lead to more inefficient water flow 

to further promote degradation of the natural stream. 

The CIA also noted that the Haleki‘i-Pi‘ihana Heiau State Monument lies along the bank of Wailuku 

River, near the downstream limits of the project.  Specifically, the report noted that continued erosion of 

the stream bank could lead to the land beneath the heiau being compromised. 

The USACE sent a copy of the CIA to OHA summarizing the cultural study conducted for the project and 

including a “no adverse effect” determination.  The OHA responded in a letter dated October 30, 2007 

(Appendix F), that included an appreciation for the number of sources consulted in preparation of the CIS, 

but noted their concerns about the presence of numerous culturally significant sites and native Hawaiian 

practices in the vicinity of the project.  These concerns were addressed in the Section 106 consultation 

letter sent to OHA in November 2007 and in the Section 106 consultation letter sent to OHA in December 

2016 (Appendix F), which indicates USACE’s commitment to archaeological monitoring during 

construction activities to ensure that subsurface cultural remnants are properly identified and its 

significance and proper disposition are evaluated and determined in consultation with OHA.   

3.6.4 Approach to Analysis 

Cultural resources are subject to review under both Federal and State laws and regulations.  Section 106 

of the NHPA empowers the Advisory Council on Historic Preservation to comment on Federally initiated, 

licensed, or permitted projects affecting cultural sites listed or eligible for inclusion on the NRHP. 

Once cultural resources have been identified, significance evaluation is the process by which resources 

are assessed relative to significance criteria for scientific or historic research, for the general public, and 

for traditional cultural groups.  Only cultural resources determined to be significant (i.e., eligible for the 

NRHP) are protected under the NHPA. 

Analysis of potential impacts to cultural resources considers both direct and indirect impacts. Direct 

impacts may occur by 1) physically altering, damaging, or destroying all or part of a resource; 2) altering 



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

3-55 

the characteristics of the surrounding environment that contribute to resource significance; 3) introducing 

visual, audible, or atmospheric elements that are out of character with the property or alter its setting; or 

4) neglecting the resource to the extent that it is deteriorated or destroyed. 

Identifying the locations of proposed actions and determining the exact locations of cultural resources that 

could be affected can assess direct impacts. Indirect impacts primarily result from the effects of 

project-induced population increases and the resultant need to develop new housing areas, utilities 

services, and other support functions necessary to accommodate population growth. These activities and 

the subsequent use of the facilities can disturb or destroy cultural resources. 

3.6.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed.  The project 

area would remain unchanged from current conditions and there would be no direct impacts to any 

potential archaeological, historic, or cultural resources within the project area.  Under the No Action 

Alternative, there could be indirect impacts to cultural resources outside of the project area.  The 

Haleki‘i-Pi‘ihana Heiau State Monument lies along the bank of Wailuku River, near the downstream 

limits of the project.  The location of this heiau has been identified as a potentially high erosion area, and 

inadequate flood control measures may compromise the land on which the heiau is situated.  

Proposed Action 

Implementation of the Proposed Action would have less than significant short-term impacts on historic 

and cultural resources within the project area during the construction period.  Archaeological and cultural 

resources have been encountered in ‘Īao Valley during prior investigations, but at this time no such 

resources are known to exist within the project area.   

Although no evidence of pre-Contact use of the project area was found during the subsurface AIS 

conducted in May 2014, background and archival documentation indicate that pre-Contact or early 

historic lo‘i agriculture occurred in the general region; therefore, archaeological monitoring by a qualified 

archaeologist, in accordance with the Secretary of the Interior's Standards and Guidelines for Archeology 

and Historic Preservation, Professional Qualifications Standards, will be conducted during ground 

disturbing activities to ensure proper treatment of any possible subsurface historical, cultural, and/or 

archaeological resources encountered.  An Archaeological Monitoring Plan (AMP) will be completed 

prior to the start of construction activities by a qualified archaeologist and submitted to the SHPD for 

review and comment before its finalization.   
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Implementation of the Proposed Action is not anticipated to have short- or long-term impacts on historic 

properties because no historic properties are located within or adjacent to the project area.  In addition, 

implementation of the Proposed Action is not anticipated to have short- or long-term impacts on 

traditional or cultural practices at the project site.  Based on written history, oral information from 

Hawaiian kūpuna, and a questionnaire-based survey, no immediate/direct changes are foreseen to known 

TCPs.  The Proposed Action would not exacerbate any of the other main concerns raised by area 

residents: stream channelization or destruction of native stream habitat, and it would prevent further 

erosion.   Public access to the project area would remain unchanged.   

Once developed, the operation and maintenance of the Proposed Action would require clearing the 

overflow channel and diversion weir once every five years and grass cutting at the diversion weir, new 

berm, and access road six times a year.  These activities are infrequent, cover a minimal footprint, do not 

involve ground-disturbing activities, and thus would not result in any irrevocable loss of historic or 

cultural resources.  As a result, long-term impacts on historic or cultural resources would be less than 

significant. 

3.7 LAND USE 

3.7.1 Definition of Resource 

Land use is comprised of natural conditions or human-modified activities occurring at a particular 

location.  Human-modified land use categories include residential, commercial, industrial, transportation, 

communications and utilities, agricultural, institutional, recreational, and other developed use areas.  

Management plans and zoning regulations determine the type and extent of land use allowable in specific 

areas and are often intended to protect specially designated or environmentally sensitive areas. 

3.7.2 Regulatory Setting 

The CZMA requires direct Federal activities and development projects to be consistent with approved 

state coastal programs to the maximum extent practicable. Also, Federally-permitted, licensed, or assisted 

activities occurring in, or affecting, the State’s coastal zone must be in agreement with the Hawai‘i 

Coastal Zone Management (CZM) Program’s objectives and policies.  Federal agencies cannot act 

without regard for, or in conflict with, State policies and related resource management programs that have 

been officially incorporated into State CZM programs (15 CFR 930). 

The State Land Use Law (HRS Chapter 205) established a framework of land use management and 

regulation in which all lands in the State of Hawai‘i are classified into one of four land use districts.  The 
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Land Use Commission (LUC) was established by the State legislature in order to administer the land use 

law. 

The Maui County Planning Department offers technical advice to the Mayor, County Council, and 

commissions; proposes zoning legislation; drafts updates to the General Plan, Maui Island Plan, and 

Community Plans; presents reports and recommendations on development proposals; and oversees 

programs on cultural resources, census and geographic information, flood plain permits, and other special 

projects and permits (Maui County, 2014a). 

According to the 2002 Wailuku-Kahului Community Plan, land use decisions for the Wailuku-Kahului 

district should be made with the intent to promote an attractive, well-planned community with a mixture 

of compatible land uses in appropriate areas to accommodate the future needs of residents and visitors.  

Those needs shall be met in a manner that provides for the social and economic well-being of residents 

and the preservation and enhancement of the region’s environmental resources and traditional towns and 

villages (Maui County Council, 2002). 

3.7.3 Existing Conditions 

Land Use  

The ‘Īao Stream Flood Control Project is located within the Nā Wai ‘Ehā Watershed on the north side of 

the island of Maui.  The Wailuku River drainage basin is a 10 square mile area that begins at the 

boundary between the Lahaina and Wailuku Judicial districts and extends along the crests of the 

Kahoolewa and Kapilau Ridges to the Pacific Ocean.  Land use activities surrounding the project area 

include residential, commercial, and public lands designated as either Urban or Agricultural, according to 

the State LUC district classifications.  Residences are located immediately on the right bank of the stream 

where the raised berm is proposed to be constructed on the left bank of the stream.  The closest residences 

to the proposed overflow channel system section are located approximately 250 ft to the southeast on the 

right bank of the stream.  The floodplain on the left bank including the area where the overflow channel 

would be constructed was cleared of illegal tenants and encroachments by the County of Maui in 2013.  

The floodplain is currently covered with vegetation with no existing structures.  None of the surrounding 

parcels are designated as Conservation land use districts (Maui County, 2014b).   

Zoning 

Under the Proposed Action, construction activities would involve eight parcels of land.  In addition, 13 

parcels of land totaling approximately 153 acres would be included within the designated floodplain.  All 

land, easements, rights-of-way, relocation, and disposal areas (LERRD) required for the Proposed Action 
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is included in the Real Estate Plan (included as Appendix E of the EDR).  The parcels within and 

surrounding the project area are designated as Urban or Agricultural, according to the State LUC district 

classifications (Figure 3-7).  The project area does not include any Agricultural Lands of Importance to 

the State of Hawai‘i (ALISH).  The land parcel zoning information of the parcels located within the 

proposed construction area and designated floodplain are summarized in Table 3-6. 

Coastal Zone Consistency 

The entire island of Maui falls within the coastal zone, and is therefore under the jurisdiction of the CZM 

Program, which was established in compliance with the CZMA.  The program is administered by the 

State of Hawai‘i Office of Planning and is intended to provide for the effective management, beneficial 

use, protection, and development of the coastal zone (HRS 205A).   

Tsunami Hazard Zones 

The project area is located outside of the tsunami evacuation zone as determined by Maui County 

Department of Planning (Maui County, 2014b). 

3.7.4 Approach to Analysis 

Significance of potential land use impacts is based on the level of land use sensitivity in areas affected by 

a proposed action. In general, land use impacts would be significant if they would: 1) be inconsistent or 

noncompliant with applicable land use plans or policies; 2) preclude the viability of existing land use; 3) 

preclude continued use or occupation of an area; or 4) be incompatible with adjacent or vicinity land use 

to the extent that public health or safety is threatened. 

3.7.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed.  The project 

area would remain unchanged from current conditions and there would be no changes to current land use 

within or surrounding the project area.  There could be significant impacts to the residential and 

commercial areas located along the stream bank due to the inadequate flood control measures that 

currently exist.    
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Table 3-6:  Land Parcel Information 

Tax Map Key 
(TMK) Number 

Feature 
Parcel Area 

(acres) 
State Land 
Use District 

Maui County 
Zoning 

Designation 
Fee Owner Lessee 

(2) 3-4-032:001 
Overflow Channel/ 
Maintenance Road/ 

Staging Area 
100.0 acres 

Urban and 
Agricultural 

County’s R-2 
Residential 

District; County’s 
Agricultural 

District; County’s 
PD Project 

District 

RCFC Piihana LLC - 

(2) 3-4-031:001 
Raised Berm/ 

Floodplain Outflow/ 
Maintenance Road 

46.97 acres Agricultural 
County’s 

Agricultural 
District 

Lindsey, Noenoe 
Marks; Haller, 

Michele Lee; Haller, 
Stephen Daniel 

- 

(2) 3-4-030:888 

Concrete Diversion Weir/   
Floodplain Outflow/   

Slope Revetment/          
Bank Stabilization 

unknown Agricultural - Maui County - 

(2) 3-4-030:020 Staging Area 2.91 acres Agricultural 
County’s R-2 
Residential 

District 
KLD Holdings LLC - 
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Tax Map Key 
(TMK) Number 

Feature 
Parcel Area 

(acres) 
State Land 
Use District 

Maui County 
Zoning 

Designation 
Fee Owner Lessee 

(2) 3-4-030:002 Floodplain Outflow/ 
Maintenance Road 

6.36 acres Agricultural - 

Haller, Michele Lee; 
Sera, Sadao; Kishaba, 

Mildred; Lindsey, 
Noenoe Mark; Haller, 

Stephen Daniel; 
Kishaba, Richard R.; 

Kaailau, Kanae; 
Victor, Joseph Aiona; 
Sera, Agnes Mitsuko 

- 

(2) 3-4-020:044 Bank Stabilization 0.31 acres Urban 
County’s M-1 

Light Industrial 
Laborers International - 

(2) 3-4-020:045 Bank Stabilization 0.30 acres Urban 
County’s M-1 

Light Industrial 
Parker Plaza - 

(2) 3-4-020:046 Bank Stabilization 0.25 acres Urban 
County’s M-1 

Light Industrial 
Cerizo - 

(2) 3-4-032:048 Designated Floodplain 0.26 acres Urban 
County’s 

Agricultural 
District 

Mukai, Tamio Trust; 
Suzuki, Clayton S.; 

Kaailau, Kanae; Gibo, 
Claire Trust; Mukai, 
Ruth Chiyoko Trust 

- 
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Tax Map Key 
(TMK) Number 

Feature 
Parcel Area 

(acres) 
State Land 
Use District 

Maui County 
Zoning 

Designation 
Fee Owner Lessee 

(2) 3-4-032:003 Designated Floodplain 1 acre Urban 
County’s 

Agricultural 
District 

Cockett, Winifred L 
2006 Trust; Cockett, 

Gordon W 2006 
Trust; Tom Sun, 
Mary; Cockett, 

Gordon; Tom Sun, 
Francis M 

- 

(2) 3-4-032:005 Designated Floodplain 0.09 acres Urban 
County’s 

Agricultural 
District 

Wailuku Agribusiness 
Co., Inc. 

- 

(2) 3-4-032:047 Designated Floodplain 0.90 acres Urban 
County’s 

Agricultural 
District 

Gibo, Claire C. Trust; 
Mukai, Ruth Chyoko 

Revoc LVG TR; 
Kaailau, Kanae; 

Mukai, Tamio Revoc 
Living Trust; Suzuki, 

Clayton S. 

- 

(2) 3-4-031:016 Designated Floodplain 0.375 acres Agricultural 
County’s 

Agricultural 
District 

Correia, Antonia G.; 
Joao, Marjorie Ann; 

Correia, Joseph 
Sylvester Jr.; Correia, 

Raynold; Correia, 
Abel M. 
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Tax Map Key 
(TMK) Number 

Feature 
Parcel Area 

(acres) 
State Land 
Use District 

Maui County 
Zoning 

Designation 
Fee Owner Lessee 

(2) 3-4-031:017 Designated Floodplain 1.14 acres Agricultural 
County’s 

Agricultural 
District 

Joao-Silva, Marjorie 
Ann; Correia, Joseph 
Sylvester Jr.; Correia, 

Raynold; Correia, 
Antonia; Correia, 

Abel M 

 

(2) 3-4-031:019 Designated Floodplain 0.54 acres Agricultural - County of Maui  

(2) 3-4-031:008 Designated Floodplain 0.65 acres Agricultural 
County’s Interim 

District 

Cockett, Gordon W. 
Trust; Cockett, 

Winifred L. Trust 
 

(2) 3-4-031:015 Designated Floodplain 0.67 acres Agricultural 
County’s 

Agricultural 
District 

Masters, David R.  

(2) 3-4-031:023 Designated Floodplain 0.43 acres Agricultural - County of Maui  

 Source:  Maui County, 2014b 
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Proposed Action 

The Proposed Action would involve eight parcels of land (Figure 3-8).  The first parcel (TMK [2] 

3-4-032:001) is privately owned and contains a mix of agricultural and undeveloped land uses.  The 

overflow channel would be located on approximately 116,060 square feet of area within this parcel.  The 

portion in which the overflow channel would be located contains undeveloped land that is currently not in 

use.  Therefore, no curtailment of beneficial use would take place due to construction activities.  In 

addition, neither of the parcels located within the proposed construction area for the overflow channel are 

considered special access areas such as a beach, park, or scenic vista.   

Additionally, the maintenance road and the temporary staging area would be located within the first 

parcel as part of the Proposed Action.  The maintenance road within this parcel would connect Pi‘ihana 

Street to the overflow channel and would continue along the west bank following the stream eventually 

reaching the floodplain outflow downstream.  The temporary staging area would be located adjacent to 

the overflow channel in the undeveloped area and would be present throughout the construction period 

(approximately 21 months).  Due to the private ownership of the parcel, a perpetual channel improvement 

easement, a perpetual road easement, and a temporary work area easement would be acquired by the 

county as part of the Proposed Action.     

The second parcel (TMK [2] 3-4-031:001) is privately owned and contains mostly unused cropland 

adjacent to the stream.  The site maintenance road, raised berm, and a portion of the floodplain outflow 

would be constructed in the parcel.  Due to the private ownership of the parcel, a perpetual road easement, 

flood protection levee easement, and channel improvement easement would need to be acquired by the 

county as part of the Proposed Action.  

The third parcel (TMK [2] 3-4-030:888) is owned by the county and contains the entirety of the 

channelized portion of the Wailuku River flood control system.  The concrete diversion weir as well as 

bank stabilization features, slope revetment modification, and a portion of the floodplain outflow wouldbe 

located within this parcel.  Currently there is no public access to the channelized portion of the Wailuku 

River flood control system.  Public access is restricted due to safety concerns arising from the periodic 

flooding of the stream channel.   

The fourth parcel (TMK [2] 3-4-030:020) is privately owned where the second staging area on the right 

bank of the overflow channel section would be located.  Due to the private ownership of the parcel, a 

temporary work area easement would need to be acquired by the county as part of the Proposed Action. 
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The fifth parcel (TMK [2] 3-4-030:002) is privately owned and contains currently fallow cropland.  The 

floodplain outflow and maintenance road would be located on this parcel.  Due to the private ownership 

of the parcel, a perpetual channel improvement easement and road easement would need to be acquired 

by the county as part of the Proposed Action. 

The sixth, seventh and eighth parcels (TMK [2] 3-4-020:044, TMK [2] 3-4-020:045, and TMK [2] 

3-4-020:046) are privately owned and located within the Millyard Industrial Park.  The three parcels are 

improved with buildings but they are on the level upland above the stream.  The proposed bank 

stabilization work would occur on the stream bank on land that has no utility to the ownerships.  Due to 

the private ownership of the parcels, perpetual bank protection easements would need to be acquired by 

the county as part of the Proposed Action.   

In addition to the proposed construction area, there are 13 privately owned parcels located within the 

designated floodplain.  The parcels located within the designated floodplain contain a mix of undeveloped 

and agricultural land uses.  Agricultural land located within the designated floodplain would be inundated 

during SPF events.  However, all 13 parcels located within the designated floodplain have an existing 

flowage easement in place that was acquired by the county as part of the original flood control project.  

Further, lands that are currently used for agricultural purposes would not be taken out of cultivation.  As a 

result, agricultural and undeveloped land use within the floodplain would not be significantly affected by 

construction of the overflow channel.   

All permits and easements necessary for the Proposed Action would be acquired in accordance with 

federal, state, and local laws and regulations prior to construction activities.  Therefore, all improvements 

related to the Proposed Action would be consistent with current land use and would not result in the 

long-term curtailment of beneficial land use in any of the parcels involved.  Short-term impacts to land 

use due to construction activities under the Proposed Action are considered less than significant.   In the 

long-term, the Proposed Action would have a beneficial impact on land use as it would help to reduce 

flood risk for properties currently affected by floodwaters from Wailuku River.  

The Proposed Action is consistent with the goals, objectives, and policies of the Maui Island Plan (Maui 

County General Plan 2030) since it would not result in significant impacts to or changes in the current 

characteristics or identity of the affected area, including population distribution, heritage resources, 

economic and housing development, and infrastructure and public facilities.  The Proposed Action would 

reduce the risk of flooding in the community of Wailuku and provide protection of life and property, 

which would benefit the economy and quality of life on the island, which is consistent with the objectives 

of the Maui Island Plan.  Additionally, the Proposed Action would not result in expansion of the current 



(2) 3-4-032-001

(2) 3-4-031:001

(2) 3-4-020-044
(2) 3-4-020-045

(2) 3-4-020-046

(2) 3-4-030-888

(2) 3-4-030-002

(2) 3-4-032:002
(2) 3-4-032:048

(2) 3-4-032:003

(2) 3-4-032:005

(2) 3-4-032:047

(2) 3-4-031:016

(2) 3-4-031:017
(2) 3-4-031:019
(2) 3-4-031:008
(2) 3-4-031:015
(2) 3-4-031:023

(2) 3-4-030:020

EHA

PIIHANA

MAIN

KA
HE

KIL
I

IAO

ONAHA

MILL

MOMI

KOPI

LIH
OLIH

O

WAENA

KA
PI

WAIAKA

EA

WILI P
A

KOENE

KOULA

PUA

AINAHOU

LELE
IHOKU

A INAOLA

WAIPAA

WILI

HALEWILI

IMI KALA

ONO

ALAKO

NAKULUAI

HALA

NAKILA

MAKAKOA

KALAMA

KAMAILE

WAIOLANI

MAK
AM

UA

KOPIKOLAUALA

NEKI

KONI

KAWAIPUNA

KAIULANI

MOKUHALA

LAWAI

KAPANUI

PUAALA

NIKA

HAIKI

MALIO

KAWAIKINI LAMALII

LAUAE

KAWAIIKI
WAIPAA

SCALE: 1" = 500 FEET

500 0 500250

FEET

TMK MAP
WAILUKU, MAUI, HAWAI'I

ENVIRONMENTAL ASSESSMENT FOR THE PROPOSED ‘IAO STREAM FLOOD CONTROL PROJECT

Ò

Legend
Tax Map Key
Inline Weir
O&M Road
Bank Stabilization
Partially Grouted Riprap
Grading
Raised Berm
Removed Revetment
Retaining Wall
Overflow Channel
Staging Area

References:
State of Hawai‘i Office of Planning, 2012



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

3-68 

This page is intentionally left blank. 



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

3-69 

urban areas in Wailuku, development of housing on vacant or underutilized agricultural lands, or curtail 

the use of rural/agricultural lands identified within the proposed project area.  According to the Directed 

Growth Plan, the backbone of the Maui Island Plan, the Proposed Action lies within the Urban Growth 

Boundary and is also located within the ‘Īao Cultural Corridor Park Protected Area which extends from 

the makai portions of Wailuku River and runs approximately ¾ miles upstream from Waiehu Beach Road 

flanking the stream.  The area is intended to protect the remains of the Pihana Kalani Heiau and other 

important cultural resources, and is envisioned to incorporate trail systems, restroom facility and 

pedestrian linkages to provide lateral and mauka-makai access to the surrounding neighborhoods and 

business districts.  As discussed in Section 3.6, the Proposed Action would not have any significant 

impacts to cultural resources in the area and does not include construction of any major structures that 

would impede the open-space corridor envisioned for the ‘Īao Cultural Corridor Park Protected Area.      

The Wailuku-Kahului Community Plan includes a general description of the Wailuku-Kahului region and 

identifies the major problems and opportunities specific to the region.  The plan identifies “the balancing 

of urban development and agricultural/open space uses” as a “major challenge for long-range planning of 

the region.”  The Proposed Action is within areas designated as Agriculture (“AC”) according to the 

community plan.  The Proposed Action would be consistent with the current land use in the area and 

would not have significant impacts on the balance between urban development and agricultural/open 

space uses.  In addition, the Proposed Action would not be in conflict with the goals, objectives, policies, 

and implementing actions identified in the plan since it would not result in significant changes to the 

existing social, economic, or environmental conditions within the area and would provide beneficial 

impacts to the community of Wailuku by providing reduced flood risks.       

Once developed, the Proposed Action would be considered compatible, consistent and not in conflict with 

any of the objectives and policies of the CZM program (see Section 4.1.3).  Development of the proposed 

overflow channel system would not impact coastal recreation opportunities; impede economic uses; 

increase coastal hazards; or conflict with development within the coastal zone.  Nevertheless, the CZMA 

requires a formal consistency determination to evaluate Federal activities and development projects to 

ensure consistency with the Hawai‘i CZM Program’s objectives and policies to the maximum extent 

practicable.  Federal agencies cannot act without regard for, or in conflict with, State policies and related 

resource management programs that have been officially incorporated into State CZM programs (15 CFR 

930).  A federal consistency determination was prepared in accordance with the requirements of 

applicable subparts of 15 CFR Part 930 and filed with the Hawaii State Office of Planning CZM Program 

on April 28, 2015.  A response letter dated May 5, 2015 from the Office of Planning requesting additional 

details was received; USACE resubmitted the application package for the consistency determination with 
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the requested information on April 10, 2017.   The public notice for the CZM review was published in the 

OEQC bulletin, The Environmental Notice, on May 8, 2017 for public review and comment.  Comments 

received were addressed and incorporated into this Final EA.  A concurrence letter from the State of 

Hawaii Office of Planning was received on June 2, 2017 stating that the office concurs with USACE’s 

determination that the Proposed Action is consistent to the maximum extent practicable with the 

enforceable policies of the Hawaii CZM Program based on the conditions that the proposed activities will 

be implemented as represented in the CZM federal consistency determination and the EA.  

Correspondences for the federal consistency determination as well as the comments received during the 

public review period are included in Appendix F.     

3.8 VISUAL AESTHETICS 

3.8.1 Definition of Resource 

Visual resources are defined as the natural and manufactured features that comprise the aesthetic qualities 

of an area.  These features form the overall impressions that an observer receives of an area or its 

landscape character.  Landforms, water surfaces, vegetation, and manufactured features are considered 

characteristic of an area if they are inherent to the structure and function of a landscape. 

3.8.2 Regulatory Setting 

According to the 2002 Wailuku-Kahului Community Plan, the visual appearance of the district is a major 

concern due to its role as the civic center and gateway to the island of Maui.  Directives to improve visual 

aesthetics in the district include more aggressive litter control and enforcement; better maintenance of 

public park facilities, particularly those along the shoreline; enhancement of the streetscape along major 

public roads with tree planting; and in general, greater emphasis on the maintenance and upkeep of public 

areas (Maui County Council, 2002).   

3.8.3 Existing Conditions 

The project area is located within the Wailuku-Kahului district.  The Wailuku-Kahului district is 

considered the industrial and financial center of Maui County with an urban core contained within an 

agricultural and open space landscape.  According to the 2002 Wailuku-Kahului Community Plan, lands 

in the agricultural and conservation districts comprised over 90% of the total undeveloped lands in the 

district, and a substantial amount of the lands within the district were still used for agricultural 

production. Agricultural lands were believed to provide a buffer for urban development and to enhance 

the visual character of the region.  The Community Plan noted that the balancing of urban development 
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with agricultural/open space uses was a major challenge for the long-range planning of the district (Maui 

County Council, 2002). 

The project area is located along the Wailuku River approximately 1.4 miles from the shoreline within the 

channelized lower reaches of Wailuku River constructed during the 1981 ‘Īao Stream Flood Control 

Project.  Due to the upstream diversion of water from the stream for agricultural uses in the past, in 

addition to the intermittent nature of the stream itself, the length of the stream located within the project 

area had historically been absent of water approximately 90% of the year.  However, following 

implementation of the IIFS for Wailuku River mandated following the recent settlement of the Na Wai 

‘Eha Contested Case, continuous flow through the section of the stream within the project area has been 

restored. Riparian or terrestrial vegetation in and around the project area can be characterized as coastal 

dry forest.  Vegetation surrounding the project area consists largely of non-native, weedy species that 

have established themselves in the highly disturbed banks and sand/mud bars that form in the concrete 

channel.   

A mix of residential housing and commercial units surrounds the project area to the east and south.  

Agricultural and undeveloped lands surround the project area to the west and north.  Residential 

properties along the east bank of Wailuku River makai of Imi Kala Street are separated from the stream 

by Eha Street.  Commercial properties located along the east bank of Wailuku River mauka of Imi Kala 

Street are adjacent to the bank of the stream.  Agricultural and undeveloped parcels located along the west 

bank of Wailuku River are adjacent to the bank of the stream.  The project area is visible from 

surrounding parcels and roadways. 

3.8.4 Approach to Analysis 

Determination of the significance of impacts to visual resources is based on the level of visual sensitivity 

in the area. Visual sensitivity is defined as the degree of public interest in a visual resource and concern 

over adverse changes in the quality of that resource. In general, an impact to a visual resource is 

significant if implementation of the proposed action would result in substantial alterations to an existing 

sensitive visual setting. 

3.8.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system and bank stabilization features would not 

be constructed.  Changes to the visual aesthetics of the project area would not occur as a result of 
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construction of the proposed flood control features; however, there would be potential for levee failure 

and subsequent visual aesthetic changes under this alternative.   

Proposed Action 

Under the Proposed Action, short-term, less than significant impacts to visual and aesthetic resources 

within the project area during construction activities are expected to occur.  These impacts would be due 

to the presence of construction equipment within and around the project area.  The Wailuku-Kahului 

district is considered the industrial and financial center of Maui County with an urban core contained 

within an agricultural and open space landscape.  The project area itself is surrounded by a mix of 

residential housing and commercial land uses on the east bank of the channelized stream.  Agricultural 

and undeveloped land uses are located on the west bank of the channelized stream.   

The presence of construction equipment would be limited to the proposed construction area and staging 

areas located adjacent to the commercial and residential parcels on the east bank and undeveloped land on 

the west bank of the channelized stream.  Construction activities associated with the Proposed Action 

would not cause a significant disturbance to the surrounding visual environment and would be temporary.  

Additionally, construction equipment would not be placed in a special use area such as a park, beach, or 

scenic vista.  As a result, short-term impacts to visual and aesthetic resources within the project area are 

considered to be less than significant. 

The Proposed Action is expected to have less than significant long-term impacts to visual and aesthetic 

resources.  Once construction is completed, the presence of the overflow channel and other proposed 

features along Wailuku River would represent a small permanent visual change in the area.  With the 

exception of a 6-ft tall (maximum height) earthen berm along the west bank of Wailuku River, the 

overflow channel and other proposed features under the Proposed Action would be completed at grade.  

As a result, the proposed features would blend in to the existing environment as a low-lying public water 

management feature and would not contrast with the mix of residential, urban, and agricultural aesthetic 

of the project area.  In addition, the Proposed Action would be compatible with the Wailuku-Kahului 

Community Plan which calls for the balancing of urban development with agricultural/open space uses.   

Construction activities would take place on parcels of land currently developed as a channelized stream or 

on undeveloped lands.  The undeveloped and agricultural parcels to be located within the designated 

floodplain would maintain their current agricultural/open space aesthetic.  Therefore, the balance of urban 

development and agricultural/open space uses would be maintained within the surrounding project area.  

In addition, the overflow channel and other proposed features would be constructed largely of rock and 

concrete and would not be a new source of light or glare for nearby properties.  As a result, long-term 
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impacts to visual and aesthetic resources due to the operation of the Proposed Action are considered less 

than significant.   

3.9 RECREATIONAL / RESOURCE USE 

3.9.1 Definition of Resource 

Recreation is comprised of terrestrial- and water-based activities associated with the local population or 

visitors to the island.  Recreation may consist of aquatic activities such as swimming, windsurfing, 

surfing, fishing, jet skiing, kayaking, snorkeling, scuba diving, and water skiing.  Terrestrial recreational 

activities may consist of shopping, indoor shooting ranges, restaurants, hiking trails, biking, jogging, and 

golfing.  Resource use includes any commitment of natural resources such as aggregate for concrete and 

petroleum products to fuel construction equipment needed to construct the Proposed Action, as well as to 

operate and maintain it. 

3.9.2 Regulatory Setting 

The Maui County Department of Parks and Recreation operates and maintains the County's numerous 

parks, recreation areas and recreational service programs for the residents of Maui County.  The 

Department also coordinates with other County departments on enforcement of rules and regulations for 

parks and recreation facilities and their use, and countywide beautification.  The parks located within the 

project area are managed by the Recreation and Support Division, Central District (Maui County, 2014c). 

3.9.3 Existing Conditions 

Proposed Project Site 

Under the Proposed Action, construction activities would take place on land currently developed as a 

flood control system and undeveloped land currently not in use.  Public access to the flood control system 

is already not allowed due to pre-existing safety concerns.  As a result, it is unlikely that recreational use 

currently takes place at the proposed construction area. 

In addition, 13 parcels of land would be included within the designated floodplain.  The 13 parcels of land 

to be included in the designated flood plain contain a mix of undeveloped and agricultural land uses.  

These land uses would be maintained under the Proposed Action.   

Surrounding Area 

The 2002 Wailuku-Kahului Community Plan details the goals and objectives concerning recreational and 

community facilities within the region.  According to the Community Plan, the growth of Maui’s 
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population over time has increased the demands on existing recreational and community facilities in the 

region.  The Community Plan calls for the development and maintenance of an efficient and responsive 

system of public services which promotes a safe, healthy and enjoyable lifestyle, accommodates the needs 

of the young, elderly, disabled, and disadvantaged persons, and offers opportunities for self-improvement 

and community well-being (Maui County Council, 2002). 

There are multiple Department of Parks and Recreation facilities located in the Central District.  

Papohaku Park is located on Waena Street, approximately 0.7 miles east of the project area.  Papohaku 

Park provides a softball field, a basketball court, parking, and restrooms.  Honolii Park is located 

approximately 0.9 miles southwest of the project area.  Honolii Park provides parking and a picnic area 

with tables and benches. 

Keopuolani Park is located on Kanaloa Avenue, approximately 1.6 miles southeast of the project area.  

Keopuolani Park is the largest park in the Maui County parks system.  The park is adjacent to the Maui 

Arts and Cultural Center and the War Memorial Complex.  Keopuolani Park provides a track and field 

venue, amphitheater, gymnasium, aquatics arena, three baseball fields, two soccer fields, a skate park, 

locker room facilities, picnic areas, parking, and public restrooms (Maui County, 2014d). 

The annual Maui County Fair is located at the War Memorial Complex situated on Kanaloa Avenue 

adjacent to Keopuolani Park.  The fair features multi-cultural food, entertainment, horticulture, bonsai, 

livestock, homemaking, photo and art exhibits, and competitions.  The Maui County Fair was started in 

1916 and has a mission of giving back to the community while upholding the traditions of Maui.  The 

2017 Maui County Fair will be held from 5 October to 8 October (Maui Fair, 2017). 

The Maui Ocean Center is located on Maalaea Road, approximately 7.6 miles south of the project area.  

Maui Ocean Center was opened in March 1998 and averages over 400,000 visitors annually.  The center 

provides interactive displays, outdoor touch pools, and an acrylic tunnel through a 750,000 gallon exhibit 

containing 2,000 fishes.  The center is open 365 days a year from 9:00 am to 5:00 pm (Maui Ocean 

Center, 2013). 

The Streamside Trail at the ‘Īao Valley State Park is located 3.8 miles west of the project area.  The trail 

crosses the upper reaches of Wailuku River and winds through a tropical forest, small waterfalls, and 

natural pools (Trails.com, 2014a). 

The mouth of Wailuku River empties into Kahului Bay, approximately 1.4 miles east of the project area.  

Kanaha Beach Park is located within Kahului Bay, approximately 4.7 miles east of the project area.  The 

park is a popular area for picnics due to its large grassy area and long strip of white sand beach.  The 
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steady trade winds that frequent the area make the park a popular windsurfing beach (Trails.com, 2014b).  

In addition to windsurfing, Kanaha Beach and Kahului Bay provide a large number of recreational 

activities including kiteboarding, surfing, fishing, diving, swimming, paddling, kayaking, and camping.  

3.9.4 Approach to Analysis 

The significance of potential impacts on recreational activities and resource due to the Proposed Action 

will be assessed.  The significance of potential impacts will be determined by considering the direct 

effects of the proposed action on the beneficial use of recreational activities and natural resources.  

Substantial secondary impacts such as population changes or effects on public facilities will also be 

considered. 

3.9.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed.  There would be 

no use of additional recreational areas or resources.  Therefore, there would be no impact to recreational 

or resource use within the project area. 

Proposed Action 

Under the Proposed Action, no impacts to short-term recreational use in the project area are expected.  

Construction activities would be restricted to the proposed construction area and staging areas located 

adjacent to the commercial and residential parcels on the right bank and undeveloped land on the left 

bank of the channelized stream.  Public access to the existing flood control system is already not allowed 

due to pre-existing safety concerns.  Construction activities located on the west bank of Wailuku River 

would take place on undeveloped land currently not in use.  As a result, no recreational activities are 

believed to take place within the proposed construction area.   

The terrestrial- or water-based recreational activities located closest to the project area are Papohaku Park, 

the ‘Īao Valley State Park Streamside Trail, and Kanaha Beach Park.  None of these recreational activities 

are located adjacent to the project area and no impacts to recreational use of these sites are expected as a 

result of construction activities.  As a result, short-term recreational use in the project area is not 

considered to be impacted by construction activities. 

The Proposed Action is not expected to have any direct long-term impacts on recreational uses within the 

project area since lands located within the proposed construction area are not utilized for recreational use.  

Proposed construction activities would take place on parcels of land currently developed as a flood 
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control system and undeveloped land that are not currently in use.  Undeveloped and agricultural parcels 

to be located within the designated floodplain would maintain their current agricultural / open space 

aesthetic.  No beneficial use of recreational areas would be curtailed.  As a result, the Proposed Action is 

not considered to have direct long-term impacts on recreational use within the project area. 

Less than significant impacts to short-term resource use in the project area are expected due to 

construction activities.  The Proposed Action would require the commitment of natural resources such as 

aggregate for concrete, rock for riprap, and petroleum products to fuel construction equipment.  However, 

the amount of resources needed to complete the proposed overflow channel system would not represent a 

significant commitment of resources in the project area.  Therefore, short-term impacts on resource use in 

the project area due to construction activities would be considered less than significant. 

Less than significant long-term impacts to resource use in the project area are also expected.  The 

overflow channel would need to be cleared regularly of debris.  Additional maintenance activities would 

be limited to minor repair of the overflow channel and other features due to regular wear or acute flooding 

events.  However, these maintenance activities would not represent a significant impact on resource use in 

the project area.  As a result, long-term impacts to resource use would be considered less than significant. 

3.10 SOCIOECONOMICS 

3.10.1 Definition of Resource 

Socioeconomics are defined as the basic attributes and resources associated with the human environment, 

particularly population and economic activity.  Human population is affected by regional birth and death 

rates as well as net in- or outmigration.  Economic activity typically comprises employment, personal 

income, and industrial growth.  Impacts on these fundamental socioeconomic indicators can also 

influence other components such as housing availability and public services provision. 

Socioeconomic data in this section are presented at the County, State, and national levels to analyze 

baseline socioeconomic conditions in the context of regional, State, and national trends. Data have been 

collected from previously published documents issued by Federal, State, and local agencies and from 

State and national databases (e.g., U.S. Bureau of Economic Analysis [BEA] Regional Economic 

Information System). 

3.10.2 Regulatory Setting 

In 1994, EO 12898, Federal Actions to Address Environmental Justice in Minority and Low-Income 

Populations, was issued to focus attention of Federal agencies on human health and environmental 
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conditions in minority and low income communities and to ensure that disproportionately high and 

adverse human health or environmental effects on these communities are identified and addressed. 

Because children may suffer disproportionately from environmental health risks and safety risks, EO 

13045, Protection of Children from Environmental Health and Safety Risks, was introduced in 1997 to 

prioritize the identification and assessment of environmental health risks and safety risks that may affect 

children and to ensure that Federal agencies’ policies, programs, activities, and standards address 

environmental health risks and safety risks to children. 

3.10.3 Existing Conditions 

Social Factors and Community Identity 

According to the 2010 census, the total population of Wailuku census designated place (CDP) is 

estimated at 15,313, which comprises 9.9% of the total population of Maui County, estimated at 154,834 

(U.S. Census Bureau, 2014).  The median age of Wailuku CDP is 40.8 years old with 23.5% of the total 

population being under 18 years old and 14.4% over 65 years old.         

Socioeconomics 

The median household annual income for Wailuku CDP was $69,281 for the years 2008 to 2012, slightly 

higher than the mean household income for the State of Hawai‘i, which was at $67,492 for the same time 

period (U.S. Census Bureau, 2014).  Wailuku is the county seat and commercial center of Maui County, 

where numerous family businesses, many of which have been in operation for generations, are located.  

Many of the historical and cultural attractions in the town, including Ka‘ahumanu Church, the Bailey 

House, Pihana Kalani Heiau, and the ‘Īao Theater, built in 1927, make Wailuku one of the main tourist 

destinations on the island.  Because of its natural beauty and historical significance, ‘Īao Valley is also a 

popular tourist attraction.  The project area, located upstream of Wailuku town, is characterized by 

concentrated residential houses.    

Environmental Justice 

To comply with EO 12898, ethnicity and poverty status in the vicinity of the project area were examined 

and compared to regional, State, and national data to determine if any minority or low-income 

communities could potentially be disproportionately affected by implementation of the Proposed Action. 

For the years 2008-2012, the percentage of population in Wailuku CDP below the poverty level was 

10.1%, which is lower than the Maui County (10.3%), State of Hawai‘i (10.8%), and national (14.9%) 

percentages (U.S. Census Bureau, 2014). 
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The percentage of minority residents in Wailuku CDP (79% in year 2010) is comparable to the percentage 

of minority residents for Maui County (64.1% in year 2012) and State of Hawai‘i (73.9% in year 2012) 

but significantly greater than the nation (22.1% in year 2012) (U.S. Census Bureau, 2014). 

Protection of Children 

To comply with EO 13045, the number of children under age 18 in the vicinity of the project area was 

examined and compared to County, State, and national levels.  Additionally, locations where populations 

of children may be concentrated (e.g., child care centers, schools, and parks) were determined to address 

potentially disproportionate health and safety risks to children that may result from implementation of the 

Proposed Action. 

There are approximately 3,599 children under the age of 18 in Wailuku CDP, comprising 23.5% of the 

overall population.  This is comparable to 23.1% for Maui County, 22.3% for the State of Hawai‘i, and 

24% for the nation (U.S. Census Bureau, 2014). 

The State of Hawai‘i Department of Education (DOE) has a total of eight school districts and 320 public 

schools statewide.  Children living in the vicinity of project area attend schools in the Baldwin-Kekaulike-

Maui Complex, including Wailuku Elementary School, ‘Īao Intermediate School, and Baldwin High 

School (DOE, 2014).  Wailuku Hongwanji Mission, a day care center, and the War Memorial Stadium 

complex, the largest sports and recreational facility in the Maui Parks system, are also located in the 

vicinity of the project area. 

3.10.4 Approach to Analysis 

Significance of population and expenditure impacts are assessed in terms of their direct effects on the 

local economy and related effects on other socioeconomic resources (e.g., housing).  The magnitude of 

potential impacts varies depending on the location of a proposed action; for example, an action that 

creates 20 employment positions may be unnoticed in an urban area, but may have significant impacts in 

a more rural region.  If potential socioeconomic impacts would result in substantial shifts in population 

trends, or adversely affect regional spending and earning patterns, they would be significant. 

3.10.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed.   There would 

be no change to the existing conditions at the project site.  There would be no significant impacts to the 

regional population structure or social characteristics; however, extensive damage to residential and 
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commercial properties is expected under the No Action Alternative.  According to the economic analysis 

prepared for the project (included as Appendix F of the EDR), the total expected annual damage (EAD) 

under the No Action Alternative is $1,952,400.  This estimate is based on the structure inventory 

composed of all residential, commercial, and public buildings within the 0.2% exceedance probability 

floodplain of Wailuku River.   

Proposed Action 

The Proposed Action is expected to have a short-term beneficial impact to the local economy by creating 

temporary employment opportunities and materials spending during the construction phase of the project.  

O&M required for the structures built under the Proposed Action is also expected to create additional 

employment opportunities, contributing to the local economy.   

The demographics of the project area do not comprise disproportionately high concentrations of minority 

or low-income populations.  Construction activities are expected to be contained within the project area 

and would not disproportionately affect any specific racial, ethnic, or socioeconomic group living within 

the vicinity of the project area.  In addition, because of their temporary nature, construction activities 

associated with the Proposed Action are not expected to result in any significant impacts to the local 

housing or demographics in the long-term.      

Construction activities are not expected to increase the hazard or risk to children in the project area since 

the construction area would be fenced and inaccessible to the public.  In addition, none of the off-site 

areas where significant concentration of children may gather would be impacted by project activities.   

Once completed, the Proposed Action is expected to result in beneficial socioeconomic impacts.  

Residences currently affected by increased flood hazards due to the potential of failure of the existing 

flood control structures would benefit from the Proposed Action due to reduction in flood risk.  The 

Proposed Action is expected to reduce the total EAD to $600, resulting in an expected annual benefits 

(EAB) of $1,951,800.  In addition, the implementation of the Proposed Action could have the indirect 

effect of potentially increasing property values in and around the project area as a result of the reduced 

flood risk.  

No short- or long-term impacts under EO 12898 or EO 13045 are anticipated under the Proposed Action. 
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3.11 PUBLIC INFRASTRUCTURE AND UTILITIES 

3.11.1 Definition of Resource 

Public infrastructure and utilities comprise functional services provided to a facility by public agencies or 

by a facility to the community. Such services may include police and fire protection, water and solid 

waste service, sanitary sewer and wastewater treatment, and recreational facilities. Utilities include 

infrastructure services that support facility operations, including electricity, natural gas, or 

telecommunications. On-site utility production, such as power generation or wastewater treatment, occurs 

at some facilities. 

3.11.2 Regulatory Setting 

The State of Hawai‘i Public Utilities Commission (PUC) regulates all franchised or certificated public 

service companies operating in the State.  Franchised or certified public service companies operating 

under PUC regulation include: 

 electric providers;  

 telecommunication providers; 

 motor and water carriers; and 

 privately owned water and sewage treatment utilities. 

The PUC’s primary purpose is to ensure that regulated companies efficiently and safely provide their 

customers with adequate and reliable services at just and reasonable rates, while providing regulated 

companies with a fair opportunity to earn a reasonable rate of return. 

3.11.3 Existing Conditions 

Hawaiian Electric Company (HECO) and its subsidiaries, Hawai‘i Electric Light Company (HELCO) and 

Maui Electric Company (MECO), provide electricity for 95% of Hawai‘i’s residents.  MECO serves the 

island of Maui and, as a result, the project area receives its electrical service from MECO (HECO, 2013). 

Water resource and distribution systems for the project area are managed by the Maui County Department 

of Water Supply.  The Department of Water Supply provides water to approximately 35,700 services on 

Maui and Molokai. According to the 2002 Wailuku-Kahului Community Plan, the growth of Maui’s 

population has increased demands on water in the region, threatening the sustainability of the region’s 

water (Maui County Council, 2002). 
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Sewer services for Maui County are directed and overseen by the Maui County Department of 

Environmental Management Wastewater Reclamation division.  The Wastewater Reclamation division is 

composed of the Administration and Operation elements.  The Operations element is responsible for the 

management, operation, installation, maintenance, and repair of all Maui County wastewater and pumping 

facilities (Maui County, 2014e).   

The Maui Police Department (MPD) serves as the primary law enforcement agency for Maui County, 

which includes the islands of Maui, Molokai, and Lanai.  Maui County is divided into six police districts 

and the project area is located within District I Wailuku (Maui Police Department, 2012). 

The Department of Fire and Public Safety provides emergency and non-emergency services for the 

islands of Maui, Molokai, Lanai, and Kahoolawe and the surrounding waters. The Department has 14 fire 

stations throughout the County of Maui.  There are 10 fire stations on the island of Maui, three fire 

stations on the island of Molokai, and one fire station on the island of Lanai.  Wailuku Fire Station is 

located on Kinipopo Street, approximately 0.6 miles south of the project area (Maui County, 2014f). 

According to the 2002 Wailuku-Kahului Community Plan, projected future growth of the region is 

expected to pose challenges to the existing public infrastructure.  The challenges include improving and 

expanding the roadway system network; locating and delivering new sources of potable water; 

wastewater treatment and methods of effluent disposal; and public and private partnerships for the 

development and financing of public infrastructure (Maui County Council, 2002).  

Under the Proposed Action, construction activities would take place on land currently developed as a 

flood control system and undeveloped land that is currently not in use.  With the exception of the flood 

control system there are no known utilities present at the proposed construction area. 

The ‘Īao Stream Flood Control Project was originally completed in 1981.  The project was authorized 

under Section 203, Flood Control Act of 1968, as amended.  The original improvements included a debris 

basin, diversion levees, and channel improvements along the lower 2.5-mile portion of the Wailuku River 

(USACE, 2014). 

In addition, 13 parcels of land would be included within the designated floodplain.  The 13 parcels of land 

to be included in the designated flood plain contain a mix of undeveloped and agricultural land uses.  

These land uses would be maintained under the Proposed Action.  Building permits for the different 

parcels indicate that electric, water, and sewer utilities may be present within parcels located in the 

designated floodplain.  
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3.11.4 Approach to Analysis 

Significance of public services or utilities systems impacts are assessed in terms of their direct effects on 

the public service or utility providers.  The magnitude of potential impacts varies depending on the 

location of a proposed action; for example, an action that alters existing utility systems infrastructure may 

be unnoticed in an urban area but may have significant impacts in a more rural region.  If potential public 

service and utility systems impacts would result in substantial shifts in the amount of services provided, 

or substantial changes to the utility systems infrastructure, the action would be significant. 

3.11.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed.  There would be 

no change to public infrastructure and the existing demand on public services and utilities in the project 

area would remain the same.  Therefore, there would be no impact to public infrastructure and utilities, 

with the exception of flood control infrastructure.  Under implementation of the No Action Alternative, 

undermining of the existing flood control system – and its ability to protect lives and property from flood 

events – would continue. 

Proposed Action 

Under the Proposed Action, no short-term impacts on public services or utilities systems are expected 

during construction activities.  The proposed construction area includes parcels of land currently 

developed as a flood control system or undeveloped land currently not in use.  With the exception of the 

flood control system there are no known utilities present at the proposed construction area.   

Construction work would be completed in approximately 21 months and would be conducted during no or 

low flow periods.  In addition, construction of the concrete structures would take place in halves in order 

to avoid impediment of stream flow.  Therefore, during construction the existing flood control system 

would continue to operate/function as it currently does and no change to the existing functionality of the 

flood control system would occur in the short-term.  As a result, there would be no short-term impacts on 

public services or utility systems due to construction activities. 

Once completed, the operation and maintenance of the overflow channel system would not require the use 

of any public services or utilities.  The overflow channel would need to be cleared regularly of debris.  

Additional maintenance activities would be limited to minor repair of the overflow channel and other 

features due to regular wear or acute flooding events.  However, these maintenance activities would not 

represent a significant impact on public services in the project area.  Further, the Proposed Action is 
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designed to address periodic flooding that causes damage to private property and public infrastructure 

located adjacent to the channelized portion of Wailuku River.  As a result, the long-term impacts of the 

Proposed Action on public infrastructure and utilities are considered beneficial.  

3.12 TRAFFIC AND CIRCULATION 

3.12.1 Definition of Resource 

Traffic and circulation refer to the movement of vehicles throughout a road or highway network.  Primary 

roads are principal arterials, such as major interstates, designed to move traffic and not necessarily to 

provide access to all adjacent areas.  Secondary roads are arterials, such as rural routes and major surface 

streets, provide access to residential and commercial areas, hospitals, and schools.  

3.12.2 Regulatory Setting 

State of Hawai‘i Department of Transportation’s (HDOT) Highway Manual for Sustainable Landscape 

Maintenance, Chapter 4, Section 645: Work Zone Traffic Control describes the following procedures for: 

 Furnishing, installing, maintaining, and subsequently removing work zone traffic control devices 

and personnel.  Work zone traffic control shall include providing flaggers and police officers.  

 Keeping roads for public traffic open and in passable condition; providing and maintaining 

temporary access crossings for trails, businesses, parking lots, garages, residences, farms, parks, 

and other driveways; taking necessary work precautions for the protection, safety, and 

convenience of the public; should pedestrian facilities exist, taking necessary measures for the 

safe and accessible passage, with route information and Americans with Disabilities Act of 1990 

Accessible Guidelines (ADAAG) compliance, for pedestrians traveling through or near work 

zone.   

 Taking safety and precautionary measures, such as illuminating roadway obstructions during 

hours of darkness, in accordance with HRS Chapter 286; Title 19, Subtitle 5, Chapters 127, 128, 

and HAR 129; Manual on Uniform Traffic Control Devices (MUTCD). 

Regulations for necessary signs, barricades, traffic delineators, cones, lane closures, advisory signs, and 

advertisement needed for construction activity shutdowns described in HDOT Section 645 would be 

adhered to if needed, and a Traffic Control Plan (TCP) would be drafted if construction work extends into 

the public roadway.  
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3.12.3 Existing Conditions 

The portion of Wailuku River within the project area runs approximately parallel with Eha Street to the 

southeast, Kaae Road to the northwest near the mouth of the stream, and is crossed near its mouth by 

Highway Route 340 (also known as Kahekili Highway).  The auxiliary roads nearest to the project area, 

from upstream to downstream, are Imi Kala Street (which crosses Wailuku River), Halewii Street, Alako 

Street, Ea Street, Kopili Street, ‘Īao Loop, Kawaikini Place, Lawai Place, and ‘Īao Place.  All are part of a 

residential roadway network with normal residential traffic flow.   

3.12.4 Approach to Analysis 

Potential impacts to traffic and circulation patterns are assessed with respect to anticipated disruption or 

improvement of current transportation patterns and systems, deterioration or improvement of existing 

levels of service, and changes in existing levels of transportation safety.  Beneficial or adverse impacts 

may arise from physical changes to circulation (e.g., closing, rerouting, or creating roads), construction 

activity, introduction of construction-related traffic on local roads, or changes in daily or peak-hour traffic 

volumes created by installation workforce and population changes.  Adverse impacts on roadway 

capacities would be significant if roads with no history of exceeding capacity were forced to operate at or 

above their full design capacity. 

3.12.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed, and no 

short-term construction vehicular traffic would be generated.  The project area would remain unchanged, 

and there would be no impacts to traffic and circulation in the area.  

Proposed Action 

Implementation of the Proposed Action would result in less than significant, short-term impacts to traffic 

and circulation during the construction period.  These impacts would be less than significant, provided 

that HDOT construction traffic control measures, such as a TCP, would be implemented as necessary.  

All construction activity would occur in the streambed area.  Therefore, no disruption to traffic patterns 

requiring traffic management planning associated with the Proposed Action is anticipated.  Furthermore, 

negligible direct impacts to local roads resulting from additional vehicle trips to and from the project site 

by construction workers and contractors as well as by haul trucks required to dispose of excavated 

material or import material to the project site would occur during the construction phase.  The number of 
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haul trips required to dispose of the soil excavated to construct the overflow channel is estimated to be 

390 trips using a 20-cubic yard (CY) dump truck.  Although some of the excavated soil removed to create 

the overflow channel would be reused to construct the raised berm downstream, any excess material 

would be disposed of at the Maui Demolition and Construction Landfill in Mā‘alaea (approximately 6 

miles from the project site).  In addition, 10 haul trips would be required to import topsoil material for the 

raised berm.  The estimated haul trips to mobilize/demobilize equipment to and from the site are 

estimated to be 10 trips each.  Haul trips to transport material and equipment to and from the site would 

be distributed over the timeframe of the construction period and would be temporary; therefore, no 

significant direct impacts to the local roadway traffic are anticipated.               

Indirect impacts may include decreased parking availability on Eha Street, Kawaikini Place, Lawai Place, 

‘Īao Place, or other residential streets in the near proximity of the project area, due to construction worker 

and contractor parking.  If possible, the number of parked vehicles would be reduced through the 

implementation of vanpooling.  Direct and indirect short-term impacts would be less than significant.  

Upon completion, the Proposed Action is not expected to generate any additional traffic and would have 

no long-term impacts on traffic or parking.  The only long-term effects on traffic and circulation would be 

from periodic visits from maintenance vehicles commuting to and from the project site to clear debris 

from the proposed diversion channel.  Traffic and circulation inhibitors, caused by potential flooding, 

may even be decreased with the implementation of the Proposed Action, as the Proposed Action is 

designed to decrease flood hazards.  The overall long-term effect on traffic and circulation in the area 

would be considered less than significant. 

3.13 SOILD AND HAZARDOUS MATERIAL AND WASTES 

3.13.1 Definition of Resource 

Solid Materials are defined as substances that do not have strong physical properties of ignitability, 

corrosivity, reactivity, or toxicity.  Solid Wastes are defined as solid waste that does not pose a substantial 

present or potential hazard to human health or to the environment.  

Hazardous materials are defined as substances with strong physical properties of ignitability, corrosivity, 

reactivity, or toxicity, which may cause an increase in mortality, serious irreversible illness, incapacitating 

reversible illness, or pose a substantial threat to human health or to the environment.  Hazardous wastes 

are defined as any solid, liquid, contained gaseous, or semisolid waste, or any combination of wastes that 

pose a substantial present or potential hazard to human health or to the environment.  Examples of 
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hazardous wastes include toxic or hazardous substances such as polychlorinated biphenyls (PCBs), 

asbestos, pesticides, and radiation sources.  

Issues associated with hazardous materials and wastes typically center on underground storage tanks, 

aboveground storage tanks, and the storage, transport, and use of pesticides and fuel.  When such 

resources are improperly used, they can threaten the health and well-being of wildlife species, botanical 

habitats, soil systems, water resources, and people.  

3.13.2 Regulatory Setting 

Solid Waste management regulations are specified in HAR 11-58.1, with the intent to:  

 prevent pollution of the drinking water supply or waters of the State; 

 prevent air pollution; 

 prevent the spread of disease and the creation of nuisances; 

 protect the public health and safety; 

 conserve natural resources; and 

 preserve and enhance the beauty and quality of the environment. 

Hazardous Waste Management regulations are specified in EPA State-specific Universal Waste 

Regulations and in CFR Title 40, Chapter 1.  

3.13.3 Existing Conditions 

There are six sites within a 0.25-mile radius of the project area that have been identified as possible 

environmental risk sites by Federal and State databases, according to an Environmental Data Resources, 

Inc. (EDR) Radius Map analysis performed on April 16, 2014 (Appendix L).  There is one EDR 

Exclusive Historic Dry Cleaners site (Maui’s Quality Dry Cleaning), one Resource Conservation and 

Recovery Act (RCRA) Conditionally Exempt Small Quantity Generator (CESQG) site (Browning-Ferris 

Industries), one State Hazardous Waste Site (SHWS) (Wailuku Sugar Company Pesticide Mixing Area), 

and three EDR Exclusive Historical Auto Station sites (Big Al’s Auto Service, Auto Tech, and Maui 

Automotive Center).  

Maui’s Quality Dry Cleaning is the sole site within a 0.25-mile radius of the project area that is classified 

as an EDR Exclusive Historic Dry Cleaners Site.  Sites on this list may pose environmental concerns, but 

no environmentally concerning incidences have occurred at this site to date.  Maui’s Quality Dry 

Cleaning is located 0.2 miles south of the project area at 210 Imi Kala Street.   
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There is one SHWS within a 0.25-mile radius of the project area.  SHWS records are the states’ 

equivalent to Comprehensive Environmental Response, Compensation, and Liability Information System 

(CERCLIS) database in Envirofacts.  Wailuku Sugar Company Pesticide Mixing Area is located at 250 

Imi Kala Street, approximately 400 ft southwest from the project area.  In 2011, a Removal Action Report 

identified two of four decision units that had minimal concentrations (563 and 767 milligrams per 

kilogram [mg/kg]) of petroleum hydrocarbon as motor oil exceeding residential use environmental action 

levels (EALs) of 500 mg/kg for gross contamination.  However, there were no signs of soil staining or 

petroleum odor, and the case was closed with a No Further Action Letter stating Unrestricted Residential 

Use.  Another No Further Action Letter was written in March 2013 to identify potential pesticide and 

metal contamination.  It was concluded that “soils did not pose a threat to human health or the 

environment based on three factors: the low concentrations relative to our unrestricted action levels, the 

small area impacted, and the presence of clean soils above and below the impacted soils”.  The site is now 

classified as non-hazardous. 

Browning-Ferris Industries is classified as a CESQG and is located at 280 Imi Kala Street, approximately 

0.1 miles west of the project area.  CESQGs are defined as entities that generate less than 100 kilograms 

(kg) of hazardous waste, or less than 1 kg of acutely hazardous waste per month.  No violations have been 

found at this site.  

There are three EDR Exclusive Historical Auto Stations located within a 0.25-mile radius of the project 

area.  Big Al’s Auto Service is located at 395 Neki Place, approximately 0.1 miles northwest in relation to 

the project area.  Auto Tech is located approximately 0.2 miles to the south at 1720 Wili Pa Loop, and 

Maui Automotive Center is 0.2 miles south-southeast of the project area at 1726 Mill Street.  Although all 

three sites pose potential risks in EDR’s opinion, there have been no environmentally threatening 

incidences reported to date (EDR, 2014). 

3.13.4 Approach to Analysis 

Numerous local, Federal, and State laws from regulate the storage, handling, disposal, and transportation 

of hazardous materials and wastes; the primary purpose of these laws is to protect human health and the 

environment.  The significance of potential impacts associated with hazardous substances is based on 

their toxicity, reactivity, ignitability, and corrosivity.  Impacts associated with hazardous materials and 

wastes would be significant if the storage, use, transportation, or disposal of hazardous substances 

substantially increased the human health risk or environmental exposure. 
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3.13.5 Potential Impacts and Mitigation 

No Action 

Under the No Action Alternative, the overflow channel system would not be constructed, thus temporary 

use of construction equipment would not occur.  The project area would remain unchanged, and there 

would be no hazardous materials used and no solid or hazardous wastes generated in the area.  As a result, 

there would be no impacts to hazardous materials and wastes at the project site.   

Proposed Action 

Solid Waste  

The Proposed Action would require infrequent solid waste disposal to clear the overflow channel and 

diversion weir, in accordance with applicable regulations.  In the short-term, during the construction of 

the Proposed Action, there may be solid waste generated from vegetation clearance in the project area.  

The contractor would be responsible for such solid waste disposal.  Implementation of the Proposed 

Action is expected to have a less than significant impact on solid waste in the affected environment. 

Hazardous Wastes  

During construction of the Proposed Action, there may be the potential of petroleum spillage associated 

with construction vehicles and equipment.  To minimize this hazard, all applicable County of Maui Spill 

and Prevention Control BMPs would be implemented to ensure that accidental releases are minimized and 

contained.  For example, vehicles and equipment would be regularly inspected for leaks and performance, 

and maintained accordingly.  In the long-term, there is potential for petroleum spillage from maintenance 

vehicles that may be brought in to maintain the overflow channel and other proposed features under the 

Proposed Action.  All applicable County of Maui Spill and Prevention Control BMPs (County of Maui, 

2014) would be implemented to avoid and minimize potential releases from such vehicles as well.  

Implementation of the Proposed Action is expected to have a less than significant impact on hazardous 

materials and wastes.  

3.14 CUMULATIVE IMPACTS 

Cumulative impacts on environmental resources result from incremental impacts of the Proposed Action 

that, when combined with other past, present, and reasonably foreseeable future projects in an affected 

area, may collectively cause more substantial adverse impacts.  Cumulative impacts can result from 

minor, but collectively substantial, actions undertaken over a period of time by various agencies (Federal, 

State, or local) or persons.  In accordance with NEPA and the CEQ memorandum of “Guidance on the 
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Consideration of Past Actions in Cumulative Effects Analysis,” a discussion of cumulative impacts 

resulting from projects which are proposed, under construction, recently completed, or anticipated to be 

implemented in the near future is required. 

Past Actions 

The original 1981 ‘Īao Stream Flood Control Project was implemented after a NEPA-compliant EIS was 

completed with identified mitigation measures following interagency concurrence and approval of that 

EIS’ Record of Decision.  The completed project consists of a debris basin located 2.5 miles upstream 

from the stream mouth, channel improvements extending 3,500 ft downstream from the debris basin, 

levees along the right bank, levees and floodplain management along the left bank for 6,950 ft of natural 

stream; and stream realignment with channel improvements for a reach of 1,730 ft that extends to the 

downstream limit of the project located near the shoreline. 

A flood occurred during the construction phase in January 1980 that caused extensive erosion of the 

sacrificial berm and undermined portions of the completed levees.  As a result, the streamside slope of the 

levees was extended with a concrete riprap slope lining into the streambed.  As provided in the project 

design document (USACE 1976), the toe of the cutoff walls was embedded 5 ft in depth. 

Shortly after project completion, stream flows caused erosion of the stream bottom along an 

approximately 7,000-ft reach between the concrete channel and the Waiehu Beach Road.  The erosion 

undermined the project levee with scour depths extending to a maximum of 6 ft below the existing 

boulder concrete slope lining.  Corrective work to address this issue was completed in November 1983 

under the Productive Employment Appropriation Act of 1983 and authorized under Section 205 of the 

Flood Control Act of 1948 (Public Law 80-858), as amended.  The stream channel has since eroded as 

much as 6 to 8 ft below the 1983 repair. 

Although being successful in preventing an estimated $49.6 million in flood damage (as of FY 2013) 

since its original construction, numerous large storm events have caused progressive damage to the 

existing flood control structures and subsequent changes to the stream dynamic.  In addition, numerous 

activities have occurred within the streambed during the past 30 years, including ongoing upstream water 

diversion for agricultural uses, changes in the streambed dynamic due to natural processes, and upstream 

watershed use/development.  Rapid expansion of urban development particularly within the lower 

watershed as well as agricultural expansion throughout the watershed has most likely caused extensive 

changes in the current dynamic of the ‘Īao stream as compared to conditions at the time of the original 

construction of the flood control structures.    
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The Proposed Action is designed to divert flood waters to the existing natural floodplain on the left bank 

thereby reducing flows within the main channel.  This is expected to reduce the rate of erosion of the 

existing levees and stream bank downstream.  The Proposed Action would reduce the possibility of 

further damage to the existing flood control structures and would not cause additional erosion or damages 

to the existing flood control structures or subsequent changes to the stream dynamic.  No additional 

concrete channel lining or change in the alignment of the stream are proposed under the Proposed Action; 

therefore, no changes to the dynamic of Wailuku River in addition to those caused by the construction of 

flood control structures in the past are anticipated.  Additionally, the Proposed Action is intended to 

restore the original function of the existing floodplain on the left bank, and no changes to the stream 

dynamic in addition to those that have occurred in the past due to rapid urban and agricultural expansion 

throughout the watershed are anticipated as a result of implementation of the Proposed Action.  Since the 

Proposed Action would not cause additional environmental impacts to the stream, it would not contribute 

incrementally, as past actions have, to further deterioration of stream functions; therefore, would not 

cause significant cumulative impacts.      

Present Actions 

In April 2014, the Commission on Water Resource Management issued an order establishing an IIFS, the 

minimum required flow, of 10 mgd (approximately 15.5 cfs) for Wailuku River near Kepaniwai Park.  

Additionally, no water may be diverted at the Waihe’e/Spreckels Ditch intake located upstream of the 

proposed project area, except when the stream flow is adequate to satisfy the IIFS of 5 mgd 

(approximately 7.7 cfs) at the mouth of Wailuku River (Osher, 2014).  The IIFS was implemented in 

October 2014 following this court order.  As discussed earlier in Section 2.4, the proposed 15-ft wide 

opening in the diversion weir would not impact the ability for an IIFS of greater than 5 mgd to remain in 

the channel through the project area and downstream to the stream mouth.  In addition, the Proposed 

Action is designed to disperse approximately 21,800 cfs of the total SPF peak discharge (27,500 cfs) 

across the floodplain, which would accommodate the IIFS and provide adequate protection against SPF 

events following implementation of the IIFS.  In conjunction with natural overflow into the left bank 

upstream, the diversion weir and lateral overflow channel would adequately divert enough flow during an 

SPF event to restrict the flow downstream of the diversion weir to less than a 10-year frequency event 

discharge.  The diversion weir would have a 15-ft wide opening to preserve low flow conditions within 

the channel for fish passage.  The Proposed Action would not impede the stream flow following 

implementation of the IIFS, and would not cause significant cumulative impacts associated with the IIFS. 
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Future Actions 

There are no major public infrastructure or development projects planned within proximity to the project 

area at this time.  There are various small private residential construction and renovation projects that are 

ongoing within the surrounding residential, commercial, and agricultural parcels.  These projects are 

subject to Maui County zoning and permitting regulations, including the Maui County Rules for the 

Design of Storm Water Treatment Best Management Practices (Maui County, 2014g).  As a result, these 

projects would not represent significant incremental impacts that would contribute to significant 

cumulative impacts. 
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4.0 RELATIONSHIP TO PLANS, POLICIES, AND CONTROLS 

While this EA has been prepared pursuant to NEPA, the document also addresses and discusses several 

laws, regulations, and Executive Orders.  Some of these authorities pertain directly to USACE 

management of water resource development projects, while others establish regulatory compliance 

standards for environmental resources or provide guidance for planning for management of environmental 

resources.  Reliance on these authorities results in effective project management and sound environmental 

stewardship.  This section summarizes those statutory authorities that could apply to the Proposed Action 

and were considered during the NEPA process.  Required permits are identified where applicable and also 

summarized at the end of the section. 

4.1 REGULATORY REQUIREMENTS 

4.1.1  Clean Water Act  

The CWA establishes the basic structure for regulating discharges of pollutants into the waters of the U.S. 

and regulating quality standards for surface waters.  Section 404 of the Federal CWA prohibits the 

discharge of dredged or fill material into waters of the U.S. without authorization from the USACE.   

Since the Proposed Action would include work in a stream that could result in potential discharge of fill 

and/or dredge material into an aquatic ecosystem, provisions of Section 404 (b)(1) of the CWA would 

apply.  Therefore a 404 (b)(1) analysis has been prepared for the Proposed Action and is included as 

Appendix C of this EA.   

Discharge of pollutants into surface waters of the U.S. are controlled under the NPDES program, pursuant 

to Section 402 of the Clean Water Act.  This program is administered by the DOH under HAR Title 11, 

Chapter 55 Water Pollution Control (October 29, 1992).  This chapter requires submission of a NPDES 

application or a Notice of Intent (NOI) for NPDES General Permit coverage, for discharges of regulated 

pollutants, or for substantially altering the quality of any discharge, or for substantially increasing the 

quantity of discharge. 

Since the Proposed Action would include the construction of an overflow channel that would retain 

sediment and particulates conveyed in the main channel stream flow, it would not include a point source 

discharge of pollutants, and an NPDES permit would not be applicable under Section 402 of the CWA.  

However, the NPDES program requires construction site operators to obtain coverage under a NPDES 

permit for clearing, grading, and excavating activities that disturb an area of 1 acre or more to prevent any 

discharges associated with construction activities from entering the stream.  Since the Proposed Action 
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involves disturbance to an area greater than 1 acre, an NPDES permit would need to be obtained prior to 

the start of construction activities.  The NPDES permit application process would be initiated during the 

design phase of the project.      

The Federal Clean Water Act and HRS Chapter 342D, along with their supporting rules (HAR Title 11, 

Chapter 54), require that a WQC be obtained to support federal permits or approvals for which proposed 

construction or operation may result in discharges to State waters (e.g., Section 404 permit from the 

USACE).  Since the proposed project may generate discharges to State waters during construction, a 

Section 401 WQC would be required.  DOH, the state approving agency, would only issue a conditional 

WQC during the design phase.  The final WQC would be issued to the contractor, upon receipt of 

acceptable BMPs.  The application would be filed with the Clean Water Branch of the DOH at least 180 

days before the date the WQC is needed (i.e., start of construction).  As part of the application package, 

the EA will be forwarded to DOH for their review and concurrence, whereupon a letter of concurrence 

with the Proposed Action pending review and approval of the final WQC application will be provided by 

DOH.  The letter of concurrence will identify critical project issues related to water quality that need to be 

addressed as input to the design phase of the project.  During construction of the Proposed Action, BMPs 

to minimize or eliminate discharges to State waters would strictly be implemented to avoid any 

significant impacts to water quality.   

4.1.2 Clean Air Act  

The Federal CAA (42 U.S.C. 7401) requires the adoption of national ambient air quality standards to 

protect public health, safety, and welfare from known or anticipated effects of air pollution.  The CAA 

places most of the responsibility to achieve compliance with NAAQS on individual states.  To this end, 

EPA requires each state to prepare an SIP.  An SIP is a compilation of goals, strategies, schedules, and 

enforcement actions that will lead the state into compliance with all NAAQS.   

Areas not in compliance with a standard can be declared nonattainment areas by EPA or the appropriate 

state or local agency.  In order to reach attainment, NAAQS may not be exceeded more than once per 

year.  A nonattainment area can reach attainment when NAAQS have been met for a period of ten 

consecutive years.  During this time period, the area is in transitional attainment, also termed 

maintenance.   

Under the CAA, a conformity analysis is used to determine if a Federal action would result in the 

generation of air emissions that would exceed conformity threshold levels of pollutants for which an air 

basin that is designated as a nonattainment or maintenance area under the NAAQS, or if emissions from 
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the action are deemed regionally significant.  A conformity analysis must demonstrate that the project 

emissions would conform, and thus would not degrade air quality in the impacted air basin.  A conformity 

analysis would not be required for the Proposed Action since the island of Maui is in attainment for all 

criteria pollutants, and emissions from project development would not be considered regionally 

significant. 

4.1.3 Coastal Zone Management Act  

The CZMA of 1972, as amended (16 U.S.C. 1451 et seq.), is administered in Hawai‘i by the State of 

Hawai‘i Office of Planning.  Federal consistency is the CZMA requirement where Federal agency 

activities that have reasonably foreseeable effects on any land or water use or natural resource of the 

coastal zone (also referred to as coastal uses or resources and coastal effects) must be consistent to the 

maximum extent practicable with the enforceable policies of a State's Federally approved coastal 

management program.  The CZM program objectives and policies are to provide coastal recreational 

opportunities; preserve and protect historic, scenic and coastal ecosystem resources; provide economic 

uses; reduce coastal hazards; improve public awareness in coastal zone management; and manage 

development within the coastal zone.  In accordance with CZMA, USACE submitted the application for 

federal consistency review to the State Office of Planning.  The public notice for the CZM review was 

published in the OEQC bulletin, The Environmental Notice, on May 8, 2017 for public review and 

comment.  Comments received were addressed and incorporated into this Final EA.  A concurrence letter 

from the State of Hawaii Office of Planning was received on June 2, 2017 stating that the office concurs 

with USACE’s determination that the Proposed Action is consistent to the maximum extent practicable 

with the enforceable policies of the Hawaii CZM Program based on the conditions that the proposed 

activities will be implemented as represented in the CZM federal consistency determination and the EA 

(Appendix F).    

The entire State of Hawai‘i is located within the coastal zone.  The Proposed Action is located more than 

0.7 miles inland from the coastline and is intended to reduce flood water flow within the main channel 

during storm events and subsequently reduce downstream / coastal sedimentation.  Implementation of the 

Proposed Action would not have any significant impacts on coastal resources or the use of coastal 

resources; rather it would result in beneficial impacts to the coastal resources.  Formal consultation with 

the State of Hawai‘i Office of Planning will be conducted within the provisions outlined in 15 CFR 

930.39-Federal Consistency with Approved Coastal Management Programs, as well as the guidelines 

established in HRS, Chapter 205A-Coastal Zone Management.  Through the CZM Program promulgated 

by HRS Chapter 205A, each County is required to establish a special management area (SMA) and 
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shoreline setbacks within which permits are required for development.  The proposed construction area is 

not located within the SMA, as defined by the State of Hawai‘i (Figure 4-1).  Therefore, it is not 

anticipated that a SMA permit would be necessary for the Proposed Action.  The following sections 

include an assessment on how the Proposed Action conforms to the CZM objectives and its supporting 

policies. 

Recreational Resources 

Objective:  Provide coastal recreational opportunities accessible to the public. 

Policies: 

 Improve coordination and funding of coastal recreational planning and management; and 

 Provide adequate, accessible, and diverse recreational opportunities in the coastal zone 

management area by: 

 Protecting coastal resources uniquely suited for recreational activities that cannot be 

provided in other areas; 

 Requiring replacement of coastal resources having significant recreational value 

including, but not limited to surfing sites, fishponds, and sand beaches, when such 

resources will be unavoidably damaged by development; or requiring reasonable 

monetary compensation to the State for recreation when replacement is not feasible or 

desirable; 

 Providing and managing adequate public access, consistent with conservation of natural 

resources, to and along shorelines with recreational value; 

 Providing an adequate supply of shoreline parks and other recreational facilities suitable 

for public recreation; 

 Ensuring public recreational uses of county, state, and federally owned or controlled 

shoreline lands and waters having recreational value consistent with public safety 

standards and conservation of natural resources; 

 Adopting water quality standards and regulating point and nonpoint sources of pollution 

to protect, and where feasible, restore the recreational value of coastal waters; 

 Developing new shoreline recreational opportunities, where appropriate, such as 

artificial lagoons, artificial beaches, and artificial reefs for surfing and fishing; and 
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 Encouraging reasonable dedication of shoreline areas with recreational value for public 

use as part of discretionary approvals or permits by the Land Use Commission, Board of 

Land and Natural Resources, and county authorities. 

Discussion: 

The objective of the Proposed Action is to provide the community with flood protection; therefore, 

providing coastal recreational opportunities accessible to the public would be out of the scope of the 

proposed project.  Nevertheless, the intent of the project to divert sediment-laden floodwaters to an 

existing and natural inland floodplain would result in beneficial impacts to water quality in the coastal 

zone (by diverting the flood flows and enabling natural deposition of sediments prior to reaching the 

coastal zone).  As such, floodwater-related turbidity and water quality deterioration during flood events 

would decrease in the coastal zone as a result of this project and would benefit associated recreational 

resources and opportunities. 

The Proposed Action would involve construction activities within the approximately 0.8 miles stretch of 

Wailuku River located approximately 0.7 miles upstream from the coastline (at the closest location) and 

does not involve work within the coastal area; thus, would not have any significant impacts on or hinder 

public access to shoreline parks or other recreational facilities located along the coastline or recreational 

use of coastal waters such as fishing or surfing.   

BMPs would be implemented during construction (e.g., silt fencing, tarping/covering exposed and 

stockpiled soils, surface revegetation, etc.) of the Proposed Action to minimize/eliminate stormwater flow 

from the proposed construction site and any associated degradation of water quality of surface waters or 

coastal waters within the vicinity of the proposed project area. 

Historic Resources 

Objective:  Protect, preserve, and, where desirable, restore those natural and manmade historic and 

prehistoric resources in the coastal zone management area that are significant in Hawaiian and 

American history and culture. 

Policies: 

 Identify and analyze significant archaeological resources; 

 Maximize information retention through preservation of remains and artifacts or salvage 

operations; and 

 Support state goals for protection, restoration, interpretation, and display of historic resources. 
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Discussion: 

An AIS was conducted within the portion of the left bank of Wailuku River where ground-disturbing 

activities would take place during construction of the Proposed Action to address concerns that an 

historical Native Hawaiian lo’i may be present within an affected portion of the proposed project area.      

Although no evidence of pre-Contact use of the project area was found during the subsurface AIS 

conducted in May 2014, background and archival documentation indicate that pre-Contact or early 

historic lo‘i agriculture occurred in the general region; therefore, archaeological monitoring by a qualified 

archaeologist, in accordance with the Secretary of the Interior's Standards and Guidelines for Archeology 

and Historic Preservation, Professional Qualifications Standards, will be conducted during ground 

disturbing activities to ensure proper treatment of any possible subsurface historical, cultural, and/or 

archaeological resources encountered.  An AMP will be completed prior to the start of construction 

activities by a qualified archaeologist and submitted to the SHPD for review and comment before its 

finalization.   

Scenic and Open Space Resources 

Objective:  Protect, preserve, and, where desirable, restore or improve the quality of coastal scenic and 

open space resources. 

Policies: 

 Identify valued scenic resources in the coastal zone management area; 

 Ensure that new developments are compatible with their visual environment by designing and 

locating such developments to minimize the alteration of natural landforms and existing public 

views to and along the shoreline; 

 Preserve, maintain, and, where desirable, improve and restore shoreline open space and scenic 

resources; and 

 Encourage those developments that are not coastal dependent to locate in inland areas. 

Discussion: 

The Proposed Action would have negligible long-term impacts to visual and aesthetic resources.  Once 

construction is completed, the presence of the overflow channel and other proposed features along 

Wailuku River would represent a small permanent visual change in the area; nevertheless, this change 

would be consistent with the channelized nature of the stream.  With the exception of a 6-ft tall 

(maximum height) earthen berm along the west bank of the Wailuku River (approximately 473 linear feet 
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along the bank), construction of the overflow channel and other proposed features would be completed at 

grade.  As a result, the proposed project elements would blend in to the existing environment as a 

low-lying public water management feature and would not contrast with the mix of residential, urban, and 

agricultural aesthetic of the project area.  Undeveloped and agricultural parcels located within the 

designated floodplain would maintain their current agricultural/open space aesthetic. 

Coastal Ecosystems 

Objective:  Protect valuable coastal ecosystems, including reefs, from disruption and minimize adverse 

impacts on all coastal ecosystems. 

Policies: 

 Exercise an overall conservation ethic, and practice stewardship in the protection, use, and 

development of marine and coastal resources; 

 Improve the technical basis for natural resource management; 

 Preserve valuable coastal ecosystems, including reefs, of significant biological or economic 

importance; 

 Minimize disruption or degradation of coastal water ecosystems by effective regulation of stream 

diversions, channelization, and similar land and water uses, recognizing competing water needs; 

and 

 Promote water quantity and quality planning and management practices that reflect the tolerance 

of fresh water and marine ecosystems and maintain and enhance water quality through the 

development and implementation of point and nonpoint source water pollution control measures. 

Discussion: 

Implementation of the Proposed Action would result in improvement to the coastal water ecosystem by 

effective regulation and modification of existing stream channelization.  The Proposed Action would have 

an indirect beneficial impact to the coastal ecosystem of Kahului Bay located downstream of the proposed 

project area.  The overflow channel system would divert high-velocity and high-volume flood flows into 

the existing left-bank floodplain thereby reducing the main channel flow in the approximately 3,200-ft 

long reach of the stream.  This would result in reduced erosion of the stream banks within the main 

channel, allowing for less sediment to be directly transported to the stream mouth and into the nearshore 

marine environment.  The overflow channel system would also allow flood waters to be dispersed into the 

natural floodplain where sediment and other entrained constituents would be able to settle out instead of 
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being directly channeled downstream and into the nearshore marine environment.  Improved water clarity 

and reduced sedimentation would have positive impacts on the coral species, marine invertebrate species 

supported by the coral reef, and other benthic habitat.     

The Proposed Action would include soil excavation and stockpiling during temporary grading activities 

and work in stream that could result in potential discharge of fill and/or dredge material into an aquatic 

ecosystem.  BMPs would be implemented during construction of the Proposed Action (e.g., silt fencing, 

tarping/covering exposed and stockpiled soils, surface revegetation, etc.) to minimize/eliminate prevent 

runoff from entering stream waters during construction activities.  The USACE would monitor the marine 

water quality at the mouth of the stream before, during, and after construction to ensure water quality 

standards are not exceeded.   

The Proposed Action would be completed in accordance with State and Federal regulations, including 

Section 404 (b)(1) of the CWA, which would establish and implement mechanisms to minimize any 

significant impacts to water quality in the Wailuku River channel and Kahului Bay.  In addition, a CWA 

Section 401 WQC and a NPDES permit would be obtained prior to construction activities to establish and 

implement mechanisms intended to prevent potential discharge of pollutants to state waters.  With the 

implementation of BMPs and by adhering to applicable state and federal regulations, there would be no 

significant impacts to the water quality of coastal waters within the vicinity of the proposed project area 

during construction. 

According to the USFWS National Wetlands Inventory, potential pockets of wetlands are present within 

the project area; however, none were identified during biological or stream surveys conducted along the 

stream.  A survey would be conducted prior to the start of construction activities to document the 

presence or absence of wetlands within the proposed construction area.  Work practices during 

construction activities would be modified as needed to minimize any impacts to any identified wetlands. 

Economic Uses 

Objective:  Provide public or private facilities and improvements important to the State's economy in 

suitable locations. 

Policies: 

 Concentrate coastal dependent development in appropriate areas; 

 Ensure that coastal dependent development such as harbors and ports, and coastal related 

development such as visitor industry facilities and energy generating facilities, are located, 
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designed, and constructed to minimize adverse social, visual, and environmental impacts in the 

coastal zone management area; and 

 Direct the location and expansion of coastal dependent developments to areas presently 

designated and used for such developments and permit reasonable long-term growth at such 

areas, and permit coastal dependent development outside of presently designated areas when: 

 Use of presently designated locations is not feasible; 

 Adverse environmental effects are minimized; and 

 The development is important to the State's economy. 

Discussion: 

The objective of the Proposed Action is to provide enhanced flood protection for the community of 

Wailuku; estimates for potential economic losses from significant flood events could exceed $1.4 million 

annually.  Implementation of the Proposed Action would decrease the flood risk and pre-emptively 

address such catastrophic economic loss. 

The parcels within and surrounding the project area are designated as Urban or Agricultural according to 

the State LUC district classifications.  The Proposed Action would occur within currently undeveloped 

land and would not result in permanent change of the current land use within and adjacent to the proposed 

project area.  No structures or coastal dependent developments are being proposed.   

Coastal Hazards 

Objective:  Reduce hazard to life and property from tsunami, storm waves, stream flooding, erosion, 

subsidence, and pollution. 

Policies: 

 Develop and communicate adequate information about storm wave, tsunami, flood, erosion, 

subsidence, and point and nonpoint source pollution hazards; 

 Control development in areas subject to storm wave, tsunami, flood, erosion, hurricane, wind, 

subsidence, and point and nonpoint source pollution hazards; 

 Ensure that developments comply with requirements of the Federal Flood Insurance Program; 

and 

 Prevent coastal flooding from inland projects. 



Final Environmental Assessment 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai’i         July 2017 

4-12 

Discussion: 

The Proposed Action is intended to reduce hazard to life and property from stream flooding.  According 

to FEMA records, the project area is located within Zone AE (areas with a 1% [100-year flood] chance of 

flooding); 0.2% Annual Chance of Flooding; Zone X (areas outside of the 0.2% annual chance 

floodplain); and Zone X, Protected by Levee (protected from the 1%-annual-chance or greater flood 

hazard by a levee system that has not been provisionally accredited).  The Proposed Action would be 

located approximately 0.7 miles upstream from the coastline (at the closest location) and would consist of 

features intended to reconnect the main channel of Wailuku River with the existing floodplain on the left 

bank to reduce damaging flows along the main channel and right bank levees to provide the authorized 

level of reduced flood risk to the town of Wailuku.  The Proposed Action would not involve structures or 

buildings that are subject to development requirements for flood prone areas and would not be related to 

prevention of coastal flooding from inland projects.    

Managing Development 

Objective:  Improve the development review process, communication, and public participation in the 

management of coastal resources and hazards. 

Policies: 

 Use, implement, and enforce existing law effectively to the maximum extent possible in managing 

present and future coastal zone development; 

 Facilitate timely processing of applications for development permits and resolve overlapping or 

conflicting permit requirements; and 

 Communicate the potential short and long-term impacts of proposed significant coastal 

developments early in their life cycle and in terms understandable to the public to facilitate 

public participation in the planning and review process. 

Discussion: 

Procedures implemented to date related to this project have complied with all applicable aspects of 

established development review, communication, and public participation processes.   As required by 

NEPA and HRS 343, public involvement and agency consultation have been conducted at various stages 

of the development of the EA process.  Availability of the draft EA was announced in the OEQC 

Environmental Notice publication on June 23, 2015 to initiate the required 30-day public review period.  
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A public informational meeting was held on July 1, 2015 to discuss the draft EA and the Proposed 

Action.  All comments received on the draft EA were addressed in this final EA. 

The Proposed Action requires a Section 404 (b)(1) Evaluation, a Section 401 WQC, and a NPDES permit 

under the provisions of the CWA.  The Section 404 (b)(1) Evaluation has been prepared as part of the EA.  

The Section 401 WQC and NPDES permit applications will be submitted to the appropriate approving 

agencies during the design phase of the proposed project and approved prior to the start of construction of 

the Proposed Action. 

Public Participation 

Objective:  Stimulate public awareness, education, and participation in coastal management. 

Policies: 

 Promote public involvement in coastal zone management processes; 

 Disseminate information on coastal management issues by means of educational materials, 

published reports, staff contact, and public workshops for persons and organizations concerned 

with coastal issues, developments, and government activities; and 

 Organize workshops, policy dialogues, and site-specific mediations to respond to coastal issues 

and conflicts. 

Discussion: 

Procedures intended to stimulate public participation has been an integral element of the environmental 

review process for this project.  Availability of the draft EA for the Proposed Action was announced in 

the OEQC Environmental Notice publication on June 23, 2015 for a required 30-day public review 

period.  A public informational meeting was held on July 1, 2015 to discuss the draft EA and the 

Proposed Action.  A public notice was circulated prior to the scheduled meeting to notify the public of the 

time and place.  Workshops and additional community meetings will be scheduled as necessary to address 

community concerns if any are raised. 

Beach Protection 

Objective:  Protect beaches for public use and recreation. 

Policies: 

 Locate new structures inland from the shoreline setback to conserve open space, minimize 

interference with natural shoreline processes, and minimize loss of improvements due to erosion; 
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 Prohibit construction of private erosion-protection structures seaward of the shoreline, except 

when they result in improved aesthetic and engineering solutions to erosion at the sites and do 

not interfere with existing recreational and waterline activities; 

 Minimize the construction of public erosion-protection structures seaward of the shoreline; 

 Prohibit private property owners from creating a public nuisance by inducing or cultivating the 

private property owner's vegetation in a beach transit corridor; and 

 Prohibit private property owners from creating a public nuisance by allowing the private 

property owner's unmaintained vegetation to interfere or encroach upon a beach transit corridor. 

Discussion: 

The Proposed Action neither involves development of new structures within the shoreline setback nor 

involves construction of private or public erosion-protection structures seaward of the shoreline.   

Marine Resources 

Objective:  Promote the protection, use, and development of marine and coastal resources to assure their 

sustainability. 

Policies: 

 Ensure that the use and development of marine and coastal resources are ecologically and 

environmentally sound and economically beneficial; 

 Coordinate the management of marine and coastal resources and activities to improve 

effectiveness and efficiency; 

 Assert and articulate the interests of the State as a partner with federal agencies in the sound 

management of ocean resources within the United States exclusive economic zone; 

 Promote research, study, and understanding of ocean processes, marine life, and other ocean 

resources to acquire and inventory information necessary to understand how ocean development 

activities relate to and impact upon ocean and coastal resources; and 

 Encourage research and development of new, innovative technologies for exploring, using, or 

protecting marine and coastal resources. 
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Discussion: 

The Proposed Action is consistent with the state’s ocean resources management plan, particularly as it 

relates to stewardship in the protection of coastal resources (namely benthic ecosystems and associated 

species) through the diversion of sediment-laden waters from reaching the ocean. 

The Proposed Action has been evaluated in this EA to ensure that it does not result in any irrevocable 

impacts to the marine/coastal resources in the vicinity of the proposed project area and that it is 

environmentally sound and economically beneficial.  A marine habitat characterization survey of the 

marine coastal area conducted within the vicinity of the mouth of Wailuku River concluded that the spur-

and groove area located in the immediate vicinity of the stream has a high abundance of coral by Hawai‘i 

standards.  Improved water clarity and reduced sedimentation as a result of the Proposed Action would 

have positive impacts on the coral species as well as the marine invertebrate species supported by the 

coral reef. 

4.1.4 Endangered Species Act 

Section 7 of the ESA requires Federal agencies to ensure, in consultation with USFWS and NMFS, that 

actions they fund, authorize, or carry out will not jeopardize the continued existence of any species listed 

as threatened or endangered under the ESA (“listed species”) or result in the destruction or adverse 

modification of any habitat of such species that has been designated as critical (“critical habitat”). 

The USFWS has jurisdiction over endangered and threatened terrestrial flora, fauna, and birds in the State 

of Hawai‘i.  NOAA, through the NMFS, has jurisdiction over marine mammals, turtles (while in water), 

fish, and coral species.   

Consultation with USFWS has been ongoing throughout the project planning process.  There are no 

known state or federally listed endangered or threatened biota and their respective critical habitats within 

the project area, and based on the analysis of potential impacts of the Proposed Action on biological 

resources within the project area and in the vicinity of the project area (Section 3.5.5), no significant 

impacts to threatened or endangered species as a result of implementation of the Proposed Action are 

anticipated.  

4.1.5 Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) (U.S.C. 703–711) makes it illegal for anyone to take, possess, 

import, export, transport, sell, purchase, barter, or offer for sale, purchase, or barter, any migratory bird, 

or the parts, nests, or eggs of such a bird except under the terms of a valid permit issued pursuant to 
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Federal regulations.  The migratory bird species protected by the Act are listed in 50 CFR 10.13.  Since 

the Proposed Action would only include limited short-term disturbance of the affected environment 

during the construction period, and since close coordination with the USFWS would assure that the 

Proposed Action would not result in significant impacts to any migratory bird habitat, the Proposed 

Action would comply with the provisions of the MBTA. 

4.1.6 Fish and Wildlife Coordination Act 

The FWCA and its amendments require Federal agencies to consult with and give equal consideration to 

other water resources development programs regarding the fish and wildlife impacts of projects that 

propose to impound, divert, channel, or otherwise alter a body of water.  Subsection 2(h) of FWCA 

exempts surface water impoundments less than 10 acres.  However, the surface water impoundment area 

under the Proposed Action would be greater than 10 acres.  As a result, the Proposed Action would need 

to comply with the FWCA.  Coordination with USFWS, NMFS, and DAR has been ongoing throughout 

the project planning process, including issuance of a Planning Aid Letter (PAL) (Appendix F) by USFWS 

to USACE.  Coordination has been conducted to ensure that the Proposed Action would not significantly 

impact important fish and wildlife habitat identified within the intermittent stream.  During a recent 

coordination meeting with the resource agencies (USFWS, NMFS, and DAR) on September 17, 2014, the 

agencies agreed that the Proposed Action would not significantly impact the existing fish and wildlife 

habitat within and in the vicinity of the project area and that the Proposed Action is a preferred alternative 

as compared to other alternatives considered in the past.  Documentation of this concurrence is included 

in Appendix F of this EA. 

4.1.7 Magnuson-Stevens Fishery Conservation and Management Act 

The MSA mandates that federal agencies conduct an essential fish habitat (EFH) consultation with 

NOAA Fisheries regarding any of their actions authorized, funded, or undertaken that may adversely 

affect EFH.  The proposed action is located within Wailuku River waters and stream bank; approximately 

0.8 to 1.6 miles upstream from the river mouth.  There are no EFH within or adjacent to the proposed 

project area and there would be no adverse effect on EFH as a result of implementing the Proposed 

Action; therefore, EFH consultation is not required.   

4.1.8 National Historic Preservation Act  

Section 106 of the NHPA seeks to accommodate historic preservation concerns with the needs of Federal 

endeavors through consultation among the agency official, SHPD, and other parties with an interest in the 

effects of the project on cultural, archaeological and historic resources and properties.  The purpose of 
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consultation is to seek comments and input on significant cultural, archaeological and historic resources 

and properties potentially affected by project implementation, and seek ways to avoid or minimize any 

impacts on significant resources. 

USACE staff met with SHPD, Maui during the week of December 2, 2013 to describe the Proposed 

Action and conduct a site visit.  SHPD noted concerns that an historical Native Hawaiian lo‘i may be 

present within an affected portion of the project area.  It was decided during the meeting that a 

reconnaissance-level AIS would be completed within the portion of the left bank floodplain where 

ground-disturbing activities would take place during construction, but that no surveys would be required 

in the area where the diverted water leaves the floodplain and returns to the channel.   

The AIS determined that no historical resources were present in the project area; therefore, 

implementation of the Proposed Action would not significantly affect historic properties or any other 

historical resources.  USACE forwarded the End-of-Field report to SHPD in June 2014 to notify them that 

no historical resources were found during the AIS; therefore, there will be no effect to historic properties.  

A formal Section 106 consultation was initiated with submittal of the Final AIS report and a no adverse 

effect determination letter to SHPD and other Native Hawaiian Organizations including OHA, Hui 

Malama I Na Kupuna ‘O Hawai‘i Nei, and the Central Maui Hawaiian Civic Club.  The Section 106 

consultation letters sent (Appendix F) indicated that although no evidence of significant cultural deposits 

were identified during the AIS, because of the potential presence of cultural remains, archaeological 

monitoring by a qualified archaeologist, in accordance with the Secretary of the Interior's Standards and 

Guidelines for Archeology and Historic Preservation, Professional Qualifications Standards, will be 

conducted during ground disturbing activities to ensure proper treatment of any possible subsurface 

historical, cultural, and/or archaeological resources encountered.  SHPD has indicated that they concur 

with the determination; however, a formal response has not been received to date from SHPD or the other 

consulted parties.   

4.1.9 EO 11988 – Floodplain Management 

EO 11988 requires Federal agencies to avoid to the extent possible the long-and short-term adverse 

impacts associated with the occupancy and modification of flood plains, and to avoid direct and indirect 

support of floodplain development wherever there is a practicable alternative. In accomplishing this 

objective, “each agency shall provide leadership and shall take action to reduce the risk of flood loss, to 

minimize the impact of floods on human safety, health, and welfare, and to restore and preserve the 
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natural and beneficial values served by flood plains in carrying out its responsibilities” for the following 

actions: 

 acquiring, managing, and disposing of Federal lands and facilities; 

 providing Federally-undertaken, financed, or assisted construction and improvements; and 

 conducting Federal activities and programs affecting land use, including but not limited to water 

and related land resources planning, regulation, and licensing activities. 

According to FEMA records, the project area is located within Flood Zone AE, 0.2% Chance of Flooding, 

Zone X, and Zone X (Protected by Levee).  Flood Zone AE is defined as “the flood insurance rate zone 

that corresponds to the 100-year floodplains.”  The zone designated as the 0.2% Chance of Flooding 

corresponds to the areas of 500-year flooding.  Zone X designates areas outside of the 0.2% annual 

chance floodplain; Zone X (Protected by Levee) delineates areas that are “protected from the 1%-annual-

chance or greater flood hazard by a levee system that has not been provisionally accredited” (FEMA, 

2009a; FEMA, 2009b). 

The Proposed Action would include construction in an area prone to flooding.  However, the Proposed 

Action consists of an overflow channel and other features designed to reconnect the main channel with 

the floodplain that would be consistent with current land use as a flood control system.  Further, the 

Proposed Action would divert high-velocity and high-volume flood flows into the existing left-bank 

floodplain thereby reducing the main channel flow in the approximately 3,200-ft long reach of the stream.  

This would result in a reduced risk of flooding during high-flow/flood events.  Diversion of stream waters 

would also reduce erosion of the stream banks, which would prevent further damage to the existing flood 

control systems and increase its reliability.  Therefore the Proposed Action would be in compliance with 

EO 11988. 

4.1.10 EO 11990 – Protection of Wetlands 

EO 11990 states that each Federal agency shall provide leadership and shall take action to minimize the 

destruction, loss or degradation of wetlands, and to preserve and enhance the natural and beneficial values 

of wetlands in carrying out the agency's responsibilities for: (1) acquiring, managing, and disposing of 

Federal lands and facilities; (2) providing Federally undertaken, financed, or assisted construction and 

improvements; and (3) conducting Federal activities and programs affecting land use, including but not 

limited to water and related land resources planning, regulating, and licensing activities.   
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The Proposed Action occurs within and near areas designated as a freshwater emergent wetland, further 

classified as palustrine and persistent (USFWS, 2006a).  Part of the project area would be cleared of 

vegetation and graded in order to construct the overflow channel system. However, since the existing 

palustrine wetland within the project area does not include any critical wetland habitat, and since the 

existing wetland flora and fauna would return following the construction period, there would be no 

significant long term impacts to wetlands.  Further, since the Proposed Action would not significantly 

impact the existing stream function, the Proposed Action would comply with EO 11990. 

4.1.11 EO 12898 – Environmental Justice in Minority Populations and Low-Income Populations 

EO 12898 states that “each Federal agency shall make achieving environmental justice part of its mission 

by identifying and addressing, as appropriate, disproportionately high and adverse human health or 

environmental impacts of its programs, policies, and activities on minority populations and low-income 

populations in the United States and its territories and possessions, the District of Columbia, the 

Commonwealth of Puerto Rico, and the Commonwealth of the Northern Mariana Islands.”  The Proposed 

Action would include a public infrastructure project that would not result in any unacceptable human 

health or environmental impacts to either the general population at large or specifically to minority 

populations or low-income populations. 

4.1.12 EO 13045 – Protection of Children from Environmental Health and Safety Risks 

EO 13045 applies to economically significant rules under EO 12866 that concern an environmental health 

or safety risk that EPA has reason to believe may disproportionately affect children.  Environmental 

health risks or safety risks refer to risks to health or to safety that are attributable to products or 

substances that the child is likely to come in contact with or ingest (such as the air we breathe, the food 

we eat, the water we drink or use for recreation, the soil we live on, and the products we use or are 

exposed to) (EPA, 2014a).  During the construction period of the Proposed Action, access to the 

construction site would be restricted to the general public as a safety measure.  Further, no locations of 

concentration of children (e.g., schools, playgrounds, daycare centers) are located near the project area; 

therefore, the Proposed Action is not expected to disproportionately affect the health and safety of 

children. 

4.1.13 EO 13089 – Protection of Coral Reefs 

EO 13089 states that “all Federal agencies whose actions may affect U.S. coral reef ecosystems shall:  (a) 

identify their actions that may affect U.S. coral reef ecosystems; (b) use their programs and authorities to 
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protect and enhance the conditions of such ecosystems; and (c) to the extent permitted by law, ensure that 

any actions they authorize, fund or carry out will not degrade the conditions of such ecosystems.”   

The Proposed Action consists of an overflow channel and other features designed to divert high-velocity 

and high-volume flood flows into the existing left-bank floodplain thereby reducing the main channel 

flow in the approximately 3,200-ft long reach of the stream.  This would result in a reduced risk of 

flooding during high-flow/flood events.  Diversion of stream waters would also reduce erosion of the 

stream banks, allowing for less sediment to be directly transported to the stream mouth and into the 

nearshore marine environment.  Improved water clarity and reduced sedimentation would have positive 

impacts on the coral species as well as the marine invertebrate species supported by the coral reef.   

There would be no projected significant impacts to coral reef ecosystems under the Proposed Action since 

the construction activities would adhere to applicable BMPs and regulations, such as the CWA.  

Therefore, since the Proposed Action may enhance the conditions of coral reef ecosystems, its 

implementation would be compliant with EO 13089. 

4.1.14 State Conservation District Use 

Since 1964, the Board of Land and Natural Resources has adopted and administered land use regulations 

for the Conservation District pursuant to the State Land Use Law (Act 187) of 1961.  Act 187 defined 

Conservation as meaning the protection of watersheds and water supplies; preserving scenic areas; 

providing park lands, wilderness and beach reserves; conserving endemic plants, fish, and wildlife; 

preventing floods and soil erosion; forestry; and other related activities. 

DLNR, Office of Conservation and Coastal Lands (OCCL) requires that a Conservation District Use 

Application (CDUA) be filed to apply for land use(s) within the State of Hawaii Conservation District.  

All land uses, pursuant to Title 13 Chapter 5, HAR, must be an identified land use and require that a 

CDUA be filed with the Department and approved by the Board of Land and Natural Resources prior to 

its initiation.  These rules and regulations identify land uses that may be allowed by discretionary permit 

as well as impose fines for violations.  An application is not considered accepted for processing until the 

Department has found it complete.  The Proposed Action does not occur within the State of Hawaii 

Conservation District (Figure 3-7).  Therefore, it is not anticipated that a CDUA would be necessary for 

the Proposed Action. 

4.1.15 Stream Channel Alteration Permit 

Pursuant to Chapter 174C Hawaii Revised Statutes, and Chapter 13-169 HAR, the DLNR Commission on 

Water Resource Management’s Stream Protection and Management (SPAM) Branch requires a permit for 
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any temporary or permanent activity within the stream bed or banks that may: 1) obstruct, diminish, 

destroy, modify, or relocate a stream channel; 2) change the direction of the flow of water in a stream 

channel; or 3) remove any material or structure from a stream channel.  Since the Proposed Action 

requires work to be conducted within the stream channel, a Stream Channel Alteration Permit would be 

required; however, such in-stream activity would be temporary in nature.  Once construction activities are 

completed, no other in-stream disturbance is anticipated.  Further, long-term stream dynamics would 

mirror natural stream channel dynamics and floodplain / flood conditions. 

4.1.16 Farmland Protection Policy Act 

The purpose of the Farmland Protection Policy Act (FPPA) (7 U.S.C. 4201 et seq., implementing 

regulations 7 CFR Part 658, of the Agriculture and Food Act of 1981, as amended) “is to minimize the 

extent to which Federal programs contribute to the unnecessary and irreversible conversion of farmland to 

nonagricultural uses, and to assure that Federal programs are administered in a manner that, to the extent 

practicable, will be compatible with State, unit of local government, and private programs and policies to 

protect farmland.”  The Proposed Action does not include any activities, including new construction or 

acquisition of undeveloped land, which could potentially convert one land use to another.  Land use 

within the affected area would remain unchanged; therefore, the Proposed Action is in compliance with 

the FPPA.   

4.2 STATE LAND USE PLANS AND POLICIES 

4.2.1  Hawai‘i State Plan 

The Hawai‘i State Plan, Chapter 226, HRS identifies themes, goals, objectives, and policies that serve as 

guidelines for the future long-range development of the state and provides a basis for prioritizing and 

allocating the limited resources within the state such as public funds, services, human resources, land, 

energy, and water.   The following sections include analyses on whether the Proposed Action conforms to 

applicable objectives and policies of the State Plan.     

§226-11 Objectives and policies for the physical environment: land-based, shoreline, and marine 
resources  

Planning for the State's physical environment with regard to land-based, shoreline, and marine resources 

shall be directed towards achievement of the following objectives: (1) Prudent use of Hawaii's land-

based, shoreline, and marine resources; (2) Effective protection of Hawaii's unique and fragile 

environmental resources. 
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Polices of the State to achieve these objectives include: 

 Exercise an overall conservation ethic in the use of Hawaii's natural resources. 

 Ensure compatibility between land-based and water-based activities and natural resources and 

ecological systems. 

 Take into account the physical attributes of areas when planning and designing activities and 

facilities. 

 Manage natural resources and environs to encourage their beneficial and multiple use without 

generating costly or irreparable environmental damage. 

 Consider multiple uses in watershed areas, provided such uses do not detrimentally affect water 

quality and recharge functions. 

 Encourage the protection of rare or endangered plant and animal species and habitats native to 

Hawaii. 

 Pursue compatible relationships among activities, facilities, and natural resources. 

Discussion: 

As discussed in this EA, the Proposed Action is not anticipated to significantly alter the current 

environmental conditions of the project site and its surrounding area.  The Proposed Action would not 

result in irreparable environmental damage and would provide a solution to the ongoing flood hazards 

associated with Wailuku River by utilizing the existing floodplain to divert stream waters during 

high-flow conditions associated with large storm events.  The design of the Proposed Action replicates, to 

the extent practical, the natural hydrological pattern of an alluvial floodplain that existed within the area 

prior to modern development.  Native aquatic species habitat function within the stream would not be 

impacted since the Proposed Action does not involve substantial modification to the existing stream 

alignment nor does it involve any concrete lining of the stream channel.  No threatened or endangered 

species or critical habitat for any threatened or endangered species that could be affected by the 

construction activities or operation of the Proposed Action occur within the project area.  Therefore, the 

Proposed Action is consistent with the state plan’s objectives.   

§226-12 Objective and policies for the physical environment: scenic, natural beauty, and historic 
resources  

Planning for the State's physical environment shall be directed towards achievement of the objective of 

enhancement of Hawaii's scenic assets, natural beauty, and multi-cultural/historical resources. 
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Policies of the State to achieve this objective include: 

 Promote the preservation and restoration of significant natural and historic resources. 

 Provide incentives to maintain and enhance historic, cultural, and scenic amenities. 

 Promote the preservation of views and vistas to enhance the visual and aesthetic enjoyment of 

mountains, ocean, scenic landscapes, and other natural features. 

 Protect those special areas, structures, and elements that are an integral and functional part of 

Hawaii's ethnic and cultural heritage. 

 Encourage the design of developments and activities that complement the natural beauty of the 

islands. 

Discussion: 

An AIS was conducted at the proposed project area to determine whether any significant cultural deposits 

exist within the area where ground-activities are being proposed.  The subsurface survey yielded no 

definitive evidence of cultural or archaeological resources within the area.  Although no historic 

properties are located within or adjacent to the proposed project area, archaeological monitoring by a 

qualified archaeologist, in accordance with the Secretary of the Interior's Standards and Guidelines for 

Archeology and Historic Preservation, Professional Qualifications Standards, will be conducted during 

ground disturbing activities to ensure proper treatment of any possible subsurface historical, cultural, 

and/or archaeological resources encountered.   

Additionally, once completed, the proposed action would represent a small permanent visual change in 

the area.  With the exception of a 6-ft tall (maximum height) earthen berm along the west bank of the 

Wailuku River, the overflow channel and other proposed features under the Proposed Action would be 

completed at grade.  As a result, the proposed features would blend in to the existing environment as a 

low-lying public water management feature and would not contrast with the mix of residential, urban, and 

agricultural aesthetic of the project area.  Therefore, the Proposed Action is consistent with the state 

plan’s objectives.   

§226-13 Objective and policies for the physical environment: land, air, and water quality 

Planning for the State's physical environment with regard to land, air, and water quality shall be directed 

towards achievement of the following objectives: (1) Maintenance and pursuit of improved quality in 

Hawaii's land, air, and water resources; (2) Greater public awareness and appreciation of Hawaii's 

environmental resources. 
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Policies of the State to achieve this objective include: 

 Promote the proper management of Hawaii's land and water resources. 

 Promote effective measures to achieve desired quality in Hawaii's surface, ground, and coastal 

waters. 

 Encourage actions to maintain or improve aural and air quality levels to enhance the health and 

well-being of Hawaii's people. 

 Reduce the threat to life and property from erosion, flooding, tsunamis, hurricanes, earthquakes, 

volcanic eruptions, and other natural or man-induced hazards and disasters. 

 Encourage design and construction practices that enhance the physical qualities of Hawaii's 

communities. 

 Foster recognition of the importance and value of the land, air, and water resources to Hawaii's 

people, their cultures and visitors. 

Discussion: 

Implementation of the Proposed Action would reduce the threat to life and property from erosion and 

flooding during large storm events.  Dispersion of stream waters to the existing floodplain would enhance 

groundwater recharge and result in overall improvement of water quality in the stream as well as within 

the nearshore waters adjacent to the stream mouth by allowing suspended sediment and other entrained 

constituents to settle out.  Temporary increase in fugitive dust and vehicle emissions during construction 

activities are anticipated; however, there would be no long-term impacts to air quality as a result of the 

Proposed Action.  Therefore, the Proposed Action is consistent with the state plan’s objectives. 

4.3 SUMMARY 

The following is a summary of the permits and approvals required for the Proposed Action: 

 CWA Section 404(B)(1) Evaluation; 

 NPDES permit; 

 WQC; 

 CZMA federal consistency review; and 

 Stream Channel Alteration Permit. 
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5.0 FINDINGS AND DETERMINATIONS 

In accordance with the provisions set forth in Chapter 343, HRS, this EA has evaluated the potential 

direct, indirect, short-term, long-term, and cumulative impacts associated with the Proposed Action.  

Based on this evaluation, it has been determined that the Proposed Action will not have significant 

impacts on the environment.  As such, a Finding of No Significant Impact (FONSI) is being issued for the 

Proposed Action.  

A review of the “Significance Criteria” used as a basis for the above determination is presented below.  

An action is determined to have a significant impact on the environment if it meets any one of the 

following thirteen (13) criteria: 

(1) Involves an irrevocable commitment to loss or destruction of any natural or cultural 

resource: 

The Proposed Action is not anticipated to involve construction activities that would lead to loss or 

destruction of any natural or cultural resource.  The project area has been subject to an Archaeological 

Inventory Study (AIS) which revealed the absence of any resource that may potentially be impacted as a 

result of construction activities.  Archaeological monitoring by a qualified archaeologist, in accordance 

with the Secretary of the Interior's Standards and Guidelines for Archeology and Historic Preservation, 

Professional Qualifications Standards, will be conducted during ground disturbing activities to ensure 

proper treatment and documentation of any possible subsurface historical, cultural, and/or archaeological 

resources encountered. 

(2) Curtails the range of beneficial uses of the environment: 

Implementation of the Proposed Action would not curtail the range of beneficial uses of the environment 

as no permanent changes to the current use of land parcels located within and surrounding the project site 

are anticipated.  Construction activities would take place within undeveloped land that is currently not in 

use; therefore, no curtailment of beneficial use would take place during construction activities. 

(3) Conflicts with the State's long term environmental policies or goals and guidelines as 

expressed in Chapter 343, HRS; and any revisions thereof and amendments thereto, court 

decisions, or executive orders: 

The Proposed Action would be in conformance with the Chapter 343 HRS State Environmental Policy, to 

conserve the natural resources and enhance the quality of life.  Construction activities proposed under the 
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Proposed Action are not expected to have any significant impacts to the surrounding natural resources and 

would be planned to minimize any temporary impacts.   

(4) Substantially affects the economic or social welfare of the community or State: 

The Proposed Action would generate short-term economic vitality for the community by providing 

temporary construction opportunities for the duration of the construction phase of the project.  No 

significant long-term impacts on the economic or social welfare of the community or the State are 

anticipated under the Proposed Action.   

(5) Substantially affects public health: 

The Proposed Action would result in temporary impacts to noise and air quality levels during the 

construction period; however, these potential impacts are not anticipated to substantially affect public 

health.  No significant long-term impacts to public health are anticipated as a result of implementing the 

Proposed Action.     

(6) Involves substantial secondary impacts, such as population changes or effects on public 

facilities: 

The Proposed Action is expected to have beneficial impacts to the community of Wailuku by reducing the 

risk of flooding in the area.  No population changes or effects on public facilities are anticipated.    

(7) Involves a substantial degradation of environmental quality: 

The Proposed Action is not anticipated to involve a substantial degradation of environmental quality.  

During construction activities, BMPs adhering to all applicable regulations will be implemented in order 

to prevent excess runoff and other potential degradation of the surrounding natural environment.  

(8) Is individually limited but cumulatively has considerable effect upon the environment or 

involves a commitment for larger actions: 

The Proposed Action is not anticipated to result in significant cumulative effects and would not require a 

commitment to larger actions. 

(9) Substantially affects a rare, threatened, or endangered species, or its habitat: 

No threatened or endangered species or critical habitat for any threatened or endangered species that 

could be affected by the construction activities or operation of the Proposed Action occur within the 

project area.  Ponding floodwaters in the floodplain may temporarily attract the endangered Hawaiian 

Stilts but would not create a permanent nesting or foraging ground that would otherwise may potentially 
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have impacts on the population distribution of the species.   Native aquatic species habitat function within 

the stream would not be impacted since the Proposed Action does not involve substantial modification to 

the existing stream alignment nor does it involve any concrete lining of the stream channel.     

(10) Detrimentally affects air or water quality or ambient noise levels: 

Construction activities for the Proposed Action could potentially impact air, water quality, and ambient 

noise levels at the project site; however, these impacts would be temporary and are not anticipated to be 

significant.  All construction activities would comply with applicable regulations and appropriate 

mitigation measures/BMPs as necessary.  Following completion of construction activities, the Proposed 

Action would not have any significant impacts on air, water quality, or ambient noise levels at the project 

site.      

(11) Affects or is likely to suffer damage by being located in an environmentally sensitive area 

such as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land, 

estuary, fresh water, or coastal waters: 

The Proposed Action is intended to reconnect the main channel with the floodplain in order to reduce 

damaging flows along the main channel and right bank levees of Wailuku River.  The Proposed Action 

would restore the function of the existing floodplain as a temporary storage area for storm/flood waters 

and would not significantly affect the existing floodplain.  The Proposed Action is not anticipated to have 

significant impacts on any other environmentally sensitive areas.    

(12) Substantially affects scenic vistas and viewplanes identified in county or state plans or 

studies: 

The Proposed Action would not significantly affect the visual aesthetics of the areas identified in the 

county or state plans and studies.  Temporary construction-related visual impacts (i.e., the presence of 

construction equipment in and around the project area) are expected; however, once construction is 

completed, the proposed features would represent a small permanent visual change in the area and would 

be compatible with the existing visual setting of the project area.   

(13) Requires substantial energy consumption: 

The construction or operation of the Proposed Action would not require substantial energy consumption. 
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6.0 AGENCIES AND ORGANIZATIONS CONSULTED 

The following is a list of agencies and organizations to which notices of the availability of the draft EA 

for review were sent.  Appendix B includes a summary of the comments and feedbacks received as well 

as the individual comment letters.    

Table 6-1:  List of Agencies and Organizations Consulted 

 Consulted Agency or Organization 
Draft EA Public 

Response Received 

Federal Agencies 

EPA - Pacific Islands Contact Office
USFWS X 
USFWS - Maui Nui Field Station  
USGS Hawai‘i Water Science Center  
United States Department of Agriculture (USDA) 
Natural Resources Conservation Service (NRCS)

 

NMFS - Pacific Islands Regional Office  

State Agencies 

Department of Accounting and General Services X 
Department of Agriculture  
Department of Business, Economic Development 
and Tourism (DBEDT)

 

Department of Defense X 
Department of Education  
Department of Hawaiian Home Lands , Hawaiian 
Homes Commission

 

Department of Health X 
Department of Human Services X 
Department of Labor and Industrial Relations  
DLNR - Land Division X 
DLNR - Commission on Water Resource 
Management

 

DLNR - Division of Aquatic Resources X 
DLNR - Office of Conservation and Coastal 
Lands 

 

DLNR State Historic Preservation Division  
Department of Transportation X 
OEQC X 
Office of Hawaiian Affairs X 
Office of Planning, Hawaii CZM Program X 
University of Hawai‘i Environmental Center  

County of Maui 

Department of Environmental Management X 
Department of Fire and Public Safety  
Department of Housing and Human Concerns  
Department of Parks & Recreation  
Department of Planning X 
Department of Public Works X 
Department of Transportation  
Department of Water Supply  
Office of the Mayor  
Police Department  

Utilities Hawaiian Telecom  
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Hawaiian Electric Company  
Oceanic Time Warner  

Libraries 
Hawaii State Public Library  
University of Hawai‘i Maui College Library  

Organizations/Individuals 

Aquanimity Now  
Earthjustice X 
Hawaiian Commercial & Sugar Company  
Hui O Nā Wai ‘Ehā X 
Linsey’s LLC  
Maui Coastal Land Trust  
Maui Tomorrow Foundation  
North Shore at Waiehu, LLC  
The Civic Clubs Maui Council  
Wailuku Main Street Association  
Mr. Zoltan Rudolics  
Ms. Elaine Wender  
Mr. Ed Lindsay  
Mr. Tom Stevens  
Mr. Mark Tracey  
Mr. David Ixy  
Mr. Daniel Ornellas  

Elected Officials 

 

US Senator - Mazie K. Hirono  
US Senator - Brian Schatz  
US Representative - Tulsi Gabbard  
State Senator (District 5) - Gilbert S.C. Keith-
Agaran 

 

State Representative (District 8) - Joseph M. 
Souki 

 

County Council Representative - Michael 
Victorino 

 

News Media The Maui News X 
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EXECUTIVE SUMMARY 

The United States Army Corps of Engineers (USACE) is conducting an Environmental Assessment (EA) 

for the modification of the existing 1981 ‘Īao Stream Flood Control Project in Wailuku, Maui, Hawai‘i.  

Under the legislative authority of the Flood Control Act of 1948, Section 205, Public Law (PL) 80-858, as 

amended, 33 United States Code (USC) 701s; PL 93-251, as amended; PL 97-140 and PL 99-662, the 

USACE is authorized to implement flood damage reduction improvements to the ‘Īao Stream that meet or 

exceed Standard Project Flood (SPF) requirements to protect the existing Wailuku community.   

Proposed Action.  Under the “Modification to Completed Projects” Program, a total of five alternatives 

and a no action alternative are presented.  One of the alternatives is recommended based on 

environmental feasibility and project ability to meet or exceed SPF requirements.  The project was 

designed for SPF protection with a peak design discharge of 27,500 cubic feet per second (cfs) 

downstream of Station 84+42 (near the ‘Imi Kālā Street Bridge, see Figure 3-8) and 26,000 cfs 

downstream of Station 92+02 (near Spreckles Ditch, see Figure 3-8). 

Purpose and Need.   

Purpose:  The ‘Īao Stream channel was originally modified by the USACE from 1968 through 1981.  This 

original Flood Control Project, completed in October of 1981 has since experienced repeated erosion 

events that have damaged existing levees, causing undermining and a gradual collapse (Figures 4-4 and 4-

5).  High stream flows resulted in downcutting of the natural streambed and erosion of the base of the east 

bank levee structure at the approximate mid-point of the straightened stream channel segment, 1,700 m 

upstream of the stream mouth (See Section 2.0 for more details).  Several residential and commercial 

structures along the right bank are in danger of being undercut if streambank erosion continues, as is the 

heiau along the lower reach of the left bank.  Erosion caused by high flow events has been partially 

repaired with concrete rubble masonry (CRM), however these repairs have subsequently suffered from 

additional erosion.  The purpose of the proposed ‘Īao Stream Flood Control Project is to correct 

deficiencies associated with the existing Flood Control Project constructed in 1981.  Frequent repairs 

have proved to be costly and do not adequately address the problem.   

Need:  Modifications to the 1981 Flood Control Project are needed to prevent further property damage 

resulting from undermining of stream bank and levee locations, and to protect Wailuku town from flood 

damage.  In addition, levee certification that the completed project can withstand a 100-year frequency 

flood is required by the Federal Emergency Management Agency (FEMA) by February 2009; otherwise, 

the area protected by the project will revert to a flood hazard area in the Fall of 2009.  A government 

agency responsible for levee construction or a Registered Professional Engineer must provide this 
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certification.  In its present condition, the project cannot be certified as providing 100-year flood 

protection because the project is deficient as outlined in this report.  Therefore, the USACE has analyzed 

five alternatives and a no action alternative to modify the existing ‘Īao Stream Flood Control Project and 

prevent further high levels of streambed erosion, loss of life, and property damage during flood seasons.    

Alternatives.  The proposed alternatives are: I) Trapezoidal Concrete-Lined Channel, II) Rectangular and 

Compound Channel, III) Roller Compacted Concrete (RCC) and Boulder Invert Channel Following 

Existing Alignment, IV) Levee Reconstruction, V) Removal of Flood Control Improvements, and VI) No 

Action.  Alternatives II and IV do not meet the project objectives and were not carried on for further 

analysis.  Although Alternative VI is not a possible solution, it will be discussed throughout the document 

to provide a view of the “without project” scenario. 

In response to public comment during the scoping phase of the Draft EA, the USACE will be working 

with the local sponsor of the project, the County of Maui (COM) Department of Public Works (PW), to 

look into recreational possibilities to be incorporated with the chosen alternative, such as jogging and 

walking paths along the levees.   

Recommended Alternative.  Alternative III is the recommended plan, as it would best resolve the 

project’s design deficiency with the least amount of negative fiscal and environmental impacts and 

greatest net benefits.  It includes RCC lining of 7,200 ft of stream and raising the existing levee using 

CRM (See Section 3.0).  A recharge basin and diversion levee were considered for incorporation into the 

project approximately 1,100 ft upstream of Market Street to address the public comments concerning 

existing drought conditions on Maui, but were dropped from consideration following the recommendation 

of United States Fish and Wildlife Services (USFWS) and Department of Land and Natural Resources 

(DLNR) Department of Aquatic Resources (DAR) personnel that these features’ presence would have 

negative impacts on aquatic organisms.  Alternative III also includes a low-flow channel that is also 

designed to facilitate upstream and downstream migration of native organisms during periods of low 

water flow.  Mitigation measures agreed upon by the USACE, USFWS, and the COM include alignment 

of the low-flow channel along vegetated stream banks to allow existing overhanging vegetation to shade 

the channel and reduce water temperatures, and a retrofit of improved portions of the channel that are 

currently lacking low-flow design elements or that pose a challenge to migrating aquatic organisms. 

Affected Environment and Potential Impacts.  Potential negative impacts include short-term, long-

term, and cumulative impacts of Alternatives I, III and V, although the negative impacts for Alternative 

III have been minimized by the incorporation of several mitigation measures.  The majority of the 

concerns regarding potential negative environmental impacts were raised by the USFWS in its 2(b) 
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report.  During subsequent discussions between the USFWS and the USACE, these concerns were 

addressed by collectively devising mitigation measures which have been agreed to by the USFWS in a 

revised mitigation recommendation letter (Appendix J).  Alternative VI represents the current scenario, 

and thus would result in no new significant environmental impacts due to no action being taken.  The 

current levels of erosion and sedimentation would continue, however, along with the risk of flooding to 

the community. 

Geology and Soils.  While some degree of sedimentation is natural for any stream system, the ‘Īao Stream 

in its current state is experiencing extreme streambank erosion (i.e., 6 to 8 ft below the 1983 repairs) that 

leads to excessive sedimentation during high water flow storm events.  Alternatives I and III would 

effectively eliminate the excessive erosion and associated sedimentation, while Alternative V would 

exacerbate the current situation.  All three alternatives would have short-term sedimentation impacts 

during construction, although these can be mitigated through the incorporation of best management 

practices (BMPs) by the construction contractor.  Alternative VI would allow the continued streambank 

erosion and sedimentation of ‘Īao Stream because no action would be taken.   

Oceanography, Hydrology, and Flooding.  Alternatives I and III would effectively eliminate potential 

flood damage to the Wailuku community and surrounding areas.  Implementation of either alternative is 

not expected to adversely affect oceanographic characteristics of the area, adjacent beaches, or the inshore 

water circulation patterns.  Alternative I could negatively impact groundwater recharge due to its 

elimination of the existing flood plain and hardening of an additional 7,200 ft of channel.  Alternative III 

also hardens the 7,200 ft of channel, but mitigates this by incorporating weepholes in the RCC and 

keeping the existing flood plain.  As a direct result of water diversion features upstream from the project 

area, the stream basin is currently characterized by an absence of water 80 to 90 % of the time.  

Alternative III’s invert channel is designed to collect and facilitate groundwater movement during periods 

of low water flow.   

Alternative V would return the stream to its natural condition prior to 1981, facilitating groundwater 

recharge but allowing further streambank erosion as well as the possibility of major flooding to occur.  

Alternative VI would take no corrective action on the current state of the stream and streambank erosion 

would continue to occur.  While some degree of streambank flooding is natural for any stream system, in 

the case of the ‘Īao Stream this flooding can lead to a loss of life and property. 

Water Quality.  A short-term increase in turbidity is inevitable if water is flowing in the stream during 

construction for all proposed alternatives.  The general contractor is required to use silt containment 

devices and other effective methods to control turbidity to the maximum extent practicable.  The USACE 
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will monitor the marine water quality at the mouth of the stream before, during, and after construction to 

assure water quality standards are not exceeded.   

Sampling and analysis was performed at four locations in the near shore ocean off of the mouth of the 

‘Īao Stream.  Turbidity and potential of hydrogen (pH) were similar at all stations.  Near shore waters in 

the sampling area were turbid with very limited visibility due to strong winds and large waves caused by 

consistent northeasterly trade winds and currents.  While some level of sedimentation is natural for any 

stream system, current levels of sedimentation in the stream are likely elevated following storm events 

due to the excessive level of streambank erosion experienced during storm events, which may lead to an 

increase in sedimentation of Kahului Bay if sufficient water is flowing continuously to the ocean.  

Alternatives I and III would reduce the increased sedimentation that results from stream bank erosion 

during high water flow or flood events.  Alternatives V and VI would not only continue the current 

amount of sedimentation in the stream during storm events, but would exacerbate the erosion of 

streambanks and in turn increase the sedimentation of Kahului Bay if sufficient water were flowing 

continuously through the stream to the ocean. 

Terrestrial and Aquatic Biological Resources.  The proposed alternatives will subject terrestrial and 

riparian species to minimal adverse impacts.  The stream is currently used by aquatic organisms that 

undergo upstream and downstream migration for breeding and metamorphosis.  Under current conditions 

(Alternative VI), a limited number of upstream migrating fish and invertebrates successfully ascend 

thorough the channel to middle and upper reaches of the stream.  The number of successfully migrating 

organisms is limited due to the lack of water in the stream 80 to 90% of the time.  Aquatic species are 

susceptible to changes in stream flow due to their amphidromous life cycle.  Alternative I would 

negatively impact the aquatic fauna with the proposed smooth concrete channel.  Alternative III would 

have some negative impacts to aquatic species habitat, although these have been mitigated to the 

maximum extent practicable by incorporating a low flow boulder channel to replicate a more natural 

stream and design elements to facilitate the movement of aquatic organisms through the modified channel 

area.  Alternative III mitigation measures currently under discussion between the USACE, USFWS, and 

the COM include alignment of the low-flow channel along vegetated stream banks to allow overhanging 

vegetation to shade the channel and reduce water temperatures, and a retrofit of improved portions of the 

channel that are currently lacking low-flow design elements or that pose a challenge to migrating aquatic 

organisms.   
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Alternative V would revert the stream back to its natural state and might enhance the aquatic fauna, 

however it would also lead to flooding of the community.  Contaminants could be introduced into the 

stream during storm and flooding events.   

The draft FWCA report noted the presence of coral reef ecosystems within Kahului Bay, near the mouth 

of the ‘Īao Stream.  Coral ecosystems are sensitive to excessive sedimentation.  Short-term construction 

for all alternatives could result in an increase in turbidity in ‘Īao Stream as well as a potential increase in 

sedimentation of Kahului Bay, although this would be mitigated with engineering controls and BMPs.  

Alternatives I and III would provide a long-term reduction in sedimentation by eliminating the current 

excessive streambank erosion occurring within the ‘Īao Stream during high rainfall and flood events, 

while Alternative V would most likely not eliminate the excessive erosion problem. 

Wetland maps maintained by the USFWS indicate the potential presence of wetlands in the vicinity of the 

proposed project, particularly on the flood plain, which is currently used for agricultural and residential 

use.  These potential wetlands have not been field verified or jurisdictionally delineated.  Alternative I 

would open the flood plain up for development, while Alternatives III and V retain the flood plain in a 

natural state.  Any development of the floodplain would first require an investigation of whether any 

wetlands do indeed exist.  Alternative III’s project modifications are designed to take place within the 

existing flood control project limits, thus no wetlands issues have been identified with this alternative. 

Threatened and Endangered Species.  The USFWS and National Marine Fisheries Service (NMFS) have 

concurred with the USACE's determination that no known federally listed endangered or threatened biota 

or their critical habitats occur within the study area.  Formal consultation under Section 7 of the 

Endangered Species Act is therefore not required.  The USFWS stated that there is a potential existence of 

two candidate species of insects in the project area, although this has not been confirmed by field studies. 

Historic and Cultural Resources.  Studies indicate that there are no significant archaeological sites or 

traditional cultural properties within the Area of Potential Effects (APE).  No further archaeological 

investigation is necessary.  As a mitigation measure, the USACE will include monitoring by a qualified 

archaeologist during construction associated with the widening of the stream to accommodate the 

proposed improvement of the ‘Imi Kālā Street Bridge. 

Implementation of any available alternatives will not impact known historic or cultural resources.  

Interviews conducted during a cultural impacts assessment in 2003 found that any proposed flood control 

related projects create concern for residents regarding possible water diversion, erosion, and adverse 

impacts to the natural environment.  Possible cultural impacts include potentially negative reactions from 

the Wailuku community to Alternatives I and III, and a positive reaction to Alternative V.  A public 
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scoping meeting was held on August 12, 2003 to address these public concerns.  Consultation with 

resource agencies has been pursued throughout the course of this project, and will continue throughout the 

design and construction phases of the project to ensure all environmental concerns are being addressed 

and mitigated to the maximum extent practicable.  This will be conveyed to the Wailuku community.   

Section 106 consultation has been initiated with the State of Hawai‘i Historic Preservation Office 

(SHPO), the Office of Hawaiian Affairs (OHA), the County of Maui Cultural Resources Commission, the 

Central Maui Hawaiian Civic Club, and the President of the Association of Hawaiian Civic Clubs.  The 

USACE sent a letter to these parties indicating that a “no adverse effect” determination had been made.  

Consultation is ongoing.  Any further developments will be addressed and included in the final EA.  

Land Use and Visual Resources.  Short term land use impacts may be generated from construction 

activities limiting access to and from public areas.  USACE will work closely with local police and fire 

authorities and provide early planning for alternate routes, as well as traffic control.  With the exception 

of Alternative V, no adverse land use impacts are expected, as Alternatives I and III do not encroach into 

developed areas of the Wailuku community.  Alternatives V and VI will result in long-term erosion and 

private property damage to key parcels of land along the stream.   

Aesthetic impacts differ depending on the alternative chosen.  Alternatives I and III would remove 70% 

of the remaining natural alluvial channel of the stream, adversely impacting the aesthetic quality of the 

stream.  Alternative III mitigates this to the maximum extent practicable by providing a more visually 

appealing low-flow channel and maintaining stream-side vegetation, though the RCC channel walls and 

levee raises will impact the existing aesthetic natural quality of the stream.  Alternative V would 

effectively remove all man-made flood control improvements since 1981.  With time, the stream would 

be restored to a completely natural condition which could potentially become more aesthetically pleasing 

than its current state.  With no flood control protection however, local residents and businesses would be 

subject to flood damage to properties and potential loss of life.  Alternative VI would make no changes to 

the current conditions of ‘Īao Stream. 

The flood plain is designated agricultural lands by the State of Hawaii, and current uses of this area are a 

mix of residential and agricultural use.  Alternatives III and V retain the flood plain, while Alternative I 

would allow the flood plain to be used for development. 

Land use in the area has transitioned from primarily sugarcane agriculture to alternative crops as well as 

commercial and residential development.  As a result, there may not be a need to divert the same amount 

of water from the ‘Īao Stream as was necessary to support sugarcane growth.   
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Hazardous, Toxic, and Radioactive Waste (HTRW).  The HTRW initial assessment was conducted under 

the USACE regulations (Engineer Report (ER) 1165-2-132) in 1997.  The results of the report have 

indicated that there are no existing or previous HTRW activities located in the project area.  The ‘Īao 

Stream basin has not been designated as a Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) action site, and no spills or other HTRW activity has been known to have 

affected the project area in the past.  All available alternatives, with the exception of Alternative VI, will 

consist of excavation of materials from the stream channel and its margins.  As the project area does not 

contain HTRW materials, the excavated material is not deemed hazardous.  Excess quantities of the 

excavated materials will be subject to testing and evaluation for suitability of disposal in accordance with 

the United States Environmental Protection Agency (EPA) before disposal in the COM landfill.  

Therefore, no potentially damaging impacts will befall the surrounding environment.  

Noise.  Noise levels will be temporarily increased during construction for all proposed alternatives due to 

the operation of heavy construction equipment.  Implementation of BMPs and compliance with applicable 

Federal, state, and local laws as indicated in Section 5.8 will mitigate construction noise levels to 

acceptable levels.  Prior to construction activities, a permit will be obtained from the State of Hawai‘i 

Department of Health (HDOH) for operation of construction equipment, power tools, and vehicles which 

will emit noise levels in excess of the allowable limits.  Alternative VI would result in continued short-

term construction noise during continuous repair activities.  There are no foreseeable long-term noise 

issues with any of the proposed alternatives and noise studies were not conducted for this project.   

Air Quality.  For all available alternatives, short-term dust and vehicle exhaust emissions will be present 

in the project area due to construction activities.  These effects are temporary, however, and only affect 

the area within the vicinity of the project so long as the contractor is required to strictly adhere to 

implementing all necessary measures to ensure containment of dust on the construction site.  Mitigation 

measures include the use of BMPs as well as strict adherence to Hawai‘i Administrative Rules (HAR) 

Title 11, Chapter 59 and 60.1 for Ambient Air Quality Standards (AAQS) and Air Pollution Control 

(APC) respectively.  On-site emissions generated from construction equipment emit nitrogen oxides and 

carbon monoxide.  Standards for nitrogen dioxide set by the National Ambient Air Quality Standards 

(NAAQS) are on an annual basis, and short-term construction is not likely to violate set annual standards.  

Carbon monoxide emissions will be very low and should be insignificant compared to normal vehicular 

emissions.   

Traffic.  The proposed alternative designs, with the exception of Alternative VI, consist of modifications 

to the existing flood channel and do not consist of new land uses, structures, or developments that would 
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require additional infrastructure needs.  Therefore the available alternatives will not affect existing traffic 

conditions.  COM, in cooperation with a private developer, is planning to replace the ‘Imi Kālā Street 

bridge and extend ‘Imi Kālā Street to connect to Kahekili Highway.  This will likely change the traffic 

patterns in the vicinity of the ‘Imi Kālā Street Bridge.  As there are no foreseeable impacts to existing 

traffic conditions from the alternatives however, a study was not conducted for this purpose.  Alternative 

VI would have no impact of the current traffic conditions.   

Recreation and Resource Use.  Alternative I would create adverse impacts on the natural quality of the 

‘Īao stream, impacting existing recreational resources along the stream in the long term.  Alternative III 

also would create some impacts to the natural quality of the stream, although these impacts have been 

mitigated somewhat by the incorporation of RCC and stream-side vegetation.  In response to public 

comments during the public scoping period, the USACE is currently working with the PW to look into 

recreational possibilities to be incorporated with the chosen alternative, such as jogging and walking paths 

along the levees, similar to the Kawainui Marsh in Kailua, Oahu.  Alternative V would remove all man-

made improvements and allow ‘Īao Stream to return to a completely natural state and might enhance the 

recreational quality of the stream area.  However, the lack of flood control devices could limit recreational 

activities for safety reasons.  Alternative VI would not change any of the current conditions.   Over the 

long-term, the accessibility to ‘Īao Stream would be impacted due to inadequate flood control.  

Economic and Social Resources, and Environmental Justice.  All available alternatives will generate 

short-term economic vitality for the island by providing temporary construction jobs.  Alternative I would 

provide long term positive economic prosperity to the growing community of Wailuku by mitigating 

flood events and eliminating ongoing stream bank erosion.  As part of this alternative, the existing left 

flood plain area may be utilized for future development opportunities by COM.     

Alternative III is designed to provide a SPF level of protection by constructing a new low-flow channel, 

hardening the existing banks with RCC, raising levees, and incorporating the existing flood plain as is.  In 

the long term, these measures will prevent damages to life and property, allow for development and 

growth of the community with minimal modifications, and will remain less intrusive to the existing 

environment.  The proposed concrete channel lining for Alternatives I and III may negatively impact the 

visual quality of ‘Īao Stream.  This may detract potential visitors, although this is unlikely considering the 

well-known ‘Īao Valley tourist attraction is located approximately 2 miles from the top of the project 

area. 

Alternative V would effectively remove all man-made flood control improvements since 1981, and the 

Wailuku community would be provided a flood-warning system in place of flood control improvements.  
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This alternative does not provide tangible flood control for the community and may hinder future 

development in the area.  Loss of life would be possible and damage to property would be inevitable.  

Alternative VI would not change any of the current conditions, and the area would return to a Flood 

Hazard Area in the fall of 2009.  Alternative VI would be a fiscal strain on the government to provide 

flood related assistance.  This alternative does not provide tangible flood control for the community and 

may hinder future development in the area.  Loss of life would be possible and damage to property would 

be inevitable. 

An assessment of possible adverse impacts resulting from implementation of any of the available 

alternatives indicates there are no disproportionate negative impacts toward minority and low-income 

populations (Executive Order (EO) 12898). 

Accessibility for Maintenance.  In its current state, the ‘Īao Stream requires regular channel repair by 

bulldozers, particularly after every storm event.  Eroded material is also removed from the concrete 

channel located under the Waiehu Beach Road Bridge.  Alternative VI would leave ‘Īao Stream in this 

current condition.  The need for maintenance would be lessened if Alternative I or III were implemented. 

Alternative I would be the easiest to maintain, while Alternative III would be more difficult due to the 

grouted boulder invert channel and potential vegetative growth.  Alternative V would return the stream to 

a natural state, and thus would not require maintenance.  However, this alternative does not meet the 

project objectives of flood and erosion control.  

Cumulative Impacts.  Alternative I would modify the existing flood channel system to prevent inevitable 

project failure, the loss of life, and extensive property damage.  Positive cumulative impacts created by 

these modifications including social/economic growth without hindrance from seasonal flooding.  

Government fiscal resources would not be strained to provide repairs and emergency support for flood 

damage to persons and properties.  Alternative I, however, would adversely impact the aquatic fauna of 

the ‘Īao Stream by removal of the natural streambed, leading to long-term deterioration of the existing 

aquatic fauna as well as adverse impacts to the scenic quality of the ‘Īao Stream.  This may in turn affect 

tourism and the economy.   

Alternative III has the least adverse impacts as the proposed grouted boulder invert channel will follow 

the existing stream alignment, use RCC side slopes, and retain streambank vegetation.  This will provide 

a more habitable area for existing aquatic fauna, but will still cause some degree of visual impact.  

Mitigation measures proposed by the USACE include alignment of the low-flow channel along vegetated 

stream banks to allow overhanging vegetation to shade the channel and reduce water temperatures, and a 
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retrofit of improved portions of the channel that are currently lacking low-flow design elements (refer to 

Section 3, Appendix I, and Appendix J for a more detailed description of retrofit mitigation measures 

proposed).  In the long-term, this alternative provides a means of enabling upstream migration of aquatic 

organisms, preserving streambank vegetation, and using grouted boulders to replicate a more natural 

looking stream.  Although this alternative represents an alteration of a natural stream system to a 

concrete-lined channel, the design elements mitigate the impacts to the maximum extent practicable.  The 

USFWS has indicated their concurrence with these mitigation measures in a revised mitigation 

recommendation letter (Appendix J).  Potential cumulative impacts from the ‘Imi Kālā Street Bridge 

replacement and ‘Imi Kālā Street extension, as well as the Hale Mua affordable housing subdivision 

planned by COM may include increased traffic in the vicinity of the project, although the project itself 

would not generate additional long-term traffic.   

Alternative V would allow the ‘Īao Stream to return to its natural state; with the use of a state-of-the-art 

flood warning system, lives may be saved but property damage will be inevitable.  The inconvenience and 

cost of repairs are serious public health and safety issues in the long term.  If this alternative was pursued, 

the project would incur heavy costs to relocate residents living within the flood-prone areas.  These 

additional costs contribute to the many factors that make Alternative V an unacceptable option. 

Alternative VI would leave ‘Īao Stream in its current condition.  Severe erosion would continue, 

contributing to levee failure in multiple locations, which would eventually lead to flooding of the ‘Īao 

Stream drainage basin.  Alternative VI would be a long-term inconvenience and fiscal strain on the 

government to provide flood related assistance.  This alternative does not provide tangible flood control 

for the community and may hinder future development in the area.  Loss of life would be possible and 

damage to property would be inevitable.. 

Irreversible and Irretrievable Commitment of Resources.  The USACE believes that project modification 

cannot be avoided due to the need to provide flood control for the Wailuku community.  Implementation 

of the recommended alternative will prevent otherwise inevitable project failure and thus prevent the 

potential loss of life and property.   

Alternative I – Long term negative impacts include visual and environmental degradation of the ‘Īao 

Stream which may affect the tourist economy.  Natural resources impacted are limited to existing aquatic 

species, which will not be able to adapt to the increased flow speed of water in the channel brought upon 

by the concrete lining.  

Alternative III – Long term negative impacts of visual and environmental degradation of the stream are 

minimized by mitigation measures.  The natural portion of the stream is currently characterized by 
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boulders and weeds, but a lack of water flow up to 90% of the time (Figures 4-4 and 4-5).  With 

Alternative III, this middle reach of the ‘Īao Stream would be converted to an RCC-lined section similar 

to the downstream and upstream portions of the stream (Figures 4-4 and 4-5).  The low-flow channel 

incorporated into this alternative is designed to minimize habitat loss for existing aquatic species in the 

stream as well as provide an opportunity for migration of aquatic organisms during low water flow 

events.  Incorporating stones into the concrete lined channel will provide a less negative visual impact to 

the natural character of the stream, although it will not be as aesthetically pleasing as a natural stream.  

Retaining the existing managed flood plain would facilitate groundwater recharge.  Success of this 

alternative will also rest upon mitigation measures including alignment of the low-flow channel along 

vegetated stream banks to allow overhanging vegetation to shade the channel and reduce water 

temperatures, and a retrofit of improved portions of the channel that are currently lacking low-flow design 

elements (Appendix I and Appendix J).   

Alternative V – Resources invested in the removal of all man-made flood control structures and relocation 

of residents in flood-prone areas would be irreversible.  Replaced by a state-of-the-art flood warning 

system, the natural environment of the ‘Īao Stream would be returned, at the cost of loss of property, and 

possibly life, in future flood events. 

Alternative VI – Since no action would be taken, over the long-term there would be inconvenience and 

fiscal strain on the government to provide repairs relating to flood related issues.  This alternative does 

not provide tangible flood control for the community and may hinder future development in the area.  

Loss of life would be possible and damage to property would be inevitable. 

Probable Adverse Environmental Effects Which Cannot Be Avoided.  Alternatives I and III will impact 

the existing stream environment with flood control improvements, although the impacts of Alternative III 

will be minimized or compensator for by mitigation measures.  Alternatives V and VI would impact the 

existing community with floods.  For Alternatives I and III, changes in the visual appearance of the 

stream may be viewed as adverse by some individuals.  Alternative III will minimize visual impacts by 

incorporating boulders in the low-flow channel that mimic the natural character of the stream .  For all 

alternatives, temporary noise and sedimentation impacts during construction or repairs are unavoidable.  

Possible sedimentation can be mitigated through the use of BMPs during construction.  The probable 

impacts of Alternative III are unavoidable but can be mitigated.  The proposed compensatory mitigation 

measures have been agreed to in a revised mitigation recommendation letter by the USFWS (Appendix J). 

Risk and Uncertainty.  The USACE believes that the project modification cannot be avoided due to the 

need to provide flood control for the Wailuku community.  Implementation of the recommended 
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alternative (Alternative III) will prevent otherwise inevitable project failure and thereby prevent the loss 

of life and property.  Both Alternatives I and III will achieve the project objective and prevent substantial 

damages to life and property in the long term.  Alternative I however, may negatively impact the existing 

natural environment of ‘Īao Stream, leading to degradation of aquatic fauna and eventually the aesthetic 

quality of the stream as a whole.  The proposed concrete lining of 70% of the remaining natural alluvial 

channel may adversely affect tourism and the economic viability of ‘Īao Valley, as it is a well-known 

attraction on Maui, although this is unlikely considering the 2-mile separation between the project area 

and the tourist attraction area.  Alternative III will provide a more environmentally friendly design with 

integration of boulders to mimic the natural habitat of the ‘Īao Stream and the inclusion of a low-flow 

channel with design elements to enable migration of aquatic organisms.  Not only will the aquatic fauna 

have an environment in which to survive, but the stream itself will appear more natural and aesthetically 

pleasing.  Survival of aquatic organisms will depend on proposed mitigation measures.  Alternative VI 

leaves the stream in its current state, and the area would return to a Flood Hazard Area in the fall of 2009.  

Alternative V eliminates all flood control, and is a high risk option. 

Economic Analysis.  The SPF floodplain is estimated to contain 362 single family residencies, 45 multi-

unit residential structures containing 464 condominium units, and 105 tax map parcels with one or more 

commercial structures.  The estimated replacement cost less depreciation value for commercial and 

residential structures is $194 million, and the estimated value of damageable contents is $164 million 

(Appendix K), using 2007 property tax assessed values.  The benefits of the project, in terms of damages 

or costs prevented, are calculated by comparing the without-project damages and/or costs to the with-

project damages and/or costs.  The benefits summary conducted as part of the economic analysis shows 

an annual total of approximately $2,572,000 in damages and/or costs prevented, as compared to the 

without-project condition.  The greatest benefits are estimated from residential and commercial structures 

and contents (ibid). 

It is a comparison of an alternative’s total average annual benefits and total average annual costs that 

determines its economic viability from a federal standpoint.  The federal government will consider 

participating in the construction of the alternatives with benefit-cost ratios greater than one.  The 

alternative with the highest net benefits is chosen as the recommended alternative from among the viable 

plans with benefit-cost ratios greater than one. 

Alternative III has the highest net benefits of the alternatives analyzed, as well as a benefit-cost ratio 

greater than one, is considered the National Economic Development (NED) Alternative Recommended 

Plan. 
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Comments and Coordination.  Public participation is organized in the form of public posting and 

agency consultations.  Public posting as well as individual notices were mailed to Federal, state, and 

county resource agencies in 1996 through 1997.  A public scoping meeting was held on August 12, 2003.  

Notification of the meeting was circulated via posting of the meeting notice in the daily paper, the Maui 

News.  Meeting notices were also mailed to potential stakeholders and community associations.  The 

scoping meeting was held at the Wailuku Community Center.  A public informational meeting is planned 

for the review of the draft Environmental Assessment report.  

Permits and Approvals.  The following are required permits and approvals for the proposed project.  

Section 401 State Water Quality Certification (WQC); Section 401(b)1 Analysis, National Pollutant 

Discharge Elimination System (NPDES) permit; Coastal Zone Management Consistency Determination; 

Stream Channel Alteration Permit (SCAP); State Conservation District Use Application (CDUA); and 

Special Management Area Use Permit (SMP).  

Table ES-1 provides a summary of the potential impacts and mitigation measures associated with each 

alternative. 



Draft Environmental Assessment   March 2009 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai‘i 

 ES-14

This page is intentionally left blank.



Draft Environmental Assessment               March 2009 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai‘i 

 ES-15

Table ES-1.  SUMMARY OF ENVIRONMENTAL IMPACTS AND PROPOSED MITIGATION 
Geology and Soils 
Alternative Impact Section Proposed Mitigation  
I Short-term construction sedimentation 

Long-term reduce shoreline erosion 
BMPs and appropriate permits and regulations to minimize turbidity. 

III Short-term construction sedimentation 
Long-term reduce shoreline erosion and 
reduce sediment load 

BMPs and appropriate permits and regulations to minimize turbidity. 

V Short-term construction sedimentation 
Long-term erosion and sedimentation 

BMPs and appropriate permits and regulations to minimize turbidity. 
None 

VI Long-term erosion and sedimentation 

4.1 

N/A 
Oceanography, Hydrology and Flooding 
Alternative Impact Section Proposed Mitigation  
I Eliminate Flooding. 

Potentially impact groundwater recharge.  
N/A 
None 

III Eliminate Flooding. N/A 
V Erosion and sedimentation impact ocean None 
VI Erosion and sedimentation impact ocean 

4.4 

None 
Water Quality 
Alternative Impact Section Proposed Mitigation 
I Short-term construction sedimentation 

Long-term reduce shoreline erosion 
BMPs and appropriate permits and regulations to minimize turbidity. 

III Short-term construction sedimentation 
Long-term reduce shoreline erosion and 
reduce sediment load 

BMPs and appropriate permits and regulations to minimize turbidity. 

V Short-term construction sedimentation 
Long-term erosion and sedimentation 

BMPs and appropriate permits and regulations to minimize turbidity. 
None 

VI Long-term erosion and sedimentation 

4.5 

N/A 
Terrestrial and Aquatic Biological Resources 
Alternative Impact Section Proposed Mitigation 
I Adverse impact to aquatic species Baffle Blocks & Drop Structures 
III Minimal adverse impact to aquatic species Baffle Blocks & Drop Structures; low-flow channel; align low-flow channel 

close to bank and maintain adequate vegetation to shade; retrofit measures. 
V No impact N/A 
VI No impact 

4.6 

N/A 
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Table ES-1.  SUMMARY OF ENVIRONMENTAL IMPACTS AND PROPOSED MITIGATION 
Threatened and Endangered Species 
Alternative Impact Section Proposed Mitigation 
I No impact N/A 
III No impact N/A 
V No impact N/A 
VI No impact 

4.7 

N/A 
Historic, Cultural Resources  
Alternative Impact Section Proposed Mitigation 
I No impact on historic resources, adverse 

cultural impact from current residents 
Cultural resources construction monitoring by a qualified archaeologist, 
additional public informational meeting. 
Ongoing consultation with resource agencies, transparency with community. 

III No historic impact, adverse cultural impact 
from current residents 

Cultural resources construction monitoring by a qualified archaeologist, 
additional public informational meeting. 
Ongoing consultation with resource agencies, transparency with community. 

V No impact 

5.1 

N/A 
VI No impact  N/A 
Land Use and Visual Resources 
Alternative Impact Section Proposed Mitigation 
I Adverse visual impact from concrete channel Proposed recreational features along ‘Īao Stream. 
III Minimal adverse visual impact Low-flow channel with grouted boulders to mimic natural stream habitat; 

Proposed recreational features along ‘Īao Stream. 
V Positive visual impact N/A 
VI Minimal adverse impact 

5.2 

None 
Hazardous, Toxic and Radioactive Waste (HTRW) 
Alternative Impact Section Proposed Mitigation 
III No impact N/A 
V No impact N/A 
VI No impact 

5.3 

N/A 
Noise  
Alternative Impact Section Proposed Mitigation 
I Short-term construction noise BMPs, contractor to strictly adhere to construction monitoring plan, proper 

maintenance of heavy equipment, appropriate permits and regulations. 
III Short-term construction noise 

5.4 

BMPs, contractor to strictly adhere to construction monitoring plan, proper 
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Table ES-1.  SUMMARY OF ENVIRONMENTAL IMPACTS AND PROPOSED MITIGATION 
maintenance of heavy equipment, appropriate permits and regulations. 

V Short-term construction noise BMPs, contractor to strictly adhere to construction monitoring plan, proper 
maintenance of heavy equipment, appropriate permits and regulations. 

VI Short-term noise during continuous repairs None 
Air Quality 
Alternative Impact Section Proposed Mitigation 
I Short-term construction fugitive dust BMPs, contractor to strictly adhere to agreed upon dust control measures, (also 

add measure to control odor) and appropriate permits and regulations. 
III Short-term construction fugitive dust BMPs, contractor to strictly adhere to agreed upon dust control measures, (also 

add measure to control odor) and appropriate permits and regulations. 
V Short-term construction fugitive dust BMPs, contractor to strictly adhere to agreed upon dust control measures, (also 

add measure to control odor) and appropriate permits and regulations. 
VI No impact 

5.5 

N/A 
Traffic 
Alternative Impact Section Proposed Mitigation 
I No Impacts N/A 
III No Impacts N/A 
V No Impacts N/A 
VI No impact 

5.6 

N/A 
Recreation and Resource Use 
Alternative Impact Section Proposed Mitigation 
I ♦ Short-term construction impacts related to 

accessibility of public areas. 
♦ Long-term aesthetic impacts to existing 
recreational areas. 

♦ Preplanning of alternate routes and police officers to direct traffic during 
construction periods. 
♦ Added recreational features are being proposed to be incorporated into 
alternative. 

III ♦ Short-term construction impacts related to 
accessibility of public areas. 
♦ Minimal long-term aesthetic impacts to 
existing recreational areas. 

♦ Preplanning of alternate routes and police officers to direct traffic during 
construction periods. 
♦ Added recreational features are being proposed to be incorporated into 
alternative. 

V ♦ Short-term construction impacts related to 
accessibility of public areas. 
♦ Long-term impacts to accessibility of areas 
due to lack of flood control devices. 

♦ Preplanning of alternate routes and police officers to direct traffic during 
construction periods. 
♦ Proposed recreational features may be limited due to lack of flood control 
devices. 

VI Long-term impacts to accessibility of areas 

5.7 

Recreational use may be limited due to inadequate flood control. 
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Table ES-1.  SUMMARY OF ENVIRONMENTAL IMPACTS AND PROPOSED MITIGATION 
due to inadequate flood control. 

Economic and Social Resources and E.O. 12898 
Alternative Impact Section Proposed Mitigation 
I ♦ Short term economic vitality from 

construction.   
♦ Long term protection from floods brings 
economic and social prosperity.  Aesthetics of 
the stream is detracted and may adversely 
affect tourism. 
 

Added recreational features are being proposed to be incorporated into 
alternative for long-term recreational value. 

III ♦ Short term economic vitality from 
construction.   
♦ Long term protection from floods brings 
economic and social prosperity.  Minimal 
adverse aesthetic features may affect tourism. 

Added recreational features are being proposed to be incorporated into 
alternative for long-term recreational value. 

V ♦ Hinder future development in addition to 
possible loss of life and damage to property. 
♦ Fiscal strain on government to provide flood 
related assistance. 

State of the art flood warning system. 

VI ♦ Hinder future development in addition to 
possible loss of life and damage to property. 
♦ Fiscal strain on government to provide flood 
related assistance. 

5.8 

None 

Cumulative Impacts 
Alternative Impact Section Proposed Mitigation 
I ♦ Long term protection from floods brings 

economic and social prosperity.   
♦ Adverse impact to aquatic fauna leading to 
long-term deterioration of scenic quality, may 
in turn affect tourism and the economy. 
♦ Potential impacts on traffic from ‘Imi Kālā 
Bridge replacement, road extension and Hale 
Mua affordable housing subdivision. 

Added recreational features are being proposed to be incorporated into 
alternative for long-term recreational value. 
None 
 
 
No traffic impacts attributable to the proposed projects are anticipated.   

III ♦ Long term protection from floods brings 

5.10 

Added recreational features are being proposed to be incorporated into 
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Table ES-1.  SUMMARY OF ENVIRONMENTAL IMPACTS AND PROPOSED MITIGATION 
economic and social prosperity.   
♦ Minimal adverse impact to aquatic fauna 
and scenic quality.   
♦ Potential impacts on traffic from ‘Imi Kālā 
Bridge replacement, road extension and Hale 
Mua affordable housing subdivision. 

alternative for long-term recreational value. 
Low-flow invert channel; maintenance of vegetation to reduce water 
temperatures, retrofit measures. 
No traffic impacts attributable to the proposed projects are anticipated.  
Alternative III incorporates design elements to support the proposed bridge 
replacement. 

V ♦ High possibility of loss of life and property 
damage.  Long-term inconvenience and fiscal 
stress on government and the community for 
flood related issues.     
♦ Positive impact to aquatic fauna and scenic 
quality as all man-made structures are 
removed and stream is returned to natural 
state. 

State of the art flood warning system. 

VI ♦ Possibility of loss of life and property 
damage.  Long-term inconvenience and fiscal 
stress on government and the community for 
flood related issues.     
 

None 

Irreversible and Irretrievable Commitment of Resources 
Alternative Impact Section Proposed Mitigation 
I ♦ Labor and fiscal resources 

♦ Adverse impact to aquatic fauna leading to 
long-term deterioration of natural resources. 

N/A 

III ♦ Labor and fiscal resources 
♦ Minimal adverse impact to aquatic fauna 
lessens impact of deterioration to natural 
resources. 

N/A 
Low-flow invert channel; maintenance of vegetation to reduce water 
temperatures, retrofit measures. 
 

V ♦ Labor and fiscal resources 
♦ Possible loss of life/property damage 
♦ Fiscal strain on government to provide flood 
related assistance.   

N/A 

VI ♦ Labor and fiscal resources 
♦ Possible loss of life/property damage 
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N/A 
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Table ES-1.  SUMMARY OF ENVIRONMENTAL IMPACTS AND PROPOSED MITIGATION 
♦ Fiscal strain on government to provide flood 
related assistance.   

Probable Adverse Environmental Effects Which Cannot Be Avoided 
Alternative Impact Section Proposed Mitigation 
I ♦ Short-term adverse impacts from 

construction: noise, air, and water. 
♦ Visual changes to stream by increase in area 
covered by concrete lining resulting in 
harsher, less natural environment. 

BMPs, contractor will be required to strictly adhere to state and county 
construction noise and air quality standards, and appropriate permits and 
regulations.  Construction equipment will need to be maintained in good working 
order at all times.   

III ♦ Short-term adverse impacts from 
construction: noise, air, and water. 
♦ Minimal visual changes to stream from 
impact to natural environment. 

BMPs, contractor will be required to strictly adhere to state and county 
construction noise and air quality standards, and appropriate permits and 
regulations.  Visual changes mitigated by using stones to approximate natural 
appearance of the stream.  Facilitates groundwater recharge by retaining the 
floodplain and incorporating weepholes.  Maintain adequate vegetation to 
provide shade and reduce water temperatures.  Retrofit measures. 

V ♦ Short-term adverse impacts from 
construction: noise, air, and water. 
♦ Positive environmental effects to enhance 
visual quality of stream. 

5.12 

BMPs, contractor will be required to strictly adhere to state and county 
construction noise and air quality standards, and appropriate permits and 
regulations.   

VI ♦ Long term adverse impacts from erosion and 
sedimentation 

 None 
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1.0  INTRODUCTION 

The United States Army Corps of Engineers (USACE)  is conducting an Environmental Assessment (EA) 

for the modification of the ‘Īao Stream Flood Control Project, Wailuku, Maui, Hawai‘i, completed in 

1981.  During the years 1981-1989, severe flood damage caused erosion that compromised channel 

stability and weakened portions of the existing levees.  As a result of this damage, the ‘Īao Stream Flood 

Control Project of 1981 requires upgrades and modifications, as future flood events may cause damage to 

life and property in areas of Wailuku town.  Levee certification that the completed project can withstand a 

100-year frequency flood is required by the Federal Emergency Management Agency (FEMA) by 

February 2009; otherwise, the area protected by the project will revert to a flood hazard area in the fall of 

2009. 

The USACE has determined that the damages incurred to the 1981 Flood Control Project during the years 

immediately following the completion of the project are due to design deficiencies to the original project.  

Under the legislative authority of the Flood Control Act of 1948, Section 205, Public Law (PL) 80-858, as 

amended, 33 United States Code (USC) 701s; PL 93-251, as amended; PL 97-140 and PL 99-662, the 

USACE is authorized to implement flood damage reduction improvements to the ‘Īao Stream that meet or 

exceed Standard Project Flood (SPF)1 requirements to protect the existing Wailuku community.  The 

project was designed for SPF protection with a peak discharge of 27,500 cubic feet per second (cfs) at the 

downstream limit of the project (250 feet (ft) upstream from the mouth of the stream) and 26,000 cfs at 

the upstream limit of the project (2.5 miles upstream from the mouth of the stream). 

Environet, Inc. has been retained, under Contract No.  DACA83-01-D-0014 to prepare an EA in 

accordance with the National Environmental Policy Act (NEPA) of 1969, as amended, Council on 

Environmental Quality (CEQ) regulations (40 Code of Federal Regulations (CFR) 1500-1508); Engineer 

Report (ER) 200-2-2, Environmental Quality Procedures for Implementing NEPA; and Chapter 343, 

Hawai‘i Revised Statutes (HRS) and Act 50, as amended. 

                                                      

1 The SPF is the flood that may be expected from the most severe combination of meteorologic and hydrologic 
conditions that are considered to be reasonably characteristic of the geographical region involved, excluding 
extremely rare combinations.  The SPF represents a "standard" against which the degree of protection selected for a 
project may be judged and compared with protection provided at similar projects in other localities.  The SPF for the 
‘Īao Stream is estimated as approximately 27,500 cfs. 
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1.1  LOCATION 

The ‘Īao Stream drainage basin is a 10 square mile area that begins at the boundary between the Lahaina 

and Wailuku Judicial districts and extends along the crests of the Kahoolewa and Kapilau Ridges to the 

Pacific Ocean (Figure 1-1).  The basin is eight miles long and averages 1.25 miles in width.  It is 

characterized by two major topographic features: a coastal plain that extends about three miles inland, and 

‘Īao Valley, the largest valley in West Maui, which extends from the coastal plain to the summit of Pu‘u 

Kukui at an elevation of 5,800 ft above sea level.  

The ‘Īao Stream Flood Control Project was initiated in 1977 and completed in 1981.  The stream drains 

into a steep valley with stream flows at the upstream project limit conveyed into a debris basin.  The 1981 

‘Īao Stream Flood Control Project consists of a debris basin located 2.5 miles upstream from the stream 

mouth, a 3,500-foot long channel downstream from the debris basin: levees along the left and right bank, 

flood plain management along 6,950 ft of the left bank, and stream realignment for a 1,730-foot reach to 

the shoreline.  In the flood plain management reach, levees are located on the right stream bank and are 

offset up to 80 ft beyond the existing stream bank.  The proposed improvements to the 1981 Flood 

Control Project extend from above Waiehu Beach Road (Sta 22+00) to the debris basin at the upstream 

limits of the project, a distance of approximately 2.5 miles (Figure 1-2).   

The lower portion of the ‘Īao Stream in its current state (i.e., the area downstream from the water 

diversion structure (See Figure 1-3)) is not conducive to aquatic life.  Due to the diversion of water from 

the stream, and also due to the intermittent nature of the stream itself, the stream below the diversion 

structure is absent of water approximately 90 % of the time (Appendix A).  Were it not for the efforts of a 

local aquatic biologist to capture organisms from ponded areas near the ocean outlet and physically 

transport them to the upper reaches of the stream, there would likely be no instream migration of aquatic 

organisms from the ocean to upstream areas.  In some concrete-lined portions of the stream, a low-flow 

channel has been constructed.  This low-flow element has been identified as a positive feature for aquatic 

organisms, particularly where shade is present.  Other barriers to instream migration of aquatic organisms 

include the 22-foot drop structure at Station 97+23, concrete-lined portions without a low-flow channel, 

and a few smooth elevation drops that lack sufficient rugosity for migrating organisms to grasp or rest 

(See Figure 1-3).   

The preferred alternative (Alternative III) involves converting 7,200 ft of natural stream bed to a roller 

compacted concrete (RCC)-lined channel.  The channel has been designed to include low-flow elements 

that will enhance passage of aquatic organisms during periods of stream flow.  While United States Fish 

and Wildlife Service (USFWS) originally viewed the proposed alternative as a significant environmental 
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impact, subsequent discussions between the USACE and USFWS identified ways to mitigate these 

impacts to an acceptable level.  As a result of these discussions, the proposed alternative includes several 

additional design features and retrofitting of existing concrete-lined portions of the stream that are outside 

the project area.  These measures are discussed in greater detail in Section 3.0 of this report, and are also 

included in a revised mitigation recommendation letter by the USFWS (Appendix J). 

1.2  PROPOSED ACTION 

The proposed ‘Īao Stream Flood Control Project is intended to correct deficiencies associated with the 

existing Flood Control Project completed in 1981.  Modifications to the 1981 Flood Control Project are 

needed to prevent further streambed erosion and protect Wailuku town from flood damage.  In addition, 

construction of an alternative to restore ‘Īao Stream to its original design capacity of 27,500 cfs will 

certify the project to FEMA standards. 

NEPA, in conjunction with applicable regulations listed in the previous section, requires alternative 

solutions to the proposed action be developed and presented collectively in this report.  The proposed 

action and alternatives are then evaluated in order to determine the most feasible and environmentally 

acceptable plan for implementing flood damage reduction improvements that meet or exceed SPF 

requirements.   

During the public scoping meeting for the project on August 12, 2003, consideration of an additional 

alternative was requested.  The result was inclusion of a fifth alternative, which includes removal of 

existing flood control improvements from the area and the return of ‘Īao Stream to its original state, pre-

flood control construction conditions. 

A total of five alternatives and a no action alternative are discussed in this EA.  Alternatives are presented 

in Table 1-1 and described further in detail in Section 3.0.  

Table 1-1:  Alternatives 

Alternative Description 

I Trapezoidal Concrete-Lined Channel  

II Rectangular and Compound Channel  

III RCC and Boulder Invert Channel Following Existing Alignment 

IV Levee Reconstruction 

V Removal of Flood Control Improvements 

VI 
No Action 
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1.3  OVERVIEW OF ALTERNATIVES CONSIDERED 

In response to public comment regarding the possibility to add recreational features to the modification to 

the 1981 Flood Control Project, the USACE is currently working with the local project sponsor, the 

County of Maui (COM) Department of Public Works (PW), to look into jogging and walking paths along 

the levees as added recreational features to be incorporated with the chosen alternative.   

The proposed alternatives are as follows: 

Alternative I Trapezoidal Concrete-Lined Channel – This alternative would contain up to the SPF 

within the improved channel.  Alternative I consists of a trapezoidal, concrete-lined channel with a 40-

foot bottom width, 90-foot top width and interior splitter walls at channel curves (Figure 1-4).  The new 

channel would mainly follow the existing stream alignment Station 22+00 (0.5 miles upstream from the 

stream mouth) to 92+02 (1.8 miles upstream from the stream mouth), for a distance of 7,200 ft.  The 

channel would also be realigned to the north between Stations 76+40 to 86+60 (an approximate 950-foot 

length extending east and west of the ‘Imi Kālā Street Bridge) to avoid affecting structures that have been 

constructed on the right bank.  All design flows up to the standard project flood would be contained 

within the channel, thereby eliminating the need for the existing floodplain on the left bank and making 

the land available for development.  Negative environmental impacts include potential objections by 

public and resource agencies with regard to the conversion of a natural stream bottom to a concrete-lined 

invert (70% conversion).  Total project cost is estimated at $38.8 million.  This alternative would achieve 

project objectives and is considered to be feasible from an engineering and economic perspective.  

Therefore, this alternative was further analyzed. 

Alternative II Rectangular and Compound Channel – This alternative would contain up to the SPF.  

Alternative II consists of a rectangular and compound, concrete-lined channel with a 20-foot bottom 

width and 145-foot top width between Stations 22+00 and 92+02 for a distance of approximately 7,200 ft 

(Figure 1-5).  Improvements would include a straightened alignment and a shallow 55-foot wide grass-

lined channel adjacent on the left bank (to contain up to the SPF).  Total project cost is estimated at $52.8 

million.  Although effective in addressing flood control concerns, negative environmental impacts include 

destruction of the existing stream habitat due to straightening of the natural channel alignment and 

concrete lining of the stream, which will likely generate strong objections from the public and resource 

agencies.  This alternative was eliminated from further consideration due to environmental concerns and 

economic viability.   
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Alternative III Roller Compacted Concrete and Boulder Invert Channel – This alternative was 

designed for SPF protection with a peak design discharge of 27,500 cfs downstream of Station 84+42 (0.5 

miles upstream from the stream mouth) and 26,000 cfs downstream of Station 92+02.  Typical stream 

stabilization improvements would consist of boulders in the main channel low flow section with RCC 

stream bank protection, in order to replicate a more natural stream invert.  Design elements would be 

included into existing and planned channel segments to facilitate the movement of native fish and other 

aquatic organisms (Figure 1-6).  Total project length extends from Station 22+00 to the debris basin (2.5 

miles upstream from the shore).  Modifications are described in more detail below: 

A new ground water recharge basin and diversion levee were considered for inclusion by partially 

blocking the low flow outlets at the existing debris basin located approximately 1,100 ft upstream of 

Market Street at Station 127+00 and adding a levee on the left bank upstream of the existing debris basin.  

Water would pond in the debris basin and help facilitate percolation into the ‘Īao aquifer during rainy 

season.  This mitigation was dropped from consideration following the recommendation of USFWS and 

Department of Land and Natural Resources (DLNR) Department of Aquatic Resources (DAR) personnel 

citing the presence of the recharge basin would have negative impacts on aquatic organisms.   

Modify the drop structure between Stations 96+74.21 and 97+23.21.  A new stepped drop structure would 

eliminate the dangerous 22-foot vertical drop and improve passage of in-stream fish (‘o‘opu) and other 

aquatic organisms. 

Modify existing low flow concrete channels with small blocks to break up high velocity flows and 

facilitate fish passage. 

Add hydraulic improvements to the concrete channel between Stations 92+02 and 95+41.  These 

improvements include baffle blocks and a weir within the existing concrete channel to more evenly 

distribute flow. 

Incorporate RCC side slopes and an approximately 15-foot wide and 20-inch deep grouted boulder invert 

channel that would mainly follow the alignment of the existing stream between Stations 22+00 and 92+02 

(approximately 7,200 ft long).  The median base width range would vary between 40 to 60 ft. 
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Include stream realignment and widening between Stations 76+02 and 85+30.  The channel would be 

realigned to the north on the left bank to avoid existing structures to the right bank and be widened to 

reduce water surface profile at the ‘Imi Kālā Street Bridge.  As a result of the channel widening, the 10-

year flood (i.e., the low flow condition of 7,200 cfs) will be contained within the channel but floods 

greater than 7,200 cfs and up to the SPF of 27,500 cfs will spread out on the existing left bank flood plain 

area.   

Construct a low flow boulder channel within the RCC portion.  The approximately 15-foot wide low flow 

channel would use boulders embedded in concrete to replicate a more natural streambed substrate.  

Retrofit design elements have also been included to facilitate the movement of native organisms through 

the modified channel area.  These elements include a step structure at the 22-foot vertical drop (Station 

97+23), widening existing low-flow channel areas, installing low-flow channel segments in existing flat-

bottomed cement channel segments and in the center of the existing debris basin, blocks along the sloped 

portions of the existing channel to provide a resting place for climbing organisms, and an alignment along 

the vegetated portions of the left bank to provide shade and reduce water temperatures.  These mitigation 

measures have been proposed as compensation for unavoidable impacts, and have been agreed to in a 

revised mitigation recommendation letter by the USFWS (Appendix J). 

Incorporate right bank levee raises.  The existing right bank levee would be raised at Stations 45+37 to 

48+85 by 4.5 ft using a concrete rubble masonry (CRM) wall on top of the existing earth levee and up to 

0.7 ft at Stations 25+62 to 26+46.  The 0.7-foot raise can be accomplished using earth levee fill material.  

Adjacent land uses that may have an impact to their viewscape by the levee raises include warehouses in 

the vicinity of the 0.7 foot levee raise and residential townhomes in the vicinity of the 4.5 foot levee raise.  

The impact to the viewscape of the warehouses would be minimal, but the impact to the townhomes 

would be noticeable.  The modified levee would look similar to the levee built for the Kawainui marsh 

restoration on Oahu (Figure 3-4). 

Channel lining, retaining walls, and raising the levee walls would be necessary due to the excessive flow 

velocities and higher flood levels.  This alternative would achieve project objectives and is considered to 

be feasible from an engineering and cost perspective.  Total project cost is estimated at $30.1 million.  

Alternative III is considered the "environmental alternative" because it would minimize or otherwise 

mitigate for negative environmental impacts to the project area.  Therefore, Alternative III is the 

recommended alternative (reformulated plan) as it would best reduce the flooding problems and minimize 

or mitigate for environmental impacts. 
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Alternative IV Levee Reconstruction – This alternative would widen the basal stream area, flattening 

the slope of the left bank, and reconstructing the levee toe with concrete riprap filling the void under the 

levee toe.  A CRM cutoff wall would be constructed fronting the existing levees (Figure 1-7).  This 

alternative would retain the floodplain on the left bank and contain up to the SPF.  Potential impacts 

would be minimal.  Total project cost is estimated at $12.5 million.   

The risk of failure also remained because rebuilding and extending toe protection was tried at ‘Īao Stream 

after storms in January 1980 and after a storm in 1981, as documented in a Memorandum for Commander 

(March 28, 1995), U.S. Army Engineer Division, Pacific Ocean.  ‘Īao Stream has continued to erode 

adjacent to the toe protection works and is now 8 to 10 ft below the last toe protection repair, completed 

in November 1983.  The toe continues to erode due because the cutoff wall at the levee toe is a fixed hard 

point in a moveable boulder and gravel bed stream.  The unlined left bank of the stream erodes and the 

bottom of the stream erodes, but the cutoff wall does not.  As the stream erodes, the fixed hard point is 

gradually uncovered and undermined.  The COM PW fills areas adjacent to the toe cutoff wall after flood 

events by placing large boulders against the eroding levee toe (Figures 4-4 and 4-5). 

Although this work is effective for low frequency events, no flood events larger than a 4% flood have 

occurred in ‘Īao Stream since project construction.  Floods larger than the 4% flood will likely have 

enough force and duration to erode the stream near the toe of the cutoff wall causing undermining and 

consequential levee slope failure.  Levee toe protection with a cutoff wall is not considered a viable 

solution for ‘Īao Stream flood control. Therefore, Alternative IV was not carried forward for further 

evaluation. 

Alternative V Removal of Flood Control Improvements – This would include removal of all existing 

man-made improvements to the existing channel and returning the stream to its original natural state.  The 

community of Wailuku would be placed back into the flood plain, with no flood protection levees.  A 

state-of-the-art flooding warning system would replace man-made flood control devices.  The estimated 

project cost for this alternative is $34.5 million.  This estimate does not include the costs of relocating 

residents in flood-prone areas, which would be required for this alternative and would be expected to be 

quite substantial given the costs of real estate in Maui.  Although this alternative does not meet project 

objectives from an engineering perspective, there is an expressed public support for this alternative due to 

its environmental benefits, and the alternative was carried forward for further evaluation.  Despite its 

public support, this alternative was not selected due to potential for loss of life and protection to urbanized 

areas. 
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Alternative VI No Action - Alternative VI is not to perform modifications to the existing Flood Control 

Project.  Continuing severe erosion may be a result of the no action alternative, contributing to levee 

failure in multiple locations, which would eventually lead to flooding of the ‘Īao Stream drainage basin.  

A project failure would cause possible loss of life and extensive property damage would be inevitable.  

Although this alternative would not meet project objectives, it is discussed throughout the document to 

provide the reader with a perspective of the without-project scenario. 
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2.0  PURPOSE AND NEED FOR ACTION 

2.1 PURPOSE OF THE PROPOSED ACTION 

The 1981 ‘Īao Stream Flood Control project was authorized by the Flood Control Act of 1968 and 

completed in October of 1981.  The original project consisted of a debris basin, channel improvements, 

diversion levees, and flood plain management.   

During the construction phase in January 1980 a flood occurred that caused extensive erosion of the 

sacrificial berm and undermined portions of the completed levees.  As a result, the streamside slope of the 

levees was extended with a concrete riprap slope lining into the streambed.  Considered to be a state of 

the art design at that time, the toe of the cutoff walls was imbedded five ft in depth as provided in the 

project design document.   

Shortly after project completion, stream flows occurred that caused erosion of the stream bottom along an 

approximately 7,000 foot reach between the concrete channel and the Waiehu Beach Road.  The erosion 

undermined the project levee with scour depths extending to a maximum of six ft below the existing 

boulder concrete slope lining.  In July 1982, the Honolulu District Corps of Engineers requested that 

corrective work be approved to extend the boulder concrete slope protection from the damaged portion to 

a minimum of five ft below the eroded stream bottom.  The Office of the Chief of Engineers granted 

approval for this work in January 1983.  The corrective work was completed in November 1983 under the 

Productive Employment Appropriation Act of 1983 and authorized under Section 205 of the Flood 

Control Act of 1948, PL 80-858, as amended.  The stream channel has since eroded as much as six to 

eight feet below the 1983 repair.  The USACE subsequently decided to conduct a reconnaissance study to 

investigate solutions to the recurring problems that are slowly undermining areas of the levee.  In March 

1995, a report was submitted by USACE recommending modification to ‘Īao Stream to replace the 

existing levee system with a trapezoidal concrete-lined channel (7,200 ft long). 

A slope stability analysis was performed in 1997 to determine the stability of two areas identified as 

possible locations of levee failure.  Stability analysis indicates instability may occur after flood waters 

have receded at Station 40+00.  This assumes the 1996 slope geometry is further eroded to steepen the 

slope and deepen the stream bottom.  Should a standard project flood occur prior to any repairs, flood 

waters would be able to pass through this portion of the levee and enter into adjacent housing areas.  

Water passing will further erode the levee.   

The existing stream channel has a relatively narrow width of 40 to 60 ft, is boulder lined, and dry about 

90% of the time.  Levees with a surface of grouted riprap are interspersed along the right bank.  The 
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channel has an average slope of 2.6%.  This steep stream channel results in critical and supercritical flows 

in the stream.  The average channel velocity through the unlined portion of the stream varies between 8 

and 32 feet per second (fps) with an average velocity in excess of 20 fps during annual floods.  These 

high velocities have eroded the channel bed and caused severe undermining of the existing levees.  To 

date, no flow larger than a 4% event has occurred in ‘Īao Stream since construction was completed in 

1981. 

Levee certification that the completed project can withstand a 100-year frequency flood is required by the 

Federal Emergency Management Agency (FEMA) by February 2009; otherwise, the area protected by the 

project will revert to a flood hazard area in the fall of 2009.  A government agency responsible for levee 

construction or a Registered Professional Engineer must provide this certification.  In its present 

condition, the project cannot be certified as providing 100-year flood protection.   

Repeated floods in this area have caused high stream flows, undermining the existing flood plain levees in 

key locations (Figures 4-4 and 4-5).  High stream flows resulted in downcutting of the natural streambed 

and erosion of the base of the east bank levee structure (See Section 2.0, and Figures 4-4 and 4-5 for more 

details).  Several residential and commercial structures along the right bank are in danger of being 

undercut if streambank erosion continues, as is the heiau along the lower reach of the left bank.  The 

USACE has determined that the damages incurred by the 1981 Flood Control Project during the years 

immediately following the completion of the project are due to design deficiencies of the original project. 

The purpose of the proposed action is to find a solution to stop levee and streambed erosion and to protect 

adjoining property from flooding during major storm events.  A secondary objective is to maintain habitat 

for aquatic species passage by keeping a low-flow channel as recommended by the USACE Committee 

on Channel Stabilization.  The estimated lifespan of the Flood Control Project is anticipated to be 

between 50 and 100 years.  Five alternatives and a no action alternative have been formulated for 

consideration.  Of these alternatives, three are considered for further evaluation in this EA (see Section 

1.3). 

2.2 NEED FOR THE PROPOSED ACTION 

The ‘Īao Stream Flood Control project has prevented an estimated $24.2 million in damages to date.  It 

has instilled a sense of security in the growing community of Wailuku.  A failure in the existing levees 

would cause flood waters to inundate the ‘Īao Stream drainage basin as if there were no levees present at 

all.  Loss of life and extensive property damage due to floods and erosion would be inevitable. 
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Modifications to the existing ‘Īao Stream Flood Control Project are needed to preserve the reliability of 

the existing project and to protect the health and well-being of the Wailuku Community.  Implementation 

of the modifications would resolve the project’s design deficiency and prevent further high levels of 

streambed erosion, thereby eliminating the risk of levee failure and the associated loss of life and property 

damage that could result.   
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3.0 ALTERNATIVES 

3.1 GENERAL DESCRIPTION OF THE ACTION’S TECHNICAL, ECONOMIC, SOCIAL, 

AND ENVIRONMENTAL CHARACTERISTICS 

3.1.1 Technical 

Baffle Blocks and Weir.  The recommended baffle block structures consist of nine concrete blocks that 

would be constructed at the downstream end of the existing concrete channel (Station 92+02).  These 

blocks are required to slow high velocity flows before they enter the middle reach of the project within 

the levee system.  A weir structure is also required upstream of the baffle blocks in the concrete channel 

section to more evenly distribute water flows (Figure 3-1).  The weir is placed at an angle across the 

channel to more evenly distribute flows.  The weir is 45 ft long and 3 ft high and begins at Station 95+41 

and ends at Station 95+10.  A modified drop structure would eliminate the 22-foot vertical drop that 

exists at the end of the rectangular channel.  The structure is not required for hydraulic reasons or a 

criterion required by any of the resource agencies, but is desirable for safety and in-stream fish passage.  

The estimated construction cost of the blocks is $188,400. 

Drop Structure.  A drop structure (Stations 96+74.21 to 97+23.21) would eliminate the existing 22-foot 

vertical drop at the end of the existing rectangular channel.  This structure, although not required for 

hydraulic reasons, is desirable for safety of residents utilizing the area because it would increase safety in 

the stream as well as improve the ability of aquatic animals to migrate upstream (Figure 3-2).  The present 

22-foot drop prevents instream migration.  Proposed mitigation measures for Alternative III include a 

stepped fish passage structure at the drop structure to facilitate upstream fish and invertebrate migration.  

This portion of the channel would also be designed to connect the low-flow channel upstream from the 

drop structure to the low-flow channel downstream from the drop structure.  The profile and plan views 

for the proposed drop structure are shown on Figure 3-2. 

The drop structure, weir, and baffle blocks improve flow conditions in the concrete channel no matter 

what is constructed downstream.  An existing danger is that high velocity flows leaving the concrete 

channel would erode the outlet area and cause undermining of the channel.  The weir and baffle blocks 

would typically even out the flow and reduce exit velocities from the concrete channel, thereby improving 

flow conditions downstream.  This was verified by the hydraulic model study conducted by the Army 

Engineer Research and Development Center (ERDC). 
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The model study showed that hydraulic conditions in this portion of the channel are unbalanced below the 

drop structure with the inside of the bend at channel Station 94+20 dewatered and velocities exiting the 

channel approaching 40 fps.  This is much different than the original design report which assumed a 

hydraulic jump would form downstream of the drop structure and velocities would not exceed 11.8 fps in 

this section of the concrete channel.  This unbalanced flow as detailed in the model study may result in 

undermining and failure of the concrete channel at its downstream end.  Recommendations from ERDC to 

improve existing conditions included adding baffle blocks and a weir to more evenly distribute flows.  

ERDC also recommended construction of a stilling basin at the outlet. 

The drop structure, weir, and baffle blocks should be considered part of each alternative, except the 

alternative of removing all structures from the channel (Alternative V) and the No Action alternative 

(Alternative VI).  The decision to include this structure will be determined by the PW who is the local 

project sponsor.  The PW will review such factors as feasibility, maintenance requirements, and 

community interest.  The estimated construction cost of the drop structure is $266,000. 

Low-Flow Channel.  The proposed typical section in Alternative III includes an approximately 15-foot 

wide low flow channel installed approximately 20 inches lower than the proposed RCC channel invert.  

Due to high velocities, the boulders, which will range in size from 15 to 18 inches in diameter with six 

inches protruding above the channel, will be grouted.  Minimal non-woody vegetation would be allowed 

to grow in the low flow channel in order to simulate a more natural channel and reduce water 

temperatures.  Where practical, the low flow channel would be placed closer to the left bank because trees 

on the overbank would provide some shade over the channel and reduce water temperatures. 

As part of an agreement between USFWS, USACE, DAR, and PW, Alternative III includes a retrofit of 

some portions of the currently existing concrete lined low-flow channel elements.  The retrofit, which 

would mainly include widening the low-flow channel in specified areas, would allow for enhanced 

passage of aquatic organisms during periods of stream flow. 

Channel Realignment and Widening.  The channel will be realigned away from the right bank between 

Stations 76+02 and 85+30.  The right bank in this area is very steep and buildings located at the top of 

bank are in danger of collapse into the stream.  Additional hydraulic analysis of this reach indicates that if 

the reach captures the entire design flow of 27,500 cfs then existing levees on the right bank will be 

overtopped.  In order to reduce the probability of this overtopping, a channel widening is recommended in 

this area.   
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The channel realignment between Stations 76+02 and 85+30 includes a wider main channel which will 

significantly reduce water surface profile at the ‘Imi Kālā Street Bridge.  To widen the channel, the left 

bank would be excavated up to 90 ft starting at a bank elevation just above the 10% flood elevation.  Low 

flows and flood flows of less than 10% frequency will remain in the existing channel.  When flows 

exceed the 10% flood, they would overtop the left overbank and flow through the excavated area, 

reducing the design water surface profile from existing conditions.  The widened cut surface would be 

paved with roller compacted concrete to withstand the high design velocities of approximately 25 fps.  

The new left bank in the excavated area would be cut to a 3 horizontal to 1 vertical side slope and would 

be revegetated.  The widened channel Water Surface Elevation (WSEL) is significantly below the right 

bank elevation but was designed like that in order to accommodate the low chord elevation of the new 

‘Imi Kālā Street Bridge.  The ‘Imi Kālā Street Bridge would require two separate spans to cross the 

excavated section at Station 78+61 (Table 3-1).  

Table 3-1:  Channel Widening 

  Existing Right Bank  
Left Overbank 

Widening 
Left 

Overbank 
Widened 
Channel 

River WSEL* Elevation From Channel Elevation WSEL* 

Cross Section (ft msl) (ft msl) Centerline(ft) (ft msl) (ft msl) 

85+30 198.19 215.52 0 190.73 197.71 

84+81 202.65 214.20 52 190.48 201.74 

84+57 202.83 212.34 55 188.7 201.99 

84+42 202.81 212.29 53 188.3 202.05 

84+13 199.61 212.38 60 188.26 199.37 

83+12 195.37 208.14 89 185.34 191.44 

82+12 190.96 199.93 122 184.02 188.36 

81+07 186.22 197.10 125 180.86 184.81 

80+12 192.18 194.14 96 179.05 183.24 

79+01 189.01 189.00 76 174.81 179.57 

78+61 186.64 186.31 60 173.33 178.63 
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Table 3-1:  Channel Widening 

  Existing Right Bank  
Left Overbank 

Widening 
Left 

Overbank 
Widened 
Channel 

River WSEL* Elevation From Channel Elevation WSEL* 

Cross Section (ft msl) (ft msl) Centerline(ft) (ft msl) (ft msl) 

77+95 187.14 183.01 58 171.56 177.05 

77+18 180.53 180.01 60 170.28 177.15 

76+02 175.24 180.01 0 166.66 179.33 

75+03 171.40 179.96 0 165.13 172.19 

*27,500 cfs – Downstream of Station 84+42    

‘Imi Kālā Street Bridge.  The existing bridge near Station 78+61 has a computed capacity of about 

9,600 cfs based on the original design report.  The water surface at this bridge was computed at the 

approximate elevation of the underside of the bridge in the original design analysis with significant flows 

bypassing the bridge on the left bank.  The County of Maui, in cooperation with a private developer, has 

plans to replace this bridge.  The design discharge for the new bridge will be 27,500 cfs. 

Grouted riprap.  Grouted riprap consists of stone bed and slope protection having voids filled with grout 

or concrete to form a veneer of cementitious-bonded aggregate armor.  Components of the grouted riprap 

system include stable and properly prepared slope; free draining sub-base or bedding layer; and protection 

layer consisting sound, durable stone bonded by a mixture of cementitious materials, water, aggregates, 

and admixtures.  Granular filter and sub-base materials, geotextiles, sub-drains, weep holes, cutoffs, and 

other special features are also included as needed.  Grouted riprap is widely used as an economical 

alternative to conventional riprap treatment where required stone size cannot be economically produced; 

and when repairing conventional riprap that has been damaged as a consequence of being subjected to 

water velocities exceeding design values.  However, extreme caution is advised to insure that the stone 

displacement was indeed related to high velocities and not the result of slope or foundation failure.  

Grouted riprap must only be used on properly designed slopes.  Grouted riprap requires special attention 

to the design of stable slopes, edge and toe protections, sub-base, pressure relief and drainage, stone size 

and gradation, stone quality, and grout design.  Stability of the materials to be protected by grouted riprap 

controls the design of slope geometry in the same manner as it would for conventional riprap protection.  

Grouted riprap is generally considered to be a rigid structure but does not possess significant strength to 
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bridge sizeable voids or withstand uplift pressures.  Therefore, foundation support is critical.  Riprapped 

levee side slopes have performed well in this project except where the toe has been undermined. 

Roller-Compacted Concrete.  RCC may be considered for application where no-slump concrete can be 

transported, placed, and compacted using earth and rock-fill construction equipment.  Ideal RCC projects 

will involve large placement areas with little or no reinforcement.  RCC may be used to repair 

undermined sections of the boulder concrete and for repair of the failed levee slopes.  The properties of 

hardened RCC are similar to those of conventionally placed mass concrete.  For well-compacted RCC 

mixtures, the influences of type of cementitious materials and aggregate quality to the compressive 

strength are similar to those for conventionally placed mass concrete.  RCC with high-quality aggregates 

will produce compressive strength equal to that of conventional concrete. 

A primary design consideration for RCC for this project is abrasion-erosion resistance.  For both RCC 

and conventional concrete, resistance to degradation by abrasion-erosion increases with compressive 

strength.  Since hard durable basalt concrete aggregates are readily available, a design compressive 

strength (f’c90) of 5000 to 6000 pounds per square inch should be considered.  Based on historical data, an 

estimated cement content of 500 pounds per cubic yard will be required to achieve this strength level for 

the RCC. 

The foundation and slopes on which RCC is to be placed should be properly prepared to fully support the 

RCC.  The RCC system should be designed similar to a conventional concrete channel liner including a 

free-draining granular sub-base, weep holes, drains and other special features as needed (Figure 3-3).  A 

significant amount of excavation will be required to remove large boulders and vegetation, level the 

stream channel invert and trim and excavate the side slopes. 

Minor flooding is possible at any time of the year and so construction sequencing and staging is an 

important consideration.  Channel and side slope excavation, foundation preparation and placement of 

RCC should be accomplished in a staged fashion exposing a minimal amount of the prepared channel that 

is not protected by RCC.  RCC that is in place five to seven days should perform well if exposed to 

flowing water. 

Existing Floodplain Hydraulic Modeling.  This analysis assumes that existing right bank levees will fail 

or become non-effective if a flood event of greater than 25-year return period occurs.  The project 

floodplain thus reverts to the original floodplain that existed before the right bank levees downstream of 

Station 92+02 were constructed.   The areas and depths of flooding were modeled to match the 

floodplains shown in ‘Īao Stream Design Memorandum No. 1, Hydrology, dated March 1974.  
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Manning Roughness Coefficients.  Manning Roughness Coefficients (Table 3-2) are 0.07 for the left 

bank based on pasture and light brush and 0.015 for the RCC lined main channel.  Values of 0.03 are used 

for the low flow boulder channel located within the RCC lined area.  The “n” value shown is taken from 

the 1976 Design Memorandum.   

Table 3-2:  Roughness Factors Manning’s “n” 

Item “n”* 
Concrete - RCC Lining 0.015 
Boulder Concrete * 0.030 
Right Overbank Primary Flow Area 0.032 
Grouted Riprap  * 0.035 
Existing Stream  * 0.040 
Residential Areas or Pasture/Light 
Brush  * 

0.070 

Dense Brush  * 0.090 

Source:  *1976 Design Memorandum 

Levee Raise Risk and Uncertainty Analyses.  The top of levee has been set based on a risk and 

uncertainty analyses using the guidance provided in EM 1110-2-1619 dated 1 August 1996.  The standard 

deviation used for stage is estimated at 0.6 ft based on Table 5-2 (EM 1110-2-1619); ‘Īao Stream cross 

sections are based on a topographic map with 4-foot contours and Manning’s n reliability is considered 

good.  Assuming that 95 % of the error range would be encompassed by stages two standard deviations 

above the mean, then 1.2 ft is added to the mean WSEL to determine the upper WSEL.  Because ‘Īao 

Stream experiences rapid flow with significant wave action during floods that is not accounted for in 

Hydrologic Engineering Center River Analysis System (HEC-RAS), an additional 2.0 ft was added to the 

upper bound of stage to set the top of levee height.  For example, at Station 47+93 the mean WSEL based 

on HEC-RAS was found to be 104.67 ft above msl (Figure 3-4).  Adding 1.2 feet for the upper bound of 

state plus 2.0 feet for wave uncertainty, the levee height is determined to be 107.87 feet above msl which 

is 3.37 feet above the existing right bank elevation. 

The levees in damage Reaches 2 and 4 between river stations 25+62 and 49+03 have shown in multiple 

studies that the existing levee heights are not high enough to meet the criteria of the Risk and Uncertainty 

analysis.  The levees may need to be raised as much as four feet in certain areas, however, the existing 

levee elevations are based on old survey information that has not been updated or tested for accuracy.  It 

is recommended that a survey of the top of the right bank levee be completed during Plans and 

Specifications to determine the actual height the levee would need to be raised in order to meet the risk 

and uncertainty requirements stated above. 
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Construction.  Normal construction equipment for this project would most likely include bulldozers, 

backhoes, front-end loaders, and dump trucks.  Alternative III would also include a batch plant with 

rotating drum mixer, rolling compactors (probably rubber tires), and bottom dump trucks for placing the 

RCC before it is compacted by the rollers.  For Alternatives I and III, concrete trucks with pumping 

equipment would likely be used to line the channel (Alternative I) or embed the boulders in the bottom of 

the low-flow channel (Alternative III). 

Alternative I.  Alternative I consists of a trapezoidal, concrete-lined channel with a 40-foot bottom width 

and 90-foot top width.  The new channel alignment would mostly follow the existing stream alignment 

from Stations 22+00 (0.5 miles upstream from the stream mouth) and Station 94+00 (2.5 miles upstream 

from the stream mouth), for a distance of approximately 7,200 ft.  However, between Stations 76+40 and 

86+60, the channel would be realigned to the north to avoid affecting existing structures on the right of 

the bank.  The channel includes interior splitter walls at all channel curves.  All design flows up to the 

SPF would be contained within the channel, thereby eliminating the need for a floodplain on the left bank 

of the project and making the land available for development (See Figure 3-5).  All the levees could 

possibly be de-authorized through separate action.  The channel would be widened in the vicinity of the 

‘Imi Kālā Street Bridge to reduce WSELs, reduce erosion potential on the right bank, and accommodate 

the proposed road and bridge crossing the ‘Īao Stream at Station 78+61.  Total project cost is estimated at 

$38.8 million.  This alternative would achieve project objectives and is considered to be feasible from an 

engineering and economic perspective.  Negative environmental impacts include potential objections by 

public and resource agencies with regard to the conversion of a natural stream bottom to a concrete-lined 

invert. 

Alternative II.  Alternative II would contain up to the SPF.  Alternative II consists of a rectangular and 

compound, concrete-lined channel with a 20-foot bottom width and 145-foot top width.  Improvements 

would include a straightened alignment and a shallow 55-foot wide grass-lined channel adjacent on the 

left bank (to contain up to the SPF).  Total project cost is estimated at $52.8 million.  Although effective 

in addressing flood control concerns, negative environmental impacts include destruction of the existing 

stream habitat due to straightening of the natural channel alignment and concrete lining of the stream, 

which will likely generate strong objections from the public and resource agencies.  Due to potentially 

severe environmental impacts and the likelihood of strenuous objections from the public and resource 

agencies, this alternative was not carried forward for detailed evaluation. 

Alternative III.  Alternative III would contain 10-year flood events, also known as low-flow events 

(7,200 cfs) within the structural improvements and overflows up to the SPF within the existing floodplain 
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on the left bank.  This alternative would include an RCC-lined main channel with a grouted boulder invert 

channel, which would mainly follow the existing stream alignment between Stations 22+00 and 94+00 

(approximately 7,200 ft long).  However, between Stations 76+40 and 86+60, the channel would be 

realigned to the north to avoid existing structures to the right bank.  This alternative involves excavating 

approximately 8,000 cubic yards of material along the 7,200 foot channel.  The channel invert would also 

be graded in order to place the RCC.  The median base width would vary between 40 to 60 ft.  Typical 

stream stabilization improvements would consist of boulders in the main channel low-flow section with 

RCC stream bank protection on a 1.5:1 (height to volume (H:V)) to 5:1 bank slope.  These boulders 

would replicate a more natural stream invert and facilitate the movement of native fish and other aquatic 

organisms through the modified low-flow channel area.  Channel lining, retaining walls, and raising the 

levee walls would be necessary due to the excessive flow velocities and higher flood levels.  The channel 

would be widened in the vicinity of the ‘Imi Kālā Street Bridge to reduce WSELs, reduce erosion 

potential on the right bank, and accommodate the proposed road and bridge crossing the ‘Īao Stream at 

river Station 78+61 (Figures 3-6 through 3-8).   

A new ground water recharge basin and diversion levee were considered for inclusion in this alternative.  

The basin would be constructed by partially blocking the low-flow outlets at the existing debris basin, 

located approximately 1,100 ft upstream of Market Street at the top of the project.  Water would pond in 

the debris basin and help facilitate percolation into the ‘Īao aquifer during rainy season.  The recharge 

basin was dropped from consideration following the recommendation of USFWS and DLNR-DAR 

personnel citing negative impacts on aquatic organisms.   

Alternative III would achieve project objectives and is considered to be feasible from an engineering and 

cost perspective. Total project cost is estimated at $30.1 million. 

Alternative III is considered the “environmental alternative”, because it would minimize negative 

environmental impacts to the project area by:  1) utilizing the original floodplain along the left bank of the 

project for flood flows greater than 7,200 cfs and as a result keeping this area in open space; and 2) 

incorporating a boulder lined low-flow channel that would simulate a natural stream thereby creating a 

less severe stream environment than one that is strictly concrete lined.  The low-flow channel is also 

designed to facilitate upstream and downstream migration of aquatic organisms.  During discussions 

between the USFWS and the USACE, additional mitigation measures were discussed.  The first is to 

align the low-flow channel close to stream banks with overhanging vegetation where possible, so that the 

vegetation will provide shade for the channel, thereby reducing water temperatures.   
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The second mitigation measure is a retrofit of improved portions of the stream that are currently not 

conducive to fish and other aquatic organism migration.  Retrofit design elements have also been included 

to facilitate the movement of native organisms through the modified channel area.  These elements 

include a step structure at the 22-foot vertical drop (Station 97+23), widening existing low-flow channel 

areas, installing low-flow channel segments in existing flat-bottomed cement channel segments and in the 

center of the existing debris basin, blocks along the sloped portions of the existing channel to provide a 

resting place for climbing organisms, and an alignment along the vegetated portions of the left bank to 

provide shade and reduce water temperatures.  These mitigation measures have been proposed as 

compensation for unavoidable impacts, and have been agreed to in a revised mitigation recommendation 

letter by the USFWS (Appendix J).  Therefore, Alternative III is preferred as it would best reduce the 

flooding problems and minimize or mitigate for unavoidable environmental impacts. 

Alternative IV.  Rebuilding and extending toe protection was tried at ‘Īao Stream after a storm in January 

1980 and after a storm in 1981, as documented by the U.S. Army Engineer Division, Pacific Ocean 

(USACE, March 1995).  ‘Īao Stream has continued to erode adjacent to the toe protection works and is 

now 8 to 10 ft below the last toe protection repair, completed in November 1983.  The toe continues to 

erode because the cutoff wall at the levee toe is a fixed hard point in a moveable boulder and gravel bed 

stream.  Although COM continues to fill areas adjacent to the toe cutoff wall after flood events by placing 

boulders against the eroding levee toe, the fixes are temporary because the work is effective for low 

frequency events (USACE, 2008).  No flood events larger than a four % flood have occurred in the ‘Īao 

Stream since project construction.  Floods larger than the four % flood will likely have enough force and 

duration to erode the stream near the toe of the cutoff wall causing undermining and consequential levee 

slope failure.  Therefore, levee toe protection with a cutoff wall is not considered a viable solution for ‘Īao 

Stream flood control. 

This option would not meet the project objective and erosion would continue to occur.  This alternative 

was therefore not carried forward for detailed evaluation. 

Alternative V.  Alternative V includes the removal of all concrete and man-made structures constructed 

since 1981 for the existing Flood Control Project, thereby returning the stream to its original natural 

condition.  This alternative would result in removal of 2,500 linear feet of existing cement-lined stream 

channel.  Urbanized areas adjacent to the stream would become part of the natural stream overbank and 

would be placed back into the flood plain, subject to flooding.   

A flooding warning system would be installed to replace the protection provided by the Flood Control 

Project levees.  The estimated project cost is $34.5 million.  Although this alternative does not meet 
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project objectives from an engineering perspective, there is an expressed public support for this 

alternative due to its environmental benefits, and the alternative was carried forward for further analysis. 

Alternative VI.  Alternative VI is to not perform the modifications to the existing Flood Control Project.  

Continued severe erosion may be a result of Alternative VI, contributing to levee failure in multiple 

locations.  This would eventually lead to flooding of the ‘Īao Stream drainage basin as if there were no 

Flood Control Project.  The existing Flood Control Project has instilled a sense of security in the Wailuku 

community which has grown in size since 1981.  A project failure would cause possible loss of life and 

extensive property damage would be inevitable.  Although this alternative is not feasible, it has been 

carried forward throughout this document to illustrate the “without-project” scenario.   

3.1.2 Socioeconomic 

Estimated project costs range from approximately $12.5 million to $52.8 million depending on the 

alternative chosen.  Short-term, negative impacts during construction are expected for 

residences/businesses near the construction areas.  With the exception of Alternative V and VI, long-term 

positive impacts include the protection from erosion and flood damages to life and property from future 

flooding in the Wailuku area.  Long-term positive impacts from Alternative V include restoration of the 

‘Īao Stream to a state near its natural condition, although negative impacts such as flood and erosion 

damages to property would be unavoidable.  Alternative VI would leave ‘Īao Stream in its current 

condition, which would allow the continual erosion of the streambanks and a high risk of flooding.  

Property damage would occur, and the reversion of the area to a Flood Hazard Area would have a 

negative impact on businesses in the area.   

A Real Estate Planning Report was prepared by the USACE to determine the cost of completing this 

project according to the recommended alternative, Alternative III, an RCC and boulder invert channel 

with a 40 to 60-foot bottom.  The report found that there is no necessity for relocation of public utilities, 

and no relocations under PL 91-646 are anticipated.  There are no known surface or subsurface minerals 

that would affect the construction, operation or maintenance of this modification project.  The non-

Federal sponsor, COM, has been assessed as to its capabilities to acquire the necessary land, easements 

and/or rights of way (LER) for this modification project.  Zoning is agricultural, residential, and industrial 

(Figure 3-7) and no zoning adjustments or land use change is required for this project (Appendix L)   

The modification project will require 4.78 acres of permanent channel improvement easements, 0.32 acres 

of perpetual joint use road easements, and 2.06 acres of temporary work area easements.  The non-Federal 

sponsor, COM, has approved the Government’s standard easement estates for the 3 types of easements 
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necessary for this modification project.  There are multiple owners.  Baseline cost estimate for real estate 

includes $118,400 for the easements, a 30 % contingency in the amount of $35,000 and $240,000 for 

administrative costs, totaling $394,000.  A schedule of proposed land acquisition milestones, approved by 

the Government Project Manager and COM, is included in the Real Estate Planning report, which is 

included as part of the Engineering Documentation Report (EDR) prepared by USACE (USACE, 2008). 

3.1.3 Environmental 

Available alternatives include I, III, V, and VI.  Of these options, Alternative I would result in the most 

changes to the existing habitat of the native stream fauna.  Proposed changes in stream alignment and 

smooth concrete channelization would adversely affect existing natural habitat as well as alter stream 

flow, so that native amphidromous species may not survive.  Alternative V presents the least long term 

alteration to the native environment, as all previous man-made flood control improvements would be 

removed, thus resulting in a completely natural stream, and a community susceptible to flooding.  

Alternative VI would have long term adverse impacts from erosion and sedimentation and would not 

meet the goals of this project.  Alternative VI also represents the current condition of the stream, which 

lacks stream flow approximately 90% of the time and is not conducive to migration of instream aquatic 

organisms.  Alternative III will be able to achieve both flood control and environmental project 

objectives, as flood control improvements are designed to include a habitat for native species as well as 

maintaining a flood plain, and low-flow stream channel.  Mitigation measures currently under discussion 

between the USACE, USFWS, and the COM include alignment of the low-flow channel along vegetated 

stream banks to allow overhanging vegetation to shade the channel and reduce water temperatures, and a 

potential retrofit of improved portions of the channel that are currently lacking low-flow design elements 

or that pose a hindrance to migration of aquatic organisms.  These mitigation measures have been agreed 

to by USFWS in a recent revised mitigation recommendation letter (Appendix J) as sufficient 

compensation for unavoidable impacts to the natural environment. 

Alternative III is designed to facilitate upstream and downstream migration of aquatic organisms, given 

sufficient water flow.  Stream flow restoration is a topic that is currently under discussion by state and 

federal resource agencies, community groups, and private entities that hold licenses for diversion and out-

of-stream consumptive use of ‘Īao Stream water.  This decision is outside the function and authority of 

the USACE, however.  If and when stream flow is partially restored, the low-flow design elements of 

Alternative III will function to enhance passage of native stream fauna.   

Baffle blocks and a low weir are required to slow down and more evenly distribute high velocity flows 

before entry to the middle reach of the project within the levee system.  This system will be considered 
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for all the alternatives, and consist of nine concrete blocks that would be constructed at Station 94+00, 

near the downstream end of the existing rectangular concrete channel, and a low weir structure upstream 

of the baffle blocks in the concrete channel section.   

A drop structure would eliminate the existing 22-foot vertical drop at the end of the existing rectangular 

channel located at Station 97+23.  This structure is not required for hydraulic reasons, but is desirable for 

safety for people utilizing the area and could provide a pathway for the migration of native fish and other 

aquatic organisms.  The decision for the construction of this structure will be determined consistent with 

COM plans and public interest. 

3.2 COMPARISON OF ALTERNATIVES 

The alternatives evaluated in this EA are summarized in Table 3-1.  Alternatives that are suitable upon 

evaluation of environmental and social impacts are further discussed in subsequent sections.   

3.2.1 Recommended Alternative 

Alternative III is the recommended alternative as it addresses both flood control and environmental 

issues.  The selection process for choosing this alternative from the available options presented is three-

fold.  First, the type of management measures, both structural and nonstructural, are considered in regards 

to problem resolution and meeting the purpose and constraints for the project.  Second, the best 

management measures are combined with consideration for environmental impacts and mitigation of the 

affected areas.  Third, local community desires and needs are evaluated in detail when considering the 

selected alternative.  Alternative III addresses all concerns as implementation of this design will meet the 

project purpose of flood control and stream bank stabilization, while minimizing or mitigating for the 

impact to the existing environment.  Recommended mitigation measures include alignment of the low-

flow channel along vegetated stream banks to allow overhanging vegetation to shade the channel and 

reduce water temperatures, and a retrofit of improved portions of the channel that are currently lacking 

low-flow design elements and a pathway for migration of aquatic organisms.  
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Table 3-3:  Summary Comparison of Alternatives  

 Alternative I Alternative II Alternative III Alternative IV Alternative V Alternative VI 

Description of 
Alternative 

Trapezoidal 
Concrete-Lined 

Channel  

Rectangular and 
Compound Channel 

RCC and Grouted 
Boulder Invert 

Channel Following 
Existing Alignment 

Levee 
Reconstruction 

Removal of Flood 
Control 

Improvements 
No Action 

Level of Flood 
Protection SPF Protection SPF Protection SPF Protection 

SPF Protection, but 
risk of structural 

failure 

None.  Flood 
warning system 

only 

SPF Protection, but 
risk of structural 

failure 

Utilization of 
Flood Plain 

Flood plain may be 
utilized for other 

purpose 

Flood plain may be 
utilized for other 

purpose 

Left bank remains a 
restricted flood 

plain 

Left bank remains a 
restricted flood 

plain 

Left bank remains a 
restricted flood 

plain 

Left bank remains a 
restricted flood 

plain 

Visual 
Aesthetics 

Concrete channel 
replaces natural 

stream 

Concrete channel 
replaces natural 
stream bottom 

RCC channel 
replaces natural 
bottom; include 

low-flow channel. 

Retains natural 
stream invert Natural stream Retains natural 

stream invert 

Ease of 
Maintenance Easiest to maintain Somewhat easy to 

maintain Difficult to maintain 

Difficult to 
maintain. Requires 
continual repairs of 

levees 

No maintenance 
required 

Future 
reconstruction is 

required 

Environmental 
Acceptability 

May not be easily 
acceptable 

Not likely to be 
accepted 2nd most favorable May be accepted Most favorable May be accepted 

Technical 
Adequacy 

Meets project 
objective 

Meets engineering 
project objective but 

does not meet 
environmental 
preservation 

objective 

Meets project 
objective 

Does not meet 
project objective. 

Risk of failure 
remains 

Does not meet 
project objective 

Does not meet 
project objective. 

Risk of failure 
remains 

Cost 3rd highest cost Most expensive 4th highest cost 5th highest cost  2nd highest cost Least expensive 
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4.0 AFFECTED NATURAL ENVIRONMENT 

4.1  GEOLOGY AND SOILS 

The Hawaiian Archipelago is a chain of seamounts and islands in the North Pacific extending 1,616 miles 

west by northwest from the largest island of Hawai‘i.  Volcanic rocks are the dominant rock type and 

consist of basaltic flows, caldera and dike complexes, and pyroclastics.  Sediments include limestone 

reefs and dunes, beach and dune sands, and alluvium deposited near present day and ancient shorelines, 

typical of tropical to subtropical atoll cycles.  Some ancient limestone reefs and dunes are found inland 

due to climatic and sea level fluctuations. 

The island of Maui, the second largest of the Hawaiian chain, was formed by two volcanoes, East Maui 

(Haleakalā) and West Maui, linked by the narrow Isthmus of Maui.  The older, smaller, and more eroded 

volcanic center constitutes West Maui, while East Maui is the product of Haleakalā, a younger, much 

larger, and less dissected volcanic shield (Hazlett and Hyndman, 1996; Stearns, 1985).  West Maui rises 

5,788 ft above sea level and is 18 miles long and 15 miles wide.  Thin flows of pāhoehoe lava formed the 

young shield of West Maui, completed around 1.3 million years ago.  The lavas that erupted during this 

main stage of growth are known as the Wailuku basalts.  Rift zones were developed that trend north and 

south of the caldera at the summit of West Maui. 

As volcanic activity declined, the chemical composition of West Maui’s lavas changed from the early 

frequent and mild eruptions of tholeiitic basalt to more explosive eruptions of alkalic basalt and trachyte 

during late-stage volcanism.  The new cinder cones and domes made the originally smooth profile of 

West Maui’s shield rough.  The youngest Honolua lavas probably erupted about a half million years ago 

(Hazlett and Hyndman, 1996).  The younger volcano forming East Maui, Haleakalā, is 33 miles long, 20 

miles wide and 10,023 ft high.  The volcano first rose above sea level around 900,000 years ago.  In its 

prime, Haleakalā was a vast shield of olivine tholeiite basalts. 

About 700,000 years ago, shield growth slowed and explosive eruptions began to produce more alkalic 

rocks.  These eruptions are known as the Kula volcanic formation and continued until about 350,000 

years ago.  About 100,000 years ago, the rejuvenated stage of volcanism began on Haleakalā, resulting in 

hundreds of cinder cones and flows of alkalic basalt with ‘a‘ā surfaces.  Rocks from the rejuvenated stage 

are the Hāna volcanic formation (Hazlett and Hyndman, 1996).  The most recent eruption from East Maui 

in the early 1790’s flowed from the southwest rift zone near Mākena. 

Soils in the area of Wailuku retain a high organic matter, and are composed of clay, silt, and sand, mixed 

with varying degrees of gravel, cobble, and boulders.  Major soil types in the vicinity of the stream 
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include ‘Īao silty clay, 0 to 3 percent slopes (IaA), Puuone sand, 7 to 30 percent slopes (PZUE), Pulehu 

cobbly clay loam, 0 to 3 percent slopes (PtA), ‘Īao cobbly silty clay, 3 to 7 percent slopes (IbB), Jaucas 

sand, saline, 0 to 12 percent slopes (JcC), and stony alluvial land (rSM) (Figure 4-1).  In its current state, 

the ‘Īao Stream bed is experiencing extreme erosion of the right bank in the vicinity of Station 82+12.  

The channel has dropped up to nine feet in some locations, and is being actively graded on a regular basis 

by COM to prevent accelerated erosion.  This erosion is likely contributing to sedimentation of the near 

shore marine environment at the mouth of the ‘Īao Stream.  While some degree of erosion and 

sedimentation is natural for any stream system, the erosion experienced during flood events is excessive.  

Of the proposed alternatives, I and III would eliminate this excessive erosion and resulting sedimentation, 

but Alternative V would potentially exacerbate it.  In turn this would increase the turbidity of ‘Īao Stream 

and siltation of Kahului Bay especially during storm and flood events (see Section 4.5.2 for a more 

detailed discussion of sedimentation).   

4.2  CLIMATE 

Maui has a subtropical climate with uniform temperatures year-round.  Much like the rest of the Hawaiian 

Islands, it is dominated by mild temperatures, humid conditions with a variety of rainfall, and a constant 

trade wind flow from the northeast.  The seasons are characterized by two stages consisting of a five-

month summer and a seven-month winter.  Ocean temperatures range from 77-81 degrees Fahrenheit (°F) 

in the summer; and 72-77 °F in the winter.  From May through September, trade winds prevail 80 to 95% 

of the time, providing heat relief during the summer months.  From October through April, the prevalence 

of the trade winds decreases to 50 to 80%.   

Maui's strikingly different geographic differences of mountains and valleys create numerous 

microclimates with dramatically different rainfall averages.  The project area is generally tropical with 

cooler and wetter areas at higher elevations. 

4.3  PRECIPITATION 

Trade winds produce most of the annual rainfall over the Hawaiian Islands; however it is during their 

absence that most of the flood producing rainfall occurs.  Southerly winds bring moist warm air which 

creates “Kona” storms that produce the damaging floods in Hawai‘i.  These storms usually occur during 

the winter months.  Rainfall in and around the project area varies greatly due to geographic locations.  

The mean annual precipitation along the project area varies from about 20 inches along the coastal plain 

to about 400 inches at the summit of Pu’u Kukui.  Precipitation increases with elevation from the 
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coastline, which follows normal orographic patterns for windward areas of Maui.  Table 4-1 shows rain 

gage stations and corresponding data. 

Table 4-1: ‘Īao Aquifer System Rainfall Station Data 

Station Station 
Number Elevation (ft) Mean Annual 

Rain (in) 
Median Annual 

Rain (in) 
Period of 
Record 

Pu‘u Kukui 380 5788 391.6 
380.9 

381 
NA 1928-02 

‘Īao Valley Cave 380.1 1720 162 NA 1911-14 
‘Īao Needle 387.2 1250 70 70 1949-77 
‘Īao Valley 387.1 720 67.3 66.8 1949-02 
Source:  DLNR, 2002 
ft = feet 
in = inches 

4.4 OCEANOGRAPHY, HYDROLOGY AND FLOODING 

Executive Order (EO) 11988 on Floodplain Management requires the responsible Federal agency to 

evaluate the proposed action with respect to flood plain management and related controls.  Development 

within the regulatory flood plain is not allowed unless proper provisions to minimize or eliminate flood 

damages are implemented. 

COM is authorized to implement their flood plain management regulations once a flood plain has been 

delineated on the Flood Insurance Rate Map (FIRM) that is prepared by the FEMA (Figure 4-2).  

Development within the regulatory flood plain is not allowed unless proper provisions to minimize or 

eliminate flood damages are implemented. 

Existing Conditions 

The ‘Īao Stream begins in the upper elevations of the ‘Īao Valley and flows eastward towards the Pacific 

Ocean, discharging into Kahului Bay.  The stream has a drainage basin of approximately 10 square miles 

(sq. mi.), and is located above the ‘Īao Aquifer (Figure 4-3).  The ‘Īao Aquifer is approximately 17.81 sq. 

mi. (11,400 acres) and is subject to intermittent, high intensity rainfall causing runoff from drainage 

basins for North and South Waiehu Streams as well as the ‘Īao Stream within the ‘Īao Aquifer boundaries.  

The State Commission on Water Resource Management (CWRM) estimates that the ‘Īao Aquifer has a 

total annual runoff of 54.4 million gallons per day (MGD).  Table 4-2 below summarizes stream 

discharge data for the ‘Īao Aquifer area from DLNR (2002).   
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Table 4-2: ‘Īao Aquifer System Stream Gage Discharge Data  

Gage Drainage Area 
(sq. mi.) 

Period of 
Record 

Average Flow 
(MGD) 

Median Flow 
(MGD) 

Base Flow 
(MGD) 

‘Īao Stream NA 1910-15 51.2 
38.7 35.0 13.6 

‘Īao Stream 5.98 1983-00 42.1 26.5 12.9 
Source:  DLNR, 2002 
 

Groundwater occurs in the upper regional high-level dike confined water, lower regional basal water, and 

caprock water.  The basal aquifer’s initial volume is computed to be 220 billion gallons.  Potable ground 

water in the ‘Īao Aquifer system is found in high-level and basal portions of the system while non-potable 

ground water is found in the caprock.  CWRM records indicate there are a total of 48 listed wells, test 

holes, and tunnels within the ‘Īao Aquifer system. 

Stream Description and Flow Records 

‘Īao Stream is one of three major waterways on the island of Maui.  Located on the windward side of the 

West Maui Mountains, the stream has a drainage basin of approximately 10 sq. mi.  The headwaters of 

‘Īao Stream begin in the upper elevations of the ‘Īao Valley near Pu‘u Kukui, originating from the 

confluence of the Po‘o hahoahoa and Nakalaloa Streams.  Flowing eastward towards the Pacific Ocean, 

the stream is joined by a third major tributary, the Kinihapai Stream about 3,100 ft from the Po’o 

hahoahoa-Nakalaloa confluence.   

Except for its flood plain along the west bank, ‘Īao Stream has a width of about 2.5 miles at the debris 

basin to about a half a mile near the stream outlet.  The stream is about 10,000 ft in length, and about 30% 

is lined with existing concrete channels.  The remaining 7,200 ft of the stream is an alluvial channel 

where the stabilization problems occur.  Levees are situated on the right bank to protect the town of 

Wailuku.   

The stream is perennial and is subject to short duration, high intensity rainfall typical of the windward 

geomorphic region.  Stream flow is intermittent below the ‘Īao Intake due to three diversion structures 

which redirect the water to agricultural interests in the drainage basin.  Downstream of the diversions, 

‘Īao Stream can be characterized by the absence of water about 80 to 90% of the time, punctuated by 

infrequent high flows when stream discharge volume is sufficient to overtop the water diversion 

structures (USFWS, 2006).  Water flows into the channelized portion of ‘Īao Stream only during periods 

of prolonged intense rainfall.   
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 Since completion of the original federal project in 1981, the maximum discharge experienced in the ‘Īao 

Stream is approximately 4,100 cfs, and the average channel velocities throughout the natural portion of 

the channel range between about 8 and 32 fps during a project design discharge event with average 

velocities in excess of 20 fps at most places in the natural reach.  Table 4-3 below summarizes stream 

flow data for ‘Īao Stream at Kepaniwai Park (Stream Gage No. 16604500) from 1982 to 2001. 

Table 4-3: ‘Īao Stream Average Monthly Flow  

 
Source:  DLNR, 2002 

The lack of consistent stream flow has been reported as detrimental to aquatic resources in the stream 

(USFWS, 2006).  Observations by DLNR-DAR staff made at the lower channel and mouth of ‘Īao Stream 

provide an estimate of the number of days per year that the stream flows through the extent of the channel 

and reaches the sea.  These estimates are shown in Table 4-4.  

Because of these long periods in which the stream is not flowing to the ocean, there has been an impact 

on native organisms that are migrating both upstream and downstream, and get stranded during the dry 

times.  These impacts are discussed in further detail in Section 4.5. 

Flooding 

A history of flooding during and after the completion of the ‘Īao Stream Flood Control Project in 1981 

has caused extensive streambed erosion (Figure 4-4 and 4-5).  This is of great concern due to the high 

probability of future flood damage in the community.  During the original project construction, a January 

1980 flood caused extensive erosion which undermined portions of the completed levees.  Shortly 

thereafter, in 1981, high stream flows eroded a 980 foot reach of the stream bottom above Waiehu Beach 
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Road.  Then again in 1989, more flood damage occurred along the streambed.  Overall, damage in the 

form of erosion is slowly compromising channel stability and undermining portions of the existing levees.  

Table 4-4:  ‘Īao Stream Estimated Days of Continuous Flow to the Ocean 

YEAR Days of flow to ocean 
(approx.) 

Percent of days per year of 
stream flow to ocean 

1993-94 72 20 

1994-95 33 9 

1995-96 35 10 

1996-97 39 11 

1997-98 48 13 

1998-99 34 9 

1999-00 18 5 

Source:  USFWS, 2006 

Potential Effects and Mitigation 

Alternatives I and III are designed to improve the existing Flood Control Project and Alternative V is 

designed to restore the ‘Īao Stream to its natural condition prior to man made improvements made before 

1981.  Flooding would be mitigated with Alternatives I and III, but significant adverse affects of flooding 

would be expected under Alternatives V and VI which lack sufficient improvements to prevent water 

from overflowing the streambanks and entering the surrounding communities during high intensity 

rainfall events. 

Alternatives I and III address the current stabilization problems by converting an additional 7,200 ft of 

natural stream bottom to a concrete-lined channel; smooth concrete for Alternative I and a RCC and 

boulder-grouted invert channel with the potential for vegetative growth for Alternative III.  Alternative V 

would likely exacerbate the stabilization problems by removing all improvements from the stream.  

Alternative VI would likewise allow for further stabilization problems, although to a lesser degree than 

Alternative V. 
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The current stream is characterized by intermittent stream flow in the downstream reaches of the project.  

An increase in the rate and volume of water flow through the channel during heavy rainfall events would 

be anticipated with Alternative I due to the smooth, concrete lined channel bottom and increased flows 

contained within the channel, due to the removal of a flood plain.  Alternative I would not provide a 

means to maintain a low-flow stream in the absence of high volume events.  Alternative III addresses this 

by altering the 7,200 ft to a RCC channel with a low-flow grouted-boulder invert channel that would 

facilitate the migration of native organisms.  Alternatives V and VI retain 7,200 ft of natural alluvial 

stream bed which is currently unstable.   

Due to the infrequent nature of water flow in the lower portions of the ‘Īao Stream and the high wave 

energy system of the near shore environment (Appendix E), none of the proposed alternatives would be 

expected to cause a long-term adverse effect on oceanographic characteristics of the area, adjacent 

beaches, or the inshore water circulation patterns (although see Section 4.5 for a discussion of 

sedimentation).   

Alternative I would be expected to adversely affect groundwater recharge due to the elimination of the 

flood plain and hardening of the stream channel along the entire length of the project.  This would be 

mitigated under Alternative III, which includes weepholes in the RCC lining and retains the existing 

floodplain.  The proposed recharge basin was dropped from consideration following the recommendation 

of USFWS and DLNR-DAR personnel.  The retention of the flood plain will facilitate percolation into the 

‘Īao Aquifer during rainy season.  Groundwater recharge would also be enhanced under Alternative V, 

which removes all concrete lining of the channel along the entire length of the project area and retains the 

flood plain.  Alternative VI would provide the same level of groundwater recharge currently experienced 

in the area. 

Implementation of Alternative I would close off the existing floodplain on the left bank and make it 

available to be utilized for future developments in the Wailuku area, whereas Alternatives III, V, and VI 

are designed to allow the floodplain to remain as is.   

4.5 WATER QUALITY 

4.5.1 The Federal Water Pollution Control Act (FWPCA) 

Section 402 of the 1972 amendments established the National Pollutant Discharge Elimination System 

(NPDES) to authorize the EPA issuance of discharge permits (33 USC 1342).  Section 403 stipulated 

guidelines for EPA to issue permits for discharges into the territorial sea, the contiguous zone, and ocean 

waters further offshore (33 USC 1393).  
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The Clean Water Act (CWA) of 1977 (PL 95-217) expanded provisions related to pollutant discharges 

and applies regulatory and non-regulatory tools to reduce point source and non-point source pollution, in 

addition to setting standards for water quality.   

Impacts to the water quality are based on: 1) whether the alternatives will create an imbalance of 

chemical, physical, and biological integrity to the stream waters; 2) possible negative effects on existing 

aquatic species and recreation in and on the water; and 3) duration of imbalance.  Applicable Army 

regulations include Army Regulation (AR) 200-1 and ER-200-2-3, as the policy of the Army is to ensure 

the availability, conservation, and protection of water resources of civil works activities that are under the 

jurisdiction of the USACE. 

Existing Conditions 

Water sampling was conducted from October of 1996 to September of 1997.  Sampling and analysis were 

performed at four locations in the near shore ocean off of the mouth of the ‘Īao Stream.  To obtain 

representative sampling, a set time and date was chosen for the monthly sampling.  Sampling reports are 

included in Appendix E.  

Results of the analysis showed no distinct patterns.  Turbidity and potential hydrogen (pH) were similar at 

all stations.  Near shore waters in the sampling area were turbid with very limited visibility due to strong 

winds and large waves caused by consistent northeasterly trade winds and currents. 

Potential Effects and Mitigation 

The presented alternatives would involve a discharge into waters of the United States and would require 

preparation of a Section 404(b) (1) evaluation by the Corps which has been conducted and is included in 

Appendix G.  A Section 401 State Water Quality Certification (WQC) from the State of Hawai‘i 

Department of Health (HDOH) would also be required.  In addition, the HDOH may require a NPDES 

permit.   

Some degree of erosion and sedimentation is expected for any natural stream system.  The ‘Īao Stream 

system is experiencing accelerated erosion during high water flow events, which likely contributes to 

short-term increases in turbidity of Kahului Bay.  An increase in turbidity is likewise inevitable if water is 

flowing in the stream during construction.  This is the case for all available alternatives.  The general 

contractor is required to use silt containment devices and other known methods to control turbidity to the 

maximum extent practicable.  Construction will be timed to coincide with the dry season, as much as is 

practicable.  Low water flows will be diverted away from the work area, particularly during grading.  Any 

flows greater than the 1 to 2 year storm event would most likely flow through the work area.  The 
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USACE will monitor the marine water quality at the mouth of the stream before, during, and after 

construction to assure water quality standards are not exceeded.  Best management practices (BMPs) will 

be strictly adhered to during construction. 

4.5.2 Section 303(d)  

Section 303(d) of the CWA requires states to maintain a list of water bodies that do not meet, or are not 

expected to meet state water quality standards.  States must obtain and review all readily available surface 

water quality data to compare against state standards, and then make a decision on the level of impairment 

for each waterbody.  The listing applies to both point and non-point sources of pollution, and must 

include a listing of pollutants for which applicable standards are exceeded. 

Existing Conditions 

The segment of the ‘Īao Stream discussed in this EA is classified as “Class 2 inland waters” by the State 

of Hawai‘i.  The objective of Class 2 waters is “to protect their use for recreational purposes, the support 

and propagation of aquatic life, agricultural and industrial water supplies, shipping, and navigation” 

(Hawai‘i Administrative Rules (HAR) §11-54-3(b)(2)).  Kahului Bay is classified as “Class A marine 

waters” by the State of Hawai‘i.  It is the objective of Class A waters “that their use for recreational 

purposes and aesthetic enjoyment be protected” (HAR §11-54-3(c)(2).  This section includes a discussion 

of the anticipated effects of the proposed alternatives on the water quality of ‘Īao Stream and Kahului 

Bay. 

The State of Hawai‘i’s most recent list is the 2004 303(d) list (HDOH, 2004), which includes a listing of 

impaired waterbodies and a low, medium, or high prioritization for total maximum daily load (TMDL) 

development.  ‘Īao Stream and Kahului Bay, into which ‘Īao Stream flows, are included on the state list. 

The ‘Īao Stream is included in the 2004 303(d) list as a high priority impaired waterbody for turbidity and 

trash.  This listing was based on a visual, rather than a numerical assessment.  The source of trash in the 

‘Īao Stream was not identified as originating from a specific source or point, and is thus assumed to fall 

into the category of non-point source discharge.  The amount of trash discharged into the stream is a 

function of residents of the surrounding area and their actions.  None of the proposed alternatives are 

expected to have any significant influence on the amount of trash deposited in or near the stream by 

residents of the area.   

The second parameter, turbidity, is a measurement of the degree of cloudiness, or murkiness of the water.  

Turbidity is largely determined by the amount of suspended particulates found in the water.  Particulates 

are typically sediment particles, although they can also be phytoplankton or zooplankton, or small 
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fragments of organic detritus, such as dead plant or animal material.  The amount of suspended 

particulates in the ‘Īao Stream can be affected by the degree of stream bank erosion and methods for 

trapping or reducing sediment load within the stream.  A reduction in erosion would result in lowered 

turbidity, or increased water clarity.   

Potential Effects and Mitigation 

Alternative I would provide a reduction in streambank erosion, but would not provide vegetation to trap 

or reduce particulate load in the water.  Alternative III would provide a reduction in streambank erosion, 

and would also provide a vegetative buffer on the floodplain and habitat for natural aquatic plant life on 

the channel bottom, which would help trap and anchor particulates in place.  Alternatives V and VI would 

not provide substantial reduction of erosion and sedimentation, and thus turbidity would not be decreased.   

Of the alternatives discussed, Alternative III would provide the maximum potential for reducing sediment 

load by stabilizing the streambank, maintaining a flood plain as a buffer for high volume water events, 

and by providing a habitat for natural aquatic organisms, which help trap and anchor particulates in place 

along the stream bed. 

Kahului Bay is included in the 2004 303(d) list as a low priority impaired waterbody for turbidity, 

chlorophyll a, total nitrogen (N), nitrite/nitrates, and ammonium.  This listing was based on numerical 

assessments in both wet and dry conditions for all standards, with the exception of total N, which only 

exceeded the standard under wet conditions.  These pollutants likely originate from a number of non-point 

sources both along the shoreline as well as throughout the watershed.  The ‘Īao Stream, as one of the 

major sources of freshwater discharging to the bay, has the potential to affect the water quality of the bay.  

Improvements to the water quality of the stream will result in improvements to the water quality of 

Kahului Bay.  As discussed in the paragraph above, Alternative III is expected to provide the greatest 

reduction in suspended particulates and sediment in the ‘Īao Stream, and will also provide some uptake of 

nutrients via the plants allowed to grow in the channel. 

A decrease in turbidity of the ‘Īao Stream would be expected to also prevent an increase in turbidity of 

Kahului Bay over the long term.  The other pollutants listed for Kahului Bay can also be reduced by 

improving the water quality of the ‘Īao Stream.  These pollutants are not limited to stream bank erosion, 

however, and are more difficult to identify and reduce.  Typical targets for excess nutrient load include 

fertilizer use, animal wastes, and urban runoff.  While none of these targets can be directly addressed 

through the ‘Īao Stream Flood Control Project, Alternative III would allow for uptake of nutrients by 

vegetation in the channel and the flood plain on the left bank. 
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Alternative I would not provide habitat for natural vegetation in the channel or flood plain.  Alternative V 

would provide maximum habitat for natural vegetation, but would most likely result in increased erosion 

and sedimentation.  Alternative VI would also retain a large area of natural vegetation, but would not stop 

the erosion and resulting sedimentation experienced during high water flow events.  Of the alternatives 

considered, Alternative III would provide the maximum potential for reducing both sediment and nutrient 

loading of Kahului Bay.   

Both the ‘Īao Stream and Kahului Bay are assigned into EPA Category 5, where “water is impaired or 

threatened and a TMDL is needed.”  Factors for determining the priority level included the severity of 

pollution (both number of pollutants listed and degree to which standards were exceeded); the uses of the 

waters; type and location of the waterbody; degree of public interest; and vulnerability of the waters.  As 

mentioned above, the ‘Īao Stream was assigned a high priority for the development of a TMDL, while 

Kahului Bay was assigned a low priority for TMDL development.   

4.6 TERRESTRIAL AND AQUATIC BIOLOGICAL RESOURCES 

Pursuant to the Fish and Wildlife Coordination Act (FWCA) of 1946, projects by any agency under 

Federal permit or license that involve the "waters of any stream or other body of water (which) are 

proposed or authorized, permitted or licensed to be impounded, diverted . . . or otherwise controlled or 

modified" must consult with the USFWS and the fish and wildlife agencies of the state where the project 

is to take place.  In conjunction with USACE, ER 1130-2-540, consultation and environmental 

maintenance is to be undertaken for the purpose of preventing loss and/or damage to 

wildlife/environmental resources. 

The FWCA requires that proposed USACE actions be coordinated with the USFWS, the National Marine 

Fisheries Service (NMFS), and the appropriate head of the state agency (DLNR) exercising 

administration over fish and wildlife resources.  A FWCA Revised Draft Report was prepared by the 

USFWS to describe existing conditions and assess potential resource impacts associated with the ‘Īao 

Stream Flood Control Project (USFWS, 2006).  The report in its entirety is included as Appendix A.  Key 

elements of the report are included in the discussion below. 

Existing Conditions 

Sufficient documentation and information is available to characterize the existing biological resources 

conditions, thus a survey was not conducted for terrestrial and riparian biological resources within the 

project area.  The proposed alternatives will subject terrestrial and riparian species to minimal adverse 

impacts.  A review of Scientific Consultant Services/Cultural Resource Management Services (2003) 
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prepared for the ‘Īao Stream area indicates the presence of the following terrestrial vegetation and wildlife 

species in the project area and the general vicinity:  

Table 4-5:  Vegetation and Wildlife Observed in the Project Vicinity in Previous Reports 

Vegetation 
Sub-Region Scientific name Common Name 
Coastal Lowlands ns sugarcane 
  Prosopsis pallida kiawe 
‘Īao Valley entrance Persea americana avocado 
  Aleurites moluccana kukui 
  Eugenia cuminii java plum 
  Samanea saman monkeypod 
  Melia azedarach pride of India 
  Mangifera indica mango 
  Psidium guajava guava 
Higher valley slopes Casuarina equisetifolia ironwood 
  Leucaena sp. koa haole  

Wildlife 
Sub-Region Scientific name Common Name 
Drainage basin ns amakihi 
  ns apapane 
  ns Kentucky cardinal 
  ns house finch 
  ns house sparrow 
  ns mockingbird 
  ns mynah 
  ns red-billed leiothrix 
  ns white eye 
  ns pacific golden plover 
  ns ruddy turnstone 
Upland ns barr doves 
  ns lace necked doves 
  ns pheasants 
  ns Franklin partridge 

ns black-crowned night herons 
ns egrets 

Lowland area and 
seashore marsh south 
of the project area ns Hawaiian stilt 

ns = not specified   

Source:  SCS/CRMS, Inc., 2003 

Other terrestrial fauna observed in the vicinity of the project include introduced species such as cats, 

mice, rates, and mongoose.  Game animals such as wild goats, pigs, and deer have been reported to occur 

in the forest reserve area.   

Additional riparian and terrestrial vegetation in and around project site can be characterized as coastal dry 

forest and consists of at least nine plants species: Bermuda grass (Cynodon), bristly foxtail (Setaria 
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verticillata L.), finger grass (Chloris L.), kiawe (Prosopis pallida), klu (Acacia farnesiana L.), lantana or 

lakana (Lantana camara L.), koa haole (Leucaena leucocephala), sand bur (Cenchrus L.; endemic), and 

natal red top (Rhynchely trum repens Wild.) (SCS/CRMS, Inc., 2003).  

According to wetland maps created by the USFWS, several freshwater emergent wetlands may be located 

adjacent to the project limits (Figure 4-6), although some of the depicted wetlands occur in areas currently 

developed for residential or commercial purposes.  The mapped wetlands may or may not be present, and 

would require field verification to definitively prove their presence.  The other potential wetland area 

occurs in the managed flood plain on the north side of the ‘Īao Stream.  No wetlands are depicted within 

the boundaries of the actual project.  These downstream portions of the project were heavily modified 

between 1968 and 1981 (USFWS, 2006), and this project does not constitute new development of an 

emergent wetland, but rather maintenance of an existing structure.   

UWFWS personnel conducted a habitat characterization assessment of the ‘Īao Stream in the vicinity of 

the ‘Imi Kālā Street Bridge (USFWS, 2006).  Based on an assessment of nine factors, the stream was 

assessed to have a total score of 83 out of 135 points, or a score of 61.5%.  According to the grading 

matrix, this score puts ‘Īao Stream in the category having habitat that is partially supportive of aquatic 

life.   

Aquatic species are sensitive to any modifications of the stream as they have an amphidromous life cycle.  

Native and indigenous freshwater gobies such as Lentipes concolor, Sicyopterus stimpsoni, and Awaous 

guamensis were observed in ‘Īao Stream (Way, 1996).  Along with the atyid shrimp and neritid snail, 

these stream-dwelling fauna require streams which flow continuously as eggs and larvae are washed into 

the ocean.  Juveniles subsequently migrate back into ‘Īao Stream and ‘Īao Valley to mature, reproduce 

and spawn, although the project area itself is used for migration only, not breeding.  Three significant 

water diversion features, located upstream from or within the channelized portion of the stream, carry a 

significant amount of water away from the stream for consumptive use, primarily sugarcane and other 

agricultural crops.  The current lack of continuous stream flow has been detrimental to populations of 

native organisms, due to stranding and desiccation of organisms during upstream and downstream 

migration (USFWS, 2006).  Recent changes to land use patterns in the vicinity of the stream have 

included the conversion of former sugarcane lands to other crops, as well as to commercial and residential 

real estate.  The replacement crops require only a small fraction of the water required by sugarcane, yet 

the existing diversion infrastructure is being maintained with no change to the amount of water diverted 

from the stream.   
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Field surveys of marine ecosystems and species were not included in the USFWS draft report due to 

limited funds, logistics, and time constraints.  The report did note the presence of coral reefs in the coastal 

ecosystem adjacent to the mouth of the ‘Īao Stream.  Coral reef ecosystems, comprising corals, reef fish, 

and associated invertebrates and plants are considered sensitive ecosystems.  Corals and reef-associated 

fish in particular are of fundamental importance to species diversity and abundance of this valued 

resource.  Corals are sensitive to sediment and nutrient runoff, and require clean, relatively nutrient free 

waters to thrive.  Because corals form the framework of the coral reef ecosystem, any decline in coral 

health can result in an eventual decline or shift of the entire reef ecosystem.  The near shore coastal 

environment in Kahului Bay is also noted to support sport fisheries for jacks (Carangidae) including 

Caranx melampygus and C. ignobilis (called omilu or ulua as adults and papio as juveniles); Selar 

crumenopthalmus (called akule as adults and halalu as juveniles); and goatfish (Mullidae) such as 

Mullodichthys vanicolensis (called weke as adults and oama as juveniles). 

The USFWS report identified the lower ‘Īao Stream as belonging to Resource Category 2 habitat (Habitat 

to be impacted is of high value for selected evaluation species and is relatively scarce or becoming scarce 

on a national basis or in the ecoregion section) due to the severe degradation of stream habitat across the 

north shore Maui landscape and statewide.  The marine waters adjacent to the mouth of ‘Īao Stream at 

Waiehu are also considered to be Resource Category 2 due to the presence of coral reef habitat 

throughout the area.  The USFWS resource goal for Category 2 habitat is no net loss of in-kind habitat 

values.  If losses are unavoidable, mitigation measures will be recommended to immediately rectify, 

reduce, or eliminate those losses (USFWS, 2006). 

Potential Effects and Mitigation 

Alternative I would allow for residential and commercial development of the existing floodplain.  As 

noted earlier, there may be wetlands in the floodplain, and thus Alternative I would require a field 

investigation to determine whether any wetlands are present.  With Alternatives III, V, and VI the 

floodplain would remain undeveloped, thus there would be no wetlands concerns.  There are no wetlands 

concerns for work to be conducted within the project area.  These downstream portions of the project 

were heavily modified between 1968 and 1981 (USFWS, 2006), and this project does not constitute new 

development of an emergent wetland, but rather maintenance of an existing structure.   
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All project alternatives, with the exception of Alternative VI, share the potential for temporary 

construction-related impacts.  Alternative VI includes continued short-term construction activities during 

regular repairs.  During the period of construction, earthmoving and related activities would create a risk 

for the entry of terrigenous sediments into the stream channel and adjacent near shore marine waters.  

This is especially the case during periods of wet weather.  A variety of voluntary and regulatory controls 

function to minimize this risk.  Runoff is inevitable, however, during torrential rains which occur 

regularly but unpredictably in Hawai‘i.  Development of site-specific BMPs are integral elements in the 

planning and application process for the CWA section 404 permits and the concurrent CWA section 401 

WQC administered by the HDOH Clean Water Branch.  Both Alternatives I and III provide for a long-

term reduction in sedimentation, however, as either would eliminate the current large-scale streambank 

erosion occurring within the channel during flood events. 

Alternative I would have the greatest negative impact due to loss of habitat currently used by native 

aquatic species during periods of flowing water.  Converting the current natural boulder and cobble 

stream bottom substrate to a flat concrete lined channel would also effectively eliminate the riparian 

vegetation that is currently found along the unlined section of the stream.  This vegetation, although 

consisting of introduced “weedy” species such as java plum (Syzygium cumini) and haole koa (Leucaena 

leucocephala) provide shade to much of this section of the stream.  Native fauna are very sensitive to 

elevated temperatures and associated changes in dissolved oxygen and pH.  Because shade results in 

lower water temperatures, removing vegetation would most likely prove detrimental to native aquatic 

species currently present in the stream (USFWS, 2006). 

Alternative III reduces the impacts to the natural stream bottom and riparian vegetation anticipated under 

Alternative I by incorporating several mitigation measures agreed to by the USFWS (Appendix J).  

During periods of moderate to low stream discharge, water would be entrained in a low-flow channel that 

is envisioned to be of sufficient rugosity to create microhabitat conditions that are more suitable than flat 

unshaded concrete for upstream migrating organisms.  Where possible, the low-flow channel would be 

aligned close to the stream bank so that existing vegetation could provide shade to the channel.  In 

addition, non-woody vegetation could grow among the grouted boulders that form the low-flow channel.  

This streambank and channel vegetation, if appropriately managed, would function to provide critical 

shade and maintain lower water temperatures.   

In their draft FWCA report, USFWS expressed concerns that converting 7,200 ft of natural alluvial 

stream bed to a RCC and boulder invert channel would have a negative impact on the ‘Īao Stream and 

cumulatively to the hydrologic landscape of north-shore Maui (USFWS, 2006; Appendix A).  USFWS 
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also noted that although they would recommend Alternative V or IV as the preferred alternative, they do 

not meet the project requirements and thus would likely be removed from consideration.  In that case, 

USFWS recommended selection of Alternative III as the preferred alternative, emphasizing that “the goal 

of the mitigation flow would be to re-establish continuous flow of ‘Īao Stream to the sea no less than 80% 

of the time and to enhance flow duration to maximize survival of migratory aquatic organisms.”  In a 

follow-up discussion between USFWS, USACE, and the COM, stream flow restoration was discussed 

and was recognized as being outside the authority or purpose of the USACE.  Retrofit design elements 

have also been included to facilitate the movement of native organisms through the modified channel 

area.  A site visit was conducted on 3/4/2008 to identify these areas and measures (Appendix I).  These 

elements include a step structure at the 22-foot vertical drop (Station 97+23), widening existing low-flow 

channel areas, installing low-flow channel segments in existing flat-bottomed cement channel segments 

and in the center of the existing debris basin, blocks along the sloped portions of the existing channel to 

provide a resting place for climbing organisms, and an alignment along the vegetated portions of the left 

bank to provide shade and reduce water temperatures.  These mitigation measures have been proposed as 

compensation for unavoidable impacts, and have been agreed to in a revised mitigation recommendation 

letter by the USFWS (Appendix J).   

Alternative III is designed to facilitate upstream and downstream migration of aquatic organisms, given 

sufficient water flow.  Stream flow restoration is a topic that is currently under discussion by the CWRM, 

state and federal resource agencies, community groups, and private entities that hold licenses for 

diversion and out-of-stream consumptive use of ‘Īao Stream Water.  This decision is outside the function 

and authority of the USACE, however.  If and when stream flow is partially restored, the low-flow design 

elements of Alternative III will function to enhance passage of stream fauna.   

Alternative V would result in increased usable stream habitat that could support native fish and 

invertebrates, particularly if there was an effort to appropriately reconstruct the natural channel 

specifically for habitat value.  This would only be possible if stream flow was restored, however.  This 

alternative would result in removal of 2,500 ft of existing cement-lined stream channel.  Removal of the 

existing ‘Īao Stream Flood Control Project would result in one of the largest stream channel restoration 

projects ever undertaken in the State and would result in a precedent-setting benefit to the entire stream 

ecosystem.  Over the long-term, however, neighborhoods with homes and businesses located within the 

newly unprotected flood plain would be subject to major flood events.  Although infrequent, major floods 

are expected to occur with regularity.  Recurring floods will result in deposition of large amounts of 

debris (flood-demolished homes and other structures, vehicles, etc.) either into the stream channel itself or 

into the near shore marine environment.  This debris would contain contaminants such as sewage, 
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petrochemicals, lead paint, and other materials.  Flood-related input of contaminants and debris could be 

minimized with sufficient acquisition of land along the ‘Īao Stream corridor and within the floodplain, 

and relocation of residential and business structures (USFWS, 2006).  Opinions of support for Alternative 

V were presented by members of the community during the August 12, 2003 public scoping meeting.  

Comments included concerns about groundwater recharge, restoration of area, and cultural/recreational 

practices and values associated with ‘Īao Stream (See Table 8-1). 

Alternative VI would retain 7,200 feet of natural stream bottom which would be a continued benefit to 

aquatic organsisms, but similar to Alternative V this is of little benefit in the absence of stream flow.  

Alternative VI would also allow continued high levels of streambank erosion and resulting excessive 

sedimentation during high water flow events. 

4.7 THREATENED AND ENDANGERED SPECIES 

The Endangered Species Act of 1973, (50 CFR 402), Section 7, requires Federal agencies to consult with 

other agencies to insure that any action authorized, funded, or carried out by such agency is not likely to 

jeopardize the continued existence of any endangered species or threatened species or result in the 

destruction or adverse modification of habitat of such species.  Correspondence with USFWS and NMFS 

is included in Appendix H. 

Existing Conditions 

There are no known federally listed endangered or threatened biota and their critical habitats within the 

study area, therefore formal consultation under Section 7 of the Endangered Species Act is not required.  

The USFWS and NMFS concurred in this determination by letters dated July 1, 1996 and March 19, 

1996.  The USFWS stated that there is a potential existence of two candidate species of insects 

(Megalagrion pacificum and M. xanthomelas) in the project area, although this has not been confirmed by 

field studies.  These letters of concurrence are attached in Appendix H.   

 Potential Impacts and Mitigation 

Because no known federally listed endangered or threatened biota are present within the proposed project 

area, no effects to listed species are expected. 
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Table 4-6:  Proposed Mitigation measure for natural resource impacts of Alternative III. 

Potential Impacts Potential Mitigation Measures 

Aquatic Organism Passage 

• No stream flow • Low flow element built into proposed 
channel structures. 

• Existing channel to be retrofitted with low 
flow elements. 

• Low flow element to be approximately 15 ft 
wide and 20 inches deep. 

• Vertical Drop at Station 92+20 • Step type structure to eliminate existing 22-
foot vertical drop structure. 

• Low-flow channel continuation along the 
new drop structure on the right bank side, 
and then connect to existing low-flow 
channel on the left bank side. 

• High water temperatures • Aligned to bank that provides shaded areas. 
• High water velocity • Installation of small concrete blocks to slow 

stream flow in smooth, sloped areas of 
current concrete-lined channel. 

• Provides resting area for migrating species. 

Vegetation Removal and Paving 

• Aquatic Vegetation • Cobble structures in channel would promote 
deposition of sediment and reestablishment 
of aquatic and riparian vegetation species. 

Hydrology 

• Negative Impact to Groundwater 
Recharge 

• Weepholes in RCC. 
• Retention of the natural floodplain. 
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5.0 AFFECTED HUMAN ENVIRONMENT 

The following subsections contain detailed descriptions of possible impacts as well as proposed 

mitigation measures.  As stated in earlier sections, Alternatives II and IV were not carried forward for 

detailed evaluation regarding impacts and mitigation. 

5.1 HISTORIC AND CULTURAL RESOURCES 

Pursuant to Section 106 of the National Historic Preservation Act (NHPA) of 1966 and its implementing 

regulations (36 CFR Part 800), alternatives which may affect properties listed or eligible for listing on the 

National Register of Historic Places are subject to the provisions of this Act. 

An archaeological reconnaissance study, including subsurface testing, was conducted in November and 

December of 1998 by Scientific Consultant Services/Cultural Resource Management Services, 

(SCS/CRMS) Inc. 2003.  At the time of the study, the proposed alternatives included realignment to the 

north of the current ‘Īao Stream, and thus the study included an investigation of this corridor.  Subsequent 

to the completion of the archeological reconnaissance study, the alternatives were revised such that 

improvements have been limited to the existing ‘Īao Stream alignment.  The single site discovered during 

the archaeological reconnaissance study, although presented in Appendix B as being within the project 

corridor, is actually now outside the boundaries of any of the alternatives.   

The purpose of the archaeological reconnaissance study was to identify any archaeological sites or 

features occurring within the project boundaries.  Information collected for this report includes previous 

archaeological research, pedestrian (reconnaissance) survey, limited excavations, and laboratory analysis.  

The extent of the project was altered after the archaeological reconnaissance study was completed, thus 

the study only covers the area from the downstream limit of the project to the Spreckels Ditch area, 

approximately 4,700 ft upstream.  The extent of the archaeological survey thus does not cover the area 

from Spreckels Ditch to the debris basin, a distance of approximately 1.5 miles.  The original Flood 

Control Project, covering the entire 2.5 project length, included additional archaeological study of the 

upstream area.  These previous studies are discussed in the SCS/CRMS, Inc. report, key elements of 

which are discussed in the sections below. 

Articles IX and XII of the State Constitution of Hawai‘i (Chapter 343, HRS) require government agencies 

to promote and preserve cultural beliefs, practices, and resources of native Hawaiian and other ethnic 

groups.  The “Guidelines for Assessing Cultural Impacts”, adopted by the Environmental Council of the 

State of Hawai‘i (1997), identifies the protocol for conducting cultural assessments.  
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An oral history survey and a cultural impact assessment (CIA) were conducted between August and 

November of 2003 by Social Research Pacific, (SRP) Inc. to identify properties of historic and cultural 

significance (SRP, Inc., 2003). 

5.1.1 Archaeological Resources 

A complete archaeological reconnaissance survey found the area between Spreckles Ditch and the 

downstream limit of the project to be relatively void of visible architectural and/or surface remains with 

the exception of one site, as described below.  The full report, “Archaeological Reconnaissance Survey 

and Limited Subsurface Testing for the Alternative Channel Alignment, ‘Īao Stream Flood Control, ‘Īao 

Valley, Island of Maui, Hawai’i”, (2003) by SCS/CRMS, Inc. is provided in Appendix B.    

One site was originally identified during the reconnaissance survey as being within the project 

boundaries, but due to revisions of the alternatives is now located outside the boundaries of any of the 

alternatives.  The site in question is known as State Site Number 50-50-04-4755 (Tax Map Key (TMK) 3-

4-32:1).  The site is composed of three features.  The three features consist of a concrete foundation with 

concrete troughs, a soil filled terrace and retaining wall, and a wall remnant.  These features form a small, 

presumably historic (post 1776) habitation complex activity area.  A majority of these features, 

particularly the basalt cobble and boulder-formed walls, exist in the state of poor-to-fair preservation 

condition.  Structurally and materially, the site is most probably a post-Contact, late 19th or early 20th 

century, agricultural site (SCS/CRMS Inc., 2003).  According to local residents, the site was associated 

with a former piggery in operation several decades ago.  This site was initially assessed as significant 

under Criterion D, due to its potential to yield information important to research on the history in the area, 

but considering information collected during the current reconnaissance survey, the site is now deemed to 

be no longer significant.  No further work is considered necessary or recommended for the site 

(SCS/CRMS Inc., 2003). 

Additional archaeological sites identified in the vicinity of the ‘Īao Stream project include State Site No. 

50-50-04-2978 (Wallace System Complex) and State Site No. 50-50-04-2979 (North Terrace System 

Complex).  These sites were identified by Connolly (1974, as cited in SCS/CRMS Inc., 2003) during the 

initial ‘Īao Valley Flood Control Project, and were reported as two historic complexes composed of a 

substantial amount of terraces, free-standing walls, ditches, historic house foundations, and several stone 

mounds (Figure 5-1).  Further discussion of previous archaeological studies is provided in Appendix B. 
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5.1.2 Cultural Resources 

An oral history survey was conducted in November of 2003 by SRP, Inc., to obtain information regarding 

properties of cultural and historical significance from Hawaiian kūpuna, Hawaiian elders, that live on 

Maui.  Along with interviews, information about traditional cultural properties (TCPs) was gathered from 

written and archival sources and incorporated in a CIA in accordance with National Park Service 

guidance (Parker and King, 1995).  The full report is provided in Appendix C. 

The ‘Īao Valley, as with the remainder of the Wailuku ahupua‘a has unique significance to native 

Hawaiian culture.  Changes in land ownership, military presence, sugar cane farming, and general 

urbanization have over time, however, dramatically altered the land uses within ‘Īao Valley.  Remnants of 

old buildings and traditional land uses are being phased out by the influx of urban growth in the valley.  

Traditional practices had been discontinued even before the rise of sugar cane farming in the project 

location (SRP, Inc., 2003).   

Even with the substantial change to this cultural landscape, vestiges of its highly significant past do 

remain and the traditional significance of Wailuku as a region needs to be preserved.  Oral history from 

Hawaiian küpuna indicates there are three known TCPs in the vicinity of the project area but not within 

the boundaries of the proposed location.  TCPs in the vicinity of the project area are noted below: 

 Haleki‘i-Pi‘ihana heiau complex (Figure 5-1). 

 Fresh water spring (listed as Waiola by the CWRM), located on the Sevilla property.  

 Burials along the sand dunes and at Mahalani Cemetery (Pi‘ihana side).  The burials within 

the sand dunes are well known and recorded.   

Possible cultural impacts were assessed using a questionnaire-based survey for existing residents within 

the project area.  Thirty-two residents of the project area were surveyed, and results of the report are 

summarized as follows. 

The majority of individuals interviewed have not witnessed severe floods, and expressed more concern 

over erosion than flood control.  Although most of the interviewees rarely use the stream for recreational 

and/or social purposes, the community’s concern is concentrated around social and recreational values of 

the ‘Īao Stream, including a concern that the proposed flood control measures will only lead to more 

inefficient water flow to further promote degradation of the natural stream (SRP, Inc., 2003). 

The cultural impacts report also noted that the Haleki‘i-Pi‘ihana Heiau State Monument lies along the 

bank of the ‘Īao Stream, near the downstream limits of the project.  Specifically, the report noted that 



Draft Environmental Assessment          March 2009 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai‘i 

5-6 

continued erosion of the stream bank could lead to the land beneath the heiau being compromised (SRP, 

Inc., 2003). 

Potential Impacts and Mitigation Measures 

Although one archaeological site was initially assessed as significant under Criterion D, this based upon 

archaeological work conducted at the site, sufficient information has now been obtained from recording 

and excavations at the site so it may be considered no longer significant.  No further work is necessary 

(SCS/CRMS Inc., 2003). 

Cultural resources coordination and consultation with the State of Hawai‘i Historic Preservation Officer 

(SHPO) was based on the assumption that construction efforts will be confined to the existing stream 

channel, and thus any construction work will have no effect on historic properties or significant cultural 

resources.  In the area of ‘Imi Kālā Street, however, the channel will be widened to accommodate the 

proposed improvement of the ‘Imi Kālā Street bridge.  In this area, there is the potential that buried 

cultural resources may be adversely impacted.  To counter such potential adverse effects, the USACE will 

include monitoring by a qualified archaeologist during construction associated with the widening of the 

stream to accommodate the proposed improvement of the ‘Imi Kālā Street Bridge. 

Based on written history, oral information from Hawaiian kūpuna, and a questionnaire-based survey, no 

immediate/direct changes are foreseen to known TCPs within the vicinity of the project area as a result of 

the implementation of any of the considered alternatives for the proposed project.  It is recommended that 

the Haleki‘i-Pi‘ihana Heiau State Monument be monitored on a continuous basis, as the heiau lies 

immediately along the banks of the ‘Īao Stream.  The location of this heiau has been identified as a 

potentially high erosion area, and inadequate flood control measures may compromise the land on which 

the heiau is situated. 

The USACE sent a copy of the CIA to Office of Hawaiian Affairs (OHA) summarizing the cultural study 

conducted for the project and including a “no adverse effect” determination.  The OHA responded in a 

letter dated October 30, 2007 (Appendix H), that included an appreciation for the number of sources 

consulted in preparation of the CIS, but noted their concerns about the presence of numerous culturally 

significant sites and native Hawaiian practices in the vicinity of the project.  These concerns are addressed 

in the Section 106 consultation letter sent to OHA in November 2007 (See Appendix H and the following 

section) as well as in this draft EA, a copy of which will be forwarded to OHA for their review. 
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5.1.3 Section 106 Compliance and Coordination 

The USACE assessed the potential cultural affects of proposed modifications to the project area, and 

summarized their finding of “no effect” in letters to the SHPO and OHA, as well as the County of Maui 

Cultural Resources Commission, the Central Maui Hawaiian Civic Club, and the President of the 

Association of Hawaiian Civic Clubs.  The SHPO was contacted initially in 1996 and responded with 

concurrence in a letter to the USACE (Appendix H).  A second set of letters was sent to both SHPO and 

OHA in 2005, and a response was received from OHA requesting that archeological level survey work be 

conducted in the project area.  The third round of letters was sent to SHPO, OHA, the County of Maui 

Cultural Resources Commission, the Central Maui Hawaiian Civic Club, and the President of the 

Association of Hawaiian Civic Clubs in 2007, requesting Section 106 consultation.  OHA responded that 

they did not receive a Section 106 consultation letter, so the USACE resent the letter on November 5, 

2007.  As of the time of report preparation, no responses have been received from OHA, but both USACE 

and OHA are committed to the ongoing consultation process.  Any updates or revisions reached during 

the consultation will be incorporated into the final EA.   

5.2 LAND USE AND VISUAL RESOURCES 

Development and analysis of the EA alternatives also took into consideration the possible visual and 

aesthetic impacts the modification to the existing Flood Control Project might have on existing visual 

resources.  The ‘Īao Stream is situated in the ‘Īao Valley, a 6.2 acre landmark seeped in Hawaiian history 

and beauty.  The valley is a steep, eroded caldera of the West Maui Mountains occupied by lush green 

vegetation.  With the exception of the existing concrete lined channels and water diversions that occupy 

30% of the stream, it remains mostly undeveloped.  The ‘Īao Stream remains a natural beauty and tourist 

attraction of Maui.   

Existing Conditions 

Present day land uses generally fall into residential, commercial, recreational, and farming categories 

(Figures 5-2 and 5-3).  Just along ‘Īao Stream, residential uses extend from Kahului Bay to the far western 

(mauka) sections of the valley, with the densest residential concentration along the lower (makai) portions 

of the stream.  From Millyard to Waiehu Beach Road along the northern corridor of the project area, there 

is additional residential housing along with farms located in the flood plain bordering Pi‘ihana.  The 

farms grow mostly banana and papayas and are restricted to the northern corridor of the stream.  The 

southern corridor of the project area consists of residential and commercial properties.  
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With the exception of a few older businesses, commercial development is restricted to the southern 

corridor of the project area.  The types of businesses vary significantly, from a supermarket at the 

westernmost end, to the Maui Waste Disposal and several legal, accounting and real estate firms on the 

easternmost end.  A levee along the southern corridor is utilized as a maintenance road for County of 

Maui vehicles, and also serves as a recreational area for local residents, as well as a buffer for many of the 

homes from the stream. 

Land in and surrounding the affected area is owned by multiple private landowners, COM, and the State 

of Hawai‘i.  Zoning is agricultural, residential and industrial and no land use change is required for this 

project.  The local, non-Federal sponsor, COM, will be responsible for acquiring the necessary LER for 

this project. 

The existing flood plain occurs in an area designated as prime agricultural lands by the State of Hawai‘i, 

Department of Agriculture (HDOA).  This designation also applies to several stretches of land occurring 

on both the east and west sides of the ‘Īao Stream, however they have subsequently been developed for 

commercial and residential use (Figure 5-4). 

Three significant water diversion features, located in or upstream from the channelized portion of the 

stream, carry a significant amount of water away from the stream for consumptive use, which formerly 

consisted primarily of sugarcane and other agricultural crops.  Recent changes to land use patterns in the 

vicinity of the stream have included the conversion of former sugarcane lands to other crops, as well as to 

commercial and residential real estate.  The replacement crops require only a small fraction of the water 

required by sugarcane, yet the existing diversion infrastructure is being maintained with no change to the 

amount of water diverted from the stream.   

Potential Effects and Mitigation 

Alternative I would allow development of an area designated as prime agricultural lands (existing 

floodplain), while Alternatives III, V, and VI would leave the floodplain as is.  Approximately three acres 

of vegetated streambank would be cleared during construction for Alternative III, but it would be allowed 

to regrow as much as possible following the completion of construction activities. 

Short term land use impacts may be generated from construction activities which may limit access to and 

from public and/or recreational areas for use by the community.  USACE will require its contractor to 

work closely with local police and fire authorities and provide early planning for alternate routes, as well 

as a traffic control plan.   
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With the exception of Alternatives V and VI, there are no foreseeable long-term adverse land use impacts, 

as Alternatives I and III do not encroach into developed areas of the Wailuku community.  Alternatives V 

and VI will result in long-term erosion and private property damage to key parcels of land along the 

stream. 

Aesthetic impacts differ depending on the alternative chosen.  Alternative I includes a fully lined concrete 

channel, which will take away the remaining natural alluvial channel of the ‘Īao Stream without providing 

a means for instream migration.  This would take away the aesthetic beauty of the stream, and affect 

aquatic biological resources that depend on the alluvial channel habitat for survival. 

Alternative III offers a more natural alternative, following most of the existing stream alignment, with 

stream stabilization improvements consisting of boulders in the main channel low-flow section with RCC 

stream bank protection.  The boulder-embedded low flow channel is more natural in appearance than a 

standard concrete stream bottom, and will minimize but not eliminate the visual impact to the existing 

natural quality of the ‘Īao Stream (refer to the photos in Figures 4-4 and 4-5 for photos of RCC lining 

compared to natural stream bottom).   

Alternative V would effectively remove all man-made flood control improvements since 1981.  With 

time, the stream would be restored to a completely natural condition which may or may not become more 

aesthetically pleasing than its current state.  Alternative VI would leave 7,200 feet of natural stream 

bottom, although erosion of side-slopes and levee undermining would continue. 

COM will be responsible for the acquisition of land and easements in order to implement the proposed 

project improvements.  The project will require three types of easements:  1) 4.78 acres of permanent 

channel improvement easements; 2) 0.32 acre of permanent joint use road easements; and 3) 2.06 acres of 

temporary work area easements.  The total cost of real estate acquisition for easements is estimated at 

$394,000.00 according to USACE (Real Estate Planning Report, November 2007).  The project is not 

expected to result in the need to relocate public utilities.  No relocations under the Uniform Relocation 

Assistance and Real Property Acquisition Policies Act of 1970, as amended (PL 91-646, 42 USC 4601, 7 

CFR 21) are anticipated.  Table 5-1 provides a detailed breakout of the land areas involved. 

Impacts to existing land uses are expected to be minimal because the affected land is vacant, no surface or 

subsurface minerals or cultural resources are known to exist, and no change in zoning is necessary for the 

proposed creation of the easements (Appendix L).  COM has been notified of the acquisition actions 

needed to proceed, and coordination between the Federal sponsor and COM is ongoing. 
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Table 5-1:  Proposed Project Easements 

Expected Use of Easement Size of Area Permanent or Temporary 

Channel improvement easements 4.78 acres permanent 

Joint-use road easements 0.32 acres permanent 

Work-area easements 2.06 acres  temporary 

Source:  Appendix L   

5.3 HAZARDOUS, TOXIC AND RADIOACTIVE WASTE  

Hazardous, Toxic and Radioactive Waste (HTRW) occurrences within the project area must be treated in 

compliance with AR 200-1 Environmental Protection and Enhancement, ER 200-2-3 on hazardous waste 

management procedures, and ER 1130-2-540 Environmental Stewardship Operations and Maintenance 

Policies as well as applicable Federal, state, and local environmental laws and regulations.  

Under ER 1165-2-132, HTRW Guidance for Civil Works Projects, HTRW is defined as any material 

listed as a hazardous substance in accordance with the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA).  Dredged materials and sediments beneath navigable waters 

are exceptions to the list of identified HTRW.   

HTRW initial assessment was conducted under USACE regulations (ER 1165-2-132) by the USACE, 

U.S. Army Engineer District, Honolulu.  The report was completed in 1997 and revised in 2002, and is 

attached in Appendix D.   

Existing Conditions 

The results of the report have indicated that there are no existing or previous HTRW activities located in 

the project area.  The ‘Īao Stream basin has not been designated as a CERCLA action site, and no spills or 

other HTRW activities are known to have affected the project area in the past.  There are no known 

Formerly Used Defense Sites in the project vicinity, according to USACE (2005). 

Potential Effects and Mitigation 

Under ER 1165-2-132, HTRW is defined as any material listed as a hazardous substance in accordance 

with CERCLA, with the exception of dredged material and sediments beneath navigable waters proposed 

for dredging.  All available alternatives will consist of excavation of materials from the stream channel 

and its margins.  As the project area does not contain HTRW materials, the excavated material is not 

deemed hazardous.  Excess quantities of excavated materials from Alternatives I and III will most likely 

be recycled and used on other sections of the project.  Any excess materials not recycled will be subject to 
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testing and evaluation for suitability of disposal in accordance with the EPA before disposal in the COM 

landfill.  Therefore, no potentially damaging impacts will befall the surrounding environment.  

5.4 NOISE  

Sound travels through the air as waves of minute air pressure fluctuations caused by some type of 

vibration.  Determination of noise levels are based on: 1) sound pressure level generated (decibels (dBA) 

scale); 2) distance of listener from source of noise; 3) attenuating and propagating effects of the medium 

between the source and the listener; and 4) period of exposure. 

The average exterior noise level generally considered acceptable for projects receiving Federal assistance 

is 65 day-night sound level (DNL).  The DNL represents the 24-hour average sound level for day, with 

nighttime noise levels increased by 10 dBA. 

The Noise Control Act of 1972 requires Federal agencies to adhere to all applicable Federal, state, and 

local regulations when engaging in any activity which may result in the emission of noise.  Supplemented 

by AR 200-1 Environmental Protection and Enhancement, any and all noise impacts will be properly 

mitigated to protect the health and welfare of the community.   

The U.S. Department of Housing and Urban Development (HUD) is the lead Federal agency setting 

standards for interior and exterior noise for housing.  These standards, outlined in 24 CFR 51, establish 

site acceptability standards based on day-night equivalent sound levels.  The standards are used to 

designate noise levels as acceptable, normally unacceptable, or unacceptable.  The acceptable exterior 

noise level for residential housing is 65 dBA or less, the normally unacceptable noise level is 65 dBA to 

75 dBA, and the unacceptable noise level is above 75 dBA. 

The Occupational Safety and Health Administration (OSHA), Occupational Noise Exposure guidelines, 

codified in 29 CFR 1910.95, set an action level of 85 dBA as the maximum acceptable noise level for the 

workplace. 

Existing Conditions 

Sensitive noise receptors are land uses, such as residences, schools, libraries, and hospitals that are 

considered to be sensitive to noise.  There are no sensitive receptors within the project area, but 

residences are present adjacent and to the east of the project area, in Wailuku town.  There are normally 

no noise sources within the project area. 

Construction of the flood control improvement within the project area will involve varying degrees of 

excavation, grading and other typical construction activities depending on the alternative chosen.  The 



Draft Environmental Assessment          March 2009 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai‘i 

5-18 

construction may generate significant amounts of noise.  The surrounding residences may be impacted by 

the construction noise due to their proximity to the project.  The actual noise levels produced during 

construction will be a function of the methods employed during the construction process.  Typical ranges 

of construction equipment noise are shown in Figure 5-5. 

Potential Effects and Mitigation 

Noise levels will be temporarily increased during construction for all available alternatives due to the 

operation of heavy construction equipment.  Residential areas will be affected more than commercial and 

undeveloped areas near the stream bank.   

Implementation of BMPs and compliance with applicable Federal, state, and local laws as described 

above will mitigate construction noise levels to acceptable levels.  Prior to the commencement of 

construction activities, a permit will be obtained from the HDOH for operation of construction equipment, 

power tools, and vehicles which will emit noise levels in excess of the allowable limits.  There are no 

foreseeable long-term noise issues with any of the proposed alternatives. 

5.5 AIR QUALITY 

The Clean Air Act (CAA, 42 USC 7401, et seq.), as amended, authorizes the EPA to establish National 

Ambient Air Quality Standards (NAAQS) to protect public health and the environment 

Section 176 (c) of the CAA, requires Federal agencies to ensure that their actions are consistent with the 

CAA and with applicable air quality management plans (state implementation plans).  Agencies are 

required to evaluate their proposed actions to make sure they will not violate or contribute to new 

violations of any Federal ambient air quality standards, will not increase the frequency or severity of any 

existing violations of Federal Ambient Air Quality Standards (AAQS), and will not delay the timely 

attainment of Federal AAQS.   

Projects funded by the USACE are required to follow guidance from AR 200-1 and ER 200-2-3, to 

manage air emissions to protect human health and the environment as well as pollution prevention 

management, and to comply with all legally applicable and appropriate Federal, state, and local air quality 

control regulations. 

Existing Conditions 

The regional and local climate together with the amount and type of human activity generally dictate the 

air quality of a given location.  There are no sources of criteria air pollutants associated with the project 

site. 
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Potential Effects and Mitigation 

The major potential short term air quality impact of the project will occur from the emission of fugitive 

dust during construction.  An effective dust control plan will need to be implemented in order to eliminate 

emissions of fugitive dust during project construction in order to comply with State of Hawai‘i air 

pollution control regulations; HAR Title 11, Chapter 59 and 60.1 for AAQS and Air Pollution Control 

(APC) respectively.  HAR 11-60.1-33 ‘Fugitive dust’ lists the following as appropriate measures to take 

in order to prevent fugitive dust: “use of water or suitable chemicals for the control of dust generated from 

grading and moving of dirt; installation of hoods, fans, and other fabric filters to minimize dust when 

applicable; covering of open and moving-bodied trucks transporting materials which may result in 

fugitive dust; prompt removal of earth or other materials from paved roads that may result in fugitive 

dust”. 

During construction, emissions from engine exhausts (primarily consisting of carbon monoxide and 

nitrogen oxides) will also occur both from on-site construction equipment and from vehicles used by 

construction workers and from trucks traveling to and from the project site.  Standards for nitrogen 

dioxide set by the NAAQS are on an annual basis, and short-term construction is not likely to contribute 

to the violation of set annual standards.  Carbon monoxide emissions will be very low and should be 

insignificant compared to normal vehicular emissions.   

5.6 TRAFFIC 

The proposed alternative designs consist of modifications to the existing flood channel and do not consist 

of new land uses, structures, or developments that would require additional infrastructure needs.  

Therefore, the available alternatives will not affect existing traffic conditions. 

As there are no foreseeable impacts to existing traffic conditions from the alternatives, a study was not 

conducted for this project.  

5.7 RECREATION AND RESOURCE USE 

Federal regulation 36 CFR 327, supplemented by ER 1130-2-405, contains guidelines for rules and 

regulations regarding USACE public use of water resource development projects.  The policy of the 

USACE is to “…manage the natural, cultural and developed resources of each project in the public 

interest, providing the public with safe and healthful recreational opportunities while protecting and 

enhancing these resources.” Determination of whether recreational and resource uses are substantially 

affected is based on the following: 1) degree to which uses of recreational resources are eliminated or 
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displaced; 2) duration of time that recreation and resources are inhibited; and 3) the cumulative effects of 

temporary disruptions of recreational use. 

Existing Conditions 

The ‘Īao Valley is a pristine area on Maui with important historical significance and visited by numerous 

people each year.  It is a major tourist attraction featuring the ‘Īao Needle, a natural rock pinnacle, and the 

‘Īao Stream.  Surrounded by the walls of the Pu‘u Kukui Crater, ‘Īao Stream offers a natural hiking 

environment with pristine views.   

Potential Effects and Mitigation 

Recreational areas surrounding the ‘Īao Stream will not be accessible to the public until construction to 

implement modifications to the stream is completed.  This short-term access impact is inevitable for all 

available alternatives due to construction activities.   

In response to public comment regarding added recreational features of the project, the USACE is 

currently working with PW to look into recreational possibilities to be incorporated with the chosen 

alternative, such as jogging and walking paths along the levees.  This will provide additional recreational 

uses to the ‘Īao Stream area in the long-term.   

Other long term impacts differ with respect to each of the available alternatives.  Alternative I would 

replace 70% of the existing natural alluvial channel with concrete, which would create adverse impacts on 

the natural appearance of the ‘Īao Stream, as well as negative impacts on the aquatic biological habitat 

within the alluvial channel.  This would impact recreational resources along the ‘Īao Stream in the long 

term.  Alternative III provides a grouted boulder invert channel following the existing stream alignment, 

allowing for a more natural alternative to stream stabilization.  In the long term, this low-flow channel 

will minimize (but not eliminate) the visual impact to the existing natural quality of the stream.  More 

importantly, the proposed mitigation measures of Alternative III would enable survival of aquatic 

organisms.  Alternative V would remove all man-made improvements and allow the ‘Īao Stream to return 

to its natural state, thereby enhancing the recreational quality of the stream area.  With no flood control 

devices however, recreational activities may be restricted for safety reasons.  Alternative VI would keep 

7,200 feet of natural stream bottom, but would not protect against continued erosion and levee 

undermining.   
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5.8 ECONOMIC AND SOCIAL RESOURCES 

5.8.1 EO 12898 Environmental Justice 

EO 12898 on Environmental Justice directs all Federal agencies to achieve environmental justice, by 

identifying and addressing disproportionately high adverse human health or environmental effects of its 

actions on minority and low-income populations within the US and its territories.  Assessment of possible 

adverse impacts resulting from implementation of any of the available alternatives indicates there are no 

disproportionate negative impacts toward minority and low-income populations. 

All available alternatives, with the exception of Alternative VI, will generate short-term economic vitality 

for the island by providing temporary construction opportunities for the duration of the project.   

Alternative I would provide long term positive economic prosperity to the growing community of 

Wailuku by flood-proofing and eliminating ongoing stream bank erosion.  As part of this alternative, the 

existing flood plain area is proposed to be utilized for future development opportunities.  The proposed 

concrete channel lining, however, may negatively impact the visual quality of the ‘Īao Stream by creating 

a harsher, less natural environment.  

Alternative III is designed to incorporate the existing flood plain as is, and channel lining proposed for 

this design will provide adequate flood-proofing and stream bank stabilization while incorporating design 

elements and mitigation measures to minimize or mitigate for impacts to the natural environment.  In the 

long term, these measures will prevent damage to life and property, allowing for development and growth 

of the community with minimal modifications and will be less intrusive to the existing environment. 

Alternative V would effectively remove all man-made flood control improvements installed since 1981.  

The Wailuku community would be provided with a state-of-the-art, flood-warning system in place of 

flood control improvements.  Alternative VI would leave ‘Īao Stream in its current state, allowing for 

further streambank erosion, and the area would revert to a Flood Hazard Area.  These alternatives do not 

provide tangible protection from flood and erosion related damages, and would hinder future development 

in the area.  In the long term there is the possibility of loss of life and damage to property.  Loss of life 

will affect all citizens, regardless of income status.  Damage to property resulting from flood and erosion 

may have an adverse impact on minority and lower income populations that cannot afford flood insurance 

and will not be able to rebuild. 

Potential Impacts and Mitigation Measures 
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Cultural impacts include potential negative reactions from the community to Alternatives I and III, a 

positive reaction to Alternative V, and no change in current reactions with Alternative VI.  There is a 

cyclical history of water shortage on Maui, and water allocation between residential and agricultural use 

has always been a sensitive subject.  In addition to the community’s concern regarding social and 

recreational values of the ‘Īao Stream, any proposed flood control related project creates concern for 

residents regarding possible water diversion, erosion, and adverse impacts to the natural environment.  

Alternatives I and III, though the most beneficial to prevent continual erosion and flooding, would have a 

negative impact on tourism by detracting from the natural beauty that is associated with ‘Īao Stream and 

‘Īao Valley.  Alternative III mitigates this somewhat by incorporating an RCC lined channel with a low-

flow channel using irregular boulder- and cobble-sized rock to form microhabitat and refuge for fish and 

invertebreates and to facilitate upstream migration of aquatic organisms.  Alternative V appears to 

generate the most positive reactions from the community, as most residents in the high flood area have 

moved in after the initial completion of the ‘Īao Stream Flood Control Project and have not witnessed any 

severe floods in their lifetime.  Alternative VI would likewise be more acceptable to the community as it 

retains 7,200 feet of natural stream bottom.  Erosion, however, is a very real problem for many of the 

residents and they welcome erosion prevention improvements.  A public scoping meeting was held on 

August 12, 2003 to address these public concerns.  Consultation with resource agencies has been pursued 

throughout the course of this project, and will continue throughout the design and construction phases of 

the project to ensure all environmental concerns are being addressed and mitigated to the maximum 

extent practicable.  This will be conveyed to the Wailuku community. 

5.9 ACCESSIBILITY FOR MAINTENANCE 

Ease and accessibility for maintenance can be important to COM as the local sponsor of the project.  In its 

current state, the ‘Īao Stream requires regular channel repair by bulldozers, particularly after every storm 

event.  Eroded material is also removed from the concrete channel located under the Waiehu Beach Road 

Bridge.  The need for maintenance would be lessened if Alternative I or III were implemented.  The 

resulting stream improvement in Alternative I trapezoidal concrete channel with a 40-foot bottom width 

would be the easiest to maintain by COM because the stream channel would be concrete lined and 

accessible to maintenance vehicles.  Alternative III with its boulder invert channel would be somewhat 

difficult to maintain because the low-flow channel portion would not be accessible by maintenance 

vehicles, although the RCC areas would.  This more naturally appearing stream improvement may 

necessitate some manual maintenance by COM personnel.  Alternative V which requires removal of flood 

control improvements would not require any maintenance because the stream would be returned to its 
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natural state.  Alternative VI would require continued placement of boulders at eroding levee toes in an 

attempt to temporarily slow or halt erosion. 

While Alternatives I and V appear to offer the greatest ease of maintenance, both represent the extremes 

because Alternative I would not be environmentally acceptable, and Alternative V, while environmentally 

sensitive, would not meet the project objective of flood and erosion control.  Alternative VI likewise does 

not meet project objective.  Alternative III would be environmentally sensitive and would meet the project 

objective of flood and erosion control. 

5.10 CUMULATIVE IMPACTS 

Cumulative impacts are two or more individual effects which, when considered together, compound or 

increase the overall impact.  Cumulative impacts can arise from the individual effects of a single action or 

from the combined effects of past, present, or future actions.  Thus, cumulative impacts can result from 

individually minor but collectively significant actions taken over a period of time.  The cumulative 

impacts of implementing the proposed action along with past and reasonably foreseeable future projects 

proposed were assessed based upon available information. 

Two of the available alternatives, I and III, attempt to modify the existing flood channel system to prevent 

inevitable project failure, the loss of life, and extensive property damage.  Positive cumulative impacts 

created by these modifications will allow for long term social and economic growth without hindrance 

from seasonal flooding.  Government and local fiscal resources will not be strained to provide emergency 

and repair support for flood damage to properties and rescue teams responding to flood-related 

emergencies.   

Alternative I would negatively impact the aquatic fauna of the ‘Īao Stream by replacing 70% of the 

remaining natural alluvial channel with a concrete lined channel.  This would lead to long-term 

deterioration of the scenic quality of the downstream portion of the ‘Īao Stream, which may in turn affect 

tourism and the economy.  It is important to note that the main tourist attraction is the ‘Īao Valley, which 

is upstream of and separate from the project area.   

There are few foreseeable negative cumulative impacts related to Alternative III.  The proposed grouted 

boulder invert channel will follow the existing stream alignment, allowing for a more natural alternative 

to stream stabilization.  With the incorporation of boulders, the low-flow channel is more environmentally 

acceptable, providing a habitable area for existing aquatic fauna, and will somewhat mitigate the visual 

impact to the existing natural quality of the stream caused by the RCC channel walls.  In the long-term, 
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this would help preserve the existing natural resources and promote growth of terrestrial and riparian 

vegetation.   

Alternative V would allow the ‘Īao Stream to return to its natural state.  With the use of a state-of-the-art 

flood warning system, lives can be saved, but continual erosion will cause property.  The inconvenience 

and cost of repairs is a serious concern. 

Alternative VI would retain 7,200 feet of natural stream bottom, but would not prevent against continued 

erosion and levee undermining.  Structures along the left bank would continue to be endangered under 

this alternative. 

COM is planning an upgrade to the existing ‘Imi Kālā Street Bridge.  This project has necessitated the 

inclusion of several revisions to the original Corps’ constructed ‘Īao Stream Flood Control Project.  

Notable revisions include the stream bank excavation and channel widening in the area directly upstream 

from the bridge to reduce WSELs and erosion potential on the right bank.  There is the potential that 

buried cultural resources may be adversely impacted during construction associated with the widening of 

‘Īao Stream.  The USACE will include monitoring by a qualified archaeologist to counter such potential 

adverse effects.  Although the bridge upgrade project has slightly changed the scope of the proposed 

Flood Control Project, this is not considered a cumulative impact to the natural or social environment, 

other than the benefit to the community of having an improved bridge.   

The County is also planning to extend ‘Imi Kālā Street to connect to Kahekili Highway, as part of the 

development of the Hale Mua affordable housing subdivision.  This may cause changes to traffic in the 

vicinity of the proposed project, but not as a result of any of the project design elements.   

No other projects are planned for the channel or in the vicinity of the channel that would compound or 

increase the impact of the proposed project.  Areas surrounding the channel are being developed into 

residential and commercial communities; however these developments are not anticipated to have a 

significant cumulative impact on the proposed project. 

5.11 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 

The USACE believes that the project modification cannot be avoided due to the need to provide flood 

control for the Wailuku community.  Implementation of the recommended alternative will prevent 

inevitable project failure, loss of life, and extensive property damage.   

Alternative I – Long term negative impacts include and environmental degradation of the ‘Īao Stream by 

creating a harsher, sterile environment thereby making it a less desirable visitor experience to the area.  

This overall effect could slow local economic growth in the long term.  Natural resources are impacted as 



Draft Environmental Assessment          March 2009 
‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai‘i 

5-27 

existing aquatic species will not be able to adapt to the increased flow speed of water in the channel 

brought upon by the concrete lining.   

Alternative III – Long term negative impacts of visual and environmental degradation of the stream is 

minimized by or compensated for by mitigation measures.  A special low-flow channel is designed to 

minimize habitat loss for existing aquatic species in the stream.  The grouted boulders in the low-flow 

channel will minimize, but not eliminate the negative visual impact to the natural character of the stream 

caused by the RCC channel lining.  Proposed mitigation measures would enable native organisms to 

migrate up and down the stream via the low-flow grouted-boulder invert channel and several 

supplemental mitigation measures (Section 3.0). 

Alternative V – Resources invested in the removal of all man-made flood control structures would be 

irreversible.  Replaced by a state-of-the-art flood warning system, the natural environment of the ‘Īao 

Stream would be returned, but at the cost of loss of property and possibly life in future flood events. 

Alternative VI – Stream banks would continue to erode, and levees would be further undermined.  This 

would lead to an eventual detrimental impact to structures along the stream banks, and potential loss of 

property and life in future flood events. 

5.12 PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED 

Alternatives I and III would impact the existing stream environment with flood control improvements, 

although the impacts of Alternative III would be mitigated to an acceptable level.  Alternatives V and VI 

would impact the existing community with floods and related erosion.  As stated in previous sections, 

temporary noise and sedimentation impacts during construction (e.g., a temporary increase in stream 

turbidity if water is flowing at the time of construction) are unavoidable.  Noise and sedimentation 

problems will be mitigated to the extent possible through the use of BMPs during construction.  For 

Alternatives I and III, there will be changes in the visual appearance of the stream, although the impact of 

Alternative III would be mitigated to the maximum extent practicable.  Adverse environmental effects 

from noise and construction-related sedimentation will be temporary and mitigated through BMPs, and 

are thus not considered significant. 

5.13 SUMMARY OF ENVIRONMENTAL CONSEQUENCES 

5.13.1 Direct, Indirect and Cumulative Impacts 

Direct Impacts.  Direct impacts are environmental effects that are caused by the action and occur at the 

same time and place.  A typical example of direct impacts are effects of construction activities on the 
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immediate surrounding environment during the period such operations are taking place.  During 

construction activities the proposed project would result in unavoidable, short-term, insignificant direct 

impacts. 

Indirect Impacts.  Indirect impacts are effects that may occur removed in distance or time from the 

proposed project.  Indirect impacts may include growth inducing impacts and other effects related to 

changes in land use patterns, population density or growth rate, and related effects on air, water, and other 

natural systems. 

The proposed project is intended to correct deficiencies associated with the existing Flood Control Project 

constructed in 1981, and to prevent further streambed erosion, loss of life, and property damage during 

flood seasons.  By incorporating recommended mitigation measures, it is not expected to result in adverse 

secondary impacts on the area’s resident population, land use patterns, facilities infrastructure, and natural 

environment. 

Table 5-2 on the following page provides a summary of the environmental impacts associated with the 

three available alternatives proposed for the project.  Alternative VI is not included in the table because it 

does not meet the project objectives.   
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Table 5-2: Summary of Project-Related Impacts 

Environmental Attribute Alternative Direct 
Impact 

Indirect 
Impact 

Cumulative 
Impact 

Oceanography, Hydrology, and Flooding I ○ + + 
 III ○ + + 
 V - - - 
Terrestrial and Aquatic Biological Resources  I - ○ - 
 III - ○ - 
 V + + + 
Geology and Soils I ○ + + 
 III ○ + + 
 V - - - 
Threatened and Endangered Species I ○ ○ ○ 
 III ○ ○ ○ 
 V ○ ○ ○ 
Historic and Cultural Resources I ○ ○ ○ 
 III ○ ○ ○ 
 V ○ ○ ○ 
Land Use and Aesthetics I - - - 
 III - ○ ○ 
 V + ○ ○ 
Hazardous, Toxic and Radioactive Waste (HTRW) I ○ ○ ○ 
 III ○ ○ ○ 
 V ○ ○ ○ 
Noise Quality I - ○ ○ 
 III - ○ ○ 
 V - ○ ○ 
Air Quality I - ○ ○ 
 III - ○ ○ 
 V - ○ ○ 
Water Quality I - ○ ○ 
 III - ○ ○ 
 V - - - 
Traffic I ○ ○ ○ 
 III ○ ○ ○ 
 V ○ ○ ○ 
Recreational and Resource Use I - - - 
 III ○ ○ ○ 
 V - - - 
Economic and Social Resources I + + + 
 III ○ + + 
 V - - - 
Environmental Justice I ○ ○ ○ 
 III ○ ○ ○ 
 V ○ ○ ○ 

○  No significant impact anticipated 

+  Beneficial impact 

-  Adverse (insignificant or significant) impact; mitigation required 
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6.0 RISK AND UNCERTAINTY 

Risk addresses differences between planned and actual outcomes and includes methods for quantifying 

risk in economic terms.  Federal Flood Control Projects generally follow guidelines from the Flood 

Control Act of 1948, Section 205, PL 80-858, as amended, and USACE supplemental risk assessment, 

EM 1110-2-1619 on Flood Control Projects.  The USACE believes that the project modification cannot 

be avoided due to the need to provide flood control for the Wailuku community.  Implementation of the 

recommended alternative will prevent inevitable project failure and reduce the loss of life, and extensive 

property damage.   

Alternative I may negatively impact the existing natural environment of the ‘Īao Stream, leading to 

degradation of aquatic fauna and eventually the aesthetic quality of the stream as a whole.  The proposed 

concrete lining of 70% of the remaining natural alluvial channel may affect tourism and economic 

viability of the ‘Īao Valley, as it is a well-known location and major revenue-generating location on Maui.  

This is unlikely however, given the two mile distance between the project area and the valley itself, which 

is the tourist destination. 

Alternative III will provide a more environmentally acceptable design with the integration of a low-flow 

grouted-boulder invert channel to mimic the natural habitat of the ‘Īao Stream and to facilitate upstream 

and downstream migration of native organisms.  The grouted boulders in the low-flow channel will 

minimize, but not eliminate the negative visual impact to the natural character of the stream caused by the 

RCC channel lining.  Proposed mitigation measures include alignment of the low-flow channel along 

vegetated stream banks to allow overhanging vegetation to shade the channel and reduce water 

temperatures, and a retrofit of improved portions of the channel that are currently lacking low-flow design 

elements.   

Alternative III is designed to facilitate upstream and downstream migration of aquatic organisms, given 

sufficient water flow.  Stream flow restoration is a topic that is currently under discussion by the CWRM, 

state and federal resource agencies, community groups, and private entities that hold licenses for 

diversion and out-of-stream consumptive use of ‘Īao Stream Water.  This decision is outside the function 

and authority of the USACE, however.  If and when stream flow is partially restored, the low-flow design 

elements of Alternative III will function to enhance passage of native stream fauna.  To mitigate for 

unavoidable impacts to the affected natural environment, retrofit design elements have been included to 

facilitate the movement of native organisms through the modified channel area.  These elements include a 

step structure at the 22-foot vertical drop (Station 97+23), widening existing low-flow channel areas, 

installing low-flow channel segments in existing flat-bottomed cement channel segments and in the center 
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of the existing debris basin, blocks along the sloped portions of the existing channel to provide a resting 

place for climbing organisms, and an alignment along the vegetated portions of the left bank to provide 

shade and reduce water temperatures.  These mitigation measures have been proposed as compensation 

for unavoidable impacts, and have been agreed to in a revised mitigation recommendation letter by the 

USFWS (Appendix J). 

Alternatives V and VI do not provide an acceptable level flood or erosion control, and are considered high 

risk options in the long term. 
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7.0 ECONOMIC ANALYSIS 

The Water Resource Planning Act (WRPA) of 1965, supplemented by Principles and Standards (the P&S, 

1973) and Principles and Guidelines (the P&G, 1983) provides guidelines for Federal water related 

resource projects.   

"The Federal objective of water and related land resources project planning is to 

contribute to national economic development consistent with protecting the 

Nation's environment, pursuant to national environmental statutes, applicable 

executive orders, and other Federal planning requirements” (P&G, 1983). 

Economic evaluations for this project were conducted in accordance with the P&G as well as USACE 

policy.  The complete report entitled “Economic Update, ‘Īao Stream Flood Control Project, Wailuku, 

Island of Maui, State of Hawai‘i” (Appendix K) is included.  The objective of the economic analysis is to 

determine the alternative that will reasonably maximize net National Economic Development (NED) 

benefits.  This is accomplished by comparing the average annual benefits and costs of the alternatives 

being considered.  The alternative that meets project objectives and has a benefit-cost ratio greater than 

one and the highest net benefits will be designated the NED alternative.  Costs and benefits occurring at 

different points in time are converted to an average annual equivalent basis over the 50-year period of 

analysis using the federal discount rate prescribed for water resource projects.   

This economic analysis compares the benefits and costs related to three of the five alternative plans 

proposed for ‘Īao Stream Flood Control Project.  Cost Estimates and detailed discussions are provided in 

the Economic Update (Appendix K).  Flood plain management, including flood control and prevention, 

contributes to the NED objective by improving the net productivity of flood-prone land resources, either 

by increasing the output of goods and services and/or by reducing the cost incurred in using those 

resources.  These improvements in economic efficiency, or project benefits, are estimated by comparing 

the most likely future conditions without the project (the “without-project” condition) with the most likely 

future conditions resulting from the implementation of flood damage reduction measures (the “with-

project” condition).   

7.1 GENERAL 

In this economic analysis, both costs and benefits are expressed at an estimated October 2007 price level. 

Costs and benefits occurring at different points in time are converted to an average annual equivalent 

basis over a 50-year period of analysis using the federal discount rate prescribed for water resources 
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projects.  This rate is currently set at 4.875 %.  The project base-year, or first year of project operation, is 

FY2013.  The 50-year period of analysis is from FY2013 through FY2062, inclusive.   

The objective of this economic analysis is to determine the alternative that will reasonably maximize net 

NED benefits.  This is accomplished by comparing the average annual benefits and costs of the 

alternatives being considered. The alternative with a benefit-cost ratio greater than one and the highest net 

benefits will be designated as the NED alternative. 

7.2 ALTERNATIVES.   

The six alternatives initially considered in this study are summarized in Table 7-1.  Of these, only the 

performance of Alternative III was evaluated in detail using the Hydrologic Engineering Center Flood 

Damage Analysis (HEC-FDA) computer program.  Alternatives I and II are assumed to provide the same 

benefits as Alternative III when designed for the same degree of protection.  Alternative IV, levee 

reconstruction, is not considered a viable solution since it does not address erosion and undermining of 

levees.  It is therefore not included in the NED analysis.  Alternative V, removal of the existing flood 

control improvements and the restoration of the stream to its original natural condition, will remove all 

existing project flood control features for flooding events of all frequencies.  Although for the purposes of 

this comparison it is assumed to have zero benefits, it is likely to have negative benefits to the extent that 

flooding events with a return period of less than 25-years are likely to cause damage in excess of the 

without project condition.  Consequently it was not analyzed in this NED analysis.  Alternative VI is 

represented as the “without project” scenario in the Economic Analysis (Section 7). 

Table 7-1:  ‘Īao Stream Alternative Plans 

 Description 

Alternative I  Trapezoidal Concrete-Lined Channel 

Alternative II  Rectangular and Compound Channel 

Alternative III  Roller Compacted Concrete and Boulder Invert Channel along Existing Alignment 

Alternative IV Levee Reconstruction 

Alternative V  Removal of Flood Control Improvements 

Alternative VI No Action 
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7.3 METHODOLOGY.   

Inundation damages are computed by combining an inventory of structures in the floodplain with the 

anticipated extent and effects of the flooding from various storms in the without-project and with-project 

alternatives.  Flooding associated with 1-year, 10-year, 25-year, 20-year, 50-year, 100-year, the verify 

222-year SPF, and 500-year events were estimated using the USACE' HEC-RAS computer software.  The 

areas of flooding and the flooding depths associated with the different events were computed as discussed 

in the hydrology section of this report.   

The analysis assumes that in the without-project condition the existing levees along the right bank of ‘Īao 

Stream will fail in a rainfall event of 25-year of greater return period but not in the case of smaller events. 

This is expected to cause flooding along the entire length of the over-bank as a result of levee and bank 

failure in one or two places.  In order to represent this condition, levees were specified in the HEC-FDA 

model to represent both levees and river banks, with levee heights artificially set halfway between the 20-

year and 25-year flood stages.  For the with-project condition, levee heights were set to reflect the levee 

and river bank elevations of Alternative III, which are the same as those now existing along ‘Īao Stream.  

A list of the levee heights specified in the HEC-FDA model for the without-project and with-project 

conditions is provided in Table 7-2. 

Table 7-2:  Levee Heights in HEC-FDA Model 

 Without-Project 
Levee Height 

(ft) 

With-Project 
Levee Height 

(ft) 
Reach 1 14.39 20.15 
Reach 2 41.03 52.80 
Reach 3 61.22 72.80 
Reach 4 88.43 95.80 
Reach 5 111.83 118.63 
Reach 6 139.50 144.70 
Reach 7 147.63 154.80 
Reach 8 179.60 186.20 

 

In order to determine the economic effects of flooding on structures in the floodplain, structure values, 

content values, first floor elevations, depth-damage curves, and the estimated water surface profiles for 

different frequency events were entered into the HEC-FDA computer program.  HEC-FDA compares the 

flood heights for different events with the first floor elevations for each structure in the flood plain. This 

determines the expected height of flood waters at each structure for any given flood event.  HEC-FDA 

analyzes the percent of damages to each structure and its contents associated with each level of flooding.  
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The percent damages are multiplied by the structure or content value to arrive at dollar damages.  This 

procedure is performed for every structure in the flood plain with results consolidated by reach and then 

integrated over the range of probabilities that flooding of different intensities will occur.  The HEC-FDA 

program also explicitly takes into consideration the uncertainty of the engineering and economic variables 

involved in calculating flood damages.   

7.4 STRUCTURE INVENTORY.   

The structure inventory for this economic analysis is composed of all residential and commercial 

buildings in the SPF (222-year) floodplain.   Structures were identified by the use of a geographical 

information system (GIS) map with layers for TMK parcels, the SPF floodplain, an aerial survey 

topographic map with 5-foot contour lines, and aerial photographs of the project area.  In this analysis, the 

residential category includes single-family residences, and also multi-unit low-rise condominium and 

apartment buildings.  The commercial structures category includes buildings serving commercial, 

industrial, and public purposes.   

The study area is located in Wailuku along ‘Īao Stream on the north coast of the island of Maui.  

Structures in the SPF-floodplain are located within an area approximately bounded by ‘Īao Stream to the 

Northwest, Lower Main Street and Mill Street to the Southeast, ‘Imi Kālā Street to the Southwest, and 

Kahului Bay to the Northeast.  The ground elevations range from about 186 feet above msl at the 

upstream end of the study area to about eight feet above msl near Kahului Bay.  There are about 362 

single family residential structures (SFRs) in the 222-year floodplain.  The average age of SFRs is about 

31 years, and about a third were built after 2000.  In addition to the SFRs, 45 multi-unit residential 

structures containing 464 condominium units were built between 1993 and 2002.  The total replacement 

cost less depreciation value of residential structures in the SPF floodplain is about $111 million and total 

contents value is about $43 million.  The total replacement costs less depreciation of commercial 

structures in the 222-year floodplain is about $83 million and the total commercial contents value is about 

$121 million.  The residential and commercial structures together have a replacement cost less 

depreciation value of about $194 million and damageable contents worth about $164 million.  For the 

purposes of this analysis, the flood plain was divided into eight reaches, all on the right bank of ‘Īao 

Stream (refer to Figure 7-1).   
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Figure 7-1:  Damage Reaches 
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7.5 DEPTH-DAMAGE FUNCTIONS.   

The depth-damage functions or “curves” used in this study for SFRs are from the Economic Guidance 

Memorandum 04-01, “Generic Depth-Damage Relationships for Residential Structures with Basements 

(Institute for Water Resources (IWR), 2004)”. 

Because the multi-unit residential structures in the ‘Īao Stream floodplain are similar in structure to large 

two story residential homes (although significantly larger), the IWR depth damage curves for SFR 

structures with two or more stories without basements were used to estimate structure and content 

damages.   

Depth damage functions for commercial structures and contents developed for the New Orleans District 

of the Corps of Engineers (MVN) were used to evaluate damages to commercial structures and contents 

(Gulf Engineers and Consultants (GEC), “Depth-Damage Relationships for Structures, Contents, and 

Vehicles and Content-to-Structure Value Ratios (CSVRs) in Support of the Jefferson and Orleans Flood 

Control Feasibility Studies,” Baton Rouge, Louisiana, June 1996).  Depth-damage functions developed 

for MVN were also used to assess damages to parked vehicles. 

7.6 EVALUATION OF OTHER DAMAGE CATEGORIES.   

In addition to inundation damages to structures and vehicles, three other damage categories were 

evaluated.  Damages to yards and outside property were evaluated using data from previous Corps of 

Engineers studies of flood damages in Niu Valley on the Island of Oahu in 1988.  These data were also 

used to evaluate the costs of emergency services.  Reduction in the operating cost of the National Flood 

Insurance Program was evaluated using average operating costs per policy of $192 as specified in 

Economic Guidance Memorandum 06-04. 

7.7 BENEFITS SUMMARY.   

Table 7-3 summaries the without-project and with-project damage and the resulting benefits.  Total 

without-project damages are about $2,579,000.  With-project damages are about $7,000.  The total 

benefits for these damage categories are about $2,572,000.  As noted earlier, Alternatives I and II, 

although not evaluated, are assumed to have the same benefits as Alternative III.  Alternative VI is 

represented as the “without project” scenario in the economic analysis. 
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Table 7-3:  Damage Summary 

 Without Project 
Damages and Costs 

($) 

With Project 
Damages and Costs 

($) 

Benefits 
(Damages or 

Costs 
Prevented) ($) 

Residential structures and 
contents   

923,000 4,000 919,000 

Commercial structures and 
contents   

1,438,000 2,000 1,436,000 

Vehicles   88,000 1,000 87,000 
Yard and Outside Property 
Damage 

73,000 0 73,000 

Emergency Assistance Costs 38,000 0 38,000 
Flood Insurance Operating 
Costs 

19,000 0 19,000 

Total 2,579,000 7,000 2,572,000 

 

7.8 PROJECT COSTS.   

Table 7-4 lists the various costs involved in constructing and maintaining the improvements to the ‘Īao 

Flood Control Project and changes in annual operating and maintenance costs associated with each 

alternative.   

Table 7-4:  Project Costs 

Alternatives  
I II III IV 

Project First Cost1 $40,641,882 $55,187,961 $30,809,128  $40,641,882 
Months of Construction 30 30 22  30 
Interest During Construction 
(months, 4.875%, EOY) $1,607,371 $2,208,762 $691,982 $1,607,371

Investment Cost $42,249,253 $57,396,723 $31,501,110 $42,249,253
Amortized Investment Cost $2,269,726 $3,083,483 $1,692,312 $2,269,726
Difference in Annual O&M2 -$61,175 $0 $122,352 -$61,175
Total Average Annual Cost $2,208,551 $3,083,483 $1,814,664 $2,208,551
Total Average Annual Cost 
(Rounded) $2,209,000 $3,083,000 $1,815,000 $2,209,000
1Includes PED, S&A, EDC, and LERRD. 
2The difference between without-project operation and maintenance (O&M) of $147,307 per year and O&M for 
with-project alternatives. 
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7.9 BENEFIT-COST RATIOS AND NET BENEFITS.  

Two criteria are applied in order to choose the plan that reasonably maximizes NED benefits: the plan 

must have a benefit-to-cost ration greater than one, and must also have the greatest net benefits.  Table 7-

5 shows the average annual benefits, the average annual costs, the benefit-cost ratios and the net benefits 

of the four alternatives considered in the analysis.  Alternatives IV and VI were eliminated from 

consideration because they do not meet project objectives.  Alternative V was not analyzed because it is 

assumed to have a benefit/cost ratio of zero or less. 

Table 7-5:  Benefit Summary 

Alternatives  
I II III 

Average Annual Benefits  $2,572,000 $2,572,000 $2,572,000 
Average Annual Costs $2,209,000 $3,083,000 $1,815,000 
Benefit/Cost Ratio 1.2 0.8 1.4 
Net Benefits $363,000 ($511,000) $757,000  

7.10 NATIONAL ECONOMIC DEVELOPMENT PLAN.   

According to the information in Table 7-5, Alternative III has a benefit-cost ratio greater than 1 and the 

highest net benefits.  Therefore, the recommended plan is Alternative III, with a benefit-cost ratio of 1.4 

and net benefits of $757,000. 

7.11 RISK AND UNCERTAINTY.   

As noted above, the HEC-FDA software program explicitly takes into consideration the uncertainties 

related to the variables involved in calculating flood damages. The uncertainties of elevations, depth-

damage functions, project performance of Alternative III, and frequency/discharge and stage/discharge 

functions are described in the economic appendix. 
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8.0 COMMENTS AND COORDINATION 

NEPA of 1969, as amended, CEQ regulations (40 CFR 1500-1508); ER 200-2-2, Environmental Quality 

Procedures for Implementing NEPA; and Chapter 343, HRS and Act 50, as amended, require public 

involvement and agency consultation at various stages of the development of the EA process. 

8.1 PUBLIC INVOLVEMENT 

Public participation is organized in the form of public posting and agency consultations. 

8.1.1 Agency Coordination 

Public posting as well as individual notices were mailed to Federal, State, and county resource agencies in 

1996 through 1997.  Comments and feedback from various agencies are included in Appendix H.  

Throughout the development of the EA document, resource agencies have been consulted for concurrence 

with the preferred alternative and all proposed mitigation measures.  A site visit to the project area was 

conducted in March of 2008 with representatives from COM, USACE, USFWS, and DLNR-DAR to 

discuss potential mitigation measures for Alternative III impacts.  A copy of the trip report has been 

included as Appendix I.  A revised mitigation recommendation letter from the USFWS, in which they 

confirm their concurrence with proposed mitigation, has been included as Appendix J. 

8.1.2 Public Scoping Meetings 

A public scoping meeting was held on August 12, 2003.  Notification of the meeting was circulated via 

posting of the meeting notice in the daily paper, the Maui News.  Meeting notices were mailed to potential 

stakeholders and community associations.  The scoping meeting was held at the Wailuku Community 

Center, 395 Waena Place, Wailuku, Maui, Hawai‘i.   

A summary of questions and comments made during the public scoping meeting is provided in Table 8-1.  

A second, informational public meeting is planned for the review of this draft environmental assessment 

report. 
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Table 8-1: Summary of Comments, Public Scoping Meeting 

Name Affiliation Comment Response 

Charmain Tavares 
 

Maui County Council 
 

Will stream restoration be evaluated in the EA?  Need to 
contact Water Dept. Recreational components should be 
considered.  Economic evaluation needed before 
proceeding w/engineering improvements 

Stream restoration is currently a topic 
being pursued by several community 
organizations and the County.  Any 
decisions about stream flow restoration 
must be made by the CWRM.  The 
preferred alternative is designed to 
facilitate up-stream migration of aquatic 
organisms and maintenance of habitat 
supportive of aquatic life, should 
restoration of stream flow be achieved. 

Joe Bertram III Greenways Maui Will Cultural Assessment involve considering stream 
restoration as far as what kind of flow is desirable in ‘Īao 
Stream area?  And what will protection of left bank entail?  
Planning Commission recommended natural stream - does 
it matter?  Property owners have been unable to develop 
areas within the floodplain because of the flood 
designation.  Also suggested that recreational 
components/opportunities be included as another 
alternative to restore the stream as a cultural resource.  
Need to contact Water Department because this agency 
draws from this resource and can capture some of the 
volumes when the flow is large.  Mr. Bertram cited 
reference: “History of the Wailuku River” 

Stream restoration is currently a topic 
being pursued by several community 
organizations and the County.  Any 
decisions about stream flow restoration 
must be made by the CWRM.  A natural 
stream was evaluated as Alternative V, 
but was found to not meet the project 
objectives.  The floodplain may remain as 
is if Alternative III is pursued.  The left 
bank will be designed for flood protection 
of existing structures.  Recreational 
components have been evaluated for 
inclusion with Alternative III. 

Glenn Shepard none provided Use this project to augment the water that can get into the 
aquifer; build percolation basins to allow water to 
percolate down into the aquifer—”cheap” to construct and 
maintain.  He said he talked to United States Geologic 
Survey (USGS) on Maui; Mr. Shepard quoted USGS as 
saying the, ‘56 million gpd flowing (quoted USGS) 
downstream into the ocean.  ’ Suggested an Option 5; i.e., 
do the least amount to the stream to allow water to “cycle 
back down.” 

Alternative III has been revised to include 
a groundwater recharge basin that would 
facilitate percolation of surface water 
down into the aquifer.   

Lucienne deNaie Maui Sierra Club Alternative V: Look at this as a resource rather than a 
“destructive force” This is “sacred” in that the stream 

Alternative V was considered, but it does 
not meet the objectives of protecting 
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Name Affiliation Comment Response 

supported streamside agriculture as well as stream life.  
Need to look at other examples from elsewhere (she said 
she’s aware of one example) that reversed concrete 
channelized streams.  The project should offer open 
recreation areas on the banks as a community benefit. 

human life and property, and it also had 
one of the highest costs of all the 
alternatives.  This alternative was thus 
eliminated from consideration. 

Nik Hilananda none provided Glenn’s (Shepard) suggestion should be labeled 
“Alternative VI.”  Should get rid of all 4 alternatives (that 
were presented tonight) and look at (a new) Alternative V 
and Alternative VI.  Existing stream sides should remain a 
floodplain.  Utilize the water and put back the stream to 
how it was.  Maintain a natural state and show how 
community can use it as recreational area and access it; + 
Cultural and historical significance of the area—return to 
Wailuku Stream (i.e., pre-improvements). 

The preferred alternative (III) retains the 
flood plain along the left bank, and also 
includes a groundwater recharge basin to 
help facilitate percolation of surface water 
down into the aquifer.  Community use is 
planned in the form of running/jogging 
paths.  Removal of all flood control 
improvements was evaluated as an 
alternative, but would found to not meet 
the project objectives of protecting human 
life and property. 

Claire Cappelle National Marine Sanctuary EA to look at fast flowing stream’s impact on the 
receiving waters vs. slow-flowing Now that she knows a 
heiau is located in the project area; this may need to 
become an EIS. 

The EA evaluated potential impacts to 
surface water, hydrology, and 
oceanographic patterns in the vicinity of 
the project.  The heiau is located adjacent 
to the project, but is not in the actual 
project corridor.  The proposed project 
will prevent the erosion that is currently 
undermining the banks and might 
eventually impact the heiau.   

Duke Sevilla Project area resident for 47 
years. 

Stressed the stream’s Cultural values; kūpuna believed 
that the waters of the stream gave longevity-- longer life. 

Thank you for the additional insight.  The 
proposed alternative is designed to be 
protective of human life in the vicinity of 
the stream. 

Ed Lindsey none provided Cultural values:  self-sustaining. ‘Īao Valley =believes 
this was designated for burials for ali’is.  Upper part of 
stream channelization (valley) = taro farming. Need to 
look at recharge above the area to optimize resources. 

A qualified archaeologist will be on-site 
to monitor excavation of the stream banks 
in the vicinity of the ‘Imi Kālā Street 
bridge.  Groundwater recharge has been 
incorporated into Alternative III with a 
proposed groundwater recharge basin. 

Elaine Wender none provided Please detail developed areas on the right side that are at Please refer to the appropriate portions of 
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Name Affiliation Comment Response 

risk of no action is taken.  How big an area?  Cost of 
purchasing?  Why was development allowed in this area?  
Estimated cost of alternatives I to IV.  Who owns land in 
left bank flood plain?  

the EA, the EDR, and supplemental 
appendices for detailed answers to these 
questions. 

Ann (no last name 
provided) 

none provided Does the county pay for part of the project besides 
maintenance? 

 

Glenn Shepard none provided Break up concrete channel bottom or drill holes to 
recharge the aquifer. 

The preferred alternative (III) will include 
weepholes in the concrete that will 
facilitate recharge.  The RCC material 
will also have irregular cracks for 
expansion that will facilitate recharge. 

No name  Remove all ‘improvements’ installed by the Corps and 
come up with a plan that restores a vibrant river as major 
economic recreational cultural and environmental 
resource.  Start community partnerships to build and 
maintain. Recognize cultural gathering practices.  Use a 
cultural agricultural attraction for economic development. 
No recreational Hawaiian streambed when can we start a 
new way? Since original improvements created this 
erosion would removing these improvements improve 
flows? 

Removal of flood control improvements 
was an alternative evaluated as part of 
this EA.  The alternative did not project 
objectives.   
 
Removing the improvements would not 
improve flows.  Only changing the 
current water diversion patterns will 
change stream flow. 

Source:  Environet, Inc. 
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9.0   PERMITS AND APPROVALS 

The USACE must comply with the provisions of various Federal, state, and local regulations.  Executive 

Order 12372, Intergovernmental Review of Federal Programs, provides that Federal agencies shall rely 

upon the coordination and review processes established by each state.  Federal and local regulations 

pertaining to the proposed project are as follows:   

9.1 SECTION 401 STATE WATER QUALITY CERTIFICATION 

Under the Federal CWA, Section 401, WQC is required.  Pursuant to HAR 11-54, a State WQC is 

required for activities when proposed construction or operation may result in discharge into state waters.  

This certification is in place to regulate water quality during and after the construction phase of the 

project to assure discharge will meet State Water Quality Standards.  The WQC application will be 

submitted to the HDOH Clean Water Branch after completion of the EA process. 

9.2 SECTION 404(B)1 FEDERAL CLEAN WATER ACT 

Under the Federal CWA, Section 404(b)1 requires that “except as provided under section 404(b)2, no 

discharge of dredged or fill material shall be permitted if there is a practicable alternative to the proposed 

discharge which would have less adverse impact on the aquatic ecosystem, so long as the alternative does 

not have other significant adverse environmental consequences.”  A Section 404(b)1 writeup has been 

completed, and is included as Appendix G. 

9.3 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT 

Under the CWA, Section 402, a NPDES permit is required.  Administered under HAR 11-55, a permit is 

required for the regulation of point source discharges into surface waters of the U.S.  Separate Notices of 

Intent are required for NPDES permit coverage for discharges to surface waters of construction related 

storm water runoff or dewatering on sites sized five acres or greater. 

9.4 COASTAL ZONE MANAGEMENT 

Hawai‘i Coastal Zone Management (CZM) Program, Chapter 205A, HRS, was promulgated in response 

to the Federal Coastal Zone Management Act of 1972.  The objective of the program is to protect, 

preserve, and restore scenic, historic, and recreational resources as well as implementing the state's ocean 

resources management plan and protecting coastal ecosystems.  The CZM designated area consists of the 

entire state of Hawai‘i, as well as all marine waters to the extent of the state's police power and 

management authority boundaries.    
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The original ‘Īao Stream Flood Control Project did not require CZM evaluation, as the original project 

commenced before the CZM program was implemented in the State of Hawai‘i.  The State Office of 

Planning references this fact in a letter dated June 18, 1996 (Appendix H), and recommended a full 

evaluation of the ‘Īao Stream Flood Control Modification Project for consistency with HRS Chapter 

205A to ensure that proper procedures are taken in regards to possible impacts to the state’s resources. 

A full evaluation of the proposed project under the Coastal Zone Management Act Chapter 205A, HRS is 

available in Appendix F   

9.5 STREAM ALTERATION PERMIT 

A Stream Channel Alteration Permit (SCAP) is required for the proposed project from the State of 

Hawai‘i, DLNR, CWRM.  Pursuant to HAR 13-169-50, “Stream channels shall be protected from 

alteration whenever practicable to provide for fishery, wildlife, recreational, aesthetic, scenic, and other 

beneficial in stream uses.”  

9.6 STATE CONSERVATION DISTRICT USE APPLICATION (CDUA)  

A Conservation District Use Permit (CDUP) application will be prepared upon the selection of a preferred 

alternative for construction. 

9.7 SPECIAL MANAGEMENT AREA USE PERMIT (SMP)  

The COM Department of Planning will determine the need for a SMP when a preferred alternative is 

selected.   
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INTRODUCTION 
 
 
Authority, Purpose and Scope 
 
This is the U.S. Fish and Wildlife Service’s (Service’s) draft report on the proposed Iao 
Stream Flood Control Project, Island of Maui, State of Hawaii.  This project is being 
developed by the U.S. Army Corps of Engineers, Honolulu Engineer District, on behalf of the 
County of Maui, Department of Public Works and Environmental Management. 
 
This report has been prepared under the authority of the Fish and Wildlife Coordination Act 
of 1934 [16 U.S.C. 661 et seq.; 48 Stat. 401], as amended (FWCA), and other authorities 
mandating Department of the Interior concern for environmental values.  This report is also 
consistent with the National Environmental Policy Act of 1969 [42 U.S.C. 4321 et seq.; 83 
Stat. 852], as amended (NEPA).  The purpose of this report is to document the significant fish 
and wildlife resources existing throughout the proposed project site and to ensure that fish and 
wildlife conservation receives equal consideration with other project objectives, as required 
under the FWCA.  The report includes a description of the significant biological resources at 
the proposed project site, an assessment of potential resource impacts associated with the 
proposed project, and recommendations for avoiding and minimizing impacts to the fish and 
wildlife resources in the project area. 
 
Between 1968 and 1981, the lower reaches of the Iao Stream channel were subjected to 
extensive physical alterations due to a major flood control project authorized by the Flood 
Control Act.  The uppermost component of this previous project is located approximately 4 
kilometers (km) (2.5 miles [mi]) upstream of the Iao Stream mouth.  Modifications to the 
natural stream channel associated with the previous project consisted of the following (listed 
from upstream to downstream): a debris basin; a concrete channel segment that is 335 meters 
(m)(1,100 feet [ft]) long; a straightened stream channel segment with a natural stream bottom 
that is 2,195 m (7,200 ft) long and bounded by a levee on the east bank and a managed 
floodplain on the west bank; and a concrete channel segment that is 427 m (1,400 ft) long and 
ends near the stream’s confluence with the sea (Figure 1). 
 
The proposed Iao Stream Flood Control Project is intended to correct apparent deficiencies 
associated with existing Corps-designed and County-operated flood control infrastructure.  In 
1981, and again in 1989, high stream flows resulted in downcutting of the natural stream bed 
and erosion of the base of the east bank levee structure at the approximate mid-point of the 
straightened stream channel segment.  This area of erosion is 1,700 m [5,550 ft] upstream of 
the stream mouth.  Erosion has occurred at the toe of the levee structure, which consists 
mostly of earthen embankment, across an area approximately 100 yards in length. Project 
planning to date has identified five alternatives in addition to the “no-action alternative.”  
Three of the five alternatives under consideration envision placement of concrete lining over 
the 2,195 m (7,200 ft) of stream channel that is currently natural substrate.  A fourth 
alternative retains the existing substrate but includes significant reconstruction of eroded 
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levies and additional channel alteration.  A fifth  alternative considers removal of the original 
existing flood control infrastructure and the installation of a flood warning system. 
 
The downcutting and erosion are the result of several factors, principally the combined effects 
of increased water velocity due to channel straightening and a rigorous maintenance regime 
that calls for operation of heavy equipment in the stream to perform “channel clearing” by 
removing obstacles and smoothing the cobble and boulder substrate that make up the natural 
stream bed (USCOE 2002).  The results of this maintenance include a significant loss of 
channel complexity and the creation of conditions that accelerate water flow, which increases 
flood capacity but also increases the erosion potential of the flowing water during periods of 
high flow.  In addition, and perhaps as an added result of the artificially smooth channel and 
high flow velocities, lateral forces have increased and a noticable meander has been 
reestablished by the stream in this location.  The meander is not of concern on the floodplain 
(west) bank, however, as the stream rebounds toward the east bank, bed material is being 
removed from the base of the levee.  The erosion caused by high flow events has been 
partially repaired with concrete rubble masonry (CRM), however, these repairs have 
subsequently suffered from additional erosion. 
 
Coordination with Federal and State Resource Agencies 
 
Service biologists have exchanged correspondence on the proposed project with staff from the 
Hawaii Department of Land and Natural Resources’ Division Aquatic Resources (DLNR–
DAR) and the Commission on Water Resource Management (DLNR–CWRM).  Personnel 
from the DLNR–DAR Maui District office contributed significantly to this report by assisting 
with site visits and providing quantitative information on aquatic resources currently found in 
Iao Stream.  Additional information was obtained from the U.S. Geological Survey’s Water 
Resources Division (USGS–WRD), which currently is performing in-depth studies of surface 
and ground water resources on Maui. 
 
Other important natural resource information was obtained from researchers familiar with Iao 
Stream and affiliated with the University of Hawaii Center for Conservation Research and 
Training, and Michigan State University.  Concerns expressed by biologists and other natural 
resource technical staff with regard to the project have been considered in this draft FWCA 
report.  Copies of this draft report will be provided to the U.S. Environmental Protection 
Agency; the Hawaii Department of Health’s (HIDOH) Clean Water Branch and 
Environmental Planning Office; the DLNR–DAR and DLNR Division of Forestry and 
Wildlife; and the Hawaii Department of Business, Economic Development and Tourism’s 
Coastal Zone Management Program. 
 
Prior Fish and Wildlife Service Correspondence, Site Visits, and Reports 
 
The environmental review process for the original Iao Stream Flood Control and Related 
Improvements Project began in 1966 and continued until a Final Environmental Impact 
Statement was completed in 1975.  The studies and reports associated with the review of the 
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original project pre-date much of the currently accepted policy, guidance and standards under 
which NEPA and Clean Water Act (CWA) project review is undertaken today.  A review of 
Service files indicates that serious concern was repeatedly expressed regarding resource 
impacts anticipated to result from the original project, and that these concerns were 
transmitted in writing to the Corps by the Service, other Department of the Interior bureaus, 
and other Federal and State resource agencies.  These concerns included: 1) threats to 
populations of fish and invertebrates due to reduction or elimination of instream and riparian 
habitat and substrate; 2) recreational fishery impacts; and 3) visual and aesthetic impacts.  
With regard to native aquatic resources, there was early recognition that a minimum flow 
recommendation was a critical component in appropriately mitigating anticipated impacts to 
aquatic resources in Iao Stream.  The following list of prior correspondence describes Service 
letters, site visits and reports associated with the current proposal to correct perceived 
deficiencies in the existing Iao Stream flood control project and does not include 
correspondence, site visits and reports for the original project: 
 
March 3, 1996 The Service provided a FWCA Scope of Work (SOW) letter to the Corps 

concerning the proposed project. 
 
March 8, 1996 The Corps provided a letter to the Service initiating the FCWA investigation 

and consultation under section 7 of the Endangered Species Act (ESA). 
 
May 13, 1996  A site visit and initial aquatic resource survey was made to the project 

area by Service biologists accompanied by a DLNR-DAR 
representative. 

 
July 1, 1996  The Service provided a Planning Aid Letter (PAL) to the Corps along 

with a revised SOW and transfer fund cost estimate for additional 
aquatic resource surveys.  The letter expressed concerns for aquatic life 
due to anticipated effects of lining the channel with cement and 
concurred that no endangered species were known to be found in the 
project area.  The letter noted that impact avoidance and mitigation 
features recommended in 1975 appeared not to have been implemented 
in the existing project. 

 
September 9, 1996 An additional aquatic resource survey was conducted by Service 

biologists accompanied by DLNR-DAR representatives. 
 
October 31, 1996 The Service provided a Supplemental PAL to the Corps with additional 

specific information on potential project-related effects.  The PAL 
highlighted the existence of significant gaps in quantitative data 
regarding stream flow conditions. 

November 14, 1996 The Corps provided a letter to the Service regarding hydrologic and 
engineering considerations for the proposed project.  The lack of 
information regarding stream flow duration characteristics and flow 
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diversion was noted, however, no additional research was initiated to 
address these gaps in available data. 

 
March 7, 1997 Public Notice CW97-0003 was issued by the Corps pursuant to section 404 of 

the CWA  regarding the intent to discharge fill into Iao Stream channel 
as a result of implementation of the Iao Stream Flood Control 
Modifications Project. 

 
April 2, 1997  The Service Provided the Corp with a response letter to Public Notice 

CW97-0003 and indicated that insufficient data was available to 
provide adequate comments on the potential effects of the proposed 
project. 

 
August 8, 2000 A site visit to resurvey habitat conditions was made to the project area 

by Service biologists.  At the time, Iao Stream was flowing in the 
channel in the vicinity of Imikala Street bridge but flowing water did 
not extend to the sea on this date.  

 
July 28, 2003  A site visit to survey upstream migrating native organisms in the lower 

project area and observe water diversion structures throughout the 
watershed was made by Service biologists accompanied by the  DLNR-
DAR District Aquatic Biologist. 

 
November 30, 2005 A site visit with Environmental Protection Agency personnel was 

conducted to discuss environmental review of the proposed project.  
The stream was flowing in the channel in the vicinity of Imikala Street 
bridge but flow did not extend to the sea on this date.  

 
 
DESCRIPTION OF THE PROJECT AREA 
 
The Iao Stream watershed is located on the northeastern side of the West Maui mountains 
(Figure 1).  The watershed encompasses approximately 26.4 km2 (6,500 acres [ac]) and is 
12.4 km (7.7 mi) in length.  The upper reaches of Iao Stream originate in the wet, windward 
interior of West Maui, which receives a mean annual rainfall of approximately 303 
centimeters (cm) (120 inches [in]).  The stream flows generally northward to its confluence 
with the sea at Waiehu, an area that receives substantially less precipitation, approximately 76 
cm (30 in) per year (Giambelluca et al. 1986; Shade 1997).  Due to the steep slopes, porous 
basalt geology, and soil characteristics of the valley, Iao Stream can experience flash floods 
during relatively brief rain events (Shade 1997; Benbow et al. 1997; Benbow 1999).  As is 
typical for a Hawaiian stream, Iao Stream is characterized by having great variability in its 
daily, monthly, and yearly natural flow regime, making stream flow conditions highly 
unpredictable and “flashy” (Kinzie et al. 1986; Benbow 1999). 
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Iao Stream is the largest of Maui's altered streams on the basis of stream length and watershed 
area.  Seven percent of all Maui streams are reported as being either straightened, realigned or 
modified with concrete lining (Timbol and Maciolek 1978).  Diversions are reported on 59 
percent and road crossings on 96 percent of Maui's streams.  A total of five km (3.1 mi) of 
modified stream channels occur among the seven “channelized” perennial streams identified 
on Maui.  Only one percent (one stream) of Maui streams were reported to be physically 
pristine in the Timbol and Maciolek study. 
 
Iao Stream is the largest Maui stream to be extensively altered with regard to both its physical 
structure and its flow regime (Norton et al. 1978, Parrish et al. 1978).  Three significant water 
diversion structures entrain approximately 189,270 cubic meters per day (m3/day) (50 million 
gallons per day [mgd]) of Iao Stream water into three large ditch systems (the Maniania 
Ditch, the Iao-Waikapu Ditch, and the Kama Ditch) that carry water away from the stream for 
consumptive use, primarily for sugarcane and other agricultural crops.  These diversions are 
located upstream of the channelized portion of the stream.  A smaller diversion for a fourth 
ditch, the Waihee Ditch, originates a short distance downstream of the debris basin, within the 
cement-lined channel constructed under the previous project (Figure 4).  A USGS gauging 
station (gauge number 16604500) is located approximately 0.5 km (0.3 mi) upstream of 
Kepaniwai Park, above the first diversion.  The catchment area above this gauge is 15.5 km2 
(3,830 ac). 
 
Upstream of the diversions and at typical flow levels, Iao Stream can be characterized as 
having ample stream flow, with numerous riffle, pool and cascade habitats (Benbow et al. 
1997; Benbow 1999).  Downstream of the diversions, Iao Stream can be characterized by the 
absence of water about 80 to 90 percent of the time, punctuated by infrequent high flows 
when stream discharge volume is sufficient to overtop the four water diversion structures.  
Occasionally, conditions are such that moderate flows exist in the lower stream, which create 
riffle and pool habitat in areas of natural substrate, but these episodes are relatively short-
lived.  The natural substrate of Iao Stream can be characterized as a heterogeneous mixture of 
boulder and cobble.  Other substrate types such as exposed bedrock, gravel, and sand are rare 
in the lower stream. 
 
In addition to agricultural use of surface waters, groundwater resources in the Iao Stream area 
are an increasingly important municipal water source for central Maui.  This area is subject to 
increasing demand for domestic water due to a growing population and associated 
urbanization (Shade 1997). 
 
 



 
 6 

FISH AND WILDLIFE RESOURCE CONCERNS AND PLANNING OBJECTIVES 
 
The primary project-related concern of the Service is the potential for adverse impacts to fish 
and wildlife resources resulting from:  1) elimination of natural substrate from the stream 
channel;  2) degradation of quality and quantity of water that forms the in-stream pathway 
required by native migratory aquatic organisms; and 3) the elimination of stream-side riparian 
vegetation, which provides temperature-moderating shade to the stream for aquatic organisms 
and habitat for terrestrial wildlife.  Secondary concerns include potential adverse water 
quality impacts to the nearshore coastal marine environment that may result in detrimental 
changes to marine fish and invertebrate communities. 
 
Specific Service planning objectives are to maintain and enhance the native migratory fish 
and aquatic invertebrate populations and the habitat conditions that support them in the Iao 
Stream watershed by: 1) evaluating and analyzing the impacts of proposed-project 
alternatives on fish and wildlife resources and their habitats; 2) identifying the proposed-
project alternative least damaging to fish and wildlife resources; and 3) recommending 
compensatory mitigation for unavoidable project-related habitat losses consistent with the 
FWCA and other applicable policy. 
 
The Iao Stream Flood Control Project area consists of an interupted perrenial stream that 
exhibits a series of riffles and pools formed on boulder and cobble substrate.  From a 
regulatory standpoint, the CWA specifically places a high relative value on riffle-pool 
complexes.  This status is conferred in the CWA section 404(b)(1) guidelines and 
implementing regulations (40 CFR Part §230.44).  This authority identifies riffle-pool 
complexes as one of several types of  “special aquatic sites” which are defined as: 
 

“...geographic areas, large or small, possessing special ecological characteristics of 
productivity, habitat, wildlife protection, or other important and easily disrupted 
ecological values.  These areas are generally recognized as significantly influencing 
or positively contributing to the general overall environmental health or vitality of the 
entire ecosystem of a region.” 

 
These guidelines identify a number of well-recognized impacts that can result from 
elimination of riffle-pool complexes such as:  reduction of the aeration and filtration 
capabilities at the project site and downstream; reduction of stream habitat diversity; 
reduction of fish and wildlife populations at the project site and in downstream waters 
through sedimentation and the creation of unsuitable habitat; scouring or sedimentation of 
riffles and pools; and reduction of water-holding capacity of streams resulting in rapid runoff 
from a watershed.  In addition, these hydrologic alterations usually result in increasing the 
volume and timing of surface runoff, which can cause the delivery of large quantities of flood 
water in a short time to downstream areas and result in the destruction of natural habitats, 
property loss, and the need for subsequent further hydraulic modification (40 CFR Part 
§230.45(b)[b]).  We note that the proposed project is, in fact, largely a hydrologic 
modification response to the inadequacy of and problems caused by the original flood control 
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project.  The cumulative extent of riffle-pool habitat loss due to both the original and the 
proposed actions has increased significantly.  The original project eliminated 762 m (2,500 ft) 
of stream channel, and the proposed subsequent modification is envisioned to alter or outright 
eliminate an additional 2,195 m (7,200 ft) of channel.  The combined result, if the project is 
implemented, will be 2957 m (9,700 ft) of riffle-pool habitat permanently altered or lost. 
 
The terminus of Iao Stream is located near the western end of Kahului Bay and discharges 
into marine waters that are colonized by a variety of corals and other reef-building marine 
organisms.  The institutional significance of coral reefs is also established through their 
designation as special aquatic sites under the CWA (40 CFR Part §230.44, 45 FR 249).  In 
addition, Executive Order on Coral Reef Protection (EO 13089) further specifies that all 
Federal agencies whose actions may affect U.S. coral reef ecosystems shall:  1) identify their 
actions that may affect U.S. coral reef ecosystems; 2) utilize their programs and authorities to 
protect and enhance the conditions of such ecosystems; and 3) to the extent permitted by law, 
ensure that any actions they authorize, fund, or carry out will not degrade the conditions of 
such ecosystems. 
 
In 2002, the Corps reaffirmed its national commitment to maintaining the reach and extent of 
aquatic habitats that fall under its jurisdiction.  The most recent technical guidance on this 
topic is Regulatory Guidance Letter (RGL) 02-2.  This guidance outlines conceptual criteria 
for development of mitigation to replace aquatic resource functions unavoidably lost or 
adversely affected by Corps permits and activities.  The RGL clarifies and supports the 
national policy for no overall net loss of wetlands, streams, and other aquatic habitats and 
reinforces the Corps’ commitment to protect waters of the United States.  The guidance 
further clarifies the requirement that project proponents must provide, as a integral project 
component, and concurrent with project implementation, appropriate and practicable 
mitigation for authorized impacts to aquatic resources in accordance with applicable laws and 
regulations.  Further, this guidance recommends early planning to regularly review mitigation 
projects and flexibility to adapt mitigation efforts to ensure their success. 
 
Recently, the Corps Honolulu District Regulatory Branch issued proposed Compensatory 
Mitigation and Monitoring Guidelines (PN # 200400448).  The guidelines acknowledge the 
regional applicability of CWA regulations for aquatic resource preservation throughout the 
Honolulu District and reaffirm the District’s commitment to require adequate compensation 
for authorized impacts to aquatic habitats.  The proposed guidelines highlight the importance 
of mitigation planning based upon watershed-scale evaluations of lost environmental 
functions and values, and describe required components of mitigation planning such as site 
identification, monitoring, performance evaluation, adaptive management and reporting. 
 
Both  RGL 02-2 and the proposed regional guidelines require the use of watershed and 
ecosystem approaches when determining mitigation requirements, including consideration of 
the resource needs of the entire watershed as a whole within which the impacts are anticipated 
to occur.  In the case of Iao Stream, a planning process that is based first upon avoidance and 
minimization of impacts, and secondly upon compensatory mitigation to replace unavoidable 
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functional losses to aquatic resources is required.  This approach is assumed to be appropriate 
and practicable for most cases.  A watershed-based approach to aquatic resource protection 
considers entire systems and their constituent parts.  In the case of Iao Stream, the guidance 
set forth in RGL 02-2 requires that mitigation planning incorporate avoidance, minimization, 
and compensation for potential impacts of the project in the context of the entire watershed.  
This implies factoring in the condition of the stream due to cumulative effects of the previous 
Corp project, and requires simultaneously considering hydrologic effects that result from off-
stream diversions of water. 
 
A multiparty effort is required to implement this approach to aquatic resource conservation, 
and project proponents must recognize and rely on the expertise of State, local, and various 
Federal resource management programs to achieve this level of resource protection.  During 
the project evaluation process, the Corps must coordinate with these entities to take into 
account State and local land use regulations, County initiatives, special area management 
rules and regulations, and other factors of local public interest.  The RGL and proposed 
mitigation guidelines reinforce policies mandating the use of performance standards, post-
project monitoring, and enforcement to ensure mitigation requirements are met in perpetuity 
to maintain adequate ecosystem function. 
 
The Service’s Mitigation Policy (Service 1981) also outlines guidance for evaluating project 
impacts affecting fish and wildlife resources.  The Mitigation Policy complements and 
supports the Service’s responsibilities under NEPA, CWA section 404, and FWCA.  The 
Service’s Mitigation Policy was formulated with the intent of protecting and conserving the 
most important fish and wildlife resources through encouraging equitable multiple use of the 
nation’s natural resources.  The policy focuses primarily on habitat values by identifying four 
resource categories and providing mitigation guidelines that include avoidance and 
minimization of unnecessary impacts, and compensation for impacts anticipated to be 
unavoidable.  The four resource categories are: 
 

a.  Resource Category 1: Habitat to be impacted is of high value for selected 
evaluation species and is unique and irreplaceable on a national basis or in the 
ecoregion section; 

 
b.  Resource Category 2: Habitat to be impacted is of high value for selected 

evaluation species and is relatively scarce or becoming scarce on a national 
basis or in the ecoregion section; 

 
c. Resource Category 3: Habitat to be impacted is of high to medium value for 

selected evaluation species and is relatively abundant on a national basis; and 
 

d. Resource Category 4: Habitat to be impacted is of medium to low value for 
selected evaluation species. 
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The Service considers the potentially affected stream and nearshore coastal environments to 
be habitats of high value.  Using the criteria above, lower Iao Stream is considered to be 
Resource Category 2 habitat due to the severe degradation of stream habitat across the north 
shore Maui landscape and statewide.  The marine waters adjacent to the Iao Stream terminus 
at Waiehu are also considered to be Resource Category 2 due to the presence of coral reef 
habitat throughout the area.  The Service’s resource goal for Category 2 habitat is no net loss 
of in-kind habitat values.  Under this designation, the Service will recommend ways to avoid 
or minimize losses.  If losses are unavoidable, mitigation measures to immediately rectify, 
reduce, or eliminate these losses over time will be recommended.  As necessary, 
compensation by replacement of the in-kind habitat values may be incorporated as integral 
project features. 
 
For the purposes of categorization of the freshwater aquatic habitats in Iao Stream, eight 
species of migratory native Hawaiian stream organisms, which are known to occur in the 
stream, are considered to be evaluation species (Table 1).  These organisms are particularly 
well-suited to serve as biological indicators because they require cold, clean, high-quality 
stream water that is relatively free of excessive land-derived nutrients and suspended 
particulates.  This group of animals includes five species of fish and three aquatic 
invertebrates.   All of  these species require passage through the stream at two significant and 
vulnerable time periods in the course of their life histories. 
 
All eight species are reported from the Iao Stream watershed (DLNR-DAR 1999, DLNR-
DAR 2001).  All of these species are migratory and are dependent upon a free-flowing 
connection to the sea, via the stream channel, to complete their development and 
reproduction.  These species exhibit a diadromous life cycle known as amphidromy in which 
adults live and spawn in the stream environment.  Newly-hatched larvae are dispersed by 
stream flow to the ocean where the planktonic larvae feed and grow in the marine 
environment until they re-enter a stream and undertake a remarkable upstream migration 
(McDowall 1988, Kinzie 1990).  Because the pelvic fins of the fishes are modified to form a 
suction cup, several of these species, such as the gobies Lentipes concolor and Sicyopterus 
stimpsoni, are capable of ascending vertical or overhanging waterfalls and can be found at 
higher elevations in the streams as adults.  Occasionally, these species may be found in high-
elevation perennial sections of intermittent or interrupted (diverted) streams, above reaches 
that do not contain perennially flowing water.  This is the case in Iao Stream where upstream 
migration to these intermittently isolated upper reaches appears opportunistic and is 
successfully accomplished by a few individuals as flowing water conditions allow.  All of 
these stream-dwelling species are rarely found as adults in man-made waterbodies such as 
ditches, flumes, or impoundments.  If juveniles are entrained into these types of structures and 
survive to adulthood, they are effectively removed from the breeding population because their 
reproductive success is zero without a connection to the sea for downstream dispersal of 
larvae. 
 
In addition to the larger stream-dwelling fish and invertebrates, a number of other less 
conspicuous native invertebrate species are found in these systems.  Many of these are 
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endemic to the Hawaiian Islands or limited in distribution to Maui itself, such as the unusual 
freshwater sponge (Hetermyenia baileyi), a genus of moths that exhibit an aquatic larval stage 
(Hyposmocoma sp.), and the torrent midges (Telmatogeton sp., Benbow et al. 2003; 
Yamamoto and Tagawa 2000, pers obs). 
 
 
Table 1.  Native migratory freshwater organisms of Hawaiian streams. 
 
 

 
Scientific 

name 

 
Hawaiian 

name 

 
Biogeographic 

status 

 
 

Type of organism 
 
Awaous 
    guamensis 

 
 
O'opu nakea 

 
 
indigenous 

 
Freshwater fish 
  (family Gobiidae) 

 
Lentipes 
    concolor 

 
 
O'opu alamo'o 

 
 
endemic 

 
Freshwater fish 
  (family Gobiidae) 

 
Stenogobius 
    hawaiiensis 

 
 
O'opu naniha 

 
 
endemic 

 
Freshwater fish 
  (family Gobiidae) 

 
Sicyopterus 
    stimpsoni 

 
 
O'opu nopili 

 
 
endemic 

 
Freshwater fish 
  (family Gobiidae) 

 
Eleotris 
    sandwicensis 

 
 
O'opu akupa 

 
 
endemic 

 
Freshwater fish 
  (family Eleotridae) 

 
Atyoida 
    bisulcata 

 
 
Opae kala'ole 

 
 
endemic 

 
Freshwater shrimp     
  Crustacean 

 
Macrobrachium 
    grandimanus 

 
 
Opae 'oeha'a 

 
 
endemic 

 
Freshwater prawn 
  Crustacean 

 
Neritina 
    granosa 

 
 
Hihiwai 

 
 
endemic 

 
Freshwater snail 
  Mollusc 

 
 
The embayment and open coastal marine environment downstream and adjacent to the Iao 
Stream watershed is the ultimate discharge point of Iao Stream.  Although not specifically 
selected as evaluation species for this report, the biological communities found in the nearby 
marine environment may be affected by stream channel alteration in the Iao Stream 
watershed.  In marine waters of the Hawaiian Islands, corals and reef-associated fish are of 
fundamental importance to biological community diversity and abundance.  Although corals 
are small and sensitive organisms, healthy coral colonies are important for providing the basic 
foundation for habitat that supports diverse communities of other highly specialized aquatic 
organisms.  Corals contribute the bulk of the calcareous raw material that forms and maintains 
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the basic structural framework of the reef.  Reef fishes are of importance in the ecological 
function of nearshore environments (e.g., grazing of algal biomass and higher order 
predator/prey relationships) and as sources of food and recreational opportunities for people.  
Marine waters adjacent to the mouth of Iao Stream support sport fisheries for a variety of 
nearshore species, notably jacks (Carangidae) including Caranx melampygus and C. ignobilis 
(called omilu or ulua as adults and papio as juveniles) Selar crumenopthalmus (called akule 
as adults and halalu as juveniles); and goatfish (Mullidae) such as Mullodichthys vanicolensis 
(called weke as adults and oama as juveniles). 
 

 
EVALUATION METHODOLOGY 
 
Current and historical information on aquatic species and habitats that may be affected by the 
proposed action were gathered through literature searches and a review of our files.  In 
addition to Service records, information was solicited from several agencies and a non-
governmental organization that have undertaken field investigations of aquatic resources in 
the area, including the USGS–WRD, DLNR–DAR, and The Nature Conservancy. 
 
Field surveys of fish and wildlife resources by the Service were primarily qualitative in 
nature.  The goals of the surveys were to develop a reasonably complete list of the significant 
larger taxa that inhabit the stream within the project area and to better understand the needs of 
these organisms for upstream and downstream migration through areas that will be directly or 
indirectly impacted the project.  A variety of survey and analysis methods were used for this 
report, including straightforward enumeration of organisms observed at selected locations in 
the field to the application of a habitat evaluation methodology based upon a weighted 
scoring regime.  These are described in the sections below.  Although the marine environment 
is directly downstream and adjacent to the project area and receives surface and ground water 
input from Iao Stream on a constant basis, field surveys did not include a marine component.  
Potential impacts to the marine environment were evaluated based upon a literature review 
and through contact with State, academic, and non-governmental organization subject matter 
experts. 
 
The DLNR–DAR Maui District Office contributed substantial quantitative data for inclusion 
in this report.  These data were collected at several locations in lower Iao Stream during 
flowing and non-flowing conditions.  The results of these quantitative observations are 
presented in the tables below.  Also included in this evaluation are results of recent academic 
research on occurrence and distribution of organisms as a result of flow characteristics 
(Benbow et al. 2003; McIntosh et al. 2003). 
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DESCRIPTION OF FISH AND WILDLIFE RESOURCES 
 
Existing Conditions 
 
Channel and Substrate Features 
 
Habitat conditions are the result of the complex interplay between natural land and water 
processes, biological influences, and human landscape alteration.  Analysis of habitat is 
important because support of viable habitat is a key element of the protection of biological 
integrity.  Habitat can be evaluated on a relative scale based upon the concept of “reference 
conditions,” which are assumed to represent minimally impaired natural conditions.  
Biological assessments using scored habitat characteristics are supported by a growing body 
of  literature both nationally and in Hawaii (Barbour et al. 1996; Karr and Chu 1999; Kido et 
al. 2001).  These relative comparisons can illustrate whether waterbody impairment is a result 
of biological effects (such as shifts in community composition due to non-native species 
introductions) or physical effects (streambank alteration, water diversion), or a combination 
of both.  Hawaiian streams are not greatly impacted by point-source discharges or resource 
extraction activities such as heavy industry or mining.  Habitat degradation is, therefore, often 
a significant factor contributing to overall stream degradation.  The larger Hawaiian stream 
fauna require suitable habitat conditions throughout their migratory pathways (moving 
downstream as just-hatched larvae and then upstream as postlarval juveniles).  Channel 
straightening, channel lining, and other stream bank and riparian modification have 
incrementally combined to reduce or eliminate the occurrence of native species in many 
Hawaiian watersheds. 
 
A semi-quantitative scoring method was used to evaluate habitat characteristics in Iao Stream 
near Imikala Street bridge.  The habitat characterization was based on scoring a number of 
individual elements, each of which represents an important habitat feature of the aquatic 
environment (Table 2).  The scores are weighted to reflect the effects different habitat 
characteristics impart to fish or macroinvertebrate living space.  Nine habitat characteristics 
were chosen specifically because of their importance to the biological integrity of Hawaiian 
streams and especially to the native Hawaiian aquatic fauna (Kido et al. 2001; HIDOH 1998). 
 Two characteristics are quantitative in that they are directly measured (pool-riffle ratio and 
width-to-depth ratio) and two are semi-quantitative in nature (substrate composition and 
substrate embeddedness).  The remaining five habitat characteristics are evaluated 
qualitatively.  The scoring for these characteristics was developed from other bioassessment 
protocols; however, each characteristic was analyzed separately to produce scoring ranges 
applicable to Hawaiian streams. 

 
“Reference conditions” are defined as the set of highest habitat characterization scores 
computed in a region, as determined from a representative sample of least impaired streams.  
Subsequent comparisons of stream reaches under assessment are then made on a relative 
basis.  For example, a habitat characterization score that is 90 percent of the reference 
condition score would be considered nonimpaired, and a habitat characterization score that is 
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only 10 percent of reference would be considered severely impaired.  The development of 
habitat characterization scores, and the basis for comparison of characterization values, is 
done on an ecoregional scale using a data set that includes sites that range in condition from 
least-impaired to highly degraded. 
 
For the scoring method used in Iao Stream, the reference condition score (highest expected 
value) for the sum of all scored characteristic is 135.  Sites scoring above 75 percent of the 
reference score are considered to have habitat that is supportive of aquatic life, sites with 
scores between 50 percent and 75 percent have habitat that is partially supportive, and sites 
that score below 50 percent do not have habitat considered to be adequate to sustainably 
support aquatic life.  A habitat evaluation data sheet is included in Appendix I. 
 
Habitat characterization of Iao stream was performed at a representative location below 
Imikala Street bridge.  Because water diversions upstream of the site, this section of the 
stream is considered to be an “interrupted” perennial stream.  Approximately 0.2 cubic meters 
per second (m3/s)(4.5 mgd) of water was flowing in the stream on the date of the survey. 
 
Table 2.  Habitat characterization scores, Iao Stream Flood Control Project area. 
 

 
Character 

 
Max Score 

 
Iao Stream Score 

 
Substrate 

 
20 

 
18 

 
Embeddedness 

 
20 

 
18 

 
Velocity-depth 

 
20 

 
7 

 
Channel shape 

 
15 

 
9 

 
Width to depth ratio 

 
15 

 
2 

 
Pool to riffle ratio 

 
15 

 
12 

 
Soil stability 

 
10 

 
4 

 
Vegetation 

 
10 

 
9 

 
Riparian zone 

 
10 

 
4 

 
TOTAL SCORE 

 
135 

 
83   (61.5%) 

 
The substrate at the survey location was clean and largely free of fine sediment.  The 
cobble/boulder substrate was loose and unconsolidated.  This generated high scores for 
substrate composition and substrate embeddedness.  The channel configuration was broadly 
u-shaped which did not allow for deep flowing water or deep pools, and this habitat limitation 
is reflected by moderate to low scores for the characteristics of velocity-depth, channel shape, 
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width-to-depth ratio and pool-to-riffle ratio.  Soil stability and riparian zone scores were low, 
but the score reflecting riparian plant biomass was high (Figure 1) due to favorable growing 
conditions (principally the absence of grazing or vegetation clearing activities such as 
herbicide use) for weedy species such as Job’s tears (Ciox lachryma-jobi). 
 
While we recognize that the habitat survey is limited because it was performed at a single 
location in the project area, the results indicate that physical habitat conditions in the 
currently-unlined channel areas of Iao Stream exhibit values that fall in between a highly 
impaired, straightened but unlined stream on Oahu (Waimanalo Stream) and scores from sites 
in the Waiahole-Waianu watershed, also on Oahu.  The latter is considered to represent one of 
the least impaired large watersheds on Oahu, and is considered a regional reference stream 
(HIDOH 1998). 
 
The human-made substrate built into the original Iao Stream Flood Control Project is a 
combination of concrete and CRM.  This accounts for a total channel length of 762 m (2,500 
ft), of which 335 m (1,400 ft) is in the upper section of lined channel and 427 m (1,100 ft) is 
in the lower section.  There is a “low-flow channel” present in some of the concrete-lined 
areas, although this feature does not extend throughout the entire lined channel.  The low-
flow channel appears most functional in the upper section adjacent to Happy Valley. 
 
Throughout much of the concrete-lined channel, exposed basaltic cobble and small boulders 
are found (Figure 3).  Apparently, these features were installed to provide areas with “more 
natural” microhabitat conditions to assist upstream migrating organisms.  The total surface 
area with cemented-in exposed cobble and boulder substrate material ranges from zero to 90 
percent of the total channel surface area.  
 
Flow Characteristics 
 
The streams of West Maui have been significantly altered for over a century by diversion of 
water out of natural stream channels for agricultural use.  These extensive modifications to 
surface water environments have profoundly altered natural hydrologic regimes.  Plantation 
diversion and ditch systems, built to support the cultivation of sugarcane, transfer large 
volumes of water out of natural watercourses and into extensive irrigation systems composed 
of ditches, tunnels, flumes, and reservoirs (Wilcox 1991).  The extent of stream alteration in 
the Hawaiian islands is remarkable, with at least 58 percent of the estimated 366 perennial 
streams in Hawaii exhibiting some type of stream flow alteration due to diversion or source 
water withdrawal (DLNR 1991).  On the more populated and urbanized islands of Maui and 
Oahu, the compounding effect of channel alteration is also significant because the majority of 
these streams are straightened or cement-lined in their lower reaches for flood control 
purposes (Parrish et al. 1978). 
 
At the time of their construction, agricultural diversion structures were built to be highly 
efficient in their ability to entrain water.  These dams divert all flowing stream water out of 
the stream channel during moderate to low flow periods, often leaving the stream channel 
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below the dam completely dry.  Historically, no structural modifications were incorporated 
into the design of these dams and weirs to facilitate passage of aquatic organisms within 
natural stream channels, nor have more recent environmental considerations led to 
maintenance of stream flows in the reaches below the dams.  To the contrary, these diversion 
structures are expressly designed and maintained to be highly efficient in capturing and 
diverting as much of the stream flow as possible, particularly during periods of moderate and 
low flow.  This time period usually corresponds to when agricultural demand for water is 
high, and coincidentally, when the need for water to support aquatic life is most acute. 
 
After more than a century of plantation-style agricultural operations by Wailuku Agribusiness 
(a subsidiary of C. Brewer & Co.) and its predecessors, the largest licencee of diverted stream 
water on West Maui is undergoing a transformation of corporate assets.  This includes 
liquidation of its landholdings, ventures into commercial and residential real estate, and 
various forms of alternative “diversified” agriculture such as seed corn and macadamia nuts 
grown on former sugarcane lands.  However, the acreage devoted to new agricultural ventures 
is relatively small, and replacement crops require only a small fraction of the amount of 
irrigation water that sugarcane required.  Existing water diversion infrastructure is being 
maintained, however, and it continues to remove very large volumes of stream water from 
natural stream channels for agriculture, domestic use, and unspecified future uses. 
 
Despite the reduction in agricultural need, an extensive system of surface water diversions, 
ditches, tunnels, and impoundments continue to exist in and around the Iao watershed.  The 
1989 water use declaration with the DLNR–CWRM submitted by Wailuku Agribusiness is 
3.7 m3/s (84.8 mgd) from Iao Stream alone (this volume was submitted and recorded pursuant 
to requirements of Hawaii Revised Statutes 174C, also known as the State Water Code).  
Although current water use has diminished somewhat due to minor ditches being taken out of 
service, the present diversion capacity of the Wailuku Agribusiness water system is at least 
2.2–2.6 m3/s (50–60 mgd).  This total capacity (reported in 1978 and based on a 23-year 
period of record) includes some well water and water derived from horizontal shafts.  
Therefore, the long term average for total surface water diversion alone is closer to 2.1 m3/s 
(48 mgd).  This value would include flow volumes entrained by the Iao-Waikapu Ditch (0.34–
0.50 m3/s, 7.76–11.52 mgd); and the Maniania Ditch (0.37–0.53 m3/s, 8.40–12.13 mgd), 
which are the largest diversions currently removing water out of Iao Stream.  (Because of 
local convention and historical factors, ditch names are notoriously difficult to standardize, 
for instance there are two “Spreckels Ditches” on Maui, including one that traverses the Iao 
Stream watershed; see Wilcox 1991 for discussion.  In this report, ditch names illustrated on 
USGS 1:24,000 topographic maps are used.) 
 
Iao stream is the largest and most significant freshwater aquatic feature of the west Maui 
landscape.  Mean annual discharge in the stream above the diversions is 1.9 m3/s (43.2 mgd) 
(USGS data, 14-year period of record).  The detrimental effects to aquatic resources in the 
stream due to water withdrawal is profound (DLNR-DAR 1999; DLNR-DAR 2001; McIntosh 
2003).  Although no stream gauge is present in the lower stream, monthly observations by 
DLNR-DAR staff of conditions in the lower channel and mouth of Iao Stream over a period 
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of nearly 10 years provide reasonably accurate estimates of the number of days that the 
stream flows throughout the extent of the channel and reaches the sea.  These estimates are 
shown in Table 3. 
 
Other factors function to limit aquatic life in the proposed project area.  Flow duration 
characteristics are also a critically important factor of the Iao Stream hydrograph for the 
support of aquatic life.  This is because upstream migrating individuals require continuous 
flow to be of sufficient duration to traverse the 4.5 mile section of stream that is regularly 
dewatered.  If flow terminates when post-larvae are midway up this section, of stream they 
will desicate and die.  In fact, this is assumed to occur with each successive episode of flow, 
and as a result, large numbers of upstream migrants may begin their migration only to become 
stranded and lost from the population when flow terminates.  No quantitative data is available 
to estimate flow duration characteristics or numbers of organisms killed due to flow cessation. 
 At the opposite extreme is the number of days of excessively high flows.  For the duration of 
each high flow event, conditions are not suitable for passage of aquatic fauna because of high 
water velocity, turbidity, and violent motion of the substrate (rolling cobbles and boulders).  
The extent of time during which these periods exist further limit the actual number of hours 
during which successful upstream migration occurs.  The estimate of total days of flow and 
other stream characteristics indicate that conditions for the migration of native stream fauna 
are severely impaired by reduction in flow, which is further compounded by elimination of 
supporting habitat as a result of the flood control project as it currently exists. 
 
Table 3.  Iao Stream discharge and estimated days of continuous flow to ocean. 
 

 
 

YEAR 

 
Mean Discharge 

(mgd) 

 
Days of flow to 
ocean (approx.) 

 
Percent of days per year 
of stream flow to ocean 

 
1993-94 

 
89 

 
72 

 
20 

 
1994-95 

 
63 

 
33 

 
9 

 
1995-96 

 
61 

 
35 

 
10 

 
1996-97 

 
59 

 
39 

 
11 

 
1997-98 

 
70 

 
48 

 
13 

 
1998-99 

 
60 

 
34 

 
9 

 
1999-00 

 
43 

 
18 

 
5 
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Biological Resources 
 
As described above, the larger migratory native stream fauna undergo a period of 
development in the open ocean where they are planktonic.  The process by which these larvae 
recruit to the mouths of streams, undergo metamorphosis to their post-larval form, and begin 
their upstream migration is poorly understood.  A 1988 study (Radtke et al. 1998) found that 
the period of time these organisms spend as larvae appears rather long (3–6 months) in 
comparison to larval reef fish and invertebrates (typically days to weeks, although sometimes 
several months).  The chemosensory signals that the larvae use as directional cues for finding 
a stream mouth is only now becoming a topic of serious research (DLNR–DAR 2001).  
Anecdotal evidence seems to indicate that groundwater entering the sea in the vicinity of the 
stream terminus also provides a sufficient chemosensory signal to attract larvae to the Iao 
Stream mouth (DLNR pers. comm.).  These recruits then aggregate at the stream mouth and 
begin moving upstream almost immediately when suitable flowing water conditions begin.  
Table 4 presents results of monitoring by DLNR–DAR staff of upstream migration attempts 
over a period of five years. 
 
Because the Iao Stream channel is dry for long periods of time in the project area, the lower 
stream channel currently functions as only a temporary conduit through which upstream 
migrating post-larvae attempt to reach perennially flowing water when conditions allow.  A 
limited number of these upstream migrants are able to successfully complete the journey, but 
large numbers are lost in their attempt to ascend the lower reaches of the stream. 
 
Table 4.  Number of most abundant upstream migrating post-larval native fish and 
invertebrates trapped at Iao Stream mouth 1996 – 2001 (DLNR-DAR data). 
 
 

 
YEAR 

 
Lentipes 
concolor 

 
Awaous 

 guamensis 

 
Sicyopterus 
  stimpsoni 

 
TOTAL 

FISH 

 
Atyoida  

bisulcata 

 
Stream  flow 

to ocean (days)
 
1996-97 

 
1,050 

 
77 

 
176 

 
1,303 

 
13,589 

 
39 

 
1997-98 

 
775 

 
29 

 
51 

 
855 

 
11,883 

 
48 

 
1998-99 

 
316 

 
16 

 
22 

 
354 

 
2,121 

 
34 

 
1999-00 

 
214 

 
0 

 
71 

 
285 

 
3,364 

 
18 

 
2000-01 

 
61 

 
3 

 
10 

 
74 

 
2,162 

 
(no data) 

 
The large numbers of post-larvae entering the lower stream channel during the relatively brief 
periods when there is sufficient flow represent a potentially huge pool of recruits that are 
capable of restoring native aquatic life to the stream, provided adequate instream flows exist. 
 
Another recurring impact resulting from the current regime of hydrologic and habitat 
conditions in Iao Stream stems from the unusual and poorly-understood spawning behaviors 
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of Awous guamensis.  During flood-level flows, especially at the onset of winter season rains, 
at least some of these fish appear to move down stream to spawn en mass (Ego 1956; Kinzie 
1990; Ha and Kinzie 1996).  Whether all or only some mature adults do this, or if spawning is 
followed by an attempt to return to upstream habitat, are not known with certainty.  In any 
event, there appears to be periodic downstream movement of adult A. guamensis in Iao 
Stream (DLNR–DAR pers. comm.).  These larger, mature A. guamensis support a small 
recreational and subsistence fishery that includes spearing and trapping of fish that are left 
stranded in temporary pools as flows rapidly recede (Figures 4 and 5).  Individual fish that are 
left stranded as flows terminate due to water withdrawals dessicate and perish.  This results in 
an ongoing elimination of large and sexually mature individuals from the stream-wide 
population. 
 
Future Without the Project 
 
In the absence of the proposed project, substrate conditions, flow characteristics and 
biological resources are not expected to change in the near future.  The erosion that has 
occurred due to down-cutting of the channel bed could continue if stream discharges of 
sufficient volume reoccur.  Limited-scale erosion control efforts using CRM repairs to the 
levy would be perfomed when future erosion damage occurs.  Iao Stream would continue to 
act as a “population sink” resulting in the loss of many hundreds of native organisms due to 
stranding and dessication during upstream and downstream migration.  Over the long term, 
there is some potential for minimum instream flows to be established in Iao Stream under 
administrative direction of the DLNR–CWRM.  Recent policy development and judicial 
decisions at the State level support establishment of conservation flows, despite the continued 
regional demand for water for agriculture and domestic consumption. 
 
 
DESCRIPTION OF ALTERNATIVES EVALUATED 
 
Four project alternatives have been developed for review.  They include Alternative 1: a 
trapezoidal concrete channel following existing alignment that would eliminate the use of the 
managed floodplain on the west bank; Alternative 2: a rectangular and compound channel 
along a straight alignment which also discontinues use of the managed floodplain on the west 
bank; Alternative 3: a roller-compacted concrete and boulder invert channel following the 
existing alignment; Alternative 4: which proposes levee reconstruction to rebuild the base of 
damaged levees and to raise levee height at key locations, the managed floodplain would be 
retained under this alternative; and Alternative 5: which proposes removal of all existing 
flood control infrastructure and installation of a flood warning system.  A “no action” 
alternative (Alternative 6) will be an element of project planning and NEPA review;  this 
status quo condition, described above, is considered one of the viable alternatives for project 
planning and for baseline comparative purposes in this report. 
 
Alternative 1 consists of a trapezoidal, concrete-lined channel with a bottom width of 12.2 m 
(40 ft).  The channel would follow the existing stream alignment over a distance of about 
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2,195 m (7,200 ft).  The top width is approximately 27.4 m (90 ft) and includes interior 
splitter walls at all channel curves.  All design flows would be contained within the channel, 
eliminating the managed floodplain on the west bank of the project.  This alternative would 
achieve the project objectives and is feasible from an engineering and construction standpoint. 
 The primary disadvantage of this alternative is that the long reach of existing natural 
substrate which functions as intermittent habitat for aquatic life would be lost.  Secondary 
impacts include the continued alteration of the hydrologic water quality characteristics of the 
system, which will result in impacts to nearshore marine waters. 
 
Alternative 2 consists of a rectangular and compound, concrete-lined channel with a bottom 
width of 6.1 m (20 ft ).  It would include a straightened alignment and a shallower grass-lined 
channel (16.8 m [55 ft] wide) adjacent to it to handle larger storms.  Total top width of this 
channel is approximately 44.2 m (145 ft).  Design flows would be contained within this 
channel.  This alternative also would achieve the project objectives and has the added benefit 
of being easy and inexpensive to maintain.  However, it is the most expensive alternative 
because of the extensive channel straightening required for this design.  This alternative 
would also result in the loss of natural substrate due to the need to line the straightened 
channel with concrete, and may cause impacts to nearshore marine environments due to 
altered hydrology and water quality. 
 
Alternative 3 follows the alignment of the existing stream and contains up to the 10-year 
flood event within the structural improvements.  Higher flows would be directed into the 
adjacent managed floodplain on the west bank.  This alternative incorporates existing levees 
as part of the project.  The median base width of the channel would be 6.1 to 15.2 m (20 to 50 
ft).  The typical stream stabilization improvements would consist of large stones in the main 
channel low-flow section with roller compacted concrete stream bank protection on the bank 
slope.  Channel lining, retaining walls, and raised levee walls would be necessary due to 
excessive flow velocities and to contain high flood levels.  Although feasible and not more 
expensive than the other alternatives, this design would be the most expensive to maintain due 
to the irregular shape of the embedded boulder design of the low-flow channel.   Growth of 
vegetation in the vicinity of the low-flow channel would be an integral part of the design.  
This mid-channel vegetation would function to reduce potential project impacts by creating 
shade and keeping stream water cool but would add to maintenance costs. 
 
Alternative 4 undertakes repair and reconstruction of damaged levee toes and increases levee 
heights in key flood-prone areas.  The alternative consists of widening the basal stream area, 
flattening the slope of the west bank, and reconstructing the levee toe with concrete riprap to 
fill the void under the levee toe.  A cutoff wall would be constructed adjacent to the existing 
levees.  This alternative would retain existing natural stream bottom throughout the project 
area and would retain the managed floodplain extending from the west bank.  Management of 
the natural stream bottom would continue in its present form, with minimally managed 
vegetation allowed to grow in the channel between levees.  Alternative 4 would require less 
than half the total cost of the Alternatives 1, 2, 3 or 5 ($6 million vs. $20-35 million), 
however, this channel configuration is anticipated to be difficult and costly to maintain due to 
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continued exposure of earthen levee structures to high-velocity water.  According to Corps 
technical documents, this design may not be capable of containing design flows, therefore, 
this alternative is limited to addressing channel stabilization requirements but not flood 
containment objectives. 
 
Alternative 5 consists of complete removal of existing flood control infrastructure and 
includes installation of a flood warning system.  This alternative was put forward in response 
to public support for restoration of natural ecosystem function in the Iao Stream watershed.  
However, “natural function” of the channel implies that erosion and deposition is allowed to 
occur to the extent that natural stream meanders can be re-established throughout the stream 
corridor and into the flood plain.  In order for this to occur, Alternative 5 would need to 
include a land acquisition component whereby, in addition to flood containment, certain lands 
are identified and aquired to accomodate the requirement for the stream to meander within its 
floodplain. Natural resource features associated with Alternative 5 could be maximized with 
active vegetation management in the riparian zone.  In the last twenty years or so, housing 
and business development has occurred adjacent to the lower Iao Stream channel (in part due 
to the original flood control project, which is now deemed deficient).  A restored, vegetation-
lined channel that is allowed to meander could be re-established throughout lower the Iao 
Stream channel with sufficient funds for real estate acquisition.  However, land costs in 
Hawaii are extraordinarily high and the associated project costs could make the project cost-
prohibitive.  Furthermore, degradation of ecosystem function in lower Iao Stream is a result 
of several factors including severe water withdrawal, as described above.  Elimination of all 
existing flood control features and channel restoration would not address the extensive loss of 
water that results in a lower stream channel that may be dry for 80 to 90 percent of the time. 
 
 
POTENTIAL PROJECT IMPACTS 
 
All project alternatives share the potential for temporary construction-related impacts.  During 
the period of construction, earthmoving and related activities would create a risk for the entry 
of terriginous sediments into the stream channel and adjacent nearshore marine waters.  This 
is especially the case during periods of wet weather.  A variety of voluntary and regulatory 
controls function to minimize this risk.  However, even the best construction site management 
practices are inadequate to control runoff during torrential rains, which occur regularly but 
unpredictably in Hawaii.  Development of site-specific Best Management Practices (BMPs) 
are integral elements in the planning and application process for CWA section 404 permits 
and the concurrent CWA section 401 Water Quality Certification administered by the HIDOH 
Clean Water Branch. 
 
Alternatives 1 and 2 would have the greatest impact due to outright loss of habitat that is 
currently used by native aquatic species during periods of flowing water.  Under these 
alternatives, the existing natural boulder and cobble stream bottom substrate would be 
permanently converted to a flat concrete channel.  The stream flow throughout this reach 
would form a thin flowing sheet of water.  This would severely limit or eliminate the existing 
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intermittent pool/riffle flow characteristics that function to provide refugia from high flows, 
shelter from predators, and suitable substrate for invertebrate and algal food resources for 
upstream migrating post-larval amphidromous species. 
 
Both alternatives 1 and 2 also would eliminate the riparian vegetation that is currently found 
along the unlined section of the stream.  This vegetation, although consisting of introduced 
“weedy” species such as java plum (Syzygium cumini) and haole koa (Leucaena 
leucocephala) provide shade to much of this section of stream.  The shade results in lower 
water temperatures during periods of water flow.  Native fauna are quite sensitive to elevated 
temperatures and associated changes in dissolved oxygen and pH (Parrish et al. 1978).  If 
constructed, the entire lower 2, 957 m (9,700 ft) of Iao Stream would flow entirely over 
unshaded cement.  In this condition, the increase in water temperatures alone could make the 
channelized lower stream an impassable barrier to native species, at least during periods when 
sun exposure is high. 
 
Alternative 3 represents an attempt to reduce the impacts anticipated under Alternatives 1 and 
2.  During periods of moderate to low stream discharge, water would be entrained in a low-
flow channel that is envisioned to be of sufficient rugosity to create microhabitat conditions 
that are more suitable than flat unshaded concrete for upstream migrating organisms.  
Schematic drawings submitted for Service analysis indicate that vegetation would be allowed 
to grow among the grouted boulders that form the low-flow channel.  This vegetation, if 
appropriately managed, would function to provide critical shade and maintain lower water 
temperatures.  Even with the implementation of design features intended to reduce impacts to 
the aquatic environment, cementing an additional 2,195 m (7,200 ft) to eliminate a total of 
2,957 m (9,700 ft) of  natural stream will result in a highly significant impact to Iao Stream 
itself and cumulatively to the hydrologic landscape of north-shore Maui. 
 
Potential project impacts due to Alternative 4 are anticipated to result from reconfiguration 
the stream bottom, alteration of the channel slopes and in-channel reconstruction of levee toes 
with rip-rap.  These alterations will increase water velocities during periods of moderate 
flows due to confinement of the lower channel due to the levee repairs.  Existing stream 
channel substrate and vegetation would be left as is.  The rebuilding and repairing of eroded 
levee structures would not extensively alter existing aquatic habitat features, however some 
maintenance activities, such as vegetation management, would necessarily undergo minor 
changes in response to a slightly different shape and layout of the levee walls. 
 
Alternative 5 would result in a significant increase in usable stream habitat that could support 
native fish and invertebrates, particularly if there was an effort to appropriately reconstruct 
the natural channel specifically for habitat value.  This alternative would result in removal of 
762m (2,500ft) of existing cement-lined stream channel.  A secondary benefit could be the re-
establishment of a riparian plant community in currently cemented areas that would function 
to shade the stream channel and moderate temperatures for migratory fish and invertebrates.  
Removal of the existing Iao Stream Flood Control Project would result in one the largest 
stream channel restoration projects ever undertaken in the State and would result in a 
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precedent-setting benefit to the entire stream ecosystem.  Over the long-term, neighborhoods 
with homes and businesses located within the newly unprotected flood plain would be subject 
to major flood events.  Although infrequent, major floods are expected to occur with 
regularity.  Recurring floods will result in deposition of large amounts of debris (flood-
demolished homes and other structures, vehicles, etc.) either into the stream channel itself or 
into the nearshore marine environment.  This debris will contain contaminants such as 
sewage, petrochemicals, lead paint, and other materials.  Flood-related input of contaminants 
and debris could be minimized with sufficient acquisition of land along the Iao Stream 
corridor and within the floodplain, and relocation of residential and business structures. 
 
 
SERVICE RECOMMENDATIONS 
 
The alternatives under consideration vary widely: from removal of the entire project, to 
limited repairs of the damaged portion of the levy, to a 2 mile-long, 145 foot-wide concrete 
channel.  As a result, our recommendations are presented in order of acceptability for fish and 
wildlife resources commensurate with realistic cost and implementation considerations. 
 
The most important resource considerations include the following: 1) unavoidable loss of 
natural stream bottom habitat due to Alternatives 1, 2 and 3; 2) the excellent quality and 
quantity of stream habitat in mid and upper Iao Stream; 3) the large numbers of potential 
upstream migrating organisms ready to immediately begin colonizing the mid-elevation 
reaches of the stream with the onset of sufficient flow; and 4) the designation of Iao Stream as 
Category 2 habitat under the Service mitigation policy. 
 
Based on these considerations we recommend the following: 
 

Recommendation A.  If sufficient lands are acquired throughout the stream corridor 
for both floodplain function and for restoration of natural channel processes 
(meandering, erosion, and deposition), we recommend that Alternative 5 be chosen for 
implementation.  Because there would be a net gain of natural stream bottom under 
this scenario, no mitigation requirement would be recommended for this project 
alternative. 

 
Recommendation B.  We recognize that Alternative 5 may not be chosen because of 
the high costs of real estate acquisition. If that is the case, we recommend that 
Alternative 4 be selected for implementation and that unavoidable natural resource 
impacts resulting from the proposed project be mitigated through restoration of stream 
flow.  We recommend that mitigation flows be re-established to provide continuous 
flow throughout lower Iao Stream to the sea no less than 50 percent of the time.  We 
recommend that flow restoration be actively managed to enhance episodic flow 
duration in order to maximize survival of migratory aquatic organisms.  Because we 
lack hydrologic data for the Iao Stream system we cannot estimate the specific volume 
of water that would be required to achieve this 50 percent goal at the present time. 
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Recommendation C.  Because Alternative 4 does not fully meet project requirements 
for flood control, we recognize that it may be removed from consideration upon 
further analysis.  In the event that neither Alternative 5 nor Alternative 4 are viable, 
we recommend that Alternative 3 be selected, and as above, that unavoidable natural 
resource impacts resulting from the proposed project be mitigated through: 1) 
restoration of stream flow, and 2) restoration of riparian vegetation throughout the 
project corridor.  The goal of the mitigation flow would be to re-establish continuous 
flow of Iao Stream to the sea no less than 80 percent of the time and to enhance flow 
duration to maximize survival of migratory aquatic organisms; the goal of the riparian 
vegetation management would be to provide shade to the stream water to minimize the 
effect of temperature increases that inhibit survivorship of upstream migrating fish and 
invertebrates. 

 
Mitigation planning to achieve flow restoration adds three additional elements to the flood 
control project:  1) creation and implementation of a flow restoration agreement between a 
number of partners including the Corps, DLNR–CWRM, the County of Maui, and private 
entities that hold licences for diversion and out-of-stream consumptive use of Iao Stream 
water; 2) engineering and reconstruction of at least four existing diversion structures to allow 
managed minimum stream flows to remain in the stream and allow for passage of aquatic 
organisms; and 3) management in perpetuity of the flow restoration conditions to enhance 
support of aquatic organisms, including instream water volumes and in-channel riparian 
vegetation by the County as an integral element of the flood control project. 
 
Just as the current project proposes to correct engineering and design deficiencies in the 
original Iao Stream Flood Control Project, this mitigation scenario will address what we 
believe to be parallel mitigation deficiencies in the original project.  A variety of 
correspondence in our files indicate that flow restoration was repeatedly suggested by 
resource agencies to compensate for unavoidable habitat loss due to channelization during 
environmental review of the previous project.  These suggestions were not adequately 
pursued at that time by the Corps.  Because the Corps is reaffirming its commitment to 
compensate for impacts to aquatic habitats regionally and nationally, and because of regional 
changes in priorities for water resource allocation, we again recommend that project 
mitigation be achieved through a program of flow restoration. 
 
Finally, we recommend stringent application of effective best management practices (BMPs) 
throughout project construction.  A comprehensive set of BMPs should be tailored to 
specifically recognize the challenges posed by the location of and climatic conditions found 
within the Iao Stream watershed in the vicinity of Wailuku.  A variety of sources should be 
consulted regarding BMP development and standard operating procedures for the 
construction phase of the project, particularly the Corps Regulatory Branch and the HIDOH 
Clean Water Branch.  At a minimum, the Iao Stream Flood Control Project BMPs should 
incorporate the standard Service BMPs listed in Appendix II. 
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SUMMARY AND SERVICE POSITION 
 
The results of our assessment show that there would be a clear natural resource benefit from 
removing the existing 762m (2,500ft) of cement-lined channel under Alternative 5.  These 
benefits would be maximized if the project incorporates sufficient land acquisition to re-
establish natural channel function (erosion and deposition).  Our analysis also provides a 
strong indication that substantial detrimental impacts to aquatic resources are anticipated 
under Alternatives 1, 2 and 3, although we recognize that project features under consideration 
as part of Alternative 3 are intended to reduce these impacts.  Alternative 4 essentially retains 
the status quo condition of the existing Iao Stream channel, with a moderate effort expended 
to repair and rebuild damaged levee toes and raise levee heights in areas likely to overtop 
under design flow conditions. 
 
Under Alternative 4, unavoidable direct impacts to the aquatic environment would include 
reconfiguration (straightening and widening) the stream bottom, reducing the steepness of the 
west channel slope and in-channel reconstruction of levee toes with rip-rap.  These alterations 
will increase water velocities during periods of moderate flows, and will allow for water to 
encroach onto the neighboring floodplain at lower flows than at the present time.  During 
design flow conditions (the highest flows anticipated) water may overtop the rebuilt levees on 
the east bank near the Waiehu industrial area under this alternative.  We recommend that 
unavoidable impacts to the stream ecosystem be mitigated by flow restoration.  To offset the 
anticipated loss of ecosystem function due to channel modification, the Service 
recommendation is to restore flows sufficient to create a continuously flowing stream 
throughout the lower stream to sea at least 50 percent of the time.  In the absence of 
mitigation, project-related habitat loss and severe dewatering of the lower Iao Stream channel 
will persist.  Flow restoration will require that the Corps and local project sponsor cooperate 
with a variety of other parties to retain adequate volumes of water that is currently diverted 
out of the stream, thereby restoring flow.  
 
In the event that Alternative 3 is selected, it will result in the elimination of natural cobble and 
boulder substrate and intermittent pool-riffle habitat in the 2,195 m (7,200 ft) reach of stream 
lying within the project area.  The proposed construction under this alternative, in 
combination with the existing channel alteration, results in a total of 2,957 m (9,700 ft) of 
natural channel of Iao Stream being eliminated and replaced with man-made material 
(primarily cement).  Alternative 3 will create one of the longest cement-lined stream channels 
in the State.  This channel modification will create a significant loss of natural ecosystem 
function and will greatly inhibit, and possibly eliminate, successful upstream migration by 
several native aquatic species.  To mitigate this anticipated impact, we recommend that the 
stream’s flow characteristics be restored to a condition whereby the channel contains flowing 
water from the headwaters to the sea at least 80 percent of the time.  This period of time is 
considered adequate to allow successful upstream migration of sufficient numbers of native 
stream species, and downstream dispersal of newly-hatched larva.  
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We recognize that determination of the corresponding volume of water needed to support the 
recommended flow-duration benchmarks may require a lengthy technical analysis.  These 
benchmark recommendations are based upon increasing the amount of time that Iao Stream 
flows from its headwaters to the sea, and they assume that volumes would be sufficient to 
support adequate depths and water quality characteristics for instream migration of fish and 
invertebrates.  Because of a lack of hydrologic data regarding flow in the lower watershed, 
flow-duration benchmarks are surrogate for the actual quantity of water that would be 
required to achieve appropriate compensatory mitigation.  Despite potential technical and 
water resource management challenges, we strongly recommend that flow restoration be 
made integral to the flood control project.  This mitigation feature is consistent with the 
resource protection requirements of the CWA and the FWCA.  A foray into water resource 
allocation and management by the Corps and the County may be complex and fraught with a 
variety of legal and administrative challenges.  However, in order to achieve success in many 
projects across the nation, the Corps has grown into and accepted its role as a principal 
Federal agency in instream flow management and stream ecosystem restoration.  The 
expansion of the Corps into this role in Hawaii is consistent with this national precedent, and 
the Service recommends that this proposed mitigation requirement be strenuously pursued in 
concert with planning and development of other features of the Iao Stream Flood Control 
Project. 
 
Consistent with Corps mitigation guidance, we recommend that flow restoration be subject to 
long-term monitoring and evaluated according to clearly defined performance standards.  
These standards should be integral to an adaptive management approach so that the mitigation 
plan may be modified to ensure resource protection goals are achieved.  For example, 
management of flow duration to prolong success of upstream migration of aquatic organisms 
should be a critical goal of the restored flows.  Likewise, changes in management strategies to 
better support riparian vegetation to provide shade to flowing water within the channel should 
be subject to modification in response to changing conditions, such as rainfall. 
 
Other mitigation scenarios, including off-site mitigation, are possible.  However, finding 
opportunities to adequately compensate for and restore the impaired ecosystem functions 
specifically lost due to the proposed project in the Iao watershed would require more 
extensive, and potentially more expensive, mitigation in order to comply with Service and 
Corps mitigation policy and guidance such as the CWA section 401(b) regulations, RGL 2-
02, and proposed regional compensatory mitigation guidelines described in PN # 200400448. 
 If an alternative mitigation plan is deemed most appropriate and pursued by the Corps, the 
Service is willing to provide technical assistance in scoping and planning various alternative 
mitigation plans. 
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Figure 1. Iao Stream Flood Control Project. 
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Figure 2. Habitat characterization scores for Iao and other representative Hawaiian 

streams. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Basaltic cobble and boulder inclusions in existing concrete-lined channel, 

these features were an attempt to create microhabitat for upstream migrating 
native organisms. 



 
 32 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Large Awaous guamensis speared at Waiehu Street bridge.  These adult fish 

have moved downstream into the dewatered and channelized section of Iao 
Stream and then became stranded as flows terminate due to water withdrawal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Fish trap installed by local residents near Waiehu street bridge.  Fish such as 

those in figure 3 will become stranded and then captured  in this depressional 
feature when flows terminate due to water withdrawal. 
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APPENDIX I  
 

Habitat Assessment Data Sheet 
Primary Habitat Characteristics -- Possible score of 0 - 20 . 
       SUBSTRATE  

 
Sand/sediment rare and localized. 
0-9% of wetted substrate 

 
Sand/sediment uncommon. 10-19% of 
wetted substrate. 

 
Sand/sediments widespread. 20-49% of 
wetted substrate. 

 
Sand/sediments widespread. 
50-100% of wetted substrate 

 
SCORE  (16-20)  

 
  (11-15)  

 
(6-10)  

 
(0-6) 

 EMBEDDEDNESS 
 
Large interstitial spaces having high 
volume water flow.  

 
Interstitial spaces limited in size and 
extent. 25-50% embedded. 

 
Interstitial spaces small and uncommon. 
50-75% embedded. 

 
Interstitial spaces rare, >75% 
embedded. 

 
SCORE  (16-20)  

 
  (11-15) 

 
(6-10)  

 
(0-6) 

  VELOCITY-DEPTH  
Fast deep, fast shallow, slow deep, 
slow shallow -- all flows present. 

 
3 of the 4 conditions present. 

 
2 of the 4 conditions present. 

 
One dominant velocity-depth 
condition. 

 
SCORE  (16-20) 

 
 ( 11-15) 

 
(6-10)  

 
(0-6)  

Secondary Habitat Characteristics -- Possible score of 0 - 15 . 
       CHANNEL SHAPE 

 
Deep U-shaped. 

 
Shallow U-shaped. 

 
Broad, flat. 

 
Man-made channel. 

 
SCORE  (12-15) 

 
(8-11) 

 
(4-7) 

 
(0-3) 

       WIDTH TO DEPTH RATIO 
 
Less than 1:8. 

 
Ratio of 1:8 to 1:13. 

 
Ratio of 1:13 to 1:23. 

 
 Greater than 1:23. 

 
SCORE  (12-15) 

 
(8-11) 

 
(4-7) 

 
(0-3) 

      POOL TO RIFFLE RATIO  
Frequent alternation of habitat types. 
Ratio of 1:1 to 1:2. 

 
Some alteration of habitat types. Ratios 
of 1:2 to 1.5. 

 
Habitat types rarely alternate. Ratios of 
1:5 to 1:20. 

 
Homogeneous habitat. Ratio 
<1:20. 

 
SCORE  (12-15) 

 
(8-11) 

 
(4-7)  

 
(0-3) 

Tertiary Habitat Characteristics -- Possible score of 0 - 10 . 
       SOIL STABILITY 

 
Stable, no erosion evident. 

 
Little erosion, older eroded areas 
recovered. 

 
Eroded areas moderate in size and 
extent. 

 
Unstable, many eroded areas. 

 
SCORE (9-10) 

 
(6-8) 

 
(3-5)  

 
(0-2) 

       VEGETATION 
 
Vegetation disruption not evident, all 
"potential plant biomass" intact. 

 
Vegetation disruption has occurred in 
small localized areas, most "potential 
plant biomass" remains. 

 
Disruption obvious, widespread, patches 
of bare soil: little "potential plant 
biomass" remains 

 
Plant removal severe, mostly 
bare soil or closely cropped 
plants; lawns, hedges, crops. 

 
SCORE (9-10) 

 
(6-8) 

 
(3-5)  

 
(0-2)  

       RIPARIAN ZONE 
 
Riparian zone >4 times stream width, 
no human impacts. 

 
Riparian zone 2-4 times stream width, 
minimal human impacts 

 
Riparian zone 1 times stream width, 
widespread human impacts 

 
Little or no riparian zone 
(pavement, lawn, cement 
channel lining, etc) 

 
SCORE (9-10)  

 
(6-8)  

 
(3-5)  

 
(0-2)  

 
TOTAL SCORE: 
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BMPs developed for construction of the Iao Stream Flood Control Project should incorporate 
specific guidance on the following:  
 

· in-stream construction should be scheduled to occur during low-flow time 
periods; at the onset of periods of persistent or torrential rain in any 
season, construction should be halted, and exposed erodible areas should 
be secured; 

 
· project-related materials (fill, revetment rock, pipe etc.) should not be 

stockpiled in a stream channel or adjacent riparian zone; 
 

· all project-related materials and equipment (backhoes, trucks, etc) placed 
in the water should be free of pollutants; 

 
· contamination (including alien species introductions or disposal of trash or 

debris) in stream channels, riparian areas, or adjacent marine 
environments should not result from project-related activities; 

 
· fueling of project-related vehicles and equipment should take place away 

from the water and a contingency plan to control petroleum products 
accidentally spilled during the project should be developed.  Absorbent 
pads and containment booms should be stored on-site to facilitate the 
clean-up of petroleum spills; and 

 
· turbidity and siltation from project-related work should be minimized and 

contained to within the vicinity of the site through the appropriate use of 
effective silt containment devices and the curtailment of work during 
adverse weather conditions. 

 



 

 

Appendix B:  

Archaeological Reconnaissance Survey and Limited Subsurface 
Testing 



 

 











































































































































































































 

 

Appendix C:  

Cultural Impact Assessment 



 

 



























































































 

 

Appendix D:  

Hazardous, Toxic, and Radioactive Waste Assessment 



 

 











































 

 

Appendix E:  

Water Quality Baseline Monitoring Program Reports 



 

 



































































































































 

 

Appendix F:  

Coastal Zone Management Act Chapter 205 A, HRS Evaluation 
Report 
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HAWAI‘I COASTAL ZONE MANAGEMENT PROGRAM 

Hawai‘i Coastal Zone Management (CZM) Program, Chapter 205A, HRS, was publicized in 
response to the Federal Coastal Zone Management Act of 1972.  The CZM area consists of the 
entire state of Hawai‘i, including all marine waters seaward to the extent of the state’s police 
power and management authority.  The objective of the act is to protect, preserve, and restore 
scenic, historic, and recreational resources as well as implementing the state’s ocean resources 
management plan and protecting coastal ecosystems.  The act involves a system of permits to 
manage development within the coastal areas and encourages public participation. 

The objective and policies of the CZM in relation to the proposed action alternatives are listed 
below.  Possible short-term and long-term impacts of the project are examined in the following 
analysis. 

Recreational resources 
Objective:  Provide coastal recreational opportunities accessible to the public. 

Federal regulation 36 CFR 327, supplemented by Army regulation ER 1130-2-504, contains 
guidelines for rules and regulations regarding USACE public use of water resource development 
projects.  The policy of the Army is to “…manage the natural, cultural and developed resources 
of each project in the public interest, providing the public with safe and healthful recreational 
opportunities while protecting and enhancing these resources.”  

1) Improve coordination and funding of coastal recreational planning and management; and 
The objective of the proposed project is flood control.  Planning and funding of coastal 
recreational opportunities are subject to regulations stated above, and management of coastal 
recreational areas is not within the scope of the proposed project. 

2) Provide adequate, accessible, and diverse recreational opportunities in the coastal zone 
management area by: 
a) Protecting coastal resources uniquely suited for recreational activities that cannot be 
provided in other areas; 
There are no coastal recreational areas within the project area, or in the immediate vicinity of the 
project area. 

b) Requiring replacement of coastal resources having significant recreational value including, 
but not limited to, surfing sites, fishponds, and sand beaches, when such resources will be 
unavoidably damaged by development; or requiring reasonable monetary compensation to the 
State for recreation when replacement is not feasible or desirable; 
Alternatives do not involve adverse impacts to existing recreational resources. 

c) Providing and managing adequate public access, consistent with conservation of natural 
resources, to and along shorelines with recreational value; 
Short term land use impacts may be generated from construction activities which may limit 
access to and from public and/or recreational areas for use by the community.  USACE will 
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require its contractor to work closely with local police and fire authorities and provide early 
planning for alternate routes, as well as traffic control plan. 

d) Providing an adequate supply of shoreline parks and other recreational facilities suitable for 
public recreation; 
The objective of the proposed project is flood control, and supplying shoreline parks and other 
recreational facilities is not within the scope of this project. 

The project will not decrease the number of recreational facilities currently available in the 
project area.  Providing additional coastal recreational opportunities is subject to funding as well 
as state and local requirements.    

e) Ensuring public recreational uses of county, state, and federally owned or controlled 
shoreline lands and waters having recreational value consistent with public safety standards and 
conservation of natural resources; 
Ensuring consistency between recreational value and public safety/conservation is not within the 
scope of this project. 

f) Adopting water quality standards and regulating point and non-point sources of pollution to 
protect, and where feasible, restore the recreational value of coastal waters; 
All available action alternatives involve short-term construction related impacts, and would 
involve a discharge into waters of the United States.  The preparation of a Section 404(b) (1) 
evaluation by the USACE, and a Section 401 State Water Quality Certification (WQC), as well 
as a National Pollutant Discharge Elimination System (NPDES) permit from the State of Hawai‘i 
Department of Health (DOH) will keep possible pollution to accepted levels.  In addition, soil 
management measures in accordance with County standards will be implemented to further 
monitor runoff discharges during construction into nearby shores.  Adherence to Federal, state, 
and local regulations, as well as monitoring of proposed construction activities via jurisdictional 
permits, will allow negligible amounts of suspended sediment to enter the ocean as a result of 
construction activities.   The required permits for the proposed project are discussed in detail in 
Section 9.0 of the Environmental Assessment. 

g) Developing new shoreline recreational opportunities, where appropriate, such as artificial 
lagoons, artificial beaches, and artificial reefs for surfing and fishing; and 
The objective of the proposed project is flood control, and supplying additional shoreline parks 
and other recreational facilities is not within the scope of this project.  Providing additional 
coastal recreational opportunities are subject to funding as well as state and local requirements.    

h) Encouraging reasonable dedication of shoreline areas with recreational value for public use 
as part of discretionary approvals or permits by the land use commission, board of land and 
natural resources, and county authorities; and crediting such dedication against the 
requirements of section 46-6. 
The objective of the proposed project is flood control, and supplying additional shoreline parks 
and other recreational facilities is not within the scope of this project.  Providing additional 
coastal recreational opportunities are subject to funding as well as state and local requirements. 
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Historic resources 
Objective:  Protect, preserve, and, where desirable, restore those natural and manmade historic 
and prehistoric resources in the coastal zone management area that are significant in Hawaiian 
and American history and culture. 

1) Identify and analyze significant archaeological resources; 
Undisturbed areas within the vicinity of ‘Īao Stream are predicted to still contain intact 
prehistoric and historic cultural deposits that have survived modern agricultural use.  It is 
expected that such remains and deposits would still be extant in undisturbed areas.   

One resource of cultural significance was identified in the near vicinity of the project site.  The 
Haleki`i-Pihana Heiau State Monument lies on the northwest flank of the ‘Īao Stream, along the 
lower portion of the project area.  The location of this heiau has been identified as a potentially 
high erosion area, and inadequate flood control measures may compromise the land on which the 
heiau is situated.  Alternatives I and III are preferred over Alternative V in order to protect the 
heiau from flood and erosion damage.   

2) Maximize information retention through preservation of remains and artifacts or salvage 
operations; and 
Alternatives I, III and V will be designed to avoid identified archeological sites, and will include 
a suitable buffer zone during excavation and other earthmoving activities as well as monitoring 
by a qualified archaeologist during construction activities in the vicinity of the ‘Imi Kālā Street 
bridge.  If avoidance of designated archaeological sites cannot be avoided, a data recovery plan 
will be composed and implemented by a qualified archeologist. 

3) Support state goals for protection, restoration, interpretation, and display of historic 
resources. 
Alternatives I, III and V will be designed to avoid identified archeological sites, and will include 
a suitable buffer zone during excavation and other earthmoving activities as well as monitoring 
by a qualified archaeologist during construction activities in the vicinity of the ‘Imi Kālā Street 
bridge.  If avoidance of designated archaeological sites cannot be avoided, a data recovery plan 
will be composed and implemented by a qualified archeologist, and archeological technicians 
will be assigned to assist in monitoring and the facilitation of any earthmoving activities. 

Scenic and open space resources 
Objective:  Protect, preserve, and, where desirable, restore or improve the quality of coastal 
scenic and open space resources. 

1) Identify valued scenic resources in the coastal zone management area; 
The ‘Īao Stream is situated in the ‘Īao Valley, a 6.2 acre park seeped in Hawaiian history and 
beauty.  The valley is a steep, eroded caldera of the West Maui Mountains occupied by lush 
green vegetation.  With the exception of the existing concrete lined channels and water 
diversions that occupy 30 percent of the stream, it remains mostly undeveloped.  The ‘Īao Stream 
remains a natural beauty and tourist attraction of Maui.   
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2) Ensure that new developments are compatible with their visual environment by designing and 
locating such developments to minimize the alteration of natural landforms and existing public 
views to and along the shoreline; 
Short term visual impacts will be generated by construction activities.  Temporary construction 
fences may be installed to minimize visibility to the public.   

Long term visual impacts differ depending on the alternative chosen.  As all proposed action 
alternatives involve some degree of re-alignment and channelization, existing visual elements of 
the natural environment will be impacted.  Alternative III is the recommended action as this 
design involves the least amount of alternation to the natural environment and will have a 
positive impact on existing public views. 

3) Preserve, maintain, and, where desirable, improve and restore shoreline open space and 
scenic resources; and 
Alternative V would effectively remove all man-made flood control improvements since 1981.  
With time, the stream would be restored to a completely natural condition which may or may not 
become more aesthetically pleasing than its current state.  This alternative, however, does not 
provide protection from flooding or erosion, which would further degrade the quality of the 
stream and surrounding environment.  Alternative III is the recommended action as this design 
involves the least amount of alternation to the natural environment and will have a minimal 
impact on public views.  The improvement and restoration of shoreline open space and scenic 
resources is not within the scope of this project. 

4) Encourage those developments that are not coastal dependent to locate in inland areas. 
This is not applicable to the proposed project. 

Coastal ecosystems 
Objective:  Protect valuable coastal ecosystems, including reefs, from disruption and minimize 
adverse impacts on all coastal ecosystems. 
The Endangered Species Act of 1973 (50 CFR 402), Section 7, requires Federal agencies to 
consult with other agencies to insure that any action authorized, funded, or carried out by such 
agency is not likely to jeopardize the continued existence of any endangered species or 
threatened species or result in the destruction or adverse modification of habitat of such species.   

Executive Order (EO) 13089 on Coastal Reef Protection directs Federal agencies to protect and 
manage U.S. coral reef ecosystems by identifying actions that may affect these ecosystems and 
to protect and enhance them to the extent permissible by law.    

The Fish and Wildlife Coordination Act of 1946 states that projects by any agency under Federal 
permit or license that involves the "waters of any stream or other body of water (which) are 
proposed or authorized, permitted or licensed to be impounded, diverted . . . or otherwise 
controlled or modified" must consult with the Fish and Wildlife Service and the fish and wildlife 
agencies of the States where the project is to take place.   
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USACE, ER 1130-2-540 states that consultation and environmental maintenance is to be 
undertaken for the purpose of preventing loss and/or damage to wildlife/environmental 
resources. 

1) Exercise an overall conservation ethic, and practice stewardship in the protection, use, and 
development of marine and coastal resources; 
The above listed Federal and Army regulations are guidelines utilized in the development of this 
project which provide conservation ethic and stewardship in protection of valuable coastal 
ecosystems. 

2) Improve the technical basis for natural resource management; 
The objective of the proposed project is flood control, and improving technical basis for natural 
resource management is not within the scope of this project.    

3) Preserve valuable coastal ecosystems, including reefs, of significant biological or economic 
importance; 
EO 13089 on Coastal Reef Protection directs Federal agencies to protect and manage U.S. coral 
reef ecosystems, by identifying actions that may affect these ecosystems and to protect and 
enhance them to the extent permissible by law.  

All available action alternatives involve short-term construction related impacts, and would 
involve a discharge into the ocean which may affect existing coastal ecosystems.  The 
preparation of a Section 404(b) (1) evaluation by the USACE, and a Section 401 State Water 
Quality Certification (WQC), as well as a National Pollutant Discharge Elimination System 
(NPDES) permit from the State of Hawai‘i DOH will keep possible pollution to accepted levels.  
In addition, soil management measures in accordance with County standards will be 
implemented to further monitor runoff discharges during construction into nearby shores.  
Adherence to Federal, state, and local regulations, as well as monitoring of proposed 
construction activities via jurisdictional permits, will allow negligible amounts of suspended 
sediment to enter the ocean as a result of construction activities.  Information on required permits 
for the proposed project is presented in detail in Section 9.0 of the Environmental Assessment. 

4) Minimize disruption or degradation of coastal water ecosystems by effective regulation of 
stream diversions, channelization, and similar land and water uses, recognizing competing water 
needs; and 
The USFWS FWCA 2b report submitted to the USACE in 2006 concluded that all project 
alternatives share the potential for temporary construction-related impacts.  During the period of 
construction, earthmoving and related activities would create a risk for the entry of terriginous 
sediments into the stream channel and adjacent near shore marine waters.  This is especially the 
case during periods of wet weather.  A variety of voluntary and regulatory controls function to 
minimize this risk.  Runoff is inevitable, however, during torrential rains which occur regularly, 
but unpredictably in Hawai‘i.  Development of site-specific Best Management Practices (BMPs) 
are integral elements in the planning and application process for CWA section 404 permits and 
the concurrent CWA section 401 Water Quality Certification administered by the HDOH Clean 
Water Branch. 
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The USFWS 2006 report also strongly recommended that water use patterns in the area be 
reallocated such that stream flow be restored no less than 80 percent of the time.  In a follow-up 
discussion between USFWS, USACE, and the COM, stream flow restoration was discussed and 
was recognized as being outside the authority or purpose of the USACE.  Mitigation measures 
proposed by the USACE include alignment of the low-flow channel along vegetated stream 
banks to allow overhanging vegetation to shade the channel and reduce water temperatures, and 
a retrofit of improved portions of the channel that are currently lacking low-flow design elements 
or that pose a hindrance to migration of aquatic organisms.  These mitigation measures have 
been agreed to by the USFWS in a recent revised mitigation recommendation letter (Appendix J 
of the main EA document) as sufficient compensation for unavoidable impacts to the natural 
environment.  

Alternative III is designed to facilitate upstream and downstream migration of aquatic organisms, 
given sufficient water flow.  Stream flow restoration is a topic that is currently under discussion 
by state and federal resource agencies, community groups, and private entities that hold licenses 
for diversion and out-of-stream consumptive use of ‘Īao Stream water.  This decision is outside 
the function and authority of the USACE, however.  If and when stream flow is partially 
restored, the low-flow design elements of Alternative III will function to enhance passage of 
native stream fauna.   

5) Promote water quantity and quality planning and management practices that reflect the 
tolerance of fresh water and marine ecosystems and maintain and enhance water quality through 
the development and implementation of point and non-point source water pollution control 
measures. 
Water quality during the construction phase of the project will be maintained within acceptable 
levels with the preparation of a Section 404(b) (1) evaluation by the USACE, and a Section 401 
State Water Quality Certification (WQC), as well as a National Pollutant Discharge Elimination 
System (NPDES) permit from the State of Hawai‘i DOH.  In addition, soil management 
measures in accordance with County standards will be implemented to further monitor runoff 
discharges during construction into nearby shores.  Adherence to Federal, state, and local 
regulations, as well as monitoring of proposed construction activities via jurisdictional permits, 
will allow negligible amounts of suspended sediment to enter the ocean as a result of 
construction activities.  Information on required permits for the proposed project is presented in 
detail in Section 9.0 of the Environmental Assessment. 

The objective of the proposed project is flood control, and the planning and management of 
marine ecosystems is not within the scope of this project.   

Economic uses 
Objective:  Provide public or private facilities and improvements important to the State's 
economy in suitable locations. 

1) Concentrate coastal dependent development in appropriate areas; 
The objective of the proposed project is flood control, and no structures are proposed as part of 
this project.  Concentrating land use developments to appropriate areas is not within the scope of 
this project.    
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2) Ensure that coastal dependent development such as harbors and ports, and coastal related 
development such as visitor industry facilities and energy generating facilities, are located, 
designed, and constructed to minimize adverse social, visual, and environmental impacts in the 
coastal zone management area; and 
The objective of the proposed project is flood control, and no structures are proposed as part of 
this project.  This section does not apply to the project. 

3) Direct the location and expansion of coastal dependent developments to areas presently 
designated and used for such developments and permit reasonable long-term growth at such 
areas, and permit coastal dependent development outside of presently designated areas when: 
Use of presently designated locations is not feasible; 
b) Adverse environmental effects are minimized; and 
c) The development is important to the State's economy. 
The objective of the proposed project is flood control, and no structures or coastal dependent 
developments are proposed as part of this project.  This section does not apply to the project. 

Coastal hazards 
Objective:  Reduce hazard to life and property from tsunami, storm waves, stream flooding, 
erosion, subsidence, and pollution. 
Under the legislative authority of the Flood Control Act of 1948, Section 205, Public Law 80-
858, as amended, 33 U.S.C. 701s; Public Law 93-251, as amended; Public Laws 97-140 and 99-
662, the USACE is authorized to implement flood damage reduction improvements to the ‘Īao 
Stream that meet or exceed Standard Project Flood (SPF) requirements to protect the existing 
Wailuku community. 
1) Develop and communicate adequate information about storm wave, tsunami, flood, erosion, 
subsidence, and point and non-point source pollution hazards; 
National Environmental Policy Act (NEPA) of 1969, as amended, CEQ regulations (40 CFR 
1500-1508); ER 200-2-2, Environmental Quality Procedures for Implementing NEPA; and 
Chapter 343, HRS and Act 50, as amended, require public involvement and agency consultation 
at various stages of the development of the EA process. 

2) Control development in areas subject to storm wave, tsunami, flood, erosion, hurricane, wind, 
subsidence, and point and non-point source pollution hazards; 
The control of future development projects in flood prone areas is the jurisdiction of the County 
of Maui, and is not within the scope of this project.   

3) Ensure that developments comply with requirements of the Federal Flood Insurance 
Program; and 
The proposed project consists of flood control measures and does not involve structures or 
buildings that are subject to development requirements for flood prone areas. 

4) Prevent coastal flooding from inland projects. 
The proposed project is to prevent flooding from streams and is not related to prevention of 
coastal flooding from inland projects. 
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Managing development 

Objective:  Improve the development review process, communication, and public participation in 
the management of coastal resources and hazards. 
NEPA of 1969, as amended, CEQ regulations (40 CFR 1500-1508); ER 200-2-2, Environmental 
Quality Procedures for Implementing NEPA; and Chapter 343, HRS and Act 50, as amended, 
require public involvement and agency consultation at various stages of the development of the 
EA process. 

1) Use, implement, and enforce existing law effectively to the maximum extent possible in 
managing present and future coastal zone development; 
The use, implementation, and enforcement of existing law to regulate coastal zone development 
is within the scope of the County of Maui. 

2) Facilitate timely processing of applications for development permits and resolve overlapping 
or conflicting permit requirements; and 
Facilitation of processing development permits and other requirements is within the scope of the 
County of Maui. 

3) Communicate the potential short and long-term impacts of proposed significant coastal 
developments early in their life cycle and in terms understandable to the public to facilitate 
public participation in the planning and review process. 
A public and agency scoping meeting was held in August, 2003.  An additional public 
informational meeting will be scheduled to discuss the draft report and the recommended plan.  
A public notice will be circulated prior to the scheduled meeting to notify the public of the time 
and place.  All comments received for this draft report will be documented in the final feasibility 
report.   

Public participation 
Objective:  Stimulate public awareness, education, and participation in coastal management. 
NEPA of 1969, as amended, CEQ regulations (40 CFR 1500-1508); ER 200-2-2, Environmental 
Quality Procedures for Implementing NEPA; and Chapter 343, HRS and Act 50, as amended, 
require public involvement and agency consultation at various stages of the development of the 
EA process. 

1) Promote public involvement in coastal zone management processes; 
A public and agency scoping meeting was held in August, 2003.  A second public informational 
meeting will be scheduled in the future to discuss the draft report.  Public notices will be posted 
prior to this meeting. 

2) Disseminate information on coastal management issues by means of educational materials, 
published reports, staff contact, and public workshops for persons and organizations concerned 
with coastal issues, developments, and government activities; and 
A public and agency scoping meeting was held in August, 2003.  An additional public 
informational meeting will be scheduled to discuss the draft Environmental Assessment and the 
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recommended action.  A public notice will be circulated prior to the scheduled meeting to notify 
the public of the time and place.   

3) Organize workshops, policy dialogues, and site-specific mediations to respond to coastal 
issues and conflicts. 
Workshops and additional community meetings will be scheduled as deemed necessary. 

Beach protection 
Objective:  Protect beaches for public use and recreation.  

1) Locate new structures inland from the shoreline setback to conserve open space, minimize 
interference with natural shoreline processes, and minimize loss of improvements due to erosion; 
Part of the objective of the proposed project is to minimize existing erosion problems related to 
seasonal flooding.  No structures are proposed near the shoreline for this project that would 
interfere with natural shoreline processes.   

2) Prohibit construction of private erosion-protection structures seaward of the shoreline, except 
when they result in improved aesthetic and engineering solutions to erosion at the sites and do 
not interfere with existing recreational and waterline activities; and 
The proposed Federal flood control project takes into account aesthetic impacts to the 
surrounding community.  Alternative III is recommended for minimal impact to visual and 
recreational activities, and does not include construction of structures seaward of the shoreline. 

3) Minimize the construction of public erosion-protection structures seaward of the shoreline. 
The proposed project design does not involve erosion prevention structures seaward of the 
shoreline. 

 
Marine resources 
Objective:  Promote the protection, use, and development of marine and coastal resources to 
assure their sustainability. 

1) Ensure that the use and development of marine and coastal resources are ecologically and 
environmentally sound and economically beneficial; 
The objective of the proposed project is flood control.  Ensuring the ecologically, 
environmentally, and economically sound development of marine and coastal resources and 
activities is not within the scope of this project. 

2) Coordinate the management of marine and coastal resources and activities to improve 
effectiveness and efficiency; 
The objective of the proposed project is flood control.  The coordination of management of 
marine and coastal resources and activities is not within the scope of this project. 

3) Assert and articulate the interests of the State as a partner with Federal agencies in the sound 
management of ocean resources within the United States exclusive economic zone; 
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In the USFWS FWCA report submitted in 2006, the agency indicated that copies of the report 
had been transmitted to the U.S. Environmental Protection Agency, The Hawai‘i Department of 
Health Clean Water Branch and Environmental Planning Office; the State of Hawai‘i 
Department of Land and Natural Resources Division of Aquatic Resources and Division of 
Forestry and Wildlife; and the Hawai‘i Department of Business, Economic Development and 
Tourism’s Coastal Zone Management Program. 

4) Promote research, study, and understanding of ocean processes, marine life, and other ocean 
resources in order to acquire and inventory information necessary to understand how ocean 
development activities relate to and impact upon ocean and coastal resources; and 
The objective of the proposed project is flood control, and the promotion of research and study 
of marine life and other ocean resources as they relate to ocean and coastal resources is not 
within the scope of this project. 

5) Encourage research and development of new, innovative technologies for exploring, using, or 
protecting marine and coastal resources.  [L 1977, c 188, pt of §3; am L 1993, c 258, §1; am L 
1994, c 3, §1; am L 1995, c 104, §5; am L 2001, c 169, §3] 
The objective of the proposed project is flood control, and the promotion of new and innovative 
technologies in regards to exploring and protection of marine and coastal resources is not within 
the scope of this project. 
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Section 404(b)1 Analysis 
‘Īao Stream Flood Control Project 
 

1.0 PROJECT DESCRIPTION 

The United States (US) Army Corps of Engineers (USACE)  is conducting an 
Environmental Assessment (EA) for the modification of the ‘Īao Stream Flood Control 
Project, Wailuku, Maui, Hawai‘i, completed in 1981.  During the years 1981-1989, 
severe flood damage caused erosion that compromised channel stability and weakened 
portions of the existing levees.  As a result of this damage, the ‘Īao Stream Flood Control 
Project of 1981 requires upgrades and modifications, as future flood events may cause 
damage to life and property in areas of Wailuku town.  Certification that the ‘Īao Stream 
Flood Control Project can pass a 100-year frequency flood of approximately 19,200 cfs 
with 90% probability is required by the FEMA prior to February 2009 or the area 
protected by the project will revert to a flood hazard area.   

The USACE has determined that the damages incurred to the 1981 Flood Control Project 
during the years immediately following the completion of the project are due to design 
deficiencies to the original project.  Under the legislative authority of the Flood Control 
Act of 1948, Section 205, Public Law (PL) 80-858, as amended, 33 United States Code 
(USC) 701s; PL 93-251, as amended; PL 97-140 and PL 99-662, the USACE is 
authorized to implement flood damage reduction improvements to the ‘Īao Stream that 
meet or exceed Standard Project Flood (SPF)1 requirements to protect the existing 
Wailuku community.  The project was designed for SPF protection with a peak discharge 
of 27,500 cubic feet per second (cfs) at the downstream limit of the project (250 feet (ft) 
upstream from the mouth of the stream) and 26,000 cfs at the upstream limit of the 
project (2.5 miles upstream from the mouth of the stream). 

1.1 Location and General Description 

The ‘Īao Stream drainage basin is a 10 square mile area that begins at the boundary 
between the Lahaina and Wailuku Judicial districts and extends along the crests of the 
Kahoolewa and Kapilau Ridges to the Pacific Ocean.  The basin is eight miles long and 
averages 1.25 miles in width.  It is characterized by two major topographic features: a 
coastal plain that extends about three miles inland, and ‘Īao Valley, the largest valley in 
West Maui, which extends from the coastal plain to the summit of Pu‘u Kukui at an 
elevation of 5,800 ft above sea level.  

The ‘Īao Stream Flood Control Project was initiated in 1977 and completed in 1981.  The 
stream drains into a steep valley with stream flows at the upstream project limit conveyed 
into a debris basin.  The 1981 ‘Īao Stream Flood Control Project consists of a debris 

                                                 
1 The SPF is the flood that may be expected from the most severe combination of meteorologic and 
hydrologic conditions that are considered to be reasonably characteristic of the geographical region 
involved, excluding extremely rare combinations.  The SPF represents a "standard" against which the 
degree of protection selected for a project may be judged and compared with protection provided at similar 
projects in other localities.  The SPF for the ‘Īao Stream is estimated as approximately 27,500 cfs. 
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basin located 2.5 miles upstream from the stream mouth, a 3,500-foot long channel 
downstream from the debris basin: levees along the left and right bank, flood plain 
management along 6,950 ft of the left bank, and stream realignment for a 1,730-foot 
reach to the shoreline.  In the flood plain management reach, levees are located on the 
right stream bank and are offset up to 80 ft beyond the existing stream bank.  The 
proposed improvements to the 1981 Flood Control Project extend from above Waiehu 
Beach Road to the debris basin at the upstream limits of the project, a distance of 
approximately 2.5 miles.   

The lower portion of the ‘Īao Stream in its current state (i.e., the area downstream from 
the water diversion structure) is not conducive to aquatic life.  Due to the diversion of 
water from the stream, and also due to the intermittent nature of the stream itself, the 
stream below the diversion structure is absent of water approximately 90 percent of the 
time.  Were it not for the efforts of a local aquatic biologist to capture organisms from 
ponded areas near the ocean outlet and physically transport them to the upper reaches of 
the stream, there would likely be no instream migration of aquatic organisms from the 
ocean to upstream areas.  In some concrete-lined portions of the stream, a low-flow 
channel has been constructed.  This low-flow element has been identified as a positive 
feature for aquatic organisms, particularly where shade is present.  Other barriers to 
instream migration of aquatic organisms include the 22-foot drop structure at Station 
97+23, concrete-lined portions without a low-flow channel, and a few smooth elevation 
drops that lack sufficient rugosity for migrating organisms to grasp or rest.   

The preferred alternative (Alternative III) involves converting 7,200 ft of natural stream 
bed to a roller compacted concrete -lined channel.  The channel has been designed to 
include low-flow elements that will enhance passage of aquatic organisms during periods 
of stream flow.  While United States Fish and Wildlife Service originally viewed the 
proposed alternative as a significant environmental impact, subsequent discussions 
between the USACE and USFWS identified ways to mitigate these impacts to an 
acceptable level.  As a result of these discussions, the proposed alternative includes 
several additional design features and retrofitting of existing concrete-lined portions of 
the stream that are outside the project area.  USFWS provided concurrence with these 
proposed mitigation measures in a revised mitigation recommendation letter 

1.2 Authority and Purpose 

The 1981 ‘Īao Stream Flood Control project was authorized by the Flood Control Act of 
1968 and completed in October of 1981.  The original project consisted of a debris basin, 
channel improvements, diversion levees, and flood plain management.   

During the construction phase in January 1980 a flood occurred that caused extensive 
erosion of the sacrificial berm and undermined portions of the completed levees.  As a 
result, the streamside slope of the levees was extended with a concrete riprap slope lining 
into the streambed.  Considered to be a state of the art design at that time, the toe of the 
cutoff walls was imbedded 5 ft in depth as provided in the project design document.   

Shortly after project completion, stream flows occurred that caused erosion of the stream 
bottom along an approximately 7,000 foot reach between the concrete channel and the 
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Waiehu Beach Road.  The erosion undermined the project levee with scour depths 
extending to a maximum of 6 ft below the existing boulder concrete slope lining.  In July 
1982, the Honolulu District Corps of Engineers requested that corrective work be 
approved to extend the boulder concrete slope protection from the damaged portion to a 
minimum of 5 ft below the eroded stream bottom.  The Office of the Chief of Engineers 
granted approval for this work in January 1983.  The corrective work was completed in 
November 1983 under the Productive Employment Appropriation Act of 1983 and 
authorized under Section 205 of the Flood Control Act of 1948, PL 80-858, as amended.  
The stream channel has since eroded 5 ft below the 1983 repair.  The USACE 
subsequently decided to conduct a reconnaissance study to investigate solutions to the 
recurring problems that are slowly undermining areas of the levee.  In March 1995, a 
report was submitted by USACE recommending modification to ‘Īao Stream to replace 
the existing levee system with a trapezoidal concrete-lined channel (7,200 ft long). 

A slope stability analysis was performed in 1997 to determine the stability of two areas 
identified as possible locations of levee failure.  Stability analysis indicates instability 
may occur after flood waters have receded at Station 40+00.  This assumes the 1996 
slope geometry is further eroded to steepen the slope and deepen the stream bottom.  
Should a standard project flood occur prior to any repairs, flood waters would be able to 
pass through this portion of the levee and enter into adjacent housing areas.  Water 
passing will further erode the levee.   

The existing stream channel has a relatively narrow width of 40 to 60 ft, is boulder lined, 
and dry about 90% of the time.  Levees with a surface of grouted riprap are interspersed 
along the right bank.  The channel has an average slope of 2.6%.  This steep stream 
channel results in critical and supercritical flows in the stream.  The average channel 
velocity through the unlined portion of the stream varies between 8 and 32 feet per 
second with an average velocity in excess of 20 fps during annual floods.  These high 
velocities have eroded the channel bed and caused severe undermining of the existing 
levees.  To date, no flow larger than a 4% event has occurred in ‘Īao Stream since 
construction was completed in 1981. 

Certification that the ‘Īao Stream Flood Control Project can pass a 100-year frequency 
flood of approximately 19,200 cfs with 90% probability is required by the FEMA prior to 
February 2009 or the area protected by the project will revert to a flood hazard area.  A 
government agency responsible for levee construction or a Registered Professional 
Engineer must provide this certification.  In its present condition, the project cannot be 
certified as providing 100-year flood protection.   

Repeated floods in this area have caused high stream flows, undermining the existing 
flood plain levees in key locations.  High stream flows resulted in downcutting of the 
natural streambed and erosion of the base of the east bank levee structure.  Several 
residential and commercial structures along the right bank are in danger of being 
undercut if streambank erosion continues, as is the heiau along the lower reach of the left 
bank.  The USACE has determined that the damages incurred by the 1981 Flood Control 
Project during the years immediately following the completion of the project are due to 
design deficiencies of the original project. 
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The purpose of the proposed action is to find a solution to stop levee and streambed 
erosion and to protect adjoining property from flooding during major storm events.  A 
secondary objective is to maintain habitat for aquatic species passage by keeping a low-
flow channel as recommended by the USACE Committee on Channel Stabilization.  The 
estimated lifespan of the Flood Control Project is anticipated to be between 50 and 100 
years.  Five alternatives and a no action alternative have been formulated for 
consideration.  Of these alternatives, three were considered for further evaluation in the 
EA. 

1.3 Alternatives Considered 

Section 404(b)1 guidelines of the Clean Water Act require that “except as provided under 
section 404(b)2, no discharge of dredged or fill material shall be permitted if there is a 
practicable alternative to the proposed discharge which would have less adverse impact 
on the aquatic ecosystem, so long as the alternative does not have other significant 
adverse environmental consequences.”  The guidelines consider an alternative practicable 
“if it is available and capable of being done after taking into consideration cost, existing 
technology, and logistics in light of overall project purposes.”   

The six alternatives initially considered for this project were: I) Trapezoidal Concrete-
Lined Channel, II) Rectangular and Compound Channel, III) Roller Compacted Concrete 
and Boulder Invert Channel Following Existing Alignment, IV) Levee Reconstruction, 
V) Removal of Flood Control Improvements, and VI) No Action.  Alternatives II, IV, and 
VI did not meet the project objectives and are thus not considered “practicable 
alternatives” and as such have been dropped from further consideration.  Details of the 
remaining alternatives are provided below. 

1.3.1 Alternative I: Trapezoidal Concrete-Lined Channel.   

This alternative would contain up to the SPF within the improved channel.  Alternative I 
consists of a trapezoidal, concrete-lined channel with a 40-foot bottom width, 90-foot top 
width and interior splitter walls at channel curves.  The new channel would mainly follow 
the existing stream alignment Station 22+00 (0.5 miles upstream from the stream mouth) 
to 92+02 (1.8 miles upstream from the stream mouth), for a distance of 7,200 ft.  The 
channel would also be realigned to the north between Stations 76+40 to 86+60 (an 
approximate 950-foot length extending east and west of the ‘Imi Kālā Street Bridge) to 
avoid affecting structures that have been constructed on the right bank.  All design flows 
up to the standard project flood would be contained within the channel, thereby 
eliminating the need for the existing floodplain on the left bank and making the land 
available for development.  Negative environmental impacts include potential objections 
by public and resource agencies with regard to the conversion of a natural stream bottom 
to a concrete-lined invert (70% conversion).  Total project cost is estimated at $38.8 
million.  This alternative would achieve project objectives and is considered to be 
feasible from an engineering and economic perspective.  Therefore, this alternative was 
further analyzed. 



Section 404(b)1 Analysis  
‘Īao Stream Flood Control Project  

July 2008 
 

G-5 

1.3.2 Alternative III:  Roller Compacted Concrete and Boulder Invert Channel Following 

Existing Alignment.   

This alternative was designed for SPF protection with a peak design discharge of 27,500 
cfs downstream at Station 22+00 (0.5 miles upstream from the stream mouth) and 26,000 
cfs upstream at Station 92+02.  Typical stream stabilization improvements would consist 
of boulders in the main channel low flow section with RCC stream bank protection, in 
order to replicate a more natural stream invert.  Design elements would be included into 
existing and planned channel segments to facilitate the movement of native fish and other 
aquatic organisms.  Total project length extends from Station 22+00 to the debris basin 
(2.5 miles upstream from the shore).  Modifications are described in more detail below: 

A new ground water recharge basin and diversion levee were considered for inclusion by 
partially blocking the low flow outlets at the existing debris basin located approximately 
1,100 ft upstream of Market Street at Station 127+00 and adding a levee on the left bank 
upstream of the existing debris basin.  Water would pond in the debris basin and help 
facilitate percolation into the ‘Īao aquifer during rainy season.  This mitigation was 
dropped from consideration following the recommendation of USFWS and DLNR-DAR 
personnel citing the presence of the recharge basin would have negative impacts on 
aquatic organisms.   

Modify the drop structure between Stations 96+74.21 and 97+23.21.  A new stepped drop 
structure would eliminate the dangerous 22-foot vertical drop and improve passage of in-
stream fish (‘o‘opu) and other aquatic organisms. 

Modify existing low flow concrete channels with small blocks to break up high velocity 
flows and facilitate fish passage. 

Add hydraulic improvements to the concrete channel between Stations 92+02 and 95+41.  
These improvements include baffle blocks and a weir within the existing concrete 
channel to more evenly distribute flow. 

Incorporate RCC side slopes and a 20-foot wide grouted boulder invert channel that 
would mainly follow the alignment of the existing stream between Stations 22+00 and 
92+02 (approximately 7,200 ft long).  The median base width range would vary between 
40 to 60 ft. 

Include stream realignment and widening between Stations 76+02 and 85+30.  The 
channel would be realigned to the north on the left bank to avoid existing structures to the 
right bank and be widened to reduce water surface profile at the ‘Imi Kālā Street Bridge.  
As a result of the channel widening, the 10-year flood (i.e., the low flow condition of 
7,200 cfs) will be contained within the channel but floods greater than 7,200 cfs and up to 
the SPF of 27,500 cfs will spread out on the existing left bank flood plain area.   

Construct a low flow boulder channel within the RCC portion.  The 20-foot wide low 
flow channel would use boulders embedded in concrete to replicate a more natural 
streambed substrate.  Retrofit design elements have also been included to facilitate the 
movement of native organisms through the modified channel area.  These elements 
include a step structure at the 22-foot vertical drop (Station 97+23), widening existing 
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low-flow channel areas, installing low-flow channel segments in existing flat-bottomed 
cement channel segments and in the center of the existing debris basin, blocks along the 
sloped portions of the existing channel to provide a resting place for climbing organisms, 
and an alignment along the vegetated portions of the left bank to provide shade and 
reduce water temperatures.  These mitigation measures have been proposed as 
compensation for unavoidable impacts, and have been agreed to in a revised mitigation 
recommendation letter by the USFWS. 

Incorporate right bank levee raises.  The existing right bank levee would be raised at 
Stations 45+37 to 48+85 by 4.5 ft using a concrete rubble masonry (CRM) wall on top of 
the existing earth levee and up to 0.7 ft at Stations 25+62 to 26+46.  The 0.7-foot raise 
can be accomplished using earth levee fill material.  Adjacent land uses that may have an 
impact to their viewscape by the levee raises include warehouses in the vicinity of the 0.7 
foot levee raise and residential townhomes in the vicinity of the 4.5 foot levee raise.  The 
impact to the viewscape of the warehouses would be minimal, but the impact to the 
townhomes would be noticeable.  The modified levee would look similar to the levee 
built for the Kawainui marsh restoration on Oahu. 

Channel lining, retaining walls, and raising the levee walls would be necessary due to the 
excessive flow velocities and higher flood levels.  This alternative would achieve project 
objectives and is considered to be feasible from an engineering and cost perspective.  
Total project cost is estimated at $30.0 million.  Alternative III is considered the 
"environmental alternative" because it would minimize or otherwise mitigate for negative 
environmental impacts to the project area.  Therefore, Alternative III is the recommended 
alternative (reformulated plan) as it would best reduce the flooding problems and 
minimize or mitigate for environmental impacts.  

1.3.3 Alternative V:  Removal of Flood Control Improvements.   

This would include removal of all existing man-made improvements to the existing 
channel and returning the stream to its original natural state.  The community of Wailuku 
would be placed back into the flood plain, with no flood protection levees.  A state-of-
the-art flooding warning system would replace man-made flood control devices.  The 
estimated project cost for this alternative is $34.5 million.  This estimate does not include 
the costs of relocating residents in flood-prone areas, which would be required for this 
alternative and would be expected to be quite substantial given the costs of real estate in 
Maui.  Although this alternative does not meet project objectives from an engineering 
perspective, there is an expressed public support for this alternative due to its 
environmental benefits, and the alternative was carried forward for further evaluation.  
Despite its public support, this alternative was not selected due to potential for loss of life 
and protection to urbanized areas. 
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2.0 FACTUAL DETERMINATION 

2.1 Physical Substrate Determinations 

2.1.1 Sediment type 

Soils in the area of Wailuku retain a high organic matter, and are composed of clay, silt, 
and sand, mixed with varying degrees of gravel, cobble, and boulders.  Major soil types 
in the vicinity of the stream include ‘Īao silty clay, 0 to 3 percent slopes (IaA), Puuone 
sand, 7 to 30 percent slopes (PZUE), Pulehu cobbly clay loam, 0 to 3 percent slopes 
(PtA), ‘Īao cobbly silty clay, 3 to 7 percent slopes (IbB), Jaucas sand, saline, 0 to 12 
percent slopes (JcC), and stony alluvial land (rSM).  In its current state, the ‘Īao Stream 
bed is experiencing extreme erosion of the right bank in the vicinity of station 82+12.  
The channel has dropped up to nine feet in some locations, and is being actively graded 
on a regular basis by the County of Maui to prevent accelerated erosion.  This erosion is 
likely contributing to sedimentation of the near shore marine environment at the mouth of 
the ‘Īao Stream.  While some degree of erosion and sedimentation is natural for any 
stream system, the erosion experienced during flood events is excessive.  Of the proposed 
alternatives, I and III would eliminate this excessive erosion and resulting sedimentation, 
but Alternative V would potentially exacerbate it.  For Alternative III, anticipated 
changes to deposition of terrigenous sediments at downstream locations would be minor.     

2.1.2 Physical Affects on Benthos 

In its current state, the ‘Īao Stream is experiencing extreme streambank erosion that leads 
to sedimentation.  Alternatives I and III would effectively eliminate the erosion and 
associated sedimentation, while Alternative V would exacerbate the current situation.  All 
three alternatives would have short-term sedimentation impacts during construction, 
although these can be mitigated through the incorporation of best management practices 
(BMPs) by the construction contractor. 

Alternatives I and III include the concrete lining of an additional 7,200 feet of channel, 
which would replace the current natural benthic substrate in this area.  Alternative I 
would involve smooth concrete, while Alternative III would replace the natural stream 
bed with RCC walls and a low-flow boulder invert channel that is envisioned to be of 
sufficient rugosity to create microhabitat conditions that are more suitable than flat 
unshaded concrete for upstream migrating organisms.  Alternative V does not involve 
any channel hardening, but would instead remove concrete improvements at the upper 
and lower reaches of the project.   

2.1.3 Actions to be Taken to Minimize Impacts 

The general contractor is required to use silt containment devices and other best 
management practices (BMPs) to control turbidity to the maximum extent practicable.  
The USACE will monitor the marine water quality at the mouth of the stream before, 
during, and after construction to assure water quality standards are not exceeded.   
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2.2 WATER CIRCULATION, FLUCTUATIONS, AND SALINITY 

DETERMINATIONS 

2.2.1 Water Chemistry 

A temporary increase in turbidity would be expected during construction activities for all 
alternatives.  This would depend, however, on whether water flow was occurring in the 
stream channel at the time of construction.  No significant changes to salinity or other 
water quality parameters are anticipated in the stream, however during large freshwater 
discharge episodes into Kahului Bay, minor changes in salinity and other water quality 
parameters may be temporarily experienced in the nearshore environment.  No significant 
alteration of color, odor, or taste is anticipated.   

Alternatives I and III both involve paving 7,200 feet of natural stream bottom with 
concrete, but Alternative III incorporates a more natural substrate construction that would 
allow colonization by aquatic benthic communities and plants.  While both alternatives 
provide the potential for changes in water chemistry due to the alteration of the natural 
stream bed, Alternative III provides the highest level of engineering controls to mitigate 
these changes.  Alternative III comes with the recommendation to maintain adequate 
vegetation to maintain lower water temperatures.  This vegetation would also assist in 
removing nutrients from stream water, and trapping water-borne particulates in place. 

Alternative V involves removing all man-made, concrete-paved sections of the project 
area.  While this would most likely enhance the removal of nutrients and pollutants in the 
stream system, the problematic streambank erosion along the entire length of the project 
area would continue and result in a heavy load of sedimentation.  Additionally, this 
alternative does not provide adequate flood protection and is thus not a practicable 
alternative. 

2.2.2 Current Patterns and Circulation 

The length of ‘Īao Stream comprising the project area is devoid of water flow 
approximately 80 to 90 percent of the time (USFWS, 2006).  Occasional high rainfall 
events provide sufficient water volume to overflow upstream water diversion structures, 
and water flow through the project area is temporarily restored.  Previous investigations 
of the nearshore coastal environment, however, reported moderately strong winds and 
breaking waves in nearshore waters resulting in high turbidity close to the mouth of the 
stream.  Constant wave action and strong winds would most likely provide sufficient 
flushing of the nearshore coastal environment, and any stream discharge would most 
likely have a negligible effect. 

Of the alternatives considered, Alternative I would result in a straightened, concrete lined 
smooth channel that would result in the fastest and most direct conveyance of 
streamwater to the ocean during heavy rainfall events.  Alternative III would also result 
in a concrete-lined channel, but with a boulder invert low-flow channel that will help 
facilitate stream flows during times of scarcer water availability.  Alternative V, with a 
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completely restored natural stream bed, would lead to slower water movement and 
natural percolation of some of the water through the subsurface. 

2.2.3 Actions to be Taken to Minimize the Impacts 

The general contractor is required to use silt containment devices and other best 
management practices (BMPs) to control turbidity to the maximum extent practicable.  
The USACE will monitor the marine water quality at the mouth of the stream before, 
during, and after construction to assure water quality standards are not exceeded. 

Changes to current patterns and water circulation in Kahului Bay would most likely be 
negligible.  No actions are required to minimize impacts. 

2.3 Suspended Particulate / Turbidity Determinations 

The ‘Īao Stream currently experiences streambank erosion during high rainfall events.  
This erosion would likely result in a high degree of suspended particulate in the stream.  
Alternative I, with a smooth bottom, concrete-lined stream bed would eliminate most of 
the streambank erosion, but would result in the highest level of suspended particulates 
due to a faster rate of water flow and lack of vegetation or other rugged features that 
would trap sediment and particulates.  Alternative III would eliminate most of the 
streambank erosion, and would also provide a vegetative buffer on the flood plain and 
habitat for natural aquatic plant life on the channel bottom, which would help trap and 
anchor particulates in place.  Alternative V would not provide substantial reduction of 
sedimentation and streambank erosion.  The natural buffering capacity of the restored 
natural streambed would not be sufficient to mitigate the volume of sedimentation 
anticipated with continued streambank erosion during high rainfall events. 

2.3.1 Expected Changes at Discharge Site 

Previous investigations of the nearshore coastal environment reported high levels of 
turbidity related to constant wave action and moderate winds.  These conditions were 
reported consistently across multiple sampling events, both in the presence and in the 
absence of stream flow.  The controlling factor for turbidity appeared to be wave action, 
with lower turbidity observed on calmer days.  Turbidity and total suspended solids were 
higher at the nearshore stations (80 feet from the mouth of ‘Īao Stream) as compared to 
the seaward sites (240 feet from the mouth of ‘Īao Stream).   The wind speed and 
constant wave action likely provide sufficient energy to re-suspend existing benthic 
sediments in the nearshore coastal environment.  This high energy system would also 
likely provide sufficient water movement to regularly flush the area.  Of the alternatives 
considered, Alternatives I and III would most likely result in a net reduction in suspended 
sediment entering the nearshore system, although during construction there would likely 
be an increase in sedimentation.  The existing highly turbid nearshore system is not 
anticipated to be significantly affected. 
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2.3.2 Effects on Chemical and Physical Properties of the Water Column 

The proposed project is not anticipated to have a significant effect on light penetration, 
dissolved oxygen, toxic metals and organics, or pathogens. 

2.3.3 Effects on Biota 

The length of ‘Īao Stream comprising the project area is devoid of water flow 
approximately 80 to 90 percent of the time (USFWS, 2006).  Occasional high rainfall 
events provide sufficient water volume to overflow upstream water diversion structures, 
and water flow through the project area is temporarily restored.  Migrating larval recruits 
that attempt to travel upstream to areas of perennially flowing water are reported as 
largely unsuccessful under the current conditions.  Other mature fish that attempt to travel 
downstream to spawn in the ocean are also only partially successful due to sporadic water 
flow.  The floodplan on the west bank supports vegetation, and within-stream vegetation 
provides some amount of shading that regulates water temperature to a range suitable for 
upstream migrating organisms. 

Of the alternatives considered, Alternatives III provides an invert channel of sufficient 
rugosity to both facilitate water flow during times of scarce water availability and create 
microhabitat conditions with vegetative growth that are more suitable for organisms.  The 
floodplain would also be left in place under this alternative.  Alternative I eliminates the 
flood plan, and does not provide a suitable environment for migrating organisms.  
Alternative V would restore that natural stream bottom, but would not address the 
streambank erosion and is not considered a practicable alternative. 

2.3.4 Actions to be Taken to Minimize the Impacts 

The general contractor is required to use silt containment devices and other best 
management practices (BMPs) to control turbidity to the maximum extent practicable.  
The USACE will monitor the marine water quality at the mouth of the stream before, 
during, and after construction to assure water quality standards are not exceeded.   

2.4 Aquatic Ecosystem and Organism Determinations 

The project area includes a series of riffle and pool formations on boulder and cobble 
substrate.  Under 404(b)1 guidelines and regulations, a high relative value is placed on 
these complexes, identified as special aquatic sites.  Eliminating riffle and pool 
complexes is generally recognized as leading to impacts such as reducing aeration and 
filtration capabilities, reducing stream habitat diversity, reducing fish and wildlife 
populations through sedimentation and the creation of unsuitable habitat, scouring or 
sedimentation of riffles and pools, and reduction of water-holding capacity of streams 
resulting in rapid runoff from a watershed.  Alternative V would not disturb the riffle and 
pool complexes; however this alternative does not provide for stream bank stabilization 
and does not meet project objectives.  Alternatives I and III both involve converting the 
natural substrate to a concrete lined channel, with Alternative III providing the best 
strategy to reduce the negative impacts listed above.   
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Alternative III retains the flood plain on the west bank to provide a buffer during high 
flow events and natural filtration.  Alternative III also reduces the impacts to the natural 
stream bottom and riparian vegetation anticipated under Alternative I by incorporating 
several mitigation measures agreed to by the USFWS.  During periods of moderate to 
low stream discharge, water would be entrained in a low-flow channel that is envisioned 
to be of sufficient rugosity to create microhabitat conditions that are more suitable than 
flat unshaded concrete for upstream migrating organisms.  Where possible, the low-flow 
channel would be aligned close to the stream bank so that existing vegetation could 
provide shade to the channel.  In addition, non-woody vegetation could grow among the 
grouted boulders that form the low-flow channel.  This streambank and channel 
vegetation, if appropriately managed, would function to provide critical shade and 
maintain lower water temperatures.   

In their draft FWCA report, USFWS expressed concerns that converting 7,200 ft of 
natural alluvial stream bed to a RCC and boulder invert channel would have a negative 
impact on the ‘Īao Stream and cumulatively to the hydrologic landscape of north-shore 
Maui.  USFWS also noted that although they would recommend Alternative V or IV as 
the preferred alternative, they do not meet the project requirements and thus would likely 
be removed from consideration.  In that case, USFWS recommended selection of 
Alternative III as the preferred alternative, emphasizing that “the goal of the mitigation 
flow would be to re-establish continuous flow of ‘Īao Stream to the sea no less than 80% 
of the time and to enhance flow duration to maximize survival of migratory aquatic 
organisms.”  In a follow-up discussion between USFWS, USACE, and the COM, stream 
flow restoration was discussed and was recognized as being outside the authority or 
purpose of the USACE.  Retrofit design elements have also been included to facilitate the 
movement of native organisms through the modified channel area.  A site visit was 
conducted on 3/31/2008 to identify these areas and measures.  These elements include a 
step structure at the 22-foot vertical drop (Station 97+23), widening existing low-flow 
channel areas, installing low-flow channel segments in existing flat-bottomed cement 
channel segments and in the center of the existing debris basin, blocks along the sloped 
portions of the existing channel to provide a resting place for climbing organisms, and an 
alignment along the vegetated portions of the left bank to provide shade and reduce water 
temperatures.  These mitigation measures have been proposed as compensation for 
unavoidable impacts, and have been agreed to in a revised mitigation recommendation 
letter by the USFWS.   

Alternative III is designed to facilitate upstream and downstream migration of aquatic 
organisms, given sufficient water flow.  Stream flow restoration is a topic that is currently 
under discussion by the CWRM, state and federal resource agencies, community groups, 
and private entities that hold licenses for diversion and out-of-stream consumptive use of 
‘Īao Stream Water.  This decision is outside the function and authority of the USACE, 
however.  If and when stream flow is partially restored, the low-flow design elements of 
Alternative III will function to enhance passage of stream fauna.     

Coral reefs are reported to occur in the coastal environment adjacent to the mouth of the 
‘Īao Stream, although not in the immediate vicinity.  A series of regular water quality 
monitoring events consistently found the waters in the immediate vicinity of the ‘Īao 
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Stream to be extremely turbid with limited visibility.  The substrate reported at the 
monitoring stations (from 80 to 240 feet adjacent to the stream mouth) consisted of a 
shallow, boulder-covered bottom with a gradual slope.  The highly turbid water 
conditions currently present in this area are not conducive to coral reef growth, as corals 
require relatively clear, nutrient-poor waters to thrive.  Some increase in turbidity would 
be inevitable during construction activities, although BMPs would be implemented to 
mitigate sedimentation to the extent practicable.  Following construction, Alternative III 
would likely provide a net reduction in sedimentation immediately following high water 
flow events due to its elimination of excessive stream bank erosion. 

2.5 Proposed Discharge Site Determinations 

Release of sediment into waters of the United States would most likely occur during 
periods of construction.  The general contractor will be required to use silt containment 
devices and other BMPs to control turbidity to the maximum extent practicable.  The 
USACE will monitor the marine water quality at the mouth of the stream before, during, 
and after construction to assure water quality standards are not exceeded. 

2.6 Determination of Cumulative Effects on the Aquatic Ecosystem 

Cumulative impacts resulting from the incremental consequences of the proposed project 
when added to other past and reasonably foreseeable future actions were considered in 
the EA.  The County of Maui is planning an upgrade to the existing ‘Imi Kālā Street 
Bridge.  This project has necessitated the inclusion of several revisions to the original 
proposed ‘Īao Stream Flood Control Project.  Notable revisions include the stream bank 
excavation and channel widening in the area directly upstream from the bridge.  Although 
the bridge upgrade project has changed the scope of the proposed Flood Control Project, 
this is not considered a cumulative impact to the natural or social environment, other than 
the benefit to the community of having an improved bridge.   

The County is also planning to extend ‘Imi Kālā Street to connect to Kahekili Highway, 
as part of the development of the Hale Mua affordable housing subdivision.  This may 
cause changes to traffic in the vicinity of the proposed project, but not as a result of any 
of the project design elements.   

No other projects are planned for the channel or in the vicinity of the channel that would 
compound or increase the impact of the proposed project.  Areas surrounding the channel 
are being developed into residential and commercial communities; however these 
developments are not anticipated to have a significant cumulative impact on the proposed 
project. 

2.7 Determination of Secondary Effects on the Aquatic Ecosystem 

Secondary impacts are those that are caused by an action and are later in time or farther 
removed in distance but are still reasonably foreseeable.  These impacts are induced 
directly or indirectly by the proposed project.  Secondary effects to the aquatic ecosystem 
considered in this analysis include potential impacts to the downstream coral reef 
community.  No significant adverse effects to downstream coral reefs were identified. 
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Appendix I: 

Trip Report, 3-4-2008 Site Walk 



 

 



CEPOH-PP-C        31 March 2008 
 
MEMORANDUM FOR RECORD 
 
SUBJECT:  IAO STREAM SITE VISIT, 4 MARCH 2008. 
 
 
1.  A site visit was held at Iao Stream on 4 March 2008 with representatives from US 
Fish and Wildlife Service, DLNR Division of Aquatic Resources, County of Maui, and 
the US Army Corps of Engineers.  The following people attended: 
 
Mike Dean  County of Maui    270-7745 
Sonia Garcia  Environet, Inc (For COE)   833-2225 
Jeffrey Herod  US Fish and Wildlife Service   792-0462 
Wendy Kobashigawa County of Maui    270-7745 
Skippy Hau  DLNR Div of Aquatic Resources  243-5834 
Jim Pennaz                   Corps of Engineers    438-8599 
Nani Shimabuku Corps of Engineers    438-2940 
Gordon Smith  US Fish and Wildlife Service 
 
2.  The purpose of the site visit was to discuss potential project modifications which 
might facilitate migration of aquatic stream fauna in Iao Stream.  The group observed Iao 
Stream from the ocean to just above the debris basin (Sta 0+00 to 120+00).  A summary 
of these discussions is as follows: 
 
 a.  Mouth of Iao Stream (Approximate Sta 0+00).  At the bottom of the project, a 
large debris field of boulders has filled in the area between the channel invert and ocean.  
The original channel design had a drop of approximately three feet between the channel 
invert and estuary area.  Boulders from channel erosion have now filled this area and 
created a more natural transition from the channel to the estuary area.  No changes are 
proposed in this area. 



 
 
 b.  Low Flow Channel Under Waiehu Beach Road Bridge (Approximate Sta 
20+00).  The low flow channel from the stream mouth to the Waiehu Beach Road bridge 
is a boulder concrete channel and is considered acceptable.  However, the low flow 
channel under the bridge has been repaired and modified from its original shape by 
placement of concrete in the invert.  Skippy Hau indicated that this channel is an 
important resting place for aquatic animals because of the shade provided by Waiehu 
Beach Road Bridge.  He recommended that this portion of the low flow channel be 
modified to a five feet wide boulder concrete type channel with more roughness.   

 
 



 
 
 c.  Proposed Low Flow Channel in Roller Compacted Concrete (RCC) Channel 
(Sta 22+00 to 94+00).  The recommended design is a 20 ft wide boulder concrete low 
flow channel with a level invert.  Gordon Smith recommended that this channel be 
modified to a width of 14 to 16 feet and be sloped towards one side.  The channel depth 
should be at least 18 to 20 inches deep at its deepest point.  The low flow channel should 
be placed along the left bank area unless more shade exists on the right bank.  Purpose of 
the recommendation is to provide shaded areas. 
 
 d.  Drop Structure (Sta 97+23).  The existing 20 feet drop structure will be 
modified with a stair step type structure to improve overall channel safety.  
Recommendations from Gordon Smith and Skippy Hau are to continue the low flow 
channel from upstream along the right bank of the stair step structure.  At the bottom of 
the structure, a new low flow channel will be formed along the toe of the new stair step 
structure connecting the right bank low flow channel to the existing left bank low flow 
channel.   



 
 
 e.  Concrete Channel Upstream of Market Street Bridge (various locations).  
Recommendations here are to install small blocks in smooth portions of the low flow 
channel.  The blocks should be doweled into the existing surface.  Purpose of the small 
blocks would be to reduce flow velocities and provide resting areas for migrating 
animals.   
 
 f.  Debris Basin Ground Water Recharge.  The proposed plan will install a small 
dam at the debris dam outlets. The low dam will back water into the debris basin and 
allow more groundwater recharge.  This proposed plan is based on community input at an 
earlier public meeting.  Both Skippy Hau and Gordon Smith recommended against this 
plan because the backwater will create habitat for undesirable species, as well as, remove 
important low stream flows from the low flow channel.  In addition, the small dam will 
make it more difficult for aquatic migration during low flows.    



 
 
3.  Items discussed during site visit will be discussed further in-house. 
 
 
 Nani Shimabuku 

Project Manager 
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 United States Department of the Interior 
 

FISH AND WILDLIFE SERVICE 
 

 Pacific Islands Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122, Box 50088 

Honolulu, Hawaii  96850 
 

 

In Reply Refer To: 
12200-2008-FA-0127 
 
 
Lt. Colonel Charles H. Klinge 
District Engineer, Honolulu 
U.S. Army Corps of Engineers 
Building 230 
Ft. Shafter, HI  96858-5440 
 
 
Subject: Revised Fish and Wildlife Coordination Act Mitigation Recommendations for the 

Iao Stream Flood Control Project, Wailuku, Maui, Hawaii 
 
Dear Lieutenant Colonel Klinge: 
 
The Fish and Wildlife Coordination Act of 1934 [16 U.S.C. 661 et seq.; 48 Stat. 401], as amended 
(FWCA), was established to provide a framework for the consideration of fish and wildlife 
conservation measures to be incorporated into Federal and federally permitted or licensed water 
resources development projects.  In January 2006, the U.S. Fish and Wildlife Service (Service) 
provided a Draft FWCA section 2(b) investigation report describing the significant fish and 
wildlife resources found within the proposed project area and recommendations for mitigation of 
unavoidable resource impacts anticipated to result from the proposed Iao Stream Flood Control 
Project.  In coordination with U.S. Army Corps of Engineers (Corps) staff, we are providing the 
following revised mitigation recommendations for the proposed project.  These recommendations 
were prepared under the authority of and in accordance with provisions of the FWCA and the 
Federal Clean Water Act of 1977 [33 U.S.C. 1251 et seq.; 62 stat. 1155], as amended (CWA).  
These comments are also consistent with the National Environmental Policy Act of 1969 [42 
U.S.C. 4321 et seq.; 83 Stat. 852], as amended (NEPA), and other authorities mandating concern 
for environmental values.   
 
The purpose of the proposed project is to increase the engineered flood protection capacity of the 
existing Iao Stream Flood Control and Related Improvements Project, which was constructed in 
1979-1981.  The existing project consists of a debris basin, an upper segment that is cement-lined 
and straightened (1,100 feet [ft] in length); a middle segment that is straightened, not lined with 
cement and bound by a levy on one side (7,200 ft in length); and a lower segment that is 
straightened, lined with cement and concrete-rubble masonry (CRM), and is 1,400 ft in length. 
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Five alternatives are under consideration:  Alternatives 1 and 2 call for straightening and installing 
a poured-cement lining over the un-lined middle segment of stream (7,200 ft).  Alternative 3 also 
calls for a cement lining of the same middle segment of the stream.  Under this alternative, the 
planned construction method would be via roller-compacted concrete (RCC), and a low-flow 
channel would be constructed using irregular boulder- and cobble-sized rock to form micro-habitat 
and refugia for fish and invertebrates and to facilitate upstream fish passage through the newly 
lined channel.  The design specifications for Alternative 3 minimize, but do not completely 
eliminate, the anticipated environmental impacts of the proposed project.  Alternative 4 calls for 
repair and reconstruction of damaged levee toes and would increase levee heights in key flood-
prone areas.  However, this alternative does not achieve the desired level of flood protection.  
Alternative 5 consists of complete removal of existing flood control infrastructure and includes 
installation of a flood warning system.  This alternative was put forward in response to public 
support for restoration of natural ecosystem function in the Iao Stream watershed.  However, in 
our review of flow characteristics and fluvial geomorphology of lower Iao Stream, this alternative 
is not viable without the addition of a property acquisition component to allow for a dedicated 
stream corridor to accommodate flooding and allow for natural meandering of the stream channel. 
 
Because the proposed project is considered a modification of an existing project, the Corps plans 
to prepare an Environmental Assessment under NEPA.  The extent of anticipated environmental 
impacts due to this modification, as envisioned for Alternatives 1, 2 or 3, will result in the 
cumulative loss of 9,700 linear ft of natural stream bottom habitat.  This is far more than the 
habitat impacts attributed to the original flood control project, which resulted in loss of 2,500 ft of 
natural stream.  From an environmental review standpoint, this presents an unusual situation in 
which the proposed modification will result in the elimination of almost four times more linear 
stream habitat than the original project.  As stated in prior correspondence, if Alternatives 1, 2, or 
3 are pursued to completion, the Iao Stream Flood Control Project will confine the lower reach of 
Iao Stream into the longest cement-lined stream channel on Maui, and create one of the longest 
cement channels in the State.  
 
 
Regulatory Considerations 
 
The Corps Regulatory Branch issues a CWA section 404 permit for any project that results in 
discharge of material into a waterbody that falls under their jurisdiction, and the project’s 
environmental planning record must demonstrate that the Least Environmentally Damaging 
Practicable Alternative is chosen through a planning process that, among other considerations, 
avoids resource impacts wherever possible, minimizes unavoidable impacts, and compensates for 
all unavoidable resource losses.  Recent guidance specifies that mitigation features designed to 
compensate for unavoidable impacts to jurisdictional waters are to be based on replacement of lost 
environmental functions, as considered in a watershed-wide context (Corps Regulatory Guidance 
Letter [RGL] 02-02).  Mitigation planning that conforms to the CWA requirement for functional 
replacement is described in a variety of Corps and U.S. Environmental Protection Agency (EPA) 
administrative rules. 
 
Although the Corps’ Civil Works Branch is exempted from the requirements of CWA section 404 
permits, the environmental protection requirements of section 404 still apply, and these 
requirements must be addressed in the project's NEPA disclosure documentation.  The basis for 
this analysis is set forth in the CWA 404(b)(1) guidelines and the substantive elements of a 
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404(b)1 analysis must be included in a project’s NEPA document.  When avoidance and 
minimization of impacts to waters of the U.S. are not adequate to offset anticipated project-related 
natural resource impacts, compensatory mitigation is required as outlined in a 1990 Corps-EPA 
Memorandum of Understanding that describes the 404(b)(1) analysis requirements.  A related 
requirement is the need for a 401(c) Water Quality Certification issued by the state water quality 
agency to assure that the project will not violate state-administered water quality standards. 
 
In our opinion, and as described in our FWCA 2(b) report, the impacts anticipated to result from 
the Corps’ preferred alternative (Alternative 3) cannot be avoided through minimization alone, 
unavoidable impacts must be addressed through compensatory actions.  This alternative, which 
calls for roller-compacted concrete and grouted rip-rap throughout the project area, will result in 
an unavoidable and permanent loss of 7,200 feet of pool/riffle stream habitat. 
 
Substantial guidance is available to develop compensatory mitigation adequate to offset this 
anticipated loss of aquatic resources in the mitigation plan requirements set forth in the Honolulu 
District Regulatory Branch Compensatory Mitigation and Monitoring Guidelines.  This guidance 
was developed to conform to RGL 02–02.  These planning requirements are further clarified by 
newly-adopted comprehensive Corps–EPA Regulations (“Compensatory Mitigation for Losses of 
Aquatic Resources” Federal Register 73:70 [Thursday, April 10, 2008] pg. 19593), which became 
effective earlier this month.  Our mitigation recommendations for the Iao Stream Flood Control 
Project have been revised consistent with these regulatory considerations and are described below. 
 
Mitigation Recommendations 
 
The Iao Stream Flood Control Project has been reviewed by the Service at various stages since its 
inception in 1968.  Because of its very high likelihood of success, the most frequently 
recommended method of compensatory mitigation was stream flow restoration.  The suggestion to 
restore depleted flows date back to the early 1970s when the project was first reviewed.  In 2006, 
our FWCA 2(b) report suggested pursuing the following mitigation scenario for the Corps’ 
preferred alternative (Alternative 3):   
 

“1) creation and implementation of a flow restoration agreement between a number of 
partners including the Corps, DLNR–CWRM [Hawaii Department of Land and Natural 
Resources – Commission on Water Resource Management], the County of Maui, and 
private entities that hold licenses for diversion and out-of-stream consumptive use of Iao 
Stream water; 
 
2) engineering and reconstruction of at least four existing diversion structures to allow 
managed minimum stream flows to remain in the stream and allow for passage of aquatic 
organisms; and  
 
3) management in perpetuity of the flow restoration conditions to enhance support of 
aquatic organisms, including instream water volumes and in-channel riparian vegetation by 
the County as an integral element of the flood control project.” 

 
The goal of the recommended flow restoration was to provide for continuous stream flow to the 
sea 80 percent of the time. 
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Surface waters within the State of Hawaii are considered a public trust resource and the use of 
surface waters falls under State jurisdiction.  Central Maui streams were recently designated as the 
State’s first Surface Water Resource Management Area by the State of Hawaii Commission on 
Water Resource Management (COWRM) and this process is expected to lead to a re-allocation of 
offstream use of water resources.  The deliberations to re-allocate water among competing uses, 
which include offstream agricultural use, native Hawaiian water claims, and environmental 
restoration, are proceeding under a quasi-judicial contested-case hearing format.  This process will 
likely continue for several years before resolution of all water use claims are realized.  In light of 
the uncertainty regarding water allocation in central Maui, and in coordination with Corps 
engineering and planning staff, alternative avenues to adequately develop a mitigation plan for the 
Iao Stream Flood Control Project were pursued. 
 
Functional evaluation 
 
For the purpose of evaluation of the freshwater aquatic habitats in Iao Stream, eight species of 
migratory native Hawaiian stream organisms known to occur in the stream were used as 
evaluation species.  These organisms serve as biological indicators of stream function because 
they require cold, clean, high-quality flowing water and clean sandy or rocky substrate.  This 
group of animals includes five species of fish and three species of invertebrates.  All of these 
species require passage through the stream channel at two time-periods during the course of their 
life history, which takes place as follows:  eggs are laid in the stream on clean rocky substrate, 
just-hatched larvae are carried by the stream to the sea, larvae develop and recruit to stream 
mouths and undergo metamorphosis, post-larvae undertake an upstream migration to inland 
reaches of streams.  Because the pelvic fins of the fishes are modified to form a suction cup and 
the invertebrates can climb by clinging to substrate, several of these species are capable of 
ascending vertical or even overhanging waterfalls and can be found at high elevations in the 
watersheds as adults. 
 
Under current conditions, a limited number of upstream migrating fish and invertebrates 
successfully ascend through the Iao Stream channel to reach middle and upper reaches where 
stream water quality, water quantity, and habitat conditions are sufficient to support native aquatic 
life.  Recent observations by Service biologists indicated low numbers of Awaos guamensis, 
Sicyopterus stimpsoni and Lentipes concolor above the proposed project reach.  Because the 
stream is severely de-watered, only exhibits continuous flow to the sea about 30% of the time, has 
2,500 ft of cement channel, and has 7,200 ft of straightened channel, it is remarkable that any 
upstream migrants can ascend the stream to reach suitable habitat at all.  
 
As an alternative to flow restoration, we recommend that structural features that enhance the 
upstream passage of migratory organisms be incorporated into the project as compensatory 
mitigation to offset unavoidable project impacts.  Alternative 3 includes a low-flow channel and 
near-bank vegetation management to provide shade.  In consultation with the Corps and County of 
Maui planning staff, the following additional mitigation actions are recommended: 
 

1.  Install a boulder- and cobble-lined, low-flow channel in the existing flat-bottomed 
cement channel extending from the upper end of the existing CRM channel under the 
Waiehu Beach Road bridge, upstream to the bottom of the proposed RCC low-flow 
channel (approximately 300 ft in length); 
 



Lt. Colonel Charles H. Klinge  5 
 

 

2.  Design the new boulder- and cobble-lined, low-flow channel to meander within the 
proposed RCC channel to maximize exposure to shade created by steep banks.  The low-
flow channel will typically be adjacent to steeper, more heavily vegetated banks and will 
maximize the time period of either morning or evening shade; 
 
3.  Install a boulder- and cobble-lined, low-flow channel extending from the upper end of 
the RCC channel to the bottom of the drop-structure steps (approximately 350 ft in length); 
 
4.  Modify the 25-ft drop structure to form a stepped fish passage structure to facilitate 
upstream fish and invertebrate migration; 
 
5.  Modify the steepest areas of existing concrete channels with small irregularly-placed 
blocks to break up high-velocity flows and facilitate fish passage at five steep channel 
areas above the North Market Street Bridge;  
 
6.  Install and maintain a low-flow, boulder- and cobble-lined channel in natural substrate 
through the center of the debris basin (approximately 1200 ft): and 
 
7.  Commitment by the Corps and local sponsor to inform water resource regulatory 
agencies and water users that enhanced fish passage is an integral part of the project design 
and that flow restoration should be incorporated into management of the Iao watershed. 

 
The construction and maintenance of these structural features will greatly improve the probability 
of successful upstream migration of native stream macrofauna in lower Iao Stream channel under 
both current and probable future flow regimes.  We recommend that the above recommendations 
be incorporated into a Mitigation Plan developed to conform to Corps guidance.  The plan should 
describe the construction details of the proposed structural features (low-flow channel widths and 
depths, construction boulder and cobble sizes, vegetation management regimes to be adopted by 
the local sponsor, and an aquatic resource monitoring plan that emphasizes before-and-after 
project documentation of upstream migration of fish and invertebrates).  We are available to 
provide additional technical support for mitigation planning for the project. 
 
We appreciate the opportunity to provide mitigation planning recommendations for the proposed 
project.  If you have questions regarding these recommendations, please contact Fish and Wildlife 
Biologist Gordon Smith 808/792-9400. 
 
       Sincerely, 
 
 
 
       Patrick Leonard 
       Field Supervisor 
 
cc:   Dan Polhemus, HDAR 
 Skippy Hau, HDAR–Maui 

Alec Wong, CWB 
Wendy Wiltse, EPA 
Gerry Davis, NMFS 
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1.   Background.  The purpose of this economic analysis is to update the benefits and 
costs attributable to modifications to the Iao Stream Flood Control Project in the town of 
Wailuku on the island of Maui.  Storms occurring in 1989 caused extensive damage to 
the project’s levee system.  In order to prevent potential failure of the flood control 
project during a storm event, modifications are imperative.  Project failure will cause the 
resulting flood waters to inundate essentially the same area as if there was no project.  
The constructed project has instilled a sense of security in the Wailuku community and a 
project failure would result considerable property damage and possible loss of life.   
 
In 1974, a General Design Memorandum was prepared which included an economic 
evaluation for the Iao Stream flood control project.  At that time, there were 263 
residential and commercial structures subject to flooding.  The study area was surveyed 
again in August 1992 to take into account the changes that had occurred since 1974.   The 
result of that survey and the subsequent economic analysis were incorporated into a 
report titled “Modifications to Completed Project Report for the Iao Stream Flood 
Control Project, Maui, Hawaii (March 28, 1995)”.  The report identified 510 residential 
and commercial structures in the 222-year Standard Project Flood (SPF) floodplain with a 
total depreciated value for structure of $38.9 million and total content value of $69.8 
million at an October 1992 price level.  Since 1992, a significant amount of development 
has taken place in the study area. 
 
This update evaluates the economic benefits and costs of modifications to the Iao Stream 
Flood Control Project.  These modifications are expected to reduce inundation damage to 
structures, contents and automobiles, the cost of emergency services, damages to yards 
and outside property, and the administrative costs of flood insurance.  Although these 
modifications are also expected to reduce losses based on the value of motorists’ and 
passengers’ time lost due to road blockages and detours, these additional benefit 
categories have not been evaluated.  In addition, this analysis addresses risk and 
uncertainty of both the engineering and economic data from which project benefits are 
derived. 
 
2.   General.  This economic analysis compares the benefits and costs related to three 
of the five alternative plans proposed for Iao Stream Flood Control Project.  Flood plain 
management, including flood control and prevention, contributes to the National 
Economic Development (NED) objective by improving the net productivity of flood-
prone land resources. This occurs from an increase in the output of goods and services 
and/or by reducing the cost of using the land resources.  These improvements in 
economic efficiency, or project benefits,  are estimated by comparing the most likely 
future conditions without the project (the “without-project” condition) with the most 
likely future conditions resulting from the implementation of flood damage reduction 
measures (the “with-project” condition).   



 
In this economic analysis, both costs and benefits are expressed at an estimated October 
2007 price level. Costs and benefits occurring at different points in time are converted to 
an average annual equivalent basis over a 50-year period of analysis using the federal 
discount rate prescribed for water resources projects.  This rate is currently set at 4.875 
percent.  The project base-year, or first year of project operation, is FY2013.  The 50-year 
period of analysis is from FY2013 through FY2062, inclusive.  
 
The objective of this economic analysis is to determine the alternative that will 
reasonably maximize net NED benefits.  This is accomplished by comparing the average 
annual benefits and costs of the alternatives being considered. The alternative with a 
benefit-cost ratio greater than one and the highest net benefits will be designated as the 
NED alternative. 
 
3.   Alternatives.  The five alternatives initially considered in the Engineering 
Documentation Report (main report) are described briefly below in Table 1.  Detailed 
descriptions of the various alternatives are provided in the main report.  Of these, only the 
performance of Alternative 3 was evaluated in detail using the Hydrologic Engineering 
Center Flood Damage Analysis (HEC-FDA) computer program.  Alternatives 1 and 2 are 
assumed to provide the same benefits as Alternative 3 when designed for the same degree 
of protection.  

Table 1.  Iao Stream Alternative Plans 
 
 Description 
Alternative 1  Trapezoidal Concrete-Lined Channel 
Alternative 2  Rectangular and Compound Channel 
Alternative 3  Roller Compacted Concrete and Boulder Invert Channel along 

Existing Alignment 
Alternative 4 Levee Reconstruction 
Alternative 5  Removal of Flood Control Improvements 
 
Alternative 4, levee reconstruction, is not considered a viable solution since it does not 
address erosion and undermining of levees.  It is therefore not included in the NED 
analysis. 
 
Alternative 5, removal of the existing flood control improvements and the restoration of 
the stream to its original natural condition, will remove all existing project flood control 
features for flooding events of all frequencies.  Although for the purposes of this 
comparison it is assumed to have zero NED benefits, it is likely to have negative benefits 
to the extent that flooding events with a return period of less than 25-years are likely to 
cause damage in excess of the without project condition.  Consequently it will not be 
analyzed in this NED analysis. 
 
4.   Methodology.  Inundation damages are computed by combining an inventory of 
structures in the floodplain with the anticipated extent and effects of the flooding from 
various storms in the without-project alternative and with-project alternatives.  Flooding 



associated with 1-year, 10-year, 25-year, 20-year, 50-year, 100-year, and 222-year events 
were estimated using the Corps of Engineers' HEC-RAS computer software.  The areas 
of flooding and the flooding depths associated with the different events were computed as 
discussed in the main report.  
 
This analysis assumes that in the without-project condition the existing levees along the 
right bank of Iao Stream will fail in a flood event of 25-year of greater return period but 
not in the case of smaller events.  This is expected to cause flooding along the entire 
length of the over-bank as a result of levee and bank failure in one or two places.  In 
order to represent this condition, levees were specified in the HEC-FDA model to 
represent both levees and river banks, with levee heights artificially set halfway between 
the 20-year and 25-year flood stages.   
 
For the with-project condition, levee heights were set to reflect the levee and river bank 
elevations of Alternative 3, which are the same as those now existing along Iao Stream.  
A list of levee heights specified in the HEC-FDA model for the without-project and with-
project conditions is provided in Table 2. 
 

Table 2.  Levee Heights as Specified in the HEC-FDA Model 
 

 Without-Project 
Levee Height 

(feet) 

With-Project 
Levee Height 

(feet) 
Reach 1 14.39 20.15 
Reach 2 41.03 52.80 
Reach 3 61.22 72.80 
Reach 4 88.43 95.80 
Reach 5 111.83 118.63 
Reach 6 139.50 144.87 
Reach 7 147.63 154.80 
Reach 8 179.60 186.20 

 
In order to determine the economic effects of flooding on structures in the floodplain, 
structure values, content values, first floor elevations, depth-damage curves, and the 
estimated water surface profiles for different frequency events were entered into the 
Corps’ Hydrologic Engineering Center Flood Damage Analysis (HEC-FDA) computer 
program.  HEC-FDA compares the flood heights for different events with the first floor 
elevations for each structure in the flood plain. This determines the height of the flood 
waters at each structure for any given flood event. HEC-FDA analyzes the percent 
damages to each structure and its contents associated with each level of flooding.  The 
percent damages are multiplied by the structure or content value to arrive at dollar 
damages.  This procedure is performed for every structure in the flood plain, with results 
consolidated by reach and integrated over the range of probabilities that flooding of 
different intensities will occur. 
 



The HEC-FDA program also explicitly takes into consideration the uncertainty of the 
variables involved in calculating flood damages. The hydrologic, hydraulic, and 
economic data used in flood damage analysis are not known with certainty. To model 
these uncertainties, the probability distributions of the pertinent variables are input into 
the HEC-FDA program. The program then applies Monte Carlo simulation techniques to 
the data using discharge-probability, stage-discharge, and stage-damage functions 
containing these distributions. By conducting a large number of iterations, the program 
computes the expected value of damages while specifically accounting for the 
uncertainties in the underlying data. The expected average annual damages for each 
alternative are calculated by first summing damages by reach and by damage category, 
and then aggregating damages. 
 
5.   Structure Inventory.  The structure inventory for this economic update is 
composed of all residential and commercial buildings in the SPF floodplain.   Structures 
were identified by the use of a geographical information system (GIS) map with layers 
for county tax map key (TMK) parcels, the SPF floodplain, an aerial survey topographic 
map with 5-foot contour lines, and aerial photographs of the project area.  The residential 
category includes single-family residences, and also multi-unit low-rise condominium 
and apartment buildings.  The commercial structures category includes buildings serving 
commercial, industrial, and public purposes.   
 
The study area is located in Wailuku along Iao Stream on the north coast of the island of 
Maui.  Structures in the SPF-year floodplain are located within an area approximately 
bounded by Iao Stream to the Northwest, Lower Main Street and Mill Street to the 
Southeast, Imi Kala Street to the Southwest, and Kahului Bay to the Northeast.  The 
ground elevations range from about 186 feet above Mean Sea Level (MSL) at the 
upstream end of the study area to about eight feet above MSL near Kahului Bay.  There 
are about 362 single family residential structures (SFRs) in the 222-year floodplain.  The 
average age of SFRs is about 31 years, and about a third were built since 2000.  In 
addition to the SFRs, 45 multi-unit residential structures containing 464 condominium 
units were built between 1993 and 2002.  The total replacement cost less depreciation 
value of residential structures in the 222-year floodplain is about $111 million and total 
contents value is about $43 million.  The total replacement costs less depreciation of 
commercial structures in the 222-year floodplain is about $83 million and the total 
commercial contents value is about $121 million.  The residential and commercial 
structures together have a replacement cost less depreciation value of about $194 million 
and damageable contents worth about $164 million. 
 
For the purposes of this analysis, the flood plain was divided into eight reaches, all on the 
right bank of Iao Stream.  The location of each reach along Iao Stream and a description 
of structure type types are shown in Table 3.  Figure 1 illustrates the location of reaches 
within the floodplain.  Figure 2 shows the location of structures in the SPF floodplain. 
 



Table 3.  Damage Reaches 
 
 Location Structure Inventory in Reach 

 
Reach 1 shoreline to Sta. 16+75 (downstream of 

Waiehu Beach Road) 
Mostly older SFRs 

Reach 2 Sta. 16+75 to 33+08 at Momi Lane Mostly commercial and industrial structures 
Reach 3 Sta 33+08 to 38+97 Largely residential,  contains both SFRs and 

multi-unit residential structures 
Reach 4 Sta. 38+97 and 49+03 Largely residential,  contains both SFRs and 

multi-unit residential structures 
Reach 5 Sta. 49+03 to 59+03 Some multi-unit residential structures and 

many newer SFRs 
Reach 6 Sta. 59+03 to 65+03 Some multi-unit residential structures and 

many newer SFRs 
Reach 7 Sta. 65+03 to 73+01 Three SFRs 
Reach 8 Sta. 73+01 to 80+12 One SFR 
 
Both residential and commercial areas of the floodplain are fully built out, with little 
room available for construction of new structures without demolition of existing 
structures.  This study therefore assumes that no significant changes will occur to the 
structure inventories or other assets on which damage categories are based, and that 
future conditions will be the same as present conditions for the purposes of calculating 
damages or costs. 
 
In order to estimate flood damages to structures and their contents, it was necessary to 
identify the following information for each structure in the floodplain: 

 
 The location or river station of each structure along the length of the stream; 
 The first floor elevation of each structure; 
 The depreciated replacement value of each structure; 
 Depth-damage relationships for each type of structure that describe the effect of 

flooding at various depths on the structure and its contents. 
 
The river station of each structure was calculated using a GIS map showing the location 
of structures and the floodplain cross sections with their associated river stations.  The 
GIS measurement tool was used to interpolate the approximate river station for each 
structure using the river stations assigned to the nearest upstream and downstream cross 
sections.  
 
 



 
Figure 1.  Damage Reaches. 



 
Figure 2.  Location of structures in the Standard Project Flood (222-year ) Floodplain. 



Where appropriate, structure data gathered for the 1995 study was used for structures in 
existence at that time.  For example, first floor elevation data gathered for the 1995 study 
was used in this analysis.  Ground elevation of new structures not in place during the 
1995 study was estimated using aerial contour maps.  Height of first floor above ground 
for new structures was determined during a site visit in January 2004.   
 
Structure values are based on 2008 property tax assessed values.  According to 
“Procedural Guidelines for Estimating Residential and Business Structure Value for Use 
in Flood Damage Estimations (IWR 95-R-9, April 1995, page 43),” tax assessment data 
can be used as a proxy for depreciated replacement value when the assessment (1) has 
been performed recently, (2) gives consideration to effective age, remaining life, etc., (3) 
assesses land and improvements separately, and (4) when the economic depreciation is 
negligible.  Telephone discussions in 2004 with Mr. Scott Teruya of the Maui County 
Real Property Tax Division confirmed that Maui tax assessments meet these conditions1. 
 
5.1   Single Family Residential Structure Values.  In order to test the validity of 
using tax assessment values for SFRs in the Iao Stream floodplain, depreciated 
replacement values (DRVs) of a random sample of 38 properties were calculated using 
Marshall and Swift Residential Estimator (RE7) software.  The following details of each 
property were obtained from property tax databases downloaded from the County of 
Maui web site2: 

 
Year built 
Living area (square feet) 
Number of stories 
Framing (Masonry, Double Wall, Wood/Single Wall, etc.) 
Foundation Type (Concrete, Wood Piers, Hollow Tile) 
Exterior Siding or Finish 
Roof Material 
Installed Air Conditioning 
Number of Plumbing Fixtures  
 

In order to calculate DRVs, RE7 also requires estimates of the quality and condition of 
each structure, and its effective age.  Based on site visits, construction quality was 
assumed to be “fair” for older single-wall wooden homes, “average” for double-wall and 
masonry homes constructed more than 20 years ago, and “good” for homes less than 20 
years.   With the exception of homes built within the last 10 years, the condition was 
assumed to be average.  All homes built less than 10 years ago are located along Iao Loop 
and adjacent streets, and appear to be in very good condition.  Effective age was 
estimated using Tables 7, 8, and 9 from IWR 95-R-9 based on building age, framing type, 
quality and condition.   
 

                                                           
1 See exception noted below for multi-unit condominium structures. 
2 http://webmail.co.maui.hi.us/com/webload/Extracts.htm as of 6/24/07. 



For the 37 structures in the sample the standard deviation of the percent difference 
between tax assessment values and DRVs calculated using RE7 was 11.5%, which was 
used as the uncertainty value for SFR structure value in HEC-FDA. 
 
Based on the methodology described above, the total depreciated replacement value 
(DRV) of single-family residence structures in the SPF floodplain is about $56,680,200, 
and the total value of contents of single-family residences is about $22,672,080.  The 
average DRV of individual single-family residential structures is about $157,000 and the 
average value of contents per structure is about $63,000.  Table 4 presents the number of 
single-family residential structures and total DRV and contents value for each reach, as 
well as average DRV and contents value for structures within each reach. 
 

Table 4.  Single Family Residences – Count and Values by Reach 
 

 

Single-
Family 

Residential 
Structures 

(no.) 

 
Depreciated 
Replacement 

Value 
($) 

Average 
Depreciated 
Replacement 

Value 
($) 

 
 

Contents 
Value 

($) 

 
Average 
Contents 

Value 
($) 

Reach 1 155 21,953,800 141,637 8,781,520 56,655
Reach 2 8 1,114,300 139,288 445,720 55,715
Reach 3 32 2,796,700 87,397 1,118,680 34,959
Reach 4 19 1,916,100 100,847 766,440 40,339
Reach 5 69 14,792,500 214,384 5,917,000 85,754
Reach 6 75 13,257,900 176,772 5,303,160 70,709
Reach 7 3 463,300 154,433 185,320 61,773
Reach 8 1 385,600 385,600 154,240 154,240
Total/ 
Average 

362 56,680,200 156,575 22,672,080 62,630

 
 
5.2   Multi-Unit Residential Structure Values.  Forty-five of the newer structures in 
SPF floodplain are two-story multi-unit structures with eight or twelve condominium 
units each.   These structures were built between 1993 and 2002 and are two-story, wood 
frame structures with plywood sheathing.  The average living space per structure is 8045 
square feet.  Using this data, the new replacement cost per square foot was calculated as 
$154.77 in October 2007 dollars using Marshall and Swift Commercial Estimator 
software (CE7).  Tax assessment data was not used because the Maui County Real 
Property Tax Division does not attempt to accurately parse the overall assessed value of 
condominiums between land and improvements, although they do report values in both 
these categories3. 
 

                                                           
3 Phone conversation between Douglas Symes, Regional Economist, Honolulu District, U.S. Army Corps 
of Engineers and  Mr. Wes Yoshioka, Appraiser, Maui County Real Property Tax Division,  12:50pm, 
7/27/2007.   



These buildings have been well maintained, and properties on the Island of Maui have 
appreciated rapidly in recent years.  Using Marshall and Swift’s methodology, the 
effective age was calculated to be 3 years for structures built in 2002 and 8 years for 
structures built in 1993 through 1996.  The equivalent depreciation is 1% and 3% 
respectively for structures of good construction quality with an expected life of 55 years, 
which indicates DRVs of $153.22 per square foot for structures built in 2002 and $150.13 
per square foot for structures built between 1993 and 1996. 
 
The value of these buildings also depends on the condition of the condominiums within 
each building.  However, the condition of individual condominiums is unknown. In order 
to estimate the uncertainty of the DRVs for these structures, the effective age was 
allowed to randomly vary between zero (indicating all newly remodeled units) and 14 
years (the actual age of a structure built in 1993).  This is equivalent to depreciation 
between 0% and 7%.  The standard deviation of the difference between DRVs using 
Marshall and Swift’s methodology and the alternative methodology of randomly varying 
depreciation between zero and 7% was 2.12%, based on thirty iterations using the Excel 
software (formula =rand()*.07) for the amount of depreciation applied to each structure 
in the alternative method.  
 
The total DRV of multi-unit residential structures in the SPF floodplain is about 
$54,451,845, with an average DRV of about $1,210,041 and average contents of about 
$447,715.   Table 5 presents the number of multi-unit residential structures and total 
DRV and contents values for each reach as well as average DRV and average contents 
value for structures within each reach. 
 

Table 5.  Multi-Unit Residential Structures – Count and Values by Reach 
 

 

 
Multi-unit 
Residential 
Structures 

(no.) 

 
Depreciated 
Replacement 

Value 
($) 

Average 
Depreciated 
Replacement 

Value 
($) 

 
 

Contents 
Value 

($) 

 
Average 
Contents 

Value 
($) 

Reach 1 0 0 0 0 0
Reach 2 0 0 0 0 0
Reach 3 9 9,755,696 1,083,966 3,609,608 401,068
Reach 4 23 27,187,081 1,182,047 10,059,220 437,357
Reach 5 13 17,509,068 1,346,851 6,478,355 498,335
Reach 6 0 0 0 0 0
Reach 7 0 0 0 0 0
Reach 8 0 0 0 0 0
Average  1,210,041  447,715
Total 45 54,451,845 20,147,183 

 
5.3   Commercial Structure Values.  The 222-year flood plain contains 103 tax 
parcels with one or more commercial structures.  Commercial structures were assigned to 
the categories of depth-damage function developed by the New Orleans District of the 



U.S. Army Corps of Engineers (MVN), as listed in Table 6 below.  Where multiple 
structures existed on one tax parcel, the predominate usage was assigned to all structures 
on the parcel.  Structure and first floor elevation data gathered for the 1995 study was 
used for structures in existence at that time.  New structures were added to the inventory 
during a site visit in January 2004. 
 

Table 6.  Occupancy Types 
 

Occupancy Type HEC/FDA Name 
Eating and recreation EAT 
Grocery and gas stations GROC 
Professional businesses PROF 
Public and semi-public PUBL 
Repairs and home use REPA 
Retail and personal services RETA 
Warehouse/contractor services WARE 

 
 
As with SFRs, 2008 property tax data was used to estimate the depreciated replacement 
values of commercial structures on each tax parcel.  Table 7 presents the number of tax 
parcels per reach with commercial structures, the total and average depreciated 
replacement costs of structures per parcel within each reach, and the total and average 
value of contents.  The total DRV of commercial structures in the 222-year floodplain 
was calculated to be about $84 million, and the total value of commercial contents was 
estimated to be about $120 million. 
 

Table 7.  Commercial Structures and Contents by Reach 
 

 

 
 

Tax Parcels 
with 

Commercial 
Structures 

(no.) 

 
Depreciated 
Replacement 

Value of 
Structures 
By Reach 

($) 

Average 
Depreciated 
Replacement 

Value of 
Structures  
per Parcel 

($) 

 
 
 

Contents 
Value 

By Reach 
($) 

 
 

Average 
Contents 

Value 
per Parcel 

($) 
Reach 1 17 10,066,600 592,153 14,116,410 830,377
Reach 2 77 64,894,500 842,786 93,377,905 1,212,700
Reach 3 4 5,459,500 1,364,875 9,117,308 2,279,327
Reach 4 4 3,230,400 807,600 4,287,993 1,071,998
Reach 5 0 0 0 0 
Reach 6 1 1,300 1,300 1,482 1,482
Reach 7 0 0 0 0 
Reach 8 0 0 0 0 
Average  812,158  1,173,797
Total 103 83,652,300 120,901,098 



In order to estimate the uncertainty of the using tax assessment data for commercial 
structures, a random sample of twenty tax parcels was evaluated using CE7 and the 
resulting DRVs were compared with the tax assessments of buildings on each parcel.  
The standard deviation of the percent difference between these paired values was 
20.08%. 
 
6.   Depth-Damage Functions for Structures and Contents. 
 
6.1   Residential Depth-Damage Functions.  The effects of flooding on the structures 
in the various reaches were estimated using depth-damage relationships. These depth-
damage "curves" relate the depth of flooding to the damage likely to be caused to the 
structure and its contents, expressed as a percentage of the structure value. The curves 
used in this study for SFRs are from the Economic Guidance Memorandum 04-01, 
“Generic Depth-Damage Relationships for Residential Structures with Basements 
(Institute for Water Resources (IWR), 2004)”. They are based on data from 
approximately one thousand homes flooded between 1996 and 1998 in major flooding 
events in different parts of the country.  Structure and contents damage curves for one-
story residences without basements were used for the majority of residential structures in 
this study.  Different curves are provided for two-or-more-story residences and split-level 
residences. 
 
The generic depth damage curves supplied by IWR include depth-damage relationships 
for residential contents.  These curves provide mean values for the contents damaged as a 
percent of structure value, and the associated standard deviations for the three types of 
single family residential structures that were used in this study. 
 
Because the multi-unit residential structures in the Iao Stream floodplain are similar in 
structure to large two story residential homes (although somewhat larger), the IWR depth 
damage curves for SFR structures with two or more stories without basements were used 
to estimate structure and content damages. 
 
6.2   Depth Damage Functions for Commercial Structures and Contents.  Depth 
damage functions for commercial structures and contents developed for the New Orleans 
District of the Corps of Engineers were used to evaluate damages to commercial 
structures and contents4. 
 
7.0   Inundation Damage to Residential and Commercial Structures and Contents.  
HEC-FDA software was used to evaluate structure and content damages to residential 
and commercial structures.  Average annual damages by reach to residential structures 
and contents are presented in Table 8.  In the without-project condition, the total expected 
annual structure and content damage is about $923,000.  If Alternative 3 is constructed, 
total expected annual damages are about $4,000.   Total Damages prevented for 

                                                           
4 GEC, “Depth-Damage Relationships for Structures, Contents, and Vehicles and Content-to-Structure 
Value Ratios (CSVRs) in Support of the Jefferson and Orleans Flood Control Feasibility Studies,” Baton 
Rouge, Louisiana, June 1996. 



residential structures and contents are the difference between without-project and with-
project expected annual damages, or about $919,000.  
 

Table 8.  Inundation Damage to Residential Structures and Contents. 
 

  
Without-Project 

Damages 
($) 

With-Project 
Damages 

(Alternative 3) 
($) 

 
 

Damages Prevented 
($) 

Reach 1   218,640 3,500 215,140 
Reach 2   30,810 0 30,810 
Reach 3   14,150 0 14,150 
Reach 4   118,120 0 118,120 
Reach 5   233,060 10 233,050 
Reach 6   304,730 750 303,980 
Reach 7  160 10 150 
Reach 8   3,120 0 3,120 
Total 922,790 4,270 918,520 
Rounded 923,000 4,000 919,000 
 
Damages by reach to commercial structures and contents are presented in Table 9.  In the 
without-project condition, the total expected annual structure and content damage is 
about $1,438,000.  If Alternative 3 is constructed, total expected annual damages are 
$2,000.   The benefits are the difference between without-project and with-project 
expected annual damages, or about 1,436,000. 

 
Table 9.  Inundation Damage to Commercial Structures and Contents. 

 
  

Without-Project 
Damages 

($) 

With-Project 
Damages 

(Alternative 3) 
($) 

 
 

Damages Prevented 
($) 

Reach 1   133,110 1,780 131,330 
Reach 2   1,250,000 0 1,250,000 
Reach 3   0 0 0 
Reach 4   54,680 0 54,680 
Reach 5   0 0 0 
Reach 6   0 0 0 
Reach 7  0 0 0 
Reach 8   0 0 0 
Total 1,437,790 1,780 1,436,010 
Rounded 1,438,000 2,000 1,436,000 



 
8.   Damages to Motor Vehicles.  In addition to structural and content damages to 
residential and commercial structures, flooding also causes damages to motor vehicles.   
In order to estimate the damages to a vehicle in the flood plain, the analyst must know 
four things:  the parked elevation of the vehicle, the height of floodwaters at the vehicle’s 
location, the value of the vehicle, and the appropriate depth-damage curve to describe the 
percent of vehicle damage likely to be caused by flooding.  To aggregate vehicle 
damages over the flood plain, the number of vehicles at each location must also be 
estimated. 
 
8.1 Vehicle Elevation.  The parking elevation for vehicles associated with residential 
structures was measured with a hand level relative to the first floor elevation for the 48% 
of residential structures surveyed.  For the remaining 52% of structures, the first floor 
elevations were known with a maximum standard deviation of 0.102 feet, so parking 
elevations were estimated by subtracting the average difference between structure first 
floor elevations and parking elevations for the surveyed structures in the same reach.  The 
standard error of these estimated elevations was calculated for each reach as the square 
root of the sum of (1) the variance associated with the techniques used to measure the 
parking elevations which were directly measured, (2) the variance of the difference 
between first floor elevations and measured parking elevations in the reach, and (3) the 
variance associated with measurement of first floor elevations using an automatic level. 
 
8.2 Height of Floodwaters at Vehicle Location.  The HEC-FDA program calculates 
flooding depth by comparing the elevation of a structure (in this case, a motor vehicle) 
with the height of floodwater for a given frequency event at the location along the stream 
station where the structure is located.  In this analysis, vehicles associated with a 
particular building were assigned the same location as the building.  Because only 
residential vehicles are considered in this damage category, and the majority of homes 
have parking either in an attached garage or carport, the assumption is a reasonable one.  
Elevation of parked cars associated with residential structures is assumed to be the same 
as the first floor elevation of the associated structure.  Since carports, garages, and street 
parking all tend to be at a lower elevation than the first floor of the typical residence, this 
assumption is conservative and may tend to understate damage to vehicles. 
 
8.3 Vehicle Depth-Damage Function.  This analysis uses depth damage curves and 
associated probability distribution functions5 developed by the New Orleans District of 
the U.S. Army Corps of Engineers (MVN) to estimate the effects of flooding on parked 
cars.  A panel of experts with experience dealing with flood damaged vehicles, in this 
case two car-dealership operators, was asked to estimate vehicle values and percent 
damage at various flooding depths for new or nearly new compact, mid-sized, and full-
sized cars.  The six resulting damage estimates was averaged for flood levels between 0.5 
feet and 3 feet to give the depth-damage relationship described in Table 10: 
 

                                                           
5 GCE, Inc., “Depth-Damage Relationships for Structures, Contents, and Vehicles and Content-to-Structure 
Value Ratios (CSRVs) in Support of the Jefferson and Orleans Flood Control Feasibility Studies,”  Baton 
Rouge, Louisiana, June 1996. 



 
Table 10.  MVN Vehicle Depth Damage Function. 

 
Flood Level 

(feet above road 
surface) 

Damage 
(Percent of Value) 

0.5 2.3% 
1.0 22.8% 
1.5 54.2% 
2.0 95.8% 
3.0 100% 

 
This analysis assumes that the MVN depth-damage relationships identified above are 
representative of the effects of flooding on vehicles in the Iao Stream floodplain.  A 
discussion of the uncertainty of these estimates is provided in Section 16.2.3. 
 
 
8.4 Number of Vehicles at Residential Locations.   According to data from the 
2000 Census, there are about 1.6 vehicles per occupied housing unit in Census Tract 
309.02, which is largely the same as the study area.  However, since people drive to 
work, shop, take children to school, and perform many other driving activities which take 
them away from home, the average number of vehicles likely to be at the typical housing 
unit at any given time will be less that the average number of vehicles owned by 
household residents.  About 41% of the residents of the study area are aged 16 or older, 
employed, do not work at home, and travel to work by car or other private vehicle.  
However, because about 19% of these workers carpool with one or more other 
commuters, each worker commuting by car represents 0.90 vehicles.  Applying these 
proportions to the average household of 2.83 persons in the Iao Stream study area, the 
average number of vehicles per household used for commuting equals: 
 
2.83 persons per household x 41% commuting x 0.90 carpooling factor = 1.04 vehicles 
per household used to commute to work. 
 
Also according to the 2000 Census, the average time spent traveling to work is about half 
an hour.  Assuming that, on average, workers will work eight hours per day, five days per 
week, and will take an extra hour shopping or completing other errands as part of their 
daily commute, each vehicle used to commute to work will be away from its home 
parking location in the Iao Stream study area 50 hours per week or about 30% of the 
time. 
 
Because households use automobiles for many other activities besides commuting to 
work, this analysis makes a simplifying assumption in the absence of data that all 
vehicles in the study area are away from their home parking locations about 66 hours per 
week, or about 40% of the time.  Therefore the average number of vehicles that will be 
parked at a residence at any given time is: 
 



1.6 vehicles per occupied household x ((1 – 40 % time away from home) = 0.96 vehicles, 
or about one vehicle per household at any given time.    
 
8.5 Estimating the Average Value of Vehicles.  The average price of all used 
vehicles sold in the U.S. is reported in the 2006 Used Car Market Report (UCMR) by 
Manheim Auctions. The UCMR reports that the average price of used vehicles in 2005 
was $8,315, and the average price of new vehicles was $24,275.  Updating these values 
to FY 2008 using CPI-U for used and new vehicles respectively gives average prices of 
$8,324 for used vehicles and $24,192 for new vehicles at a 2008 price level. 
 
According to the Bureau of Transportation Statistics, U.S. households owned a total of 
247 million motor vehicles in 2005.  Of these, the 2006 UCMR reports that 17 million or 
about 6.9% were purchased new in 2005. 
 
This analysis assumes that (1) vehicles in the Iao Stream floodplain have the same 
distribution of value as vehicles in the U.S. as a whole, (2) the average value of used 
vehicles owned by U.S. households is equal to the average price of used vehicles reported 
by Manheim, and (3) that at any given time, the average value of the new vehicles 
purchased during the preceding 12 months is 90% of the average 2005 price of new 
vehicles reported by Manheim.  Taking the weighted average of the value of used 
vehicles and vehicles purchased new during the preceding 12 months gives an average 
value for all vehicles of ($8,324 x 93.1%) + ($24,192 x 90% x 6.9%) = $9,251, or about 
$9,300. 
 
Using the estimated one vehicle per household present at any given time, the average 
value of vehicles present at each single family residential structure or individual 
condominium is $9,251 or about $9,300. 
 
8.6 Number of Vehicles at Commercial Locations.  Vehicles at commercial 
establishments were not included in this analysis.  Although it is likely that some vehicles 
parked at commercial establishments will also be damaged during a flooding event, it is 
not possible to estimate the number of vehicles parked at commercial establishments 
without additional field surveys, which are beyond the resources available for this 
project.  Estimates of vehicle damages may therefore be considered conservative. 
 
8.7 Inundation Damage to Vehicles.  Vehicle damages under the without-project 
and with-project conditions and damages prevented were evaluated with the HEC-FDA 
computer program and are presented in Table 11.   

 
 



Table 11.  Inundation Damage to Vehicles. 
 

  
Without-Project 

Damages 
($) 

With-Project 
Damages 

(Alternative 3) 
($) 

 
 

Damages Prevented 
($) 

Reach 1   21,710 380 21,330 
Reach 2   2,720 0 2,720 
Reach 3   2,090 0 2,090 
Reach 4   21,360 0 21,360 
Reach 5   19,960 0 19,960 
Reach 6   20,330 600 19,730 
Reach 7  10 0 10 
Reach 8   130 0 130 
Total 88,310 980 87,330 
Rounded 88,000 1,000 87,000 
 
9.0 Yard and Outside Property Damage for Residences.  Besides damages to 
automobiles, structures, and contents, the residents of the Iao Stream area will also suffer 
damages to their yards and other outside property after a major flooding event. This is 
especially true for those yards inundated by mud as well as water. A Corps survey of 
residents in Niu Valley on the Island of Oahu soon after the 1988 New Year’s Eve flood 
revealed that out of a total of 171 homes in the flood plain, 149 of them suffered yard 
damages. Owners of 144 homes (97 percent) reported mud in their yards. A more recent 
survey asked Niu Valley homeowners about the cost, in both dollars and time spent, 
involved in rehabilitating their yards and other outside property. Responses put the 
average expenditures to repair damages at about $4,040 at an October 1987 price level. 
The length of time spent repairing yards and other property averaged 110 hours.  
 
Because without-project flooding along Iao Stream is only expected in a 25-year or larger 
event which will also involve levee failure, residents may experience damage to yards 
and outside property similar to that experienced by residents of Niu Valley.  
Consequently, the average cost and time spent to repair yards and other property from 
Niu Valley are used in this analysis. 
 
Damages to yards were determined by comparing flood heights with first floor elevations 
using the HEC-FDA software. The Niu Valley survey taken right after the 8 1988 flood 
indicated that mud was deposited on yards with flood waters as low as four inches. It is 
assumed that this phenomenon will also occur in the Iao Stream floodplain during the 
various events, and that lots which experience flooding over the first floor structure 
elevation will also sustain damages to their yards and other outside property.   
 
The total cost for repairing flood damage is the monetary expenditure plus the value of 
time spent by the resident. The average monetary expenditure by homeowners in Niu 



Valley who suffered damage to their yards was $4,040 at an October 1987 price level. 
The average time spent on clean up and repair was 110 hours. Landscaping and grounds-
keeping workers in Hawaii made about $13.68 per hour as of May 20076. Using this 
hourly rate, 110 hours spent in yard clean up and repair amount to 110 hours x $12.51 per 
hour = $1,505. Before these two expenditure figures can be summed, they must be 
adjusted to a common price level using the Honolulu Consumer Price Index. Using the 
90.9% increase in Honolulu CPI-U between the second half of 1987 and the second half 
of 2007, the $4,040 average costs for repairing yard damages was updated to $4,040 x 
1.909 = $7,712 at approximately the October 2007 price level. The total expenditure per 
lot is then $7,712 + $1,505 = $9,217, or about $9,200.  
 
Although only the mean value of yard damage which occurred in the 1988 Niu Valley 
flood is know, it seems likely that damages varied considerably from one yard to another.  
In the absence of data, this analysis assumes that the uncertainty of damages may be 
characterized by a symmetrical triangular distribution with a most likely value equal to 
the updated average damages from the Niu Valley flood, a minimum value of zero, and a 
maximum value equal to 200% of the average damages. 
 
Without-project and with-project yard and outside property damages for each reach were 
calculated by the HEC-FDA program, and are presented in Table 12.  Total without-
project average annual damage to yards and outside property is $72,630, or about 
$73,000 and with-project damage is $360, or about $0 (rounded) with the project in 
place.  Benefits, or the reduction in damages and cleanup costs, are about $72,000. 

 
Table 12.  Yards and Outside Property Damage. 

 
  

Without-Project 
DamagesDamages 

($) 

With-Project 
Damages 

(Alternative 3) 
($) 

 
 

Damages Prevented 
($) 

Reach 1   25,310 310 25,000 
Reach 2   2,480 0 2,480 
Reach 3   2,620 0 2,620 
Reach 4   7,980 0 7,980 
Reach 5   15,660 0 15,660 
Reach 6   18,400 50 18,350 
Reach 7  30 0 30 
Reach 8   150 0 150 
Total 72,630 360 72,270 
Rounded 73,000 0 72,000 
 
 

                                                           
6 Bureau of Labor Statistics,  http://www.bls.gov/oes/current/oes_1500001.htm#b37-0000, as of 8/13/08. 



10.  Emergency Costs.  In the event of flooding, some residents of the Iao Stream 
floodplain may require emergency assistance, during or after the event. There is no 
emergency assistance data for previous flooding events at Iao Stream, so the emergency 
costs for the 1988 New Year’s flood in Niu Valley on the Island of Oahu have been 
generalized to Iao Stream for this study.  
 
Emergency assistance to the residents of Niu Valley included Red Cross assistance, 
Federal Emergency Management Administration grants, and Armed Forces and church 
group donations of their manpower and supplies.  These costs totaled $264,000 for the 
relief effort in 1988. 
 
To determine the cost per structure using this figure, it was necessary to estimate the 
number of Niu Valley homes flooded in the 1988 storm. According to the records 
collected after the flood, 108 homes in Niu Valley had water over the first floor. Dividing 
the total cost of these emergency relief services by the estimated number of homes with 
water over the first floor gives an average per structure emergency assistance cost of 
about $2,400 at an October 1987 price level. This figure was updated to about $4,600 at 
approximately an October 2007 price level, using the Honolulu Consumer Price Index7. 
 
This analysis assumes that residents in the Iao Stream floodplain whose homes are 
inundated by flood waters above the first floor level will, on average, require $4,400 
emergency assistance.  A depth damage function for the HEC-FDA program was 
developed which assigned zero damages to a flooding depth of zero inches above the first 
floor elevation and $4,600 to any flooding depth one inch or more above the first floor 
elevation.  The uncertainty of first floor elevations is the same as described above for 
residential structure first floor elevations. 
 
Although no data was available for this analysis with respect to the variability of 
emergency costs which occurred in the 1988 Niu Valley flood, it seems likely that 
emergency costs varied considerably.  In the absence of data, this analysis assumes that 
the uncertainty of damages may be characterized by a symmetrical triangular distribution 
with a most likely value equal to the updated average damages from the Niu Valley flood, 
a minimum value of zero, and a maximum value equal to 200% of the average damages.   
 
The expected annual emergency costs under without-project and with-project conditions 
were calculated by the HEC-FDA model as described earlier and are listed in Table 13 
below by damage reach.  Total average annual without-project emergency costs are about 
$38,000, and total with-project emergency costs are $170, or about $0 when rounded.  
The difference between these, the total average annual benefits, are about $38,000. 
 

                                                           
7 CPI/U-HON (1987/second half) = 116.5;  CPI/U-HON (2007/second half) = 222.39. 



 Table 13.  Emergency Costs. 
 

 Without-Project 
Costs  

($) 

With-Project Costs 
(Alternative 3) 

 ($) 

 
Costs Prevented  

($) 
Reach 1   13,410 150 13,260 
Reach 2   1,260 0 1,260 
Reach 3   1,390 0 1,390 
Reach 4   4,080 0 4,080 
Reach 5   8,200 0 8,200 
Reach 6   9,430 20 9,410 
Reach 7  10 0 20 
Reach 8   80 0 80 
Total 37,860 180 37,680 
Rounded 38,000 0 38,000 
 
11.  Flood Insurance Operating Costs.  A reduction in the operating cost of the 
National Flood Insurance Program (NFIP) can be claimed as a benefit for certain flood 
control projects. Benefits are attributed to those projects that have at least a 90 percent 
chance of containing the 100-year event. This will reduce the number of homes requiring 
insurance policies for flood damages and hence the operating costs necessary to process 
those policies.  According to Economic Guidance Memorandum 06-04, the (latest 
guidance on flood insurance operating costs), the NFIP’s average operating costs per 
policy was $192 for FY2006.   
 
Every time the HEC-FDA program computes stage damage relationships, it writes an 
output file that can be used to identify structures which are flooded at or above the first 
floor level.  In the without-project condition the output file indicates that 200 homes 
would be flooded above the first floor by a 100-year event, while in the with-project 
condition tyhere are no residential damages in any reach for a 100-year event.  The 
reduction in flooding therefore affects 200 residential structures.  However, typically only 
about 49% of homes in a 100 year flood plain carry a flood insurance policy8, implying 
                                                           
8 Dixon, Lloyd et al, “The National Flood Insurance Program’s Market Penetration Rate:  Estimates and 
Policy Implications,” Rand Corporation, Santa Monica, CA 2006: 14-20.  The 95% confidence interval of 
the 49% estimate of nationwide market penetration is 42% to 56%, which implies that the Standard 
deviation is about 3.5% (one quarter the range of the 95% confidence interval). 
 
According to the 2000 Census, about 55% of the housing units in census districts 3.01 and 3.02 of 
Honolulu County have mortgages or other secured loans (Table HCT72. MORTGAGE STATUS, Census 
2000 Summary File 4 (SF 4) - Sample Data).  This analysis therefore assumes that 55% of the houses in the 
floodplain are mortgaged and subject to mandatory purchase of flood insurance, enforced by the lender.   
 
A study released by the U.S. Federal Emergency Management Agency (FEMA) in 2000 found an overall 
compliance rate of 90 percent for mandatory flood insurance, based on a sample with a disproportionate 
number of coastal communities. (FEMA, Office of the Inspector General, “Opportunities to Enhance 
Compliance with Homeowner Flood Insurance Purchase Requirements,” Washington DC, 2000).  



that the number of policies held by homeowners in the Iao Stream floodplain is about 200 
structures x 49% = 98 flood insurance policies. 
 
The annual without-project NFIP operating costs are therefore 200 structures x 49% x 
$192 per policy = $18,816, or about $19,000.  With-project NFIP costs are zero.  
Benefits, or the savings in with-project National Flood Insurance Program operating cost 
are therefore about $19,000. 
 
 
12.  Benefits Summary.   Table 14 summarizes the without-project and Alternative 3 
with- project damage and the resulting benefits.  Total without-project damages are about 
$2,579,000.  With-project damages are about $7,000.  The total benefit for these damage 
categories is about $2,572,000.  As noted earlier, Alternatives 1 through 4 are assumed to 
have identical benefits.  
 

Table 14.  Benefit Summary. 
 

  
Without Project 
Damages/Costs 

 ($) 

 
With Project 

Damages/Costs 
 ($) 

Benefits 
(Damages or 

Costs Prevented) 
($) 

Residential structures 
and contents   923,000 4,000 919,000 

Commercial structures 
and contents   1,438,000 2,000 1,436,000 

Vehicles   88,000 1,000 87,000 
Yard and Outside 
Property Damage 73,000 0 73,000 

Emergency Assistance 
Costs 38,000 0 38,000 

Flood Insurance 
Operating Costs 19,000 0 19,000 

Total 2,579,000 7,000 2,572,000 
 
 
13.  Project Costs.  Table 15 lists the various costs involved in constructing and 
maintaining the improvements to the Iao Flood Control Project and changes in annual 
operating and maintenance costs associated with each alternative.   
 
 

                                                                                                                                                                             
Combining this proportion with the 55% of housing units subject to mandatory flood insurance purchase 
gives a flood insurance coverage rate of 49.5%., which is very close to Lloyd et al above.  
 



Table 15.  Project Costs 
 
 
 
 Alternatives 
 1 2 3 
Project First Cost1 $40,641,882 $55,187,961 $30,809,128 
Months of Construction 30 30 22 
Interest During Construction 
(months, 4.875%, EOY) $1,607,371 $2,208,762 $691,982

Investment Cost $42,249,253 $57,396,723 $31,501,110
Amortized Investment Cost $2,269,726 $3,083,483 $1,692,312
Difference in Annual O&M2 -$61,175 $0 $122,352
Total Average Annual Cost $2,208,551 $3,083,483 $1,814,664
Total Average Annual Cost 
(Rounded) $2,209,000 $3,083,000 $1,815,000
1Includes PED, S&A, EDC, and LERRD. 
2The difference between without-project O&M of $152,939 per year and O&M for with-
project alternatives. 
 
The project first cost of each alternative includes the costs of all materials and services 
that will go into fixing the project.  The interest during construction is based on the 
project first cost and is calculated using the prescribed discount rate of 4.875%, the 
estimated construction period, and end-of-year compounding.  The investment cost is 
equal to the project first costs plus interest during construction.  Investment cost is then 
amortized at the prescribed interest rate of 4.875% over the 50-year period of analysis. 
Annual operation and maintenance cost is then added to the amortized investment cost to 
get the total average annual cost of each alternative.   
 
14.   Benefit-Cost Ratios and Net Benefits.  As noted in the Section 2 at the 
beginning of this economic update, two criteria are applied in order to choose the plan 
that reasonably maximizes NED benefits: the plan must have a benefit-to-cost ration 
greater than one, and must also have the greatest net benefits.  Table 16 shows the 
average annual benefits, the average annual costs, the benefit-cost ratios and the net 
benefits of the three alternatives considered in the analysis (Alternative 4 was eliminated 
from consideration because itdoes not meet project objectives, and Alternative 5 was not 
analyzed because it is assumed to have a benefit/cost ratio of zero or less). 

 
Table 16. Benefit-Cost Ratio and Net Benefits of Alternatives 

 
 Alternatives 
 1 2 3 
Average Annual Benefits  2,572,000 2,572,000 2,572,000

Average Annual Costs $2,209,000 $3,083,000 $1,815,000
Benefit/Cost Ratio 1.2 0.8 1.4
Net Benefits (rounded) $363,450 ($511,480) $757,340 

 



 
15.   National Economic Development (NED) Plan.  According to the information in 
Table 16, Alternative 3 has a benefit-cost ratio greater than 1 and the highest net benefits.    
Therefore, the recommended plan is Alternative 3, with a benefit-cost ratio of 1.3.  
 
16.   Risk and Uncertainty.  As noted above, the HEC-FDA software program 
explicitly takes into consideration the uncertainties related to the variables involved in 
calculating flood damages. The hydrologic, hydraulic, and economic data used in the 
flood damage analysis are not known with certainty. To take this into consideration, the 
probability distributions of the pertinent variables are input into the HEC-FDA program. 
The program applies Monte Carlo simulation techniques to sample from the quantified 
uncertainty in the applicable discharge-probability, stage-discharge, and stage-damage 
functions.  By conducting a large number of iterations, the program computes expected 
values of damages while specifically accounting for the uncertainties in the underlying 
data.  The expected average annual damages for each reach are then calculated using 
these figures. 
 
 
16. 1   Structure, Vehicle, and Ground Elevations.  First floor elevations were 
estimated using an aerial survey topographical map with five foot contours.  According to 
“Risk-based Analysis for Flood-damage-reduction Studies” (EM 1110-2-1619, USACE, 
Washington, DC, August 1996), the standard deviation of the measurement error for such 
a map is 0.60 feet. 
 
16.2 Depth-Damage Functions. 
 
16.2.1 Residential Depth-Damage Functions.   This analysis uses generic depth-
damage functions with associated uncertainty parameters described in the U.S. Army 
Corps of Engineers Economic Guidance Memorandum (EGM) 04-01, “Generic Depth-
Damage Relationships for Residential Structures with Basements.”  The EGM also list 
depth-damage relationships for structures without basements, which were used in this 
analysis.  Three types of structures without basements are described:  one-story 
structures, two or more story structures, and split level structures.  The standard deviation 
of measure error is listed for each level of flooding in the damage schedules. 
 
16.2.2 Commercial Depth-Damage Functions.  This analysis uses depth damage 
curves developed for the New Orleans District of the U.S. Army Corps of Engineers 
(MVN) to estimate the effects of flooding on commercial structures and contents.  A 
panel of experts composed of one general contractor, one insurance adjuster, and one 
certified restorer was asked to estimate damages to three types of commercial structure 
construction at various flooding depths.  Of the three types (metal frame walls, masonry 
walls, and wood or steel frame), the damage function for masonry walls under freshwater 
conditions were used in this study as best representing the commercial structures in the 
Iao Stream floodplain. 
 



For each depth of flooding, the panel produced a maximum, minimum, and mean value 
of damage for the sample structure they were asked to evaluate.  These values, expressed 
as a percent of structure value, were entered into the HEC-FDA program for each depth 
of flooding to produce a series of triangular distributions for structure damage.  The 
MVN contractor also used a panel of experts to estimate depth-damage functions for 
commercial contents using similar methodology, with a triangular distribution of error 
based on minimum, mean, and maximum estimated of damage at different levels of 
flooding. 
 
MVN’s contractor interviewed nine managers and/or owners from each of eight different 
categories of commercial businesses concerning the value of commercial contents and the 
value of the structure in which the building was located.  The value of the structures was 
also evaluated with Marshall and Swift software.  The interviews were used to derive 
Content to Structure Value Ratios (VRCSVRs) for each category of business, as well as 
the variability of those CSVRs, expressed as standard deviations. 
 
The reader is referred to the contractor’s report for comprehensive explanations of 
methodologies used to derive commercial depth-damage functions for structures and 
contents, and associated risk and uncertainty values.  Table 17 presents depth-damage 
functions with uncertainty parameters for all structure types, as used in the HEC-FDA 
model to evaluate Iao Stream. 
 
16.2.3 Vehicle Depth-Damage Functions.  This analysis uses depth damage curves18 
developed by a contractor for the New Orleans District of the U.S. Army Corps of 
Engineers (MVN) to estimate the effects of flooding on parked cars.  A panel of experts 
with experience dealing with flood damaged vehicles, in this case two car-dealership 
operators, was asked to estimate vehicle values and percent damage at various flooding 
depths for new or nearly new compact, mid-sized, and full-sized cars.  The six resulting 
damage estimates were averaged for flood levels between 0.5 feet and 3 feet, and the 
minimum and maximum estimates at each damage level were used as the minimum and 
maximum values of a triangular error distribution.  Above 3 feet, all members of the 
panel estimated damage at 100%. 
 
16.2.4 Yard and Outside Property Damage.  Damages to yards were determined by 
comparing flood heights with ground elevations using the HEC-FDA software. The Niu 
Valley survey taken right after the 1987 flood indicates that mud was deposited on yards 
with flood waters as low as four inches. It is assumed that this phenomenon will also 
occur in the Iao Stream floodplain during the various events, and that lots which 
experience flooding of a foot over ground level or higher will also sustain damages to 
their yards and other outside property.   
 
Although only the mean value of yard damage which occurred in the 1988 Niu Valley 
flood is known, it seems likely that damages varied considerably from one yard to 
another.  In the absence of data, this analysis assumes that the uncertainty of damages 
may be characterized by a symmetrical triangular distribution with a most likely value 



equal to the updated average damages from the Niu Valley flood or about $9,200, a 
minimum value of zero, and a maximum value equal to 200% of the average damages. 
 
 
16.2.5   Emergency Cost.  This analysis assumes that residents of the Iao Stream 
floodplain whose homes are inundated by flood waters above the first floor level will, on 
average, require $4,600 of emergency assistance, based on similar flooding during the 
1988 Niu Valley flood.  A depth damage function for the HEC-FDA program was 
developed which assigned zero damages to a flooding depth of zero inches above the first 
floor elevation and $4,600 to any flooding depth over one inch above the first floor 
elevation.  The uncertainty of first floor elevations is the same as described above for 
residential structure first floor elevations. 
 
Although no data was available for this analysis with respect to the variability of 
emergency costs which occurred in the 1987 Niu Valley flood, it seems likely that 
emergency costs varied considerably.  In the absence of data, this analysis assumes that 
the uncertainty of damages may be characterized by a symmetrical triangular distribution 
with a most likely value equal to the updated average damages from the Niu Valley flood 
or about $4,600, a minimum value of zero, and a maximum value equal to 200% of the 
average damages. 



Table 17.  Depth-damage functions from HEC-FDA model. 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 17 (continued) 
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17. Risk and Uncertainty Parameters for Frequency/Discharge and 
Stage/Discharge Functions in HEC-FDA.  The frequency/discharge function was 
entered using the “Graphical from WSP” command with years of record set at 20 years.   
 
For the without-project condition, the Stage discharge function was entered using the 
“Retrieve from WSP” command with normal distribution of uncertainty and standard 
deviation entered as zero for zero flow, 0.6 feet standard deviation of error for discharges  
from 25-year and greater events and 0.1 for discharges below 25-year events (based on 
WSPs).  The uncertainty of discharges below 25-year events was set low because the 
levees are not expected to fail in these circumstances. As noted in section above, the 
without-project condition is a simplified analysis, with the assumption that levees will 
fail in an event with a 25-year or greater return period. 
 
In section 2.1.5 of the main report, the design criteria for levee heights is described as the 
greater of the existing bank or levee heights or the 222-year with-project Water Surface 
Profile (WSP) plus 3.2 feet.  The 3.2 feet is based on waves about 2 feet high plus two 
0.6 foot standard deviations of measurement error.  Ideally, the effect of waves would be 
analyzed using a separate wave analysis function.  However, although HEC-FDA 
documentation describes a wave height analysis function that is accessed via the Levee 
Features screen, the function does not work.  Consequently, POH engineers increased the 
standard deviation of the with-project Stage-Discharg function to 1.6 feet for all 
discharge values greater than zero to allow for the additional uncertainty of waves. 
 
 
18. Project Performance – Exceedance Probability and Long Term Risk.  For 
flood damage analysis of streams with levees, HEC-FDA calculates the probability that 
the elevation of water in the channel will exceed the height of the levee (or river bank) 
during different probability events for each reach.  The program also calculates the 
cumulative long term risk that water will exceed these “target stages” over periods of ten, 
twenty-five, and fifty years.   
 
Table 18 below presents the calculated target stage and three kinds of exceedance 
probabilities for each reach under Alternative 3: the median and expected probabilities 
that the target stage will be exceeded in any given year; the long term risk, i.e., 
cumulative probability, that the target stage will be exceeded over a ten, twenty-five, or 
fifty-year period, and the conditional probability that the target stage will be exceeded 
should various frequency events occur.    
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Table 18.  Probability Exceedance and Long-Term Risk 
 
 

Target Stage Annual 
Exceedance Probability 

Long-Term Risk (years) Conditional Non-Exceedance Probability by Events Plan Reach Name Target 
Stage 

Median Expected 10 25 50 10% 4% 2% 1% 0.4% 0.2% 

Alternative 3 Reach 1 levee 0.001 0.0000 0.0019 0.0046 0.0092 0.9999 0.9999 0.9996 0.9965 0.9811 0.9613 

 Reach 2 levee 0.001 0.0010 0.0097 0.0242 0.0477 0.9999 1.0000 1.0000 0.9999 0.9991 0.9985 

 Reach 3 levee 0.001 0.0010 0.0097 0.0242 0.0477 0.9999 0.9999 1.0000 0.9998 0.9991 0.9984 

 Reach 4 levee 0.001 0.0010 0.0097 0.0242 0.0477 0.9999 0.9999 0.9999 0.9998 0.9991 0.9984 

 Reach 5 levee 0.001 0.0010 0.0097 0.0242 0.0478 0.9998 0.9999 0.9999 0.9999 0.9991 0.9984 

 Reach 6 levee 0.001 0.0000 0.0012 0.0030 0.0060 0.9999 0.9999 0.9999 0.9994 0.9932 0.9866 

 Reach 7 levee 0.001 0.0000 0.0010 0.0025 0.0051 1.0000 1.0000 1.0000 0.9999 0.9982 0.9961 

 Reach 8 levee 0.001 0.0000 0.0010 0.0024 0.0049 0.9999 1.0000 1.0000 1.0000 0.9992 0.9984 
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EXECUTIVE SUMMARY 
 

Authorized under Section 203 of the Flood Control Act of 1968 (Public Law 90-483), 
construction of the original Iao Stream Flood Control Project, including a debris basin, 
levees, a channel, and stream realignment was completed in 1981.  Flooding between 
1981 and 1989 caused damage to the original construction.  A reconnaissance Study for 
the Iao Stream Flood Control Project Modification was approved by HQ USACE in 
December 1995. 
 
Iao Stream is approximately 16 miles long and is located in the State of Hawaii, on the 
northwestern portion of the Island of Maui, and in the County of Maui.  The modification 
project is located in Wailuku Village at the lower end of the stream, downstream of North 
Market Street. 
 
Iao Stream is not a navigable watercourse.  Construction of this modification project is to 
prevent flooding, not induce it.  There is no necessity for relocation of public utilities.  
No relocations under PL 91-646 are anticipated.  There are no known surface or 
subsurface minerals that would affect the construction, operation and maintenance of this 
modification project.  The non-Federal sponsor, Maui County, has been assessed as to its 
capabilities to acquire the necessary land, easements, right-of-way, relocations, and 
disposal (LERRD) interests and is considered fully capable of acquiring the necessary 
interests.  Also, Maui County has been notified in writing of the risks of acquiring the 
LERRD before the execution of the Project Cooperation Agreement (PCA) and the 
Government’s formal notice to proceed with the acquisition.  Zoning is agricultural, 
residential, and industrial and there are no changes required for the project.  
Environmental Impacts are addressed in other sections of the Engineering Documentation 
Report.  Landowner’s attitudes indicated adversity to this project. 
 
The modification project will require 4.78 acres of permanent channel improvement 
easements, 0.32 acre of perpetual joint use road easements, and 2.06 acres of temporary 
work area easements.  The non-Federal sponsor has approved the Government’s standard 
easement estates for the necessary easements.  There are multiple owners involved.  The 
baseline cost estimate for real estate includes $118,400 for the easements, a 30% 
contingency in the amount of $35,500 and $240,000 for administrative costs, totaling 
$394,000.  A detailed schedule of all land acquisition milestones, approved by the Project 
Manager and the non-Federal sponsor, is also included in the report. 
 
The information provided in this report meets the requirements of ER 405-1-12, Chapter 
12, Section 12-16c. 
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1.  AUTHORITY/PURPOSE 
 
The initial Iao Stream Flood Control Project was authorized by the Flood Control Act of 
1968 (PL 90-483).  In compliance with Section 221 of the Flood Control Act of 1970, a 
local cooperation agreement was executed with the non-Federal sponsor, the County of 
Maui, on 23 May 1976.  The construction of a debris basin, a channel, levees along the 
right bank, and stream realignment was completed in 1981. 
 
Between 1981 and 1989 flood damage caused erosion that compromised channel stability 
and weakened portions of the existing levees.  The Corps of Engineers conducted a 
Reconnaissance Study on modifying the existing flood control project.  The study was 
approved by HQ USACE in December 1995. 
 
This Real Estate Planning Report is for the proposed Iao Stream Flood Control Project 
Modification.  This REPR will be included as a part of the Engineering Documentation 
Report. 
 

2. DESCRIPTION 
 
Iao Stream is located in the Village of Wailuku, Island of Maui, State of Hawaii.  It is 
about 16 miles long and falls from an elevation of 5,788 feet to sea level.  The subject 
modification area is located at the lower end of the stream, downstream of North Market 
Street to approximately the mouth.  The right side of the stream is elevated above the 
flood way and is developed with industrial, residential and offices.  The left side of the 
stream is flood way/flood plain and is mostly undeveloped.  It is largely grown up in 
weeds and brush but with a few agricultural areas. 
 
The proposed modification project will follow the existing alignment of the stream 
between stations 22+00 and 94+00 and will contain a 10 year flood within the structural 
improvements.  The floodplain would remain on the left bank.  The design is for a roller-
compacted concrete and boulder invert channel with 60 to 80 foot bottoms.  The channel 
lining and retaining wall will be raised because of the increased flow and higher flood 
levels.   
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The tracts required for the project modification perpetual channel improvement 
easements are as follows: 
 
TMK   Owner      Area in Square Feet 
 
234033029  A & B Hawaii, Inc.    1,997.4 
 
233001003  Tracy, Mark W. & Carla   798.0 
 
234032001  C. Brewer Homes    127,890.8 
 
234033050  Maui Hostel LLC    2,469.2 
 
234029030  Mary H. Amaral     1,223.8 
 
234029036  Richard J. Hoehn    4,665.3 
 
234033014  Wailuku Sugar    19,596.3 
 
234033024  A & B Hawaii, Inc    1,880.7 
 
233001025  Casey J. Del Dotto    1,008.6 
 
234031001  Noenoe Lindsey    46,375.3 
 
Total         207,905.4 
 
In addition to these tracts, the project requires approximately 14,000 square feet of 
perpetual road access easement at a location to be determined during design.  It also 
requires 2 temporary work area easements approximating 90,000 square feet, also at 
locations to be determined during design.  This is also at an undetermined location.  The 
total for all tracts is 311,905.4 square feet. 
 

3. SPONSOR’S REAL ESTATE INTERESTS 
 
The sponsor acquired the lands for the original project construction, therefore, those lands 
are not considered in this modification project.  It has been determined that the estates 
acquired in the original project are sufficient for use in the modification project needs but 
credit will not be allowed for lands previously acquired for the original project. 
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4. ESTATES TO BE ACQUIRED 
 
ROAD EASEMENT:   
 
A perpetual and assignable easement and right-of-way in, on, over and across (the land 
described in Schedule A) (Tract Nos. __, __ and __.) for the location, construction, 
operation, maintenance alteration and replacement of (a) road(s) and appurtenances 
thereto; together with the right to trim, cut, fell and remove there from all tress, 
underbrush, obstructions and other vegetation, structures, or obstacles within the limits of 
the right-of-way; (reserving, however, to the owners, their heirs and assigns, the right to 
cross over or under the right-of-way as access to their adjoining land at the locations 
indicated in Schedule B);  subject, however, to existing easements for public roads and 
highways, public utilities, railroads and pipelines. 
 
TEMPORARY WORK AREA EASEMENT:  
 
A temporary easement and right-of-way in, on, over and across (the land described in 
Schedule A) (Tracts Nos., and), for a period not to exceed__________, beginning with 
date possession of the land is granted to the United States, for use by the United States, 
its representatives, agents, and contractors as a (borrow area) (work area), including the 
right to borrow and/or deposit fill, spoil and waste material thereon). (move, store and 
remove equipment and supplies, and erect and. remove temporary * structures on the land 
and to perform any other work necessary and incident to the construction of the Project, 
together with the right to trim, cut, fell and remove, therefore all trees, underbrush, 
obstructions, and any other vegetation, structures, or obstacles within the limits of the 
right-of-way; reserving, however, to the landowners, their heirs and assigns, all such 
rights and privileges as may be used without interfering with or abridging the rights and 
easement hereby acquired; subject, however, to existing easements for public roads and 
highways, public utilities, railroads and pipelines. 
 
CHANNEL IMPROVEMENT EASEMENTS   
 
A perpetual and assignable right and easement to construct, operate, and maintain 
channel improvement works on, over and across (the land described in Schedule A) 
(Tract Nos. __, __, and __.) for the purposes as authorized by the Act of Congress 
approved _______, including the right to clear, cut, fell, remove and dispose of any and 
all timber, trees, underbrush, buildings, improvements and/or other obstructions 
therefore; to excavate dredge, cut away, and remove any or all of said land and to place 
thereon dredge or spoil material; and for such other purposes as may be required in 
connection with said work of improvement; reserving, however, to the owners, their heirs 
and assigns, all such rights and privileges as may be used without interfering with or 
abridging the rights and easement hereby acquired; subject, however, to existing 
easements for public roads and highways, public utilities, railroads and Pipelines. 
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     5.  FEDERAL PROJECTS/OWNERSHIP 
 
The original Iao Stream Flood Control Project was a cost-shared project between the 
United States and a non-Federal sponsor, Maui County.  The County still owns the 
interest acquired.  There are no federal owned lands within the project requirement areas. 
 

6.  NAVIGATION SERVITUDE 
 
Iao Stream is not considered a navigable river and the Navigation Servitude does not 
apply. 
 

7. MAPS 
 
Maps depicting the State of Hawaii and Island of Maui, the project area, the easements 
acquired for the original project and the required easements for the modification project 
are attached in the addendum. 
 

8. FLOODING 
 
The stream is a natural floodway and flood waters rise quickly with heavy rains on the 
mountain.  Proposed construction, operation and maintenance of this project is to control 
flooding, and prevent loss of life and property damages.  The design is intended to 
contain the 10 year flood within the structural improvements and the standard project 
flood within the designated floodplain and existing levees. 
 
      9. BASELINE COST ESTIMATE FOR REAL ESTATE 
 
Fee Title………………………………………………………………………..$ 0 
 
Perpetual Channel Improvement Easement……………………………………$ 106,160 
 
Perpetual Joint Use Road Easement……………………………………………$ 4,000 
 
Temporary Work Area Easement………………………………………………$ 8,240 
 
Improvements…………………………………………………………………..$ 0 
 
Hazard Removals……………………………………………………………….$ 0 
 
Mineral Rights………………………………………………………………….$ 0 
 
Damages………………………………………………………………………..$ 0 
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Contingencies…………………………………………………………………..$ 35,500 
 
Relocations……………………………………………………………………..$ 0 
 
Uniform Relocation Assistance (PL 91-646)…………………………………..$ 0 
 
Acquisition Administrative Costs………………………………………………$ 240,000 
 
TOTAL COST………………………………………………………………….$ 394,000 
 
 
 

10.  PL 91-646 RELOCATION BENEFITS 
 
No PL 91-646 benefits are anticipated for the project. 
 
 

11. MINERALS 
 
There are no surface of subsurface minerals known that would impact the project or 
acquisition. 
 
 

12. ASSESSMENT OF SPONSOR’S ACQUISITION CAPABILITY 
 
An assessment of the sponsor’s acquisition capabilities to acquire the land necessary for 
this project is attached as an exhibit.  Maui County is fully capable.   
 

13. ZONING 
 
The subject properties have four zoning classifications: 
 
 Agriculture- This is the primary zoning found on the tracts.  It primarily applies to 
those properties located along the west (left) bank of the stream.  Although zoned 
agriculture, very little of the property is used for crops, but it does have agricultural 
potential. 
 
 Conservation- This applies to one property. 
 
 Residential/Interim- This zoning applies to 5 parcels. 
 

14. MILESTONES 
 
The sponsor will begin preliminary acquisition work approximately 6 months prior to 
PCA execution as follows: 
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 Survey/Maps/Title 90 Days 01 Oct 2009 01 Jan 2010 
 Legal Descriptions 30 Days 01 Jan 2010 01 Feb 2010 
 Appraisals  90 Days 01 Feb 2010 01 May 2010 
 
Execution of the PCA is anticipated on or around 1 May 2010.  The sponsor will 
complete acquisition of LERRD within 180 days after the PCA execution as follows: 
 
 Documentation 120 Days 01 May 2010 01 Sep 2010 
 Negotiations  60 Days 01 July 2010 01-Sep 2010 
 Final Subdivision 60 Days 01 Sep 2010 01 Nov 2010 
 Payments  90 Days 01 Sep 2010 01 Dec 2010 
 
LERRD certification  21 Days 1 Dec 2010 22 Dec 2010 
 

15. PUBLIC UTILITIES RELOCATIONS 
 
There are no anticipated public utility relocations for this project. 
 

16. ENVIRONMENTAL IMPACTS 
 
Environmental impacts, if any, are discussed in other sections of the Engineering 
Documentation Report. 
 

17. ATTITUDES OF LANDOWNWERS 
 
During a public meeting held 12 August 2003, many members of the public opposed the 
project due to a disbelief of potential future flooding and potential damages to cultural 
resources and wildlife habitats. 
 

18. NOTIFICATION TO SPONSOR 
 
The non-Federal sponsor, Maui County, as been notified in writing about the risks of 
acquiring the LERRD for the project prior to the PCA execution and the Government’s 
formal notice to proceed.  The written notification is attached as an exhibit. 
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Wailuku, Maui, Hawai‘i  
Comment Period: June 23, 2015-July 23, 2015 

  
1 

 

Name	 Affiliation	 Source	 Date	 Summary	of	Comment	 Response	to	Comments	

Chris Sugidono, 
Staff Writer / 
Photographer 
 

The Maui News Email 6/24/2015 

My understanding is that one of the main points of 
the project is to reconnect the main channel to the 
overflow channel, or floodplain. 
Why was the main channel not connected to the 
overflow channel?  Was it connected in the past, 
and that's why it's being "reconnected?"  What is 
the overflow channel?  Is it a bunch of farmland 
or an open area?  Any other information you have 
would be helpful and thank you for your time. 

The ‘Īao Stream Flood Control Project, 
constructed in 1981 by the U.S. Army 
Corps of Engineers, includes channel 
improvements in the upper and lower 
reaches of the stream, levees, and 
designated floodplain along the left bank. 
The middle reach of the stream remained 
unlined.  The Project is designed so that 
when stream flows exceed the 25-year flood 
frequency, water is diverted to the 
designated floodplain on the left bank to 
prevent the remaining flows in the stream 
from overtopping the stream banks and 
flooding the Wailuku area.  The use of the 
floodplain during high stream flow 
conditions is an integral part of the overall 
function of the Project.  
Over the years, the channel invert (bottom) 
and right bank levee toe has deepened and 
eroded significantly as a result of high 
velocity flows and steep slopes. 
The designated floodplain is restricted to 
agricultural purposes.  As such, structures 
are not permitted within the floodplain. 
The purpose of the overflow channel, 
described in the Project modification, 
diverts flows to the floodplain more 
frequently, thus reducing damaging flows 
within the channel and to the right bank 
levees.  
The overflow channel is being built by 
lowering the left bank.  Storm water will 
temporarily be detained in the floodplain 
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Name	 Affiliation	 Source	 Date	 Summary	of	Comment	 Response	to	Comments	
before re-entering downstream. 
(Response provided by Joseph Bonfiglio, 
Chief of Public Affairs 
USACE Honolulu District) 

Tom Clark Landowner Email 6/30/2015 

Would the project affect my property, which can 
be described as a long, skinny parcel located 
parallel to the right bank by Wili Pa Loop. 

Parcel TMK: 3-4-020: 080, owner Tom 
Clark, is located adjacent to the stream and 
several other properties.  Parcels just 
downstream, TMK: 3-4-020: 044, 045, and 
046 will be impacted.  However, this 
property is not identified as being affected 
by the proposed changes on the right bank.   

Douglas Murdock, 
Comptroller 

State of Hawaii 
Department of 
Accounting and 
General Services 

Letter 7/1/2015 

No comments to offer at this time. Comment acknowledged.  Thank you for 
your response. 

Ford N. Fuchigami, 
Director of 
Transportation 

State of Hawaii 
Department of 
Transportation 

Letter 7/2/2015 

Obtain a permit from Department of 
Transportation (DOT) Highways Division, Maui 
District Office for the transport of oversized 
and/or overweight materials and equipment on 
State highway facilities. 

Comment acknowledged.  Required permits 
will be obtained for the transport of 
oversized and/or overweight materials and 
equipment on State highway facilities 
during the construction of the Proposed 
Action.  Thank you for your response. 

John V. Duey, 
President 

Hui O Na Wai 
Eha 

Email 7/5/2015 

1. Do not do anything in the low flow channel 
above Hawaiian Commercial Sugar Co 
(HC&S) intake; it has been basically closed 
per agreement on April 14, 2014. 

2. Remove the existing cement in the Wailuku 
river bed as suggested back in 2009 at the 
public meeting. 

1.  The Proposed Action does not include 
any actions within the subject area. 

2. Removing the existing cement in the 
stream would not meet the project 
objective of reducing flood risks and 
preventing further erosion of the existing 
levee and stream bank.   

 

Arthur J. Logan, 
Major General 

State of Hawaii 
Department of 

Letter 7/6/2015 
No comments to offer at this time. Comment acknowledged.  Thank you for 

your response. 
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Name	 Affiliation	 Source	 Date	 Summary	of	Comment	 Response	to	Comments	
Hawaii National 
Guard Adjutant 
General 

Defense 

Alec Wong, P.E., 
Chief, Clean Water 
Branch 

State of Hawaii 
Department of 
Health (DOH)         
Clean Water 
Branch (CWB) 

Letter 7/7/2015 

1. Project must meet criteria: antidegradation 
policy, designated uses, water quality criteria. 

2. May be required to obtain NPDES permit.  
3. If project involves work in, over, or under 

waters of the United States, contact the 
USACE Regulatory Branch regarding their 
permitting requirements.  A Section 401 
Water Quality Certification (WQC) may be 
required. 

4. All discharges related to project construction 
or operation activities must comply with the 
State's Water Quality Standards.   

5. Ensure project planning follows: reduce, 
reuse, and recycle to protect, restore, and 
sustain water quality and beneficial uses of 
State waters. 

1. The Proposed Action will ensure that its 
potential impacts to State waters meet 
the stated criteria. 

2. An NPDES permit will be obtained prior 
to the start of the proposed construction 
activities.  The permit application 
process would be initiated during the 
design phase of the project. 

3. A Section 404(b)(1) analysis (Appendix 
B of the EA) has been prepared for the 
Proposed Action since it would involve 
work in a stream that could potentially 
result in discharge of fill and/or dredge 
material into an aquatic ecosystem.  
Since the proposed project may generate 
discharges to State waters during 
construction, a Section 401 WQC would 
be required.  DOH, the state approving 
agency, would only issue a conditional 
WQC during the design phase.  The final 
WQC would be issued to the contractor, 
upon receipt of acceptable BMPs.  The 
application would be filed with the 
Clean Water Branch of the DOH at least 
180 days before the date the WQC is 
needed (i.e., start of construction).   

4. Concur.  All discharges related to the 
Proposed Action will comply with the 
State's Water Quality Standards. 
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Name	 Affiliation	 Source	 Date	 Summary	of	Comment	 Response	to	Comments	
5. Concur.  Project planning will ensure 

that the said policies/criteria are met. 

David C. Goode, 
Director of Public 
Works 

County of Maui 
Department of 
Public Works 

Letter 7/8/2015 
We reviewed the subject application and have no 
comments. 

Comment acknowledged.  Thank you for 
your response. 

Scott Nakasone, 
Assistant Division 
Administrator 

State of Hawaii 
Department of 
Human Services 

Letter 7/8/2015 

There is a child care facility at the Maui Family 
Support Services Childcare Center (1844 Wili Pa 
Loop).  May need to contact the facility directly to 
discuss if there will be an impact. 

USACE will ensure that best management 
practices (BMPs) are implemented during 
construction activities to minimize potential 
impacts to the surrounding 
neighborhood/facilities.  Any facilities that 
may be impacted during construction 
activities will be contacted prior to the start 
of construction.   

John V. Duey, 
President 

Hui O Na Wai 
Eha 

Letter 7/15/2015 

1. Iao Stream has officially been changed back to 
Wailuku River as of May 27, 2015 by the 
Hawaii Board of Geographic Names.  It is 
being brought up on the Federal level in the 
next couple of months. 

2. Still believe that the “no action alternative” is 
the right thing. 

3. Still believe Alternative B would be the proper 
way to go; not to remove all concrete just the 
cement in the channel. 

4. Do something about the 22’ drop so that 
stream life can have a better chance to migrate 
up-river. 

 
 
 
 
 

1. Comment acknowledged.  The EA has 
been revised accordingly. 

2. The no action alternative would not 
address the project objective of reducing 
flood risks and preventing further 
erosion of the existing levee and stream 
bank.   

3. Although Alternative B may increase the 
potential for groundwater recharge and 
possibly restore habitats within the 
stream, it does not alleviate the 
increased flood risk in areas surrounding 
the stream/river.   

4. The project objective is to reduce flood 
risk and is not to restore the ecological 
function of the stream.  USACE is not 
authorized to conduct ecosystem 
restoration.  Funding to address concerns 
over the 22’ vertical structure may be 
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5. Page 2-12 O&M; clear the weir every year 

instead of every 5 years. 
6. Page 3-64; cannot understand the statement 

“agriculture land would not be significantly 
impacted.”  That is an untrue statement. 

7. Make available a place that Hawaii 
Commission on Water Resource Management 
(CWRM) can install a stream gauge as 
required by the settlement agreement of April 
2014. 

available through the Continuing 
Authorities Program (CAP) Section 
1135 that allows for environmental 
restoration of an existing Corps project 
particularly if matching funds were 
made available from a local sponsor.   

5. The assumption of clearing the weir 
every 5 years was made for cost 
estimating purposes; following project 
completion, County of Maui will be 
responsible for clearing the weir as 
required to maintain the low-flow within 
the diversion weir. 

6. The county obtained a perpetual flowage 
easement from Wailuku Sugar Company 
on 6 October 1980 on the land parcels 
located within the left bank floodplain.  
This easement was acquired for the 
flood control project to allow flood 
water to occasionally inundate this area 
when flows exceed the channel capacity.  
The current proposed modification does 
not change the original intent or function 
of the project with respect to flooding of 
this land. 

7. It is outside of USACE’s area of 
responsibility to install a stream gauge 
as required by the settlement agreement 
of April 2014; CWRM will determine 
the location of the stream gauge and 
coordinate with USACE/County of 
Maui as needed.  Adequate space will be 
available to install the stream gauge as 
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the Proposed Action does not require 
substantial use of land/space within or 
adjacent to the stream.   

Patti Kitkowski, 
District 
Environmental 
Health Program 
Chief 

State of Hawaii 
Department of 
Health Maui 
District Health 
Office 

Letter 7/16/2015 

1. NPDES permit coverage may be required for 
the project. 

2. A Section 401 WQC may be required.  

1. An NPDES permit will be obtained prior 
to the start of the proposed construction 
activities.  The permit application 
process would be initiated during the 
design phase of the project. 

2. Since the proposed project may generate 
discharges to State waters during 
construction, a Section 401 WQC would 
be required.  DOH, the state approving 
agency, would only issue a conditional 
WQC during the design phase.  The final 
WQC would be issued to the contractor, 
upon receipt of acceptable BMPs.  The 
application would be filed with the 
Clean Water Branch of the DOH at least 
180 days before the date the WQC is 
needed (i.e., start of construction).   

Kyle K. Ginoza, 
P.E.             
Director of 
Environmental 
Management 

County of Maui 
Department of 
Environmental 
Management 

Letter 7/20/2015 

Solid Waste Division has no comments.   
 
Wastewater Reclamation Division (WWRD) 
comments: 
1. Access to all existing sewer improvements 

will need to be provided for maintenance. 
2. Any manhole within anticipated flood areas 

will need to be sealed to the satisfaction of the 
WWRD in order to prevent water infiltration. 

3. Any sewer facility affected by the project shall 
be protected or relocated with approval by the 

1. Concur.  Access to all existing sewer 
improvements, if any within the affected 
area, will be provided for maintenance 
as required. 

2. Concur.  Any manhole within 
anticipated flood areas, if any within the 
affected area, will be sealed to the 
satisfaction of the WWRD in order to 
prevent water infiltration. 

3. Existing sewer utilities would not be 
impacted by the Proposed Action.   
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Wastewater Reclamation Division. 

Skippy Hau, 
Aquatic Biologist 

State of Hawaii 
Department of 
Land and Natural 
Resources  
(Division of 
Aquatic 
Resources) 

Letter 7/20/2015 

Draft EA: 
1. Will kalo farming and lo'i be given priority in 

restoring the inundation area along with 
kuleana ditches?  There appears to be 
historical information that with over a hundred 
years of diversions for sugar cane production, 
land use has changed.  For example, farming 
banana and other crops could absorb water but 
water would not be expected to return to the 
stream.  The irrigation system used for 
Waihe‘e should be replicated.  The terracing 
and natural flow for lo'i adjoining the stream 
is outstanding.  Will Commission on Water 
Resources Management (CWRM) appurtenant 
permit holders be involved?      

2. [Page 3-35] Hihiwai (Neritina granosa) were 
collected from the Iao Stream mouth from 
2000 to 2006.  Hihiwai recruitment stopped 
because of below average rainfall from 
2007-2013.  Hihiwai have returned in May 
2015 possible due to the restored continuous 
flow.   

Appendix B Section 404(B)(1) Evaluation: 
3. Water measurements should be conducted 

during stream flow and not be repeating that 
low flow and/or dry conditions persist 90% of 
the year.  Please gather some useful water 
quality information and make stream flow 
estimates for that location. 
 
 

1. Installing an irrigation system for 
farming is outside of the objective of 
the project.  The intent of the Proposed 
Action is not to divert the stream 
permanently but to construct a 
overflow channel that would allow 
stream waters to be diverted to the 
floodplain on the left bank during large 
storm events.  Under normal 
conditions, the stream waters will 
remain within the main channel. 

2. Comment noted.  Section 3.5, 
Biological Resources of the EA has 
been revised to include conditions 
following flow restoration and the 
presence of Hihiwai in the stream 
indicating that the stream flow has been 
more consistent following 
implementation of the IIFS in October 
2014. 

3. The Section 404(B)(1) Evaluation has 
been updated to reflect the current flow 
conditions of the stream. Water quality 
measurements were gathered during the 
water quality and biological surveys 
conducted in April 2012 and November 
2016.  However, these measurements 
were collected to characterize existing 
aquatic environments and not to 
establish compliance with water quality 
standards. The criteria for turbidity, 
total suspended solids, and nutrient
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4. [Suspended Particulate/Turbidity 

Determination] No data presented. 
5. [Page 11] O‘opu nakea (Awaous) has been 

revised back to Awaous stamineus and all five 
fishes are endemic. 

Appendix F Water Quality and Biological 
Survey: 
6. [Figure 3] The two 2-inch channel irons have 

provided limited flow but has never been 
shown to provide amphidromous passage.  It 
should be labeled as a passage channel.   

7. [Figure 4A] I asked the low-flow channel be 
corrected for continuous stream flow.  The 
low-flow channel changes to the other side 
downstream.  Instead of a plunge pool or 
staging area to climb the waterfall, there is a 
shallow concrete bottom with no hiding areas. 
 
 
 
 
 
 
 
 
 
 
 
 

 

measurements require making 
comparisons with geometric mean 
values; a minimum of three separate 
sampling events per location would be 
required to generate a proper statistic 
for comparison with a criterion. 
Ideally, multiple samplings would 
encompass a “typical” range of 
conditions for the location. If required, 
these standards will be used, together 
with “baseline” data collected from a 
series of preconstruction sampling 
events, to develop decision rules as part 
of the data quality objectives (DQO) 
process in an applicable monitoring 
and assessment program developed in 
accordance with a Clean Water Act 
Section 401 Water Quality 
Certification.  

4. See response above. 
5. The section has been revised as stated. 
6. The water quality and biological survey 

has been updated accordingly. 
7. The project objective is to reduce flood 

risk and is not to restore the ecological 
function of the stream.  USACE is not 
authorized to conduct ecosystem 
restoration.  Funding to address 
concerns over the continuity of low-
flow channel may be available through 
the Continuing Authorities Program 
(CAP) Section 1135 that allows for 
environmental restoration of an 
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8. Stenogobius and Eleotris have been found 

upstream.  As post larvae, they were 
transported with the other o‘opu collected by 
the Waiehu Bridge. 

9. Honu (Chelonia mydas) have been present in 
coastal waters and nesting has increased over 
time. 

existing Corps project particularly if 
matching funds were made available 
from a local sponsor. 

8. Comment acknowledged.  An updated 
biological survey was conducted in 
November 2016 following restoration 
of the stream flow.  Findings of the 
updated survey has been included in 
the Final EA. 

9.    Comment acknowledged.  As discussed 
in the EA (Section 3.5.5), the Proposed 
Action is anticipated to have positive 
impacts on the green sea turtles since it 
would result in improved water quality 
in the coastal zone in the vicinity of the 
stream mouth. 

Darren T. Lerner, 
PhD 
Interim Director 

University of 
Hawaii Water 
Resources 
Research Center 

Letter 7/20/2015 

The Water Resources Research Center does not 
have the capacity to review the EA at this time 
due to faculty position vacancy.  The Center will 
exclude itself from commentary on the EA. 

Comment acknowledged.  Thank you for 
your response. 

Leo R. Asuncion, 
Acting Director 

Office of 
Planning State of 
Hawaii 

Letter 7/21/2015 

1. The Draft EA should consider and evaluate 
the Proposed Action based upon the statewide 
planning system in HRS Chapter 226, the 
Hawaii State Plan and should include an 
analysis that addresses whether the proposed 
project conforms or is in conflict with goals, 
objectives, policies, and priority guidelines 
listed in the Hawaii State Plan. 

2. The Draft EA provides a synopsis of the 
Coastal Zone Management Act and an 
acknowledgement that the project will need to 
be consistent with the Hawaii Coastal Zone 

1. Analysis based on the goals, objectives, 
policies, and priority guidelines listed in 
the Hawaii State Plan has been included 
in the Final EA.  

2. Discussion on how the proposed project 
conforms to the CZM objectives and its 
supporting policies has been included in 
the Final EA. 
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Management (CZM) program.  The Draft EA, 
however, does not address the project’s 
conformity with the enforceable policies of 
the Hawaii CZM program found in HRS § 
205A-2.  The Final EA should include an 
assessment on how the proposed project 
conforms to the CZM objectives and its 
supporting policies.   

3. The Proposed Action will need an evaluation 
on Federal Consistency requirements. 

3. USACE will ensure that Federal 
Consistency requirements are met prior 
to implementing the Proposed Action. 

Alan K. Bernaldo, 
CPA Landowner Email 7/22/2015 

Major concern with "right bank armoring and 
repair to existing revetments".  My office building 
and other business owners have had the land 
eroded to a point dangerously close to the building 
structures.  The stream's present lining ends 
downstream of the eroded hillside.  Armoring on 
the right bank is crucial to prevent further 
catastrophic erosion along the bank supporting 
affected buildings.  Timeline to address this issue 
sooner than mid-2018 should be considered. 

Thank you for your comment.  USACE is 
aware of this issue and plans to implement 
the Proposed Action, which includes 
armoring of the subject right bank, pending 
receipt of funding. 
 

Russell Y. Tsuji, 
Land Administrator 

State of Hawaii 
Department of 
Land and Natural 
Resources 
(DLNR)                  
Land Division 

Letter 7/22/2015 

DLNR Land Division distributed the Draft EA to DLNR Divisions for their review and 
comments.  Following are comments from the Engineering Division. 

Carty S. Chang, 
Chief Engineer 

DLNR            
Engineering 
Division 

Letter 7/21/2015 

Please take note that part of the project site, 
according to the Flood Insurance Rate Map 
(FIRM), are located in Flood zones AE, AEF, XS, 
and X.  The National Flood Insurance Program 
(NFIP) regulates developments within Flood 
Zones AE, AEF, and XS, but not Flood Zone X.  

Comment acknowledged.  USACE will 
ensure that the Proposed Action complies 
with the rules and regulations of the NFIP 
presented in Title 44 of the CFR. 
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The project must comply with the rules and 
regulations of the NFIP presented in Title 44 of 
the Code of Federal Regulations (CFR), whenever 
development within a Special Flood Hazard Area 
is undertaken.   

Ashley Lindsey Landowner Email 7/23/2015 

My family owns parcels TMK: 2340300020000 
and 2340310010000 which both abut the Iao 
Stream/Wailuku River.  It is important to us that 
we put back this agricultural property into active 
farming, more specifically Hawaiian farming of 
kalo or taro.  With the O&M road and the building 
of the berm that exists on the plan, it might 
preclude us or create such financial hardship that 
would prevent us from farming.  The O&M road 
stretches from the lower portion of TMK 
340300010000 through the upper portion of TMK 
340300020000 and the berm will be located at the 
upper portion of TMK 340300020000.  Please 
take into consideration with designing the 
specifics of the plan.   

The O&M road and the raised berm will be 
designed to minimize impacts to the use of 
the surrounding land parcels. 
 
 

Clayton I. Yoshida, 
AICP,          
Planning Program 
Administrator     
for               
William R. Spence, 
Planning Director  

County of Maui 
Department of 
Planning 

Letter 7/23/2015 

1. The project is within the areas covered by the 
Maui Island Plan and Wailuku-Kahului 
Community Plan.  We do not find that the 
Draft EA listed the land use designations for 
the project area from those two plans.   

2. The project could impact the feasibility of the 
development of Project District 2 of the 
Wailuku-Kahului Community Plan as 
envisioned within the Community Plan.  

3. The Wailuku-Kahului Community Plan 
includes the following objectives and policies 
which are supported by the project: Objectives 
and Policies No.3 - “Protect shoreline wetland 

1. The EA has been revised to include a list 
of land use designations of the affected 
area defined in the Maui Island Plan and 
Wailuku-Kahului Community plan. 

2. USACE has verified that the Proposed 
Action is not in conflict with the 
development of Project District 2 of the 
Wailuku-Kahului Community Plan.  

3. Comment acknowledged.   
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resources and flood plain areas as valuable 
natural systems and open spaces resources”; 
and Objectives and Policies No.4 - “Ensure 
that storm water run-off and siltation will not 
adversely affect the marine environment and 
nearshore and offshore water quality.” 

Rhiannon T. 
Chandler-‘Īao        
D. Kapua‘ala 
Sproat                     
Isaac H. Moriwake    

EARTHJUSTICE 
Letter        

(via email) 
7/23/2015 

Impacts to Native Stream Life, Habitat, and 
Migration 
1. The Draft EA (DEA) provides few details on 

what impact the Proposed Action will have on 
native amphidromous species migration in 
light of the restoration of stream flows and 
uses vague language that does not provide the 
level of transparency necessary to facilitate 
meaningful public comment in the 
environmental review process. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. An updated biological survey of the 
project area was conducted in November 
2016 following restoration of stream 
flow.  The EA has been revised to 
include the updated results of the 
biological survey and also includes 
discussion of potential impacts of the 
Proposed Action on the native 
amphidromous species. Observations 
made during the biological survey 
conducted in 2016 and recent 
observations made by DAR indicate the 
presence of species in the stream, 
including the native amphidromous 
species, that are indicative of a more 
consistent stream flow.  The number of 
these species are expected to increase 
over time as the stream continues to 
experience more frequent continuous 
flow to the ocean.  
The Proposed Action would not impact 
the ability for an interim instream flow 
standard (IIFS) of greater than 5 million 
gallons per day (mgd) to remain in the 
channel through the project area and 
downstream to the stream mouth, and 
has been designed to facilitate fish 
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2. The DEA does not provide any clear 
illustrations and diagrams that would enable 
laypeople in the public to readily understand 
how the proposed structures will look and 
operate in their specific environmental 
settings.  

3. The DEA does not make clear how much 
instream flow the diversion wall will 
accommodate. 

4. Stream habitat should be improved to facilitate 
species migration. 

5. The DEA does not contain sufficient 
information to describe the existing challenges 
for species migrating upstream. 

6. USACE could add features to the Proposed 
Action to facilitate species migration.  The 
USACE’s lack of alternatives that would 
improve habitat for species migration, coupled 
with a finding that the current action would 
not have a significant impact on these same 
amphidromous species, disregards the 
requirements of the cumulative impact 
analysis.  

 
Impacts to Groundwater Recharge, Coastal 
Springs, and Nearshore Resources 
7. The DEA does not provide discussion of 

alternatives that would mitigate the project’s 
impacts on groundwater recharge and coastal 
spring flow. 

 
 

passage by incorporating a 15-ft wide 
opening in the diversion weir. The 
Proposed Action would not result in 
impediment of the continuous flow or 
the biological connectivity of the 
stream; therefore, is not anticipated to 
have any negative impacts on the native 
amphidromous species migration. 

2. Additional diagrams have been added to 
the final EA to help the public more 
easily understand the proposed action. 

3. The diversion wall will accommodate up 
to a 10-year frequency flood event.   

Response to comments #4, 5, & 6: 
The project objective is to reduce flood 
risk and is not to restore the ecological 
function of the stream.  USACE is not 
authorized to conduct ecosystem 
restoration.  Funding to address 
concerns over the 22’ vertical structure 
may be available through the 
Continuing Authorities Program (CAP) 
Section 1135 that allows for 
environmental restoration of an 
existing Corps project particularly if 
matching funds were made available 
from a local sponsor. 

7. The objective of the current project is 
to reduce flood risks and not to address 
impacts from past actions. 
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8. EA does not provide the full range of 

alternatives that the law requires; consider 
alternatives that would expose the base of the 
channel (leaving the concrete walls and other 
flood control measures within the channel in 
place) and facilitate aquifer recharge. 

9. Consider the non-economic value of a healthy, 
functioning stream system from mauka to 
makai.  The loss of and estimated1mgd of 
groundwater recharge is economically 
quantifiable and staggering over the thirty year 
life of the project. 

10. The Hui shares NOAA’s concern, expressed at 
the September 17, 2014 interagency meeting, 
regarding the possibility that sediment from 
the floodplain area will reenter the main 
channel near the river mouth, impairing 
nearshore waters. 
 

Impacts to Archaeological Resources and 
Cultural Practices 
11. An Archaeological Monitoring Plan (AMP) is 

warranted and should be produced in 
conjunction with the Proposed Action.  The 
DEA (i.e., the archaeological impacts section) 
needs details on the extent of ground 
disturbance activities; given the extent of 
ground disturbance activities being proposed, 
a qualified archaeologist must be on hand to 
monitor ground disturbing activities in 
addition to implementation of an AMP.  
 

8. Section 2 of the EA includes 
description of the alternatives 
considered in accordance with the 
National Environmental Policy Act 
(NEPA) and Hawaii Revised Statues 
(HRS) Chapter 343 as a result of 
agency and internal scoping input and 
how they were compared/screened to 
select the preferred alternative.  
Exposing the base of the channel would 
result in erosion of the stream bottom 
and subsequent increase in risk of levee 
failure.   

9. Comment acknowledged.   
10. As discussed in Section 3.5.5 of the  

EA, following concerns expressed by 
NOAA regarding the possibility of 
sediment reentering the main channel, 
the sedimentation study was revised to 
include the rate of sediment loss 
originating from within the overflow 
channel area and floodplain during a 
standard project flood (SPF) event. It 
was concluded that although diversion 
of flood waters would result in 
transport of sediment from the 
floodplain into the main channel to 
some extent, implementation of the 
Proposed Action would result in overall 
reduction in sediment load downstream 
of the proposed project area. 

11. An AMP will be prepared and 
archaeological monitoring will be 
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12. The Hui urges that the Proposed Action 

incorporate modifications to address 
community concerns over the ecosystem 
functionality for amphidromous species, 
aquifer recharge, and upwelling of coastal 
springs, which have been negatively impact by 
USACE’s past mistakes (i.e., channel 
hardening).  If these issues are not addressed, 
the Proposed Action continues long-standing 
impacts to traditional and cultural practices. 

conducted during all ground disturbing 
activities.  The AMP will be reviewed 
by the State Historic Preservation 
Division (SHPD) prior to the start of 
construction activities.  The EA has 
been revised to include this statement.  

12. The project objective is to reduce flood 
risk and is not to restore the ecological 
function of the stream.  USACE is not 
authorized to conduct ecosystem 
restoration.  Funding to address 
concerns over the ecosystem 
functionality for amphidromous 
species, aquifer recharge, and 
upwelling of coastal springs may be 
available through the Continuing 
Authorities Program (CAP) Section 
1135 that allows for environmental 
restoration of an existing Corps project 
particularly if matching funds were 
made available from a local sponsor.  
During the environmental analysis of 
the Proposed Action, USACE has 
conducted consultation with Native 
Hawaiian groups to ensure that there 
are no significant impacts to traditional 
and cultural practices within the project 
area. 

Jessica E. Wooley, 
Director 

State of Hawaii 
Department of 
Health       Office 
of Environmental 
Quality Control 

Letter 7/23/2015 

1. Include a list of all permits and approvals 
required into the body of the EA pursuant to 
Section 11-200-10, Hawaii Administrative 
Rules (HAR). 

2. The anticipated determination and the findings 

1. Concur.  The EA has been revised to 
include a list of all permits and 
approvals required. 

2. Concur.  The referenced document has 
been corrected as indicated and included 
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& reasons supporting the agency’s anticipated 
determination, which was submitted to our 
Office as a stand-alone document, is a required 
content of the EA and must be included within 
the body of the EA. Further, the referenced 
document must be corrected to state that the 
Department of Public Works is the 
proposing/determining agency.     

3. Include graphic material or additional figures 
that are easier to comprehend than Figure 1-3. 

4. Withdraw the 2009 Draft EA to alleviate 
confusion. 

within the body of the EA.
3. Additional diagrams that are easier to 

comprehend has been added in the EA.   
4. Do not concur.  The 2009 Draft EA 

needs to be kept on record since the 
current Draft EA references the 2009 
Draft EA as well as information that are 
only found in the 2009 Draft EA.  As 
stated in the EA, because of public and 
agency concerns over potential 
significant impacts under the alternative 
that was recommended in the 2009 Draft 
EA, the USACE decided to prepare an 
Environmental Impact Statement (EIS).  
During the EIS alternative screening 
process, a new alternative measure 
(Alternative F; the Proposed Action in 
the current EA) that addressed the 
project purpose and need, and did not 
require significant disturbance or 
modification to the existing stream 
alignment, was identified.  Since this 
new alternative (i.e., the Proposed 
Action) was anticipated to have minimal 
impacts to the existing condition of the 
stream and the environment surrounding 
the stream, in 2013, the USACE decided 
to re-scope the project from an EIS to an 
EA.  A Withdrawal of Notice of Intent 
(NOI) to prepare an EIS will be issued 
following issuance of the Final 
EA/Finding of No Significant Impact 
(FONSI) under the current Proposed 
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Action.     

Kamana‘opono M. 
Crabbe, Ph.D.     
Ka Pouhana, Chief 
Executive Officer 

State of Hawaii      
Office of 
Hawaiian Affairs 
(OHA) 

Letter 7/23/2015 

1. Given the level of ground disturbance and 
location of the project, the USACE should 
commit to archaeological and cultural 
monitoring during ground disturbing activities. 
The DEA discusses monitoring with ambiguity. 

2. OHA has yet to receive correspondence from 
the USACE initiating consultation for the 
Proposed Action. 

3. OHA strongly urges the USACE to 
reincorporate project elements that will mitigate 
the impact of channelization ma uka and ma kai 
of the current project boundaries and improve 
the overall habitability of Iao Stream.  There is 
no reasonable basis under NEPA for 
segmenting review of the new work and 
excluding earlier impacts (from past stream 
modifications).   

4. The USACE and COM are encouraged to 
incorporate Hawaiian (indigenous and 
Polynesian-introduced) plants into its 
landscaping for this project. 

1. The EA has been revised to include 
language that commits to archaeological 
and cultural monitoring during ground 
disturbing activities. 

2. A formal letter initiating consultation for 
the Proposed Action was sent to OHA 
on December 5, 2016.  

3. The project objective is to reduce flood 
risk and is not to restore the ecological 
function of the stream.  USACE is not 
authorized to conduct ecosystem 
restoration.  Funding to address 
concerns over the overall habitability of 
Iao Stream may be available through the 
Continuing Authorities Program (CAP) 
Section 1135 that allows for 
environmental restoration of an existing 
Corps project particularly if matching 
funds were made available from a local 
sponsor. 

4. No landscaping is anticipated under the 
Proposed Action. 

Steve & Michele 
Haller Landowners Letter 7/23/2015 

The proposed project would have negative 
impacts on our property (TMK 2-3-4-031-001 and 
TMK 2-3-4-030-002) which is and has been in 
active agricultural use for the last ten years.  
Although portions of our parcels have designated 
flood level zones, deliberate flooding was never 
anticipated.  If the proposed project goes through, 
it will be a negative impact to us and to the group 
of farmers that have been farming with us for the 

The county obtained a perpetual flowage 
easement from Wailuku Sugar Company on 
6 October 1980 on TMK parcel 2-3-4-031-
001.  This easement was acquired for the 
flood control project to allow flood water to 
occasionally inundate this area when flows 
exceed the channel capacity.  The current 
proposed modification does not change the 
original intent or function of the project 



Summary of Public Comments  
Draft Environmental Assessment 
Modification to the ‘Īao Stream Flood Control Project 
Wailuku, Maui, Hawai‘i  
Comment Period: June 23, 2015-July 23, 2015 

  
18 

 

Name	 Affiliation	 Source	 Date	 Summary	of	Comment	 Response	to	Comments	
last ten years. with respects to flooding of this land.  

Kristi Young, 
Acting Field 
Supervisor 

U.S. Fish and 
Wildlife Service, 
Pacific Islands 
Fish and Wildlife 
Office 

Letter 8/12/2015 

1. The Service concurs with the conclusions 
reached in the Draft EA that the Proposed 
Action will be more beneficial than other 
alternatives previously considered, particularly 
in regard to the nearshore marine environment 
at the mouth of the stream. 

2. The Service still recommends that mitigating 
measures be undertaken due to 1) long-term 
permanent losses of aquatic habitat already 
resulting from earlier project phases; 2) the 
relationship of the proposed alternative to 
earlier work (the current proposal was 
developed to correct deficiencies in the earlier 
construction); 3) because of existing and future 
watershed -level impacts that could be rectified 
to conserve stream function to support native 
stream fauna; and 4) because a recent 2014 
decision by the State of Hawaii Commission on 
Water Resource Management (CWRM) has 
now established an Interim Instream Flow 
Standard (IIFS) of 10 million gallons per day 
(mgd) near Kepaniwai Park, and 5mgd at the 
stream mouth, making faunal connectivity 
considerations in the Iao Stream system more 
significant than in the past.  Long-term 
functional losses within the project area still 
need to be addressed both up- and downstream 
of the proposed footprint; these are well within 
the appropriate scope of the Draft EA impact 
analysis.  Much of the impact to stream 
function has already occurred from earlier 
project elements, and some additional impacts 

1. Comment acknowledged. 
2. According to 40 CFR 1508.20, 

“Mitigation” includes: (c) rectifying the 
impact by repairing, rehabilitating, or 
restoring the affected environment or (e) 
compensating for the impact by 
replacing or providing substitute 
resource or environments. Mitigation 
measures are only applicable if the 
Proposed Action would result in 
significant adverse impacts to the 
environment.  Earlier recommendations 
will be carried forward if they are 
needed to address impacts (if any) from 
the Proposed Action.  Alternative F, the 
Proposed Action, is not anticipated to 
result in significant adverse impacts to 
the environment and thus mitigation 
measures would not be warranted or 
appropriate. 
Long-term functional losses within the 
stream footprint have resulted from 
changes in the streambed dynamic and 
upstream watershed use/development 
that have occurred during the past 30 
years.  The project area is located within 
a mostly urbanized portion of the 
watershed where the stream is isolated 
from the watershed to prevent overland 
flooding.  The Proposed Action provides 
the opportunity, within a limited area, 
for the stream to return to its natural 
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(albeit minor) are now proposed.  It is the 
position of the Service that these should not be 
reviewed in a piecemeal, out-of-context 
approach.  Several of the recommendations put 
forth by the Service on earlier renditions of the 
proposed project, contained in our July 2011 
and December 2011 FWCA 2b reports and in 
response to the original 2009 Draft EA, 
therefore remain relevant.  

3.  The Service continues to maintain that 
cumulative project impacts, including past 
stream channelization and modifications, 
should be included within the scope of the 
overall project impact analysis.  The current 
NEPA process is being conducted to address a 
project design that corrects earlier 
project/construction deficiencies, and would 
therefore not be needed if not for problems that 
had arisen in regard to those earlier project 
elements.  There is no reasonable basis under 
NEPA for segmenting review of new work and 
excluding earlier impacts.  The Service 
continues to maintain that the Corps’ approach 
of narrowing the scope of the project to only a 
review of the environmental impacts of the new 
project Alternative F, without analyzing 
cumulative impacts from the project as a whole, 
and in the absence of a watershed context, is in 
conflict with NEPA, the Clean Water Act and 
the Fish and Wildlife Coordination Act.   
 
 

process of spreading across the 
floodplain during large storm events.  
The Proposed Action would not result in 
impediment of the continuous flow or 
the biological connectivity of the stream 
through Wailuku town and would not 
result in further isolation of the stream 
from the watershed; therefore, would not 
have any significant impacts to the 
watershed ecology. 

3. Per 40 CFR 1508.7, “Cumulative impact 
is the impact on the environment which 
results from the incremental impact of 
the action when added to other past, 
present, and reasonably foreseeable 
future actions regardless of what agency 
(Federal or non-Federal) or person 
undertakes such other actions. 
Cumulative impacts can result from 
individually minor but collectively 
significant actions taking place over a 
period of time.”  The 1981 Flood 
Control Project was implemented after a 
NEPA-compliant EIS was completed 
with identified mitigation measures 
following approval of that EIS’ Record 
of Decision.  The current project is 
significantly temporally separate and is 
essentially incremental to the completed, 
approved, and mitigated original flood 
control project implemented in 
1981project by 34 years.  Any 
cumulative impacts on the watershed 
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derive from those already experienced 
since the initial project construction.  
The Proposed Action has been evaluated 
in a NEPA-compliant EA that has 
assessed whether implementation of this 
Proposed Action would result in 
significant direct, indirect, or cumulative 
adverse impacts to the environment.  
Whether impacts to stream function 
have occurred from earlier project 
elements or not, the current project (the 
Proposed Action) considers the current 
conditions in the stream as the baseline 
and assess whether there would be any 
significant impacts under the Proposed 
Action.  The project area is located 
within a mostly urbanized portion of the 
watershed where the stream is isolated 
from the watershed to prevent overland 
flooding.  The Proposed Action provides 
the opportunity, within a limited area, 
for the stream to return to its natural 
process of spreading across the 
floodplain during large storm events.  
The Proposed Action would not result in 
impediment of the continuous flow or 
the biological connectivity of the stream 
through Wailuku town and would not 
result in further isolation of the stream 
from the watershed; therefore, is not 
anticipated to have any significant 
impacts to the watershed ecology. 
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4. Given that the new IIFS flows will now 

establish permanent perennial connectivity 
throughout the length of the Iao Stream system, 
the Service maintains that all earlier 
recommendations to improve stream function 
and faunal passage are even more relevant and 
compelling for the Corps to consider in the 
context of this Draft EA.  Design features that 
could help improve aquatic biological function 
in Iao Stream, and that should be evaluated in 
the context of this Draft EA include 1) 
realigning and possibly deepening the low flow 
channels throughout the length of the project, 
with specific attention to reconnecting the 
channels where they are bifurcated, and 2) 
creating native stream faunal passage/structures 
or modifying existing vertical drop structures to 
better enable faunal passage.  The Service 
would be please to discuss these issues further 
in order to provide for their evaluation and 
implementation.  

4. The project objective is to reduce flood 
risk and is not to restore the ecological 
function of the stream.  USACE is not 
authorized to conduct ecosystem 
restoration.  Funding to address 
concerns over stream function and 
faunal passage of Iao Stream may be 
available through the Continuing 
Authorities Program (CAP) Section 
1135 that allows for environmental 
restoration of an existing Corps project 
particularly if matching funds were 
made available from a local sponsor.  
USACE would like to keep the 
conversation open with USFWS so that 
efforts to correct previous design 
deficiencies and restore the biological 
function of the stream can be 
considered/incorporated into future 
projects. 

 
 



From: Shimabuku, Lorayne P POH
To: Kristi Ono; Miya Akiba; Martine C. Bissonnette; Wiggs, Jessica
Cc: Ty Takeno; Cary Yamashita
Subject: FW: MEDIA QUERY: Iao Stream Flood Control Modification Project (UNCLASSIFIED)
Date: Thursday, June 25, 2015 9:30:09 AM

FYI below - our response to Maui News.

-----Original Message-----
From: Bonfiglio, Joseph POH
Sent: Thursday, June 25, 2015 7:56 AM
To: Shimabuku, Lorayne P POH; Chow, Derek J POH
Cc: DLL-CEPOH-PA Staff
Subject: FW: MEDIA QUERY: Iao Stream Flood Control Modification Project (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: FOUO

FYI - thanks for your prompt response.

-----Original Message-----
From: Bonfiglio, Joseph POH
Sent: Thursday, June 25, 2015 7:53 AM
To: Chris Sugidono
Cc: DLL-CEPOH-PA Staff
Subject: MEDIA QUERY: Iao Stream Flood Control Modification Project (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: FOUO

MEDIA QUERY:  Iao Stream Flood Control Modification Project
Chris Sugidono
Staff Writer / Photographer
The Maui News
Work: 808.242.6349
csugidono@mauinews.com

Aloha Chris,

Mahalo for your patience. The answer to your question is below:

QUESTION: 

My question is about the Iao Stream Flood Control Modification Project, specifically about the Overflow
Channel. 
My understanding is that one of the main points of the project is to reconnect the main channel to the
overflow channel, or floodplain.

Why was the main channel not connected to the overflow channel? Was it connected in the past, and
that's why it's being "reconnected?" What 
is the overflow channel? Is it a bunch of farmland or an open area?

Any other information you have would be helpful and thank you for your time. I can be reached on my
cell at 280-8806 or work 242-6349. Thanks.

ANSWER:  

The Iao Stream Flood Control Project, constructed in 1981 by the U.S. Army Corps of Engineers,

mailto:Lorayne.P.Shimabuku@usace.army.mil
mailto:Kristi.Ono@co.maui.hi.us
mailto:makiba@gsisg.com
mailto:mbissonnette@gsisg.com
mailto:Jessica.R.Wiggs@usace.army.mil
mailto:Ty.Takeno@co.maui.hi.us
mailto:Cary.Yamashita@co.maui.hi.us


includes channel improvements in the upper and lower reaches of the stream, levees, and designated
floodplain along the left bank.  The middle reach of the stream remained unlined.  The Project is
designed so that when stream flows exceed the 25-year flood frequency, water is diverted to the
designated floodplain on the left bank to prevent the remaining flows in the stream from overtopping
the stream banks and flooding the Wailuku area.  The use of the floodplain during high stream flow
conditions is an integral part of the overall function of the Project.  Over the years, the channel invert
(bottom) and right bank levee toe has deepened and eroded significantly as a result of high velocity
flows and steep slopes.

The designated floodplain is restricted to agricultural purposes.  As such, structures are not permitted
within the floodplain.

The purpose of the overflow channe      l, described in the Project modification, diverts flows to the
floodplain more frequently, thus reducing damaging flows within the channel and to the right bank
levees.  The overflow channel is being built by lowering the left bank.  Storm water will temporarily be
detained in the floodplain before re-entering downstream.

Aloha/

Joseph Bonfiglio
Chief of Public Affairs
U.S. Army Corps of Engineers
Honolulu District
Ft. Shafter, Hawaii 96858
Office (808) 835-4002 / 4004
CEPOH-PA@USACE.ARMY.MIL   

-----Original Message-----
From: Chris Sugidono [mailto:csugidono@mauinews.com]
Sent: Wednesday, June 24, 2015 2:55 PM
To: CEPOH-PA POH
Subject: [EXTERNAL] Iao Stream Flood Control Modification Project

Hi Joseph,

Thanks for taking my call. My question is about the Iao Stream Flood 
Control Modification Project, specifically about the Overflow Channel. 
My understanding is that one of the main points of the project is to 
reconnect the main channel to the overflow channel, or floodplain.

Why was the main channel not connected to the overflow channel? Was it 
connected in the past, and that's why it's being "reconnected?" What 
is the overflow channel? Is it a bunch of farmland or an open area?

Any other information you have would be helpful and thank you for your 
time. I can be reached on my cell at 280-8806 or work 242-6349. Thanks.

Best,
Chris

-----
Chris Sugidono
Staff Writer / Photographer
The Maui News
Work: 808.242.6349
csugidono@mauinews.com

Classification: UNCLASSIFIED

mailto:csugidono@mauinews.com


Caveats: FOUO

Classification: UNCLASSIFIED
Caveats: FOUO

Classification: UNCLASSIFIED
Caveats: FOUO



From: Shimabuku, Lorayne P POH
To: Kristi Ono
Cc: Miya Akiba; Wiggs, Jessica; Sakai, Michael Y POH
Subject: RE: [EXTERNAL] Iao Stream Question from Tom Clark
Date: Tuesday, June 30, 2015 3:36:46 PM

No problem.  Mike was able to figure it out for us!

-----Original Message-----
From: Kristi Ono [mailto:Kristi.Ono@co.maui.hi.us]
Sent: Tuesday, June 30, 2015 3:36 PM
To: Shimabuku, Lorayne P POH
Cc: Miya Akiba; Wiggs, Jessica; Sakai, Michael Y POH
Subject: RE: [EXTERNAL] Iao Stream Question from Tom Clark

Thank you for confirming. Sorry I had the incorrect TMK.
 

Kristi

>>> "Shimabuku, Lorayne P POH" <Lorayne.P.Shimabuku@usace.army.mil> 6/30/2015 3:29 PM >>>
Kristi

Here are the results of your inquiry:
TMK: 3-4-020: 008 is actually inland on Mill Street, but didn't match the description you provided of
being a "long, skinny parcel.  Upon further research, we found that parcel TMK: 3-4-020: 080, owner
Tom Clark, is located adjacent the stream, and adjacent several properties.  This property is not
identified as being affected by the proposed changes on the right bank.  Parcels just downstream, TMK:
3-4-020: 044, 045, and 046 will be impacted.  I would appreciate if you could follow up with Mr. Clark
on this inquiry.

For future Iao inquiries, you can direct them to me via email at iaostreamea@usace.army.mil. 

Nani

-----Original Message-----
From: Kristi Ono [mailto:Kristi.Ono@co.maui.hi.us]
Sent: Tuesday, June 30, 2015 9:24 AM
To: Shimabuku, Lorayne P POH
Subject: [EXTERNAL] Iao Stream Question from Tom Clark

Nani,

I received a phone call from Tom Clark, owner of TMK: 3-4-020: 008.  He asked if the project will affect
his property, which can be described as a long, skinny parcel located parallel to the right bank by Wili
Pa Loop.  It looks like the property is upstream of the improvements and it isn't listed as an affected
property under Table 3-6 of the DEA.  Can you please confirm that his property is outside the project
limits?

I will gladly get back to him, but if you prefer to keep the project communication with USACE/GSI feel
free to respond to him via email: clark.tom1@gmail.com.  How would you like us to handle any future
inquiries directed to COM-DPW?  

Thank you,
Kristi

mailto:Lorayne.P.Shimabuku@usace.army.mil
mailto:Kristi.Ono@co.maui.hi.us
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mailto:Kristi.Ono@co.maui.hi.us








From: Miya Akiba
To: Martine C. Bissonnette
Subject: FW: [EXTERNAL] Wailuku river/Iao stream
Date: Friday, July 10, 2015 11:01:34 AM

-----Original Message-----
From: Shimabuku, Lorayne P POH [mailto:Lorayne.P.Shimabuku@usace.army.mil] On Behalf Of Iao
Stream EA, POH
Sent: Monday, July 06, 2015 1:53 PM
To: Miya Akiba
Cc: Kristi Ono
Subject: FW: [EXTERNAL] Wailuku river/Iao stream

Miya
Comment received.
Nani

-----Original Message-----
From: John Duey [mailto:jduey@maui.net]
Sent: Sunday, July 05, 2015 3:05 PM
To: Iao Stream EA, POH
Cc: D. Kapua Sproat; Koa Hewahewa; Isaac Moriwake; Rhiannon Chandler-Iao
Subject: [EXTERNAL] Wailuku river/Iao stream

Aloha to ACOE

Just leave it alone already. Stop wasting our money.  You messed it up back in 1978 why do it again? 
Do not do anything in the low flow channel above HC&S intake it has been basically closed per
agreement April, 14, 2014.

If you insist on doing something do the Dept. of Water Supply and the residences of central Maui a big
favor and remove the existing cement in the  Wailuku river bed as was suggested by all of us back in
2009 at a public meeting. Do u keep records?

John V. Duey
Pres. Hui O' Na Wai Eha
Sent from my iPad

mailto:/O=FIRST ORGANIZATION/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=GSIAKIBA
mailto:/O=FIRST ORGANIZATION/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Mmbissonnette
mailto:Lorayne.P.Shimabuku@usace.army.mil
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From: Shimabuku, Lorayne P POH on behalf of Iao Stream EA, POH
To: Martine C. Bissonnette
Cc: Miya Akiba
Subject: FW: Comments
Date: Wednesday, July 22, 2015 4:48:29 PM
Attachments: image001.gif

FYI.  I believe Mr. Bernaldo was the gentleman that attended our meeting.

-----Original Message-----
From: Alan Bernaldo [mailto:alanbcpa@certfinancial.com]
Sent: Wednesday, July 22, 2015 4:15 PM
To: Iao Stream EA, POH
Subject: [EXTERNAL] Comments

Gentlemen:

Of major concern is the "right bank armoring and repair to existing revetments" mentioned in the scope
of the Iao Stream Flood Control project.

My office building and other business owners have had the land eroded to a point dangerously close to
the building structure itself.

Either due to lack of funding or project oversight the stream's present lining ends downstream of the
eroded hillside. 

The armoring on the right bank is crucial to prevent further catastrophic erosion along the bank
supporting the affected buildings.

The address of my building is 1871 Wili Pa Loop.  The lots adjacent to my building are similarly affected.

Apparently, if funded, the project is to start mid-2018.  A timeline to address the right bank issue
sooner should/need be considered and would be greatly appreciated.

Please contact me should you have any questions.

Thank you.

Alan K. Bernaldo, CPA

(808) 242-5951

This message contains information which is confidential and/or privileged.  This information is intended
for use only by the addressee indicated above.  Any tax advice in this communication is not intended or
written to be used, and cannot be used by you, or your business(s), or any other person or entity for
the purpose of avoiding penalties that may be imposed on the taxpayer.

mailto:Lorayne.P.Shimabuku@usace.army.mil
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mailto:mbissonnette@gsisg.com
mailto:makiba@gsisg.com
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GOVERNOR OF HAWAII
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STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DIVISION

POST OFFICE BOX 621
HONOUJLIL HAWAII 96809

July 22, 2015

Honolulu District, U.S. Army Corps of Engineers

CEPOH-PP-C (Attn: Lorayne Shimabuku) email: iaostreamea@usace.army.mil

Building 230, Room 307
Fort Shatter, Hawaii 96858-5440

Dear Ms. Shimabuku:

SUBJECT: Draft Environmental Assessment (DEA) for the Modification to the lao
Stream Flood Control Project

Thank you for the opportunity to review and comment on the subject matter. The
Department of Land and Natural Resources' (DLNR) Land Division distributed or made available a

copy of your report pertaining to the subject matter to DLNR Divisions for their review and

comments.

At this time, enclosed are comments from the Engineering Division on the subject matter.
Should you have any questions, please feel free to call Lydia Morikawa at 587-0410. Thank you.

Sincerely,

Russell Y. Tsuji

Land Administrator

Enclosure(s)
ec: Central Files
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SUBJECT:

LOCATION:

APPLICANT:

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

LAND DmSION

POST OFFICE BOX 621
HONOLULU- HAWAII 96809

June 25, 2015

MEMORANDUM

DLNR Agencies:

_Div. of Aquatic Resources

_Div. of Boating & Ocean Recreation

_X_Bngineering Division
J)iv. of Forestry & Wildlife
_Div. of State Parks

X Commission on Water Resource Management

.Office ofConseryation & Coastal Lands
X Land Division - Maui District

X Historic Preservation

^-R-Hssell Y. Tsuji, Land Administrat(
Drjkft Environmental Assessment (DEA) for the Modification to the lao Steam

Flood Control Project
Waikulu, Island ofMaui; TMK: (2) 3-4-020:044, 045, 046; (2) 3-4-030:002; (2)
3-4-030:020; (2) 3-4-030:888; (2) 3-4-031:001, 008,015,016,017,023, 019;
(2) 3-4-032:001, 003, 005, 047, 048
County ofMaui, Department of Public Works

U-I

ri-i
cr'.

Transmitted for your review and comment on the above referenced document. We would

appreciate your comments on this document. Please submit any comments by July 21,2015.

The DEA can be found on-line at: http://health.hawaii.gov/oeqc/ (Click on the Current

Environmental Notice under Quick Links on the right.)

If no response is received by this date, we will assume your agency has no comments. If
you have any questions about this request, please contact Lydia Morikawa at 587-0410. Thank you.

Attachments

( ) We have no objections.

( \ We have no comments.
( y^) Commente are attac.jied.

Signed:
Print Name:

Date:

^7i»
^!^ft'5

CWhitow

ec: Central Files



DEPARTMENT OF LAND AND NATURAL RESOURCES
ENGINEERING DIVISION

LD/ Russell Y. Tsuji
Ref.: DEA for Modification to lao Stream Flood Control Project

Maui.018

COMMENTS

() We confirm that the project site, according to the Flood Insurance Rate Map (FIRM), is located in
Flood Zone

(X) Please take note that parts of the project site, according to the Flood Insurance Rate Map
(FIRM), are located in Flood Zones AE, AEF, XS, and X. The National Flood Insurance
Program regulates developments within Flood Zones AE, AEF, and XS as indicated in bold
letters below, but not Flood Zone X.

() Please note that the correct Flood Zone Designation for the project site according to the Flood
Insurance Rate Map (FIRM) is _.

(X) Please note that the project must comply with the rules and regulations of the National Flood
Insurance Program (NFIP) presented in Title 44 of the Code of Federal Regulations
(44CFR), whenever development within a Special Flood Hazard Area is undertaken. If
there are any questions, please contact the State NFIP Coordinator, Ms. Carol Tyau-Beam,

of the Department of Land and Natural Resources, Engineering Division at (808) 587-0267.

Please be advised that 44CFR indicates the minimum standards set forth by the NFIP. Your
Community's local flood ordinance may prove to be more restrictive and thus take
precedence over the minimum NFIP standards. If there are questions regarding the local
flood ordinances, please contact the applicable County NFIP Coordinators below:
() Mr. Mario Siu Li at (808) 768-8098 of the City and County of Honolulu, Department of

Planning and Permitting.
() Mr. Carter Romero (Acting) at (808) 961 -8943 of the County of Hawaii, Department of

Public Works.
(X) Mr. Carolyn Cortez at (808) 270-7253 of the County of Maui, Department of

Planning.

() Mr. Stanford Iwamoto at (808) 241-4896 of the County ofKauai, Department of Public
Works.

() The applicant should include project water demands and infrastructure required to meet water
demands. Please note that the implementation of any State-sponsored projects requiring water
service from the Honolulu Board of Water Supply system must first obtain water allocation credits
from the Engineering Division before it can receive a building permit and/or water meter.

() The applicant should provide the water demands and calculations to the Engineering Division so
it can be included m the State Water Projects Plan Update.

() Additional Comments:

() Other:

Should you have any questions, please call Mr. Dennis Imada of the Planning Branch at 587-0257.

Signed:
CART/Y S/. CHANG, CKtEF ENGINEER

Date: 1/-///r^
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FLOOD ZONE DEFINITIONS
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 1% ANNUAL
CHANCE FLOOD - The 1 % annual chance flood (100-year flood), also known as the base
flood, is the flood that has a 1 % chance of being equaled or exceeded in any given year.
The Special Flood Hazard is the area subject to flooding by the 1 % annual chance flood.
Areas of Special Flood Hazard include Zone A, AE, AH, AO, V, and VE. The Base Flood
Elevation (BFE) is the water-surface elevation of the 1 % annual chance flood. Mandatory
flood insurance purchase applies in these zones:

^B Zone A: No BFE determined.
Zone AE: BFE determined.

H Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding); BFE determined.

I I ZoneAO: Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined.

Zone V: Coastal flood zone with velocity hazard (wave action); no BFE determined.

^| Zone VE; Coastal flood zone with velocity hazard (wave action); BFE determined.

H Zone AEF: Floodway areas in Zone AE. The floodway is the channel of stream
plus any adjacent floodplain areas that must be kept free of encroachment so that
the 1% annual chance flood can be carried without increasing the BFE.

NON-SPECIAL FLOOD HAZARD AREA - An area in a low-to-moderate risk flood zone.
No mandatory flood insurance purchase requirements apply, but coverage is available in
participating communities.

[^ Zone XS (X shaded): Areas of 0.2% annual chance flood; areas of 1 % annual
chance flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual chance flood.

Zone X: Areas determined to be outside the 0.2% annual chance floodplain.

OTHER FLOOD AREAS

Zone D: Unstudied areas where flood hazards are undetermined, but flooding is
possible. No mandatoiy flood insurance purchase requirements apply, but coverage
is available in participating communities.
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Disclaimer: The Department of Land and Natural Resources (DLNR)
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contained in this report. Viewers/Users are responsible for verifying the
accuracy of the information and agree to indemnify the DLNR from any
liability, which may arise from its use.

If this map has been identified as 'PRELIMINARY'or 'UNOFFICIAL;
please note that it is being provided for informational purposes and is
not to be used for official/legal decisions, regulatory compliance, or f!ood
insurance rating. Contact your county NFIP coordinator for flood zone
determinations to be used for compliance with local fioodpfain
management regulations.



From: Shimabuku, Lorayne P POH on behalf of Iao Stream EA, POH
To: Kristi Ono
Cc: Martinez, Nicole M NAF USARMY IMCOM PACIFIC (US); Miya Akiba
Subject: RE: [EXTERNAL] Fwd: ‘Iao Stream Flood Control Modification Project 5(b) DEA (AFNSI)
Date: Thursday, July 23, 2015 11:19:16 AM

Thanks Kristi.

-----Original Message-----
From: Kristi Ono [mailto:Kristi.Ono@co.maui.hi.us]
Sent: Thursday, July 23, 2015 11:13 AM
To: Iao Stream EA, POH
Subject: [EXTERNAL] Fwd: ‘Īao Stream Flood Control Modification Project 5(b) DEA (AFNSI)

>>> Ashley Lindsey <ashleyawakea@gmail.com> 7/23/2015 11:06 AM >>>

To Whom It May Concern:

My name is Ashley Lindsey.  My family owns parcels TMK: 2340300020000 and 2340310010000 which
both abut the ‘Iao Stream/Wailuku River.  I am writing you in response to the “Modification to the Iao
Stream Flood Control Environmental Assessment” document dated June 10, 2015.

I do appreciate that the Army Corps of Engineers is working to update the Flood Control that does exist
at ‘Iao Stream for the safety of our community.  Although, I do have some reservations on what you
are planning for the property.  It is important to us that we put back this agricultural property into
active farming, more specifically Hawaiian farming of kalo or taro.  Upon the purchase of the property, it
did come with rights to use water from the stream for cultivation of things like kalo, where the water is
returned further down the stream.  Water is very important to bring agriculture back to this once fruitful
valley.  Fortunately, with the recent Na Wai Eha enforcement there will be constant flow in the stream. 
As with many other farms, it would also need the ability to have farm structures on the properties. 
With the O&M road and the building of the Berm that exists on the plan, it might preclude us or create
such financial hardship that would prevent us from farming.  The O&M road stretches from the lower
portion of TMK: 340300010000 through the upper portion of TMK: 340300020000 and the berm will be
located at the upper portion of TMK: 340300020000.  Please take this into consideration with designing
the specifics of the plan. 

Mahalo,

Ashley Lindsey

ashleyawakea@gmail.com

mailto:Lorayne.P.Shimabuku@usace.army.mil
mailto:iaostreamea@usace.army.mil
mailto:Kristi.Ono@co.maui.hi.us
mailto:nicole.m.martinez2.naf@mail.mil
mailto:MAkiba@environetinc.com
mailto:Kristi.Ono@co.maui.hi.us
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July 23, 2015 

 
VIA ELECTRONIC TRANSMITTAL 
Honolulu District, U.S. Army Corps of Engineers             
Attn:  Nani Shimabuku 
Building 230, CEPOH-PP-C                                    
Fort Shafter, Hawaiʻi 96858-5440 
 
 

Re:   Comments on the Draft Environmental Assessment for Modification of the 
ʻĪao Stream1 Flood Control Project       

 
Dear Ms. Shimabuku: 
 
 On behalf of Hui o Nā Wai ‘Ehā (“Hui”), we respectfully submit these comments on the 
Draft Environmental Assessment (“DEA”) for Modification to the ‘Īao Stream Flood Control 
Project (“proposed action”).  The Hui is a community organization of residents of Maui and Nā 
Wai ‘Ehā who are dedicated to promoting the conservation and sound management of the waters 
of Waihe‘e, Waiehu, Wailuku, and Waikapū.  As detailed below, the Hui is concerned that this 
proposal to modify the existing flood control project (“project”) disregards previous concerns 
raised by the Hui, other community members, and state and federal agencies regarding the 
project’s cumulative impacts on native stream life, aquifer recharge, archeological resources, and 
traditional and customary Native Hawaiian rights and practices.  The Hui respectfully urges the 
U.S. Army Corps of Engineers (“USACE”) to modify the proposed action to address these 
concerns.  
 
Impacts to Native Stream Life, Habitat, and Migration 
 
 Aside from mentioning that pursuant to the “April 2014 Settlement Agreement, the 
Wailuku Water Company began the release of 10 million gallons of water per day into ‘Īao 
Stream on October 13, 2014,” DEA at 14,2 the DEA provides few details on what impact the 
proposed action will have on native amphidromous species migration in light of the restoration 
of stream flows.  Instead, the DEA uses vague language that does not provide the level of 
transparency necessary to facilitate meaningful public comment in the environmental review 
process. 
 

                                                      
1 On May 27, 2015, the Hawai‘i Board on Geographic Names voted to restore the name Wailuku River to the body 
of water emerging from ʻĪao Valley that was more recently referred to as ʻĪao Stream.  See http://files.hawaii.gov/ 
dbedt /op/gis/bgn/HBGN_Minutes_5-27-2015_JDS_Draft.pdf.  This name change is pending before the U.S. Board 
on Geographical Names. 
 
2 Citations to the DEA and attachments refer to the page number of the consolidated electronic pdf document 
obtained from USACE’s website. 
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The DEA contains a general narrative description of the proposed action, but does not 
provide any clear illustrations and diagrams that would enable laypeople in the public to readily 
understand how the proposed structures will look and operate in their specific environmental 
settings.  This includes, for example, how much (if any) additional streambed will be covered by 
new concrete.  While technical engineering drawings are provided in an appendix, this format is 
not accessible to general readers and limits public transparency and understanding of the 
proposed action’s details.   

 
 The DEA states, “[t]he Proposed Action would not impact the ability for an IIFS of 
greater than 5 mgd to remain in the channel through the project area and downstream to the 
stream mouth and has been designed to facilitate fish passage by incorporating a 15-ft wide 
opening in the diversion wall.”  Id. at 81.  At the interagency meeting on September 17, 2014, 
included in Appendix E, both U.S. Fish and Wildlife Service (“USFWS”) and the State of 
Hawai‘i Department of Land and Natural Resources (“DLNR”) inquired about the amount of 
water that would remain after the diversion wall and indicated that they would like to see a 
minimum flow remain in the stream.  Id. at 266.  We agree, and further observe that the current 
IIFS represents the floor for the restored stream flow, not the ceiling.  The DEA does not make 
clear how much instream flow the diversion wall will accommodate. 
 
 What is clear from the DEA is that because the proposed action is supposedly less 
adverse to existing biological resources than USACE’s 2009 proposal, USACE will not be 
adding any additional features to assist the migration of amphidromous species.  Id. at 81.  The 
DEA further implies that other resource agencies at the interagency meeting on September 17, 
2014, agreed that no further action was needed to improve stream habitat in conjunction with the 
proposed action.  Id. at 82.  The meeting minutes in Appendix E, however, do not reflect these 
sentiments.  Id. at 266.  At this meeting, “USFWS noted that they have previously submitted 
comments to USACE outlining some of their other concerns with the 1981 project, and that they 
still would like to see a path forward by the USACE on addressing those comments.  The team 
discussed some of the measures proposed by USFWS to help restore the biological function of 
the overall stream, including areas outside of the project area of Alternative F.”  Id.  Yet, 
USACE replied that without a local partner, “USACE currently does not have funding under 
Civil Works to correct design deficiencies from the past.”  Id. 
 

It is unclear why USACE is relying on other agencies for funding to correct its own 
project’s habitat design deficiencies.  The DEA observes, “[Continuing Authorities Program] 
Section 1135 allows for environmental restoration of an existing Corps project.”  Id.  This raises 
the question why, under that authority, USACE could not make even limited improvements to 
stream habitat in conjunction with the proposed action.  For example, the current DEA provides, 
“the existing revetment between the overflow channel and outflow return location would be 
reconstructed as part of the Proposed Action.”  Id. at 20.  To the degree that USACE is already 
improving revetments along substantial portions of the channel, stream habitat should also be 
improved to facilitate species migration.  An action as simple as partnering with the United 
States Geological Survey (“USGS”) to install and maintain stream flow gauges as a part of the 
proposed action would enhance the project’s value, and would ensure that modifications do not 
impair ongoing stream flow restoration efforts.   
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 The DEA provides little discussion of existing challenges for species migrating upstream.  
For example, the “Matrix of the Proposed Alternatives for a Draft Environmental Assessment,” 
contained in Appendix C, which allows for a comparison of how the various proposed 
alternatives meet the USACE’s desired outcomes, answers “YES” to the question regarding 
whether the existing flood control project (No Action Alternative A) and the preferred action 
(Alternative F) “Facilitates Aquatic Organism Passage.”  Id. at 226.  This disregards the ongoing 
concerns regarding the existing project that the community, DLNR, and USFWS have expressed 
over many years.  Nowhere in the DEA does USACE mention the various challenges for 
migrating species such as the 22 foot wall structure and the lack of a contiguous low flow 
channel at that point, which are highlighted in the Water Quality and Biological Survey at 
Appendix F.  Id. at 278.   
 
 To facilitate species migration for both the existing project and the proposed action, 
USACE could remediate the 22 foot wall by adding a fish ladder structure and a shallow pool at 
the base.  Adding some boulder-type features to this space would create valuable shelter and 
shading.  It is clear that USACE has the capacity to add these habitat improvement features 
because many of them were proposed as mitigation in the previous 2009 DEA, and in the current 
DEA in conjunction with Alternative C.  Id. at 28.  Such features would go a long way toward 
improving stream habitat that was destroyed by the project.  Id. at 82.  With regard to habitat 
improvements, special attention should be given to state DLNR biologist Skippy Hau’s 
comments, given the depth of his experience in general, and in the project area in particular.  Id.  
at 160. 
 
 The DEA describes cumulative impacts as “impacts on the environment which result 
from the incremental impacts of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (Federal or non-Federal) or person 
undertakes such other actions.”  Id. at 39.  Here, cumulative impact analysis must include the 
existing project, as well as the recent stream flow restoration.  With the restoration of flows, it is 
“reasonably foreseeable” that more stream life will be migrating upstream.  The DEA 
acknowledges, “[a]s the stream continues to experience more frequent continuous flow to the 
ocean, the number of each species currently present in the stream is expected to increase over 
time.”  Id. at 73.  Among the new species recently detected in the stream mouth are hīhīwai and 
hapawai.  Id. 
 

Whereas the dominant factor preventing native stream migration used to be flow 
diversions, which “made it nearly impossible for juvenile snails to migrate past the flood control 
channel,” id., the restoration of stream flows has now effectively highlighted the negative 
impacts of the project.  As the DEA recognizes, “[p]er ER 1105-2-100, Planning Guidance 
Notebook C-3.d(3)(l), it is USACE’s policy to ʻdemonstrate that damages to significant 
ecological resources have been avoided or minimized to the extent practicable; that unavoidable 
damages to these resources have been compensated to the extent justified; and, that restoration 
opportunities for significant ecological resources have been given appropriate consideration 
during the project planning phase.’”  Id. at 81.  The USACE’s lack of alternatives that would 
improve habitat for species migration, coupled with a finding that the current action would not 
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have a significant impact on these same amphidromous species, disregards the requirements of 
the cumulative impact analysis.  USACE should take measurable steps toward mitigating long-
term and cumulative effects of the project to protect amphidromous species that are ecologically 
and culturally significant in Nā Wai ‘Ehā.   
 
Impacts to Groundwater Recharge, Coastal Springs, and Nearshore Resources 
 
 Along related lines, the DEA appears to foreclose better alternatives for the environment 
by taking a narrow approach to community members’ previous input regarding the project’s 
cumulative and long-term impacts on recharge of the groundwater aquifer and traditionally 
valuable coastal springs.  While the Hui appreciates that the preferred alternative of diverting 
waters to a flood plain “incorporates designs that minimize channel hardening within the stream, 
which in turn minimizes potential impacts to groundwater recharge,” id. at 32, the DEA provides 
no other discussion of alternatives that would mitigate the project’s impacts on groundwater 
recharge and coastal spring flow. 
 

In providing comments on the 2009 DEA, several community members, including the 
Hui’s President John Duey, requested that USACE consider an alternative that would remove the 
concrete at the base of the channel, thereby restoring the natural variation in topography, slowing 
water flow to allow sediments to settle, promoting aquifer recharge, and improving habitat for 
aquatic species.  Id. at 190.  Mr. Duey’s comment requested that only the bed of the channel be 
exposed, leaving the concrete walls and other flood control measures within the channel in place.  
Id.  The DEA fails to consider this option, and instead proposes Alternative B which, “would 
include removal of all existing man-made improvements to the existing channel, including 
levees, concrete channels, flood walls, and drop structures, and returning the stream to its 
original natural state.”  Id. at 27.  In proposing such an extreme alternative, USACE essentially 
disqualifies the alternative at the outset.  This all-or-nothing approach to environmental review, 
refusing to consider alternatives such as remedial repairs, reconfiguration of the existing 
structure, or retention of the natural streambed bottom, does not provide the full range of 
alternatives that the law requires.  Accordingly, any alternatives that would expose the base of 
the channel and facilitate aquifer recharge deserve meaningful consideration.   
 
 Like the 2009 DEA, the current DEA estimates the economic value of protecting this 
flood-prone land, without analyzing both the economic and the priceless, non-economic value of 
a healthy, functioning stream system from mauka to makai.  Id. at 193.  As Mr. Duey pointed 
out, USGS calculates that 1 mgd of ground water recharge in the ‘Īao Aquifer is lost daily as a 
result of previous channel hardening.  Id. at 191.  The daily loss of aquifer recharge alone is 
economically quantifiable, and staggering, over the thirty year life of the project. 
 

In addition, sediment the channel transports directly to the nearshore areas continues to 
degrade the reefs and marine life, as well as the traditional and customary practices associated 
with gathering nearshore resources.  Id. at 76.  Along these lines, the Hui shares NOAA’s 
concern, expressed at the September 17, 2014 interagency meeting, regarding the possibility that 
sediment from the flood plain area will reenter the main channel near the river mouth, impairing 
nearshore waters.  Id. at 265.  The DEA does not directly address this concern. 
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Impacts to Archaeological Resources and Cultural Practices 
 
 The DEA overly downplays the likelihood of encountering archeological resources in 
relation to ground disturbing activities.  Relying on the results of a “limited archaeological 
inventory survey (AIS) . . . conducted by Pacific Consulting Services, Inc. (PCSI) in May 2014 
to determine the presence/absence of significant cultural deposits within the project area,” the 
DEA flatly states, “[t]he AIS determined that no historical resources were present in the project 
area; therefore, implementation of the Proposed Action would not adversely affect historic 
properties or any other historical resources.”  Id. at 85, 135.  Given that only 10 trenches were 
dug at varying depths of 60 to 260 centimeters, id. at 390, the limited study may simply not have 
intercepted the existing features.  Id. at 85.  In addition, since there are hundreds of marked and 
unmarked burials along the sand dunes at Mahalani Cemetery on Pi‘ihana near the proposed 
flood plain area, it cannot be readily assumed that “the coast is clear”; rather, utmost caution is 
necessary. 
 
 Yet, the DEA is far from clear to what extent, if any, mitigation measures will actually be 
implemented with regard to archeological resources.  For example, the DEA states passively, 
“archaeological monitoring by a qualified archaeologist should be conducted during ground 
disturbing activities to ensure proper treatment of any possible subsurface historical, cultural, 
and/or archaeological resources encountered.”  Id. at 92.  The DEA mentions this mitigation 
measure and relies on it to minimize the potential harm, but provides no indication or assurance 
of any follow through.  The DEA continues, “[i]f required, an Archaeological Monitoring Plan 
(AMP) shall be completed prior to the start of construction activities by a qualified archaeologist 
and submitted to the SHPD for review and comment before its finalization.”  Id.  Because 
archeological work at a nearby parcel in 2004 revealed a former lo‘i wall and radiocarbon 
samples dating back to the thirteenth century, id. at 85, an AMP is warranted and should be 
produced in conjunction with the proposed action.   
 
 Additionally, while the DEA proclaims that “[i]mplementation of the Proposed Action 
would have less than significant short-term impacts on historic and cultural resources within the 
project area during the construction period,” id. at 91, the DEA provides no detail in the 
archeological impacts section regarding the extent of ground disturbing activities.  Instead, in the 
section of the DEA that discusses traffic impacts, the DEA reveals, “[t]he number of haul trips 
required to dispose of the soil excavated to construct the overflow channel is estimated to be 390 
trips using a 20-cubic yard (CY) dump truck.”  Id. at 121.  There is no mention of this large 
volume of soil disturbance in the archeological impacts section.  Given the magnitude of the 
proposed ground disturbance, a qualified archaeologist must be on hand to monitor ground 
disturbing activities in addition to implementation of an AMP.  The DEA cannot dismiss 
potential impacts to archeological resources in this historically and culturally significant area by 
downplaying impacts and relying on indefinite plans.  As in the case of the Honolulu High–
Capacity Transit Corridor Project (aka, the rail project), compliance is often cheaper than 
litigation.  See Kaleikini v. Yoshioka, 128 Hawai‘i 53, 57, 283 P.3d 60, 64 (2012). 
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 Moreover, the DEA provides little discussion of the project’s true impacts on traditional 
and customary Native Hawaiian rights and practices.  As discussed above, in failing to offer a 
range of alternatives that would restore ecosystem functionality for amphidromous species, or 
remedy channel hardening to allow for aquifer recharge and the upwelling of coastal springs, the 
proposed action continues long-standing impacts to traditional and cultural practices.  USACE’s 
continued refusal to acknowledge or remedy past mistakes, regardless of their ongoing cultural, 
ecological, and economical costs to the community, is disheartening to the community to say the 
least.  Given the acknowledged negative impacts of channelization, the high ecological value of 
this riparian ecosystem and its connected wetland and nearshore marine environments, and the 
ongoing significant controversy over the project, the Hui respectfully urges that the proposed 
action incorporate modifications to address these concerns. 
 
 
 Mahalo for this opportunity to comment.  If you have any questions or require further 
information, please do not hesitate to contact us.  We appreciate your consideration of these 
comments and your efforts to protect irreplaceable public trust resources for present and future 
generations. 
 
      Very truly yours, 
       
         
 
      Rhiannon T. Chandler-‘Īao 
      D. Kapua‘ala Sproat 

Isaac H. Moriwake 
      EARTHJUSTICE 
 
 
 
cc: Office of Environmental Quality Control, State of Hawai‘i 
 Skippy Hau, Aquatic Biologist, State of Hawai‘i, DLNR-DAR 
 John Duey, President, Hui o Nā Wai ‘Ehā 
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REVIEW 

COMMENT 
PROJECT: Iao Stream Flood Control Project LOCATION: Wailuku, Maui, Hawaii 

DOCUMENT: Draft Environmental Assessment 
 DATE: March-April 2009 Document Developed 

By:
GSI Pacific, Inc. 
USACE REVIEWER: Various 

PHONE:  

Reviewer Company 
Name Date COMMENTS RESPONSES (Contractor) 

Back 
check 

by: 
Department of 

Business, Economic 
Development & 

Tourism: Office of 
Planning 

03.30.09 

The proposal to modify the flood control channel 
must be submitted for CZM federal consistency 
review, as required under the CZM Act of 1972, 
Section 307(c). 

Concur.  The project team will comply with CZM 
federal consistency requirements. 

 

State of Hawaii: 
Department of 

Hawaiian Home 
Lands 

03.25.09 

No Comment Thank you for your review. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 
Forestry & Wildlife 

03.19.09 

No Comment Thank you for your review. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Land 
Division – Maui 

District 

03.19.09 

No Comment Thank you for your review. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: 

Engineering Division 

03.19.09 

Please take note that the project site, according to 
the Flood Insurance Rate Map (FIRM), is located 
in Flood Zones A5, A6 and B.  The National Flood 
Insurance Program does regulate developments 
within these flood zones as indicated in bold letters 
below. 

Comment noted. 
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PROJECT: Iao Stream Flood Control Project LOCATION: Wailuku, Maui, Hawaii 
DOCUMENT: Draft Environmental Assessment 

 DATE: March-April 2009 Document Developed 
By:

GSI Pacific, Inc. 
USACE REVIEWER: Various 

PHONE:  

Reviewer Company 
Name Date COMMENTS RESPONSES (Contractor) 

Back 
check 

by: 

State of Hawaii 
Department of Land 

and Natural 
Resources: 

Engineering Division 

03.19.09 

Please note that the project site must comply with 
the rules and regulations of the National Flood 
Insurance Program (NFIP) presented in Title 44 of 
the Code of Federal Regulations (44CFR), 
whenever development within a Special Flood 
Hazard Area is undertaken.   

Concur, thank you for providing guidance. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: 

Engineering Division 

03.19.09 

Please be advised that 44CFR indicates the 
minimum standards set forth by the NFIP.  Your 
Community’s local flood ordinance may prove to 
be more restrictive and thus take precedence over 
the minimum NFIP standards. 

Concur, thank you for providing guidance. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: 

Engineering Division 

03.19.09 

Project must comply with Federal E.O. 11988 Concur, thank you for providing guidance. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(vii) ACRONYMS AND ABBREVIATIONS 
DAR Division of Aquatic Resources 

Revision has been made to acronym list. 
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REVIEW 
COMMENT 

PROJECT: Iao Stream Flood Control Project LOCATION: Wailuku, Maui, Hawaii 
DOCUMENT: Draft Environmental Assessment 

 DATE: March-April 2009 Document Developed 
By:

GSI Pacific, Inc. 
USACE REVIEWER: Various 

PHONE:  

Reviewer Company 
Name Date COMMENTS RESPONSES (Contractor) 

Back 
check 

by: 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(ES-2) Although I did mention that the shading 
does cool water in the concrete channel, I am 
unclear of the vegetated stream banks and what 
would be planted for shading?  The morning sun is 
blocked by the concrete walls in the flood stream 
project for part of the day.  “Large” boulders 
placed in the low flow channel could provide 
“similar shading” without the need for planting 
overhanging vegetation or full channel 
modifications. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(ES-3) The proposed straightening of the stream 
may not totally address the erosion from high water 
conditions.  The stream naturally curves and may 
still result in eroded areas where flow is 
“constricted.”  Since water is absent 90% of the 
time, how will more groundwater be facilitated 
during low flow? 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(ES-3) Erosion is a natural process and the eroded 
banks appear to be the result of the large volume of 
water constricted in certain locations during heavy 
flooding. 

Comment noted. 
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REVIEW 
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PROJECT: Iao Stream Flood Control Project LOCATION: Wailuku, Maui, Hawaii 
DOCUMENT: Draft Environmental Assessment 

 DATE: March-April 2009 Document Developed 
By:

GSI Pacific, Inc. 
USACE REVIEWER: Various 

PHONE:  

Reviewer Company 
Name Date COMMENTS RESPONSES (Contractor) 

Back 
check 

by: 
State of Hawaii 

Department of Land 
and Natural 

Resources: Div. of 
Aquatic Resources –

Skippy Hau 

03.19.09 

(ES-8) The additional traffic over the Imi Kala 
Bridge will greatly impact the usual Post Office 
traffic. 

Comment noted. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(ES-8) Please describe and fully explain “project 
failure” 

“Project failure” refers to the case in which the 
original flood control project can no longer provide 
the adequate protection against flooding as it was 
originally intended to.  Section 1.2 (Project Location 
and Background) and Section 1.4 (Purpose and Need 
for Action) of the EA describes the current state of 
the existing flood control structures and the need for 
action to avoid potential “failure” of the structures.   

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(1-2) I cannot take all the credit for stream 
recruitment.  During the late 1980s, there was 
sufficient rainfall and recruitment to make ‘o’opu 
(fish) and opae (shrimp) common throughout the 
State Park.  A certain level of flow is needed to 
maintain natural stream populations.  The increase 
in reproduction usually coincides with rainy 
season.  However, reproduction can occur 
throughout the year with consistent rains. 

Concur.  The requirement of stream flow to maintain 
natural stream populations has been added to Section 
3.5.3 (Biological Resources; Existing Conditions) of 
the EA. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(1-2) The low rainfall and drought have helped to 
magnify how critical stream flow is necessary for 
healthy stream ecosystem and watershed.  My 
continued collection of post larvae is to document 
that recruitment will need continuous stream flow. 

Concur, as noted above. 
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State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

Waiehu Beach Road (Sta 22+00) 
I collected post larvae stream animals (shrimp, fish, 
prawn) migrating upstream in the concrete run.  
When stream flow stops, pools form and the 
animals survive for another one to four days.  The 
animals must survive the increasing water 
temperature that can exceed 90 degrees F. during 
the summer.  The water eventually dries killing the 
stream animals.  In intermittent stream a stream 
canopy or vegetation helps to cool the water 
temperature.   

Comment noted. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

22-foot drop structure at Station 97+23 
I am not in support of a new stepped drop structure. 
 The “lack of flowing water” rather than the sheer 
drop prohibits migration.  Ordinarily, the first 
waterfall in a stream helps keep invasive species 
and poor climbers from inhabiting upstream 
locations. 
 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

22-foot drop structure at Station 97+23 
I strongly recommend hydraulic improvements.  
Could a weir or some other structure be used to 
pool water?  Deeper depths would allow water to 
slow.  Water could flow over a lip which could also 
help aerate the lower stream. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
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State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

22-foot drop structure at Station 97+23 
Could a waterfall or boulder transition zone be 
made to flow into the low flow channel that was 
built on the left (downstream) side? 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

22-foot drop structure at Station 97+23 
I do not consider the “low flow” channel “ideal.”  
The “low flow channel” would be functional if 
water and stream flow were both present. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(1-12) Alternative III 
(Please describe the boulders in the main channel 
low flow section.  I would like to see much 
“larger” boulders placed or imbedded in the 
concrete channel.  I am not against the proposed 
levee.) 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
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State of Hawaii 
Department of Land 
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Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(1-12) Alternative III 
Instead of baffle blocks, it seems the large boulders 
that are being removed from the stream by tractors 
should be moved to certain locations. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(2-1) (Station 40+00) 
As described previously, could one or more weirs 
be made to slow down the water flowing in this 
area?  Can water depth be increased with a natural 
pool?  This might also create an area that would 
deposit substrate with increased flows.  In my 
discussion with taro farmers, they would redirect 
water with the placement of boulders or rocks to 
prevent erosion in irrigation ditches. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
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03.19.09 

(3-14) Groundwater recharge basin and diversion 
levee 
Is the negative impact introduced species?  
Introduced species will never be eradicated and 
will continue to flow downstream with flooding.  
Gupples, swordtails, toads, and apple snails have 
been found from the State Park to the ocean.  The 
intermittent stream and lack of flow is the biggest 
impediment for maintaining a healthy stream. 

The negative impacts were mentioned during the 
3/31/08 site visit, specifically: 
Backwater will create habitat for undesirable species, 
as well as remove important low stream flows from 
the low flow channel.  In addition, the small dam will 
make it more difficult for aquatic migration during 
low flows. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would not 
include construction of the structures that have raised 
concerns mentioned in this comment.  The new 
design alternative alleviates the concern expressed in 
this comment. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(3-14) Groundwater recharge basin and diversion 
levee 
I suggest that the back of the debris basin be 
reviewed.  The waterfall and stream flowing into 
the debris basin should be duplicated.  If the rocks 
and boulders could be allowed to remain in the 
basin, it would provide needed stream habitat. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(3-14) Groundwater recharge basin and diversion 
levee 
Although, I would love to see the pavement trail 
for public use, it does not appear to be necessary 
for the stream to flow naturally to the ocean 
(Figure 3-7). 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
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State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(3-25) The County of Maui has been placing 
boulders against the eroding levee toe.  I would 
suggest larger boulder be placed upstream to 
redirect and dissipate flow away from the levee toe.

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(5-5) Fresh water spring on Sevilla property. 
If flow is restored to lower Iao Stream, the natural 
stream areas currently proposed for full 
channelization may help to restore flow to this 
spring is the future.  If channelized, we may not 
know what level of flow was needed for such 
springs to flow to the ocean.  Once flow is restored, 
a period of time may be needed for the stream to 
become saturated and natural springs to re-appear 
downstream. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(5-5) The location of the heiau was determined by 
the rocks deposited by the natural stream.  If kalo 
were being raised throughout the watershed, 
wetlands and flooding would be better understood. 
Flood plains would also be clearly known and 
development would not be allowed to occur in 
those areas. 

Comment noted. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(5-7) Iao Streaam attractions is recognized by 
visitors to the Kepaniwai County and Iao State 
Parks.  Many people may not know that the dry 
stream next to the heiau is the same stream they 
photographed in the valley by the Needle. 

Comment noted. 
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State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(5-8) Do three diversion features exist?  Is there a 
Kama ditch diversion?  I’ve only found two 
diversions and came across what might be concrete 
remnants of the Kama ditch diversion above the 
debris basin. 

According to Hui O Nā Wai ‘Ehā and Maui 
Tomorrow Foundation, Inc.’s petition to amend 
interim instream flow standards [IIFS] (dated June 
25, 2004), “Two smaller ditches, the Maniania Ditch 
and the Iao-Waikapu Ditch, carry about 18 Mgal/d 
from diversions in the Iao Stream and from tunnels 
driven in the Iao Stream valley. A third small ditch, 
the Kama Ditch, diverts water from Iao Stream at a 
lower elevation than the shared diversion of the 
Maniania and Iao-Waikapu Ditches.”  Although 
diversion of stream waters is no longer in place 
following implementation of the IIFS in October 
2014, mention of the three diversion features from 
which water was historically diverted will be left as 
is in the EA. 

 

State of Hawaii 
Department of Land 

and Natural 
Resources: Div. of 

Aquatic Resources –
Skippy Hau 

03.19.09 

(5-27) Stream animals have survived the conditions 
in the flood control project.  Although not optimal, 
I strongly recommend that as much of the stream as 
possible, be kept natural.  I do not believe total 
concrete channelization is necessary.  

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

 

State of Hawaii: 
Department of 

Defense – Office of 
the Director of Civil 

Defense 

04.14.09 

No Comment Thank you for your review. 

 

State of Hawaii: 
Department of 
Transportation 

04.17.09 
The proposed subject modification to the existing 
1981 Iao Stream Flood Control project will not 
adversely impact DOT State highway facilities. 

Comment noted. 
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State of Hawaii: 
Department of 
Transportation 

04.17.09 

A permit is required from the DOT Highway 
Division Maui District Office, at telephone number 
(808) 873-3538, for the transport of oversized 
equipment/overweight loads within the State 
highway facilities and for all work done within the 
State Highway right-of-way. 

Thank you for providing guidance, the project team 
will make sure to comply with all applicable DOT 
Highways regulations. 

 

County of Maui: 
Department of Parks 

& Recreation 
04.15.09 

No Comment Thank you for your review. 
 

County of Maui: 
Department of Public 

Works 
04.16.09 

No Comment Thank you for your review. 
 

NOAA: Pacific 
Islands Regional 
Office - Danielle 

Jayewardene Ph.D. - 
Coral Reef Ecologist 

04.22.09 

We are concerned that the proposed RCC lining of 
7,200 ft of the stream (alternative III)will 
significantly increase the in-stream flow and 
decrease the filtration function of the current non-
channelized stream bed and banks, and that this 
will result in an increase in pollutants, nutrients, 
debris, and sediment entering the marine 
environment. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
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NOAA: Pacific 
Islands Regional 
Office - Danielle 

Jayewardene Ph.D. - 
Coral Reef Ecologist 

04.22.09 

While we understand that the proposed Alternative 
III is preferable to channelizing the system as 
proposed in Alternatives I and II, and that 
Alternatives V and VI would have serious negative 
impact to the Wailuku community during flood 
events, we question the lack of a proposed 
alternative which would improve flood control 
while keeping intact the more natural stream 
system (e.g. by maintaining the stream bed in its 
natural condition, stabilizing banks with structures 
other than concrete, creating riparian buffers, 
increasing the function of natural vegetated flood 
plains etc). 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

NOAA: Pacific 
Islands Regional 
Office - Danielle 

Jayewardene Ph.D. - 
Coral Reef Ecologist 

04.22.09 

We understand that this project is well on its way, 
but hope that there is justification for not exploring 
a more environmentally sound alternative. We 
recommend that such an alternative, which 
encompasses an impact assessment to also the 
marine environment, be fully investigated in future 
stream modification projects. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

Wailuku Main Street 
Association 

04.22.09 
Will submit comments at a later time. Comment noted. 

 

DLNR - Div. of State 
Parks 

04.23.09 
No comment Thank you for your review. 

 

DLNR - Commission 
on Water Resource 

Management 
04.27.09 

No comment Thank you for your review. 
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State of Hawaii – 
Department of Health 

04.22.09 

1)  Any project and its potential impacts to State 
waters must meet the following criteria:  
a.  Antidegradation policy (HAR, Section 11-54-
1.1), which requires that the existing uses and the 
level of water quality necessary to protect the 
existing uses of the receiving State water be 
maintained and protected. 
b.  Designated uses (HAR, Section 11-54-3), as 
determined by the classification of the receiving 
State water. 
c.  Water quality criteria (HAR, Section 11-54-4 
through (11-54-8) 

Thank you for providing guidance.  The project team 
will make sure to comply with all applicable state 
and federal regulations. 
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State of Hawaii – 
Department of Health 

04.22.09 

2)  You are required to obtain a National Pollutant 
Discharge Elimination System (NPDES) permit for 
discharge of wastewater, including storm water 
runoff, into State surface waters (HAR, Chapter 
11-55).  For the following types of discharge into 
Class A or Class 2 State waters, you may apply for 
NPDES general permit coverage by submitting a 
Notice of Intent (NOI) from: 
a.  Storm water associated with industrial activities, 
as defined in Title 40, Code of Feral Regulations 
(CRF), Section 122.26 (b)(14)(i) through 
122.26(b)(14)(ix) and 122.26(b)(14)(xi). 
b.  Storm water associated with construction 
activities, including excavation, grading, clearing, 
demolition, uprooting of vegetation, equipment 
staging, and storage areas that results in the 
disturbance of equal or greater than one (1) acre of 
total land area.  The total land area includes a 
contiguous area where multiple separate and 
distinct construction activities may be taking place 
at different times on different schedules under a 
larger common plan of development or sale.  An 
NPDES permit is required before the start of the 
construction activates.   
c.  Hydrotesting water. 
d.  Construction dewatering effluent. 

Thank you for providing guidance.  The project team 
will make sure to comply with all applicable state 
and federal regulations. 

 

State of Hawaii – 
Department of Health 

04.22.09 

3)  For types of waste water discharges not covered 
by an NPDES general permit or discharges to Class 
AA or 1 State waters, you may need an NPDES 
individual permit. 

Thank you for providing guidance.  The project team 
will make sure to comply with all applicable state 
and federal regulations. 
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State of Hawaii – 
Department of Health 

04.22.09 

4)  You must also submit a copy of the NOI or 
NPDES permit application to the State Department 
of Land and Natural Resources, State Historic 
Preservation Division (SHPD), or demonstrate to 
the satisfaction of the CWB that SHPD has or is in 
the process of evaluating your project.   

Thank you for providing guidance.  The project team 
will make sure to comply with all applicable state 
and federal regulations. 

 

State of Hawaii – 
Department of Health 

04.22.09 

5)  Pursuant to Federal Water Pollution Control 
Act [commonly known as the “Clean Water Act” 
(CWA)] Paragraph 401 (a)(1), a Section 401 Water 
Quality Certification (WQC) is required for “any 
applicant for Federal license or permit to conduct 
any activity including, but not limited to, the 
construction or operation of facilities, which may 
result in any discharge into the navigable waters..” 
 The term “discharge” is defined in CWA, 
Subsection 502(16), 502912), and 502(6); Title 40, 
CRF, Section 122.2; and HAR, Chapter 11-54 

Thank you for providing guidance.  The project team 
will make sure to comply with all applicable state 
and federal regulations. 

 

State of Hawaii – 
Department of Health 

04.22.09 

6)  Please note that all discharge related to the 
project construction or operation activities, whether 
or not NPDES permit coverage and/or Section 401 
Water Quality Certification are required, must 
comply with the Water Quality Standards.  
Noncompliance with water quality requirements 
contained in HAR, Chapter 11-54, and/or 
permitting requirements, specified in HAR, 
Chapter 11-55, may be subject to penalties of 
$25,000 per day per violation. 

Thank you for providing guidance.  The project team 
will make sure to comply with all applicable state 
and federal regulations. 
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State of Hawaii – 
Department of Health 

04.22.09 

7)  The Iao Stream is identified as Category 3 
water in the CWA, Section 303(d) list of impaired 
water bodies in Chapter IV of the 2006 State of 
Hawaii Water Quality Monitoring and Assessment 
Report and the Total Daily Maximum Load 
(TMDL) Priority is listed as Medium. 

Comment noted.  Updated information from the 2014 
Water Quality and Assessment Report has been 
added to the EA. 

 

State of Hawaii – 
Office of Hawaiian 

Affairs 
04.22.09 

Besides being indicative of poor urban planning, 
OHA notes that this situation has required the 
application to propose to essentially destroy some 
70% of the remaining natural alluvial stream 
channel, which will potentially create one of the 
longest channelized streambeds in the state. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

State of Hawaii – 
Office of Hawaiian 

Affairs 

04.22.09 

Further, OHA is unconvinced of the proposition 
that the applicant can convert 7,200 feet of natural 
stream bed to a roller compacted concrete lined 
channel (DEA, page 1-2) and somehow create a 
fake stream that, “Not only will the aquatic fauna 
have an environment in which to survive, but the 
stream itself appear more natural and aesthetically 
pleasing”.  (DEA, page ES-12)   

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 
 

 

State of Hawaii – 
Office of Hawaiian 

Affairs 
04.22.09 

Further, we point out that this project will 
inevitably have drastic consequences for and on the 
existing habitats, stream flow, groundwater 
recharge, sediment discharge and the ecologic 
systems that are a part of this stream. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

 

State of Hawaii – 04.22.09 For example, some native species such as opae The new design alternative (Alternative F) no longer  
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oeha’a and o’opu-akupa, which are listed 
specifically under that State Water Code 174C-101, 
may not survive.  (DEA, page 3-27) Coral reefs 
such as those in Kahului Bay and wetlands, which 
are also given additional legal protections, will also 
be negatively affected by this proposal.  OHA 
urges that the applicant must at least verify and 
jurisdictionally delineate the wetlands in the 
assessed and recommendation made. (See DEA, 
page ES-5) 

proposes lining of the natural streambed; therefore, 
adverse impacts to the native species in the stream 
are no longer anticipated.  The IIFS implemented in 
October 2014 is anticipated to facilitate upstream 
migration of the aquatic species that have an 
amphidromous life cycle.  Alternative F incorporates 
designs to allow for the IIFS of up to 10 million 
gallons per day (mgd) to remain in the channel and to 
facilitate fish passage in the stream.   

In addition, diversion of stream waters at the 
overflow channel section would allow flood waters to 
be dispersed into the natural floodplain where 
sediment and other entrained constituents would be 
able to settle out instead of being directly channeled 
downstream and into the nearshore marine 
environment.  Reduction of stream flow in the main 
channel during large storm events would decrease 
erosion of the stream banks and further reduce 
suspended sediment load entering Kahului Bay.  
Decrease in sedimentation and turbidity is expected 
to improve water clarity and the current condition of 
reef habitats within the nearshore environment.   

According to the U.S. Fish and Wildlife Service’s 
National Wetlands Inventory, potential pockets of 
wetlands are present within the project area; 
however, none have been identified during biological 
or stream surveys conducted along the stream.  A 
survey would be conducted prior to the start of the 
proposed construction activities to document the 
presence or absence of wetlands within the area.  
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be modified as needed to avoid or minimize any 
impacts to any identified wetlands.   

State of Hawaii – 
Office of Hawaiian 

Affairs 

04.22.09 

Generally, OHA wishes to see stormwater as a 
resource to be captured and conserved rather than a 
nuisance to be channeled and drained away. 

Concur.  The entire watershed is a receptacle to 
capture and conserve rainfall and stormwater, and we 
agree that this is critical to replenishing aquifers.  The 
new design alternative (Alternative F) no longer 
includes channel hardening of the natural streambed; 
thereby eliminating concerns regarding reduction in 
groundwater recharge.  Rather than channeling away 
stormwater, Alternative F would allow stormwater to 
spread out in the existing floodplain allowing natural 
groundwater recharge.    

 

State of Hawaii – 
Office of Hawaiian 

Affairs 

04.22.09 

Furthermore, because this is a flood plain it is not 
unexpected and quite natural that flooding will 
occur here.  As such, we are unconvinced that these 
improvements will prevent future flood events or 
even offer probable benefits that outweigh the clear 
irreversible and negative impacts that this project 
contains.   

The project team understands that some degree of 
flooding is natural.  Following additional alternative 
screening analysis, a new design alternative was 
developed that would prevent loss of life and 
property as a result of extreme flood events but 
involve significantly less disturbance to the existing 
environment, compared to the previously selected 
alternative.  Smaller, more routine flood events 
would be contained by the channel and the natural 
floodplain that will remain on the left bank. 
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Further, we are unconvinced of the adequacy and 
implementation of the proposed mitigations, For 
example, the preferred alternative often relies on 
mitigation measures to facilitate the movement of 
aquatic organisms though modified channels.  
However, on page ES-4 the DEA states that these 
mitigations measures are “currently under 
discussion” and page 3-25 states that they “have 
been proposed” and “accepted”.  However, it is not 
clear what this means and yet these conditional 
measures are presented factually throughout the 
rest of this document.  (See pages ES-8 and 3-25, 
for example.)  This must be clarified.  The 
adequacy of this review is compromised when 
mitigations that the applicant relies upon for their 
preferred alternative are not presented well.  

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   
 

 

State of Hawaii – 
Office of Hawaiian 

Affairs 

04.22.09 

Additionally, OHA points out that while the 
proposed action probably will reduce the increased 
sedimentation that results from high water or storm 
events, it will generally increase the discharge of 
sediments into the nearshore area under normal 
conditions.  This must be addressed in this 
environmental document so that reviewers can 
assess the overall benefits and negative impacts of 
this proposal and make a determination as to 
whether or how to proceed.   

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   
 

 



 Page 20 of 33  

REVIEW 
COMMENT 

PROJECT: Iao Stream Flood Control Project LOCATION: Wailuku, Maui, Hawaii 
DOCUMENT: Draft Environmental Assessment 

 DATE: March-April 2009 Document Developed 
By:

GSI Pacific, Inc. 
USACE REVIEWER: Various 

PHONE:  

Reviewer Company 
Name Date COMMENTS RESPONSES (Contractor) 

Back 
check 

by: 
State of Hawaii – 

Office of Hawaiian 
Affairs 

04.22.09 

OHA also notes that the applicants states that a 
National Historic Preservation Act Section 106 
consultation was initiated by the U.S. Army 
Engineer District.  However, our agency has no 
record of receiving this invitation and as such, does 
not recognize the initiation of the 106 process.  
This communicated to the applicant in a cultural 
impacts assessment comment letter on October 27, 
2007.  

The preliminary findings of the Archaeological 
Inventory Survey (AIS) conducted in May 2014 were 
forwarded to the State Historic Preservation Division 
(SHPD) via email in June 2014.  The formal Section 
106 consultation process will be initiated with 
submittal of the draft AIS for SHPD review and 
comment.  The draft EA will be updated with Section 
106 consultation letters as they become available. 

 

State of Hawaii – 
Office of Hawaiian 

Affairs 

04.22.09 

Additionally, we point out that negative reactions 
from the community and project criticism are not to 
be considered “cultural impacts”….OHA knows 
that there are numerous lo’i, heiau, and other 
culturally significant sites in the area as well as 
constitutionally protected Native Hawaii rights 
being practiced in the area.  Therefore, the cultural 
impacts statement should address these concerns.  

Section 3.6, Historical and Cultural Resources, 
includes discussion of the existing cultural resources 
within and in the vicinity of the proposed project area 
and evaluates whether any potential impacts are 
anticipated under the Proposed Action.   

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Anticipated Impacts:  Trust resources that will be 
impacted by the modified project include over a 
mile of natural stream and riparian habitat for 
several species of native, amphidromous stream 
fish and invertebrates from project construction.  
An unknown portion of the nearshore environment 
(including coral reefs) will be impacted from high 
volume and velocity flood flows directed to the 
ocean via the channelized stream. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   
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Project Alternatives: A CWA Section 404(b)(1) 
Analysis has not been provided, nor is the least 
environmentally damaging practical alternative 
(LEDPA) identified.   

The CWA Section 404(b)(1) analysis is included as 
Appendix B.  The EA has been revised to identify the 
LEDPA.   
 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Project Alternatives: Three of the five alternatives 
currently under consideration in the Draft EA for 
the modified project involve placement of concrete 
lining over 7,200 linear feet (ft) of stream channel 
that is currently natural substrate.  One alternative 
(V), evaluated but not supported by the USACE 
involves removal of all existing 2,500 ft of existing 
concrete flood control structures (installed in 
segments during the previous project both up- and 
downstream of the  proposed project area) to 
facilitate a watershed scale ecological restoration of 
Iao Stream.  Should any of the first three 
alternatives be implemented, the existing 2,500 ft 
of previously hardened stream would be expanded 
by an additional 7,200 ft of concrete channel.  This 
would result in 9,700 ft of continuous channelized 
stream, the longest in Hawaii.  Ecological 
restoration of the stream is not considered a viable 
option due to flood risk to human safety and 
property that has been developed in the floodplain. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   
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04.29.09 

FWS Recommendations: The 2006 Revised Draft 
FWCA report recommendations acknowledge 
project requirements for flood control and provide 
conditional recommendations for project 
alternatives with prescribed mitigation measures, 
including enhanced stream flow. Subsequent to the 
report and based on site visits with USACOE and 
Hawaii DAR personnel, FWS offered additional 
technical assistance with developing mitigation in 
the form of structural design features that will help 
native stream fauna survive.  

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

FWS Recommendations: The USACE Honolulu 
Engineer District prepared a Draft Environmental 
Assessment (DEA) in March 2009, with a public 
review period open until April 30th, 2009.  FWS 
recommendations from the 2006 report, as well as 
design modifications and mitigation measures 
developed and recommended based on FWS, 
USACE, and DAR site visits, were clearly 
considered in the alternatives analysis of the EA.  
However, FWS continues to believe that 
anticipated project impacts need further evaluation 
and will have substantial unacceptable impacts to 
the aquatic environment that could be resolved 
through further inter-agency coordination and 
technical assistance. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 
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Discussion: The USACE construes the FWS 2006 
recommendations as support for recommended 
Alternative III (USACE preferred alternative).  
They seeks our agreement that the design is 
environmentally acceptable with integration of a 
grouted boulder, low-flow channel and other 
stream bed and structural retro-fits to the 
previously installed concrete channels, to mimic 
the natural habitat of Iao Stream and to facilitate up 
and downstream migration of native organisms. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Discussion: A three year time period has elapsed 
between the submittal of recommendations in the 
2006 FWCA report and the USACE development 
of the DEA.  Over this interim period, additional 
information has been gathered including public 
concerns expressed at the informational meeting 
held in Wailuku, Maui on April 16, 2009, and 
some broader perspectives and concerns expressed 
by new FWS personnel assigned to the project.   

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 
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Discussion: Because of our unresolved concerns 
about impacts of the proposed project on trust 
resources, an inter-agency discussion and 
coordination effort is recommended prior to 
completion of the Final EA.  This discussion is 
needed to consider updated policy and views of the 
resource agencies, including the USACE, EPA, 
NOAA and Hawaii DAR and to consider other 
technical approaches to developing more holistic 
mitigation and a project design that also is more 
sensitive to broader watershed concerns such as 
floodplain function, groundwater recharge, and 
protection of coral reef from land based sources of 
pollution. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued guidance and support from 
USFWS, USEPA, NOAA, and Hawaii DAR for this 
project.  The consultation will be documented in the 
EA. 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Applicability of Executive Order 11988 
(Floodplain Management).  Federal action agencies 
are required to discourage development in 
floodplains.  Implementation of this flood control 
project could encourage further development in 
hazardous, flood-prone areas 

The intent of the Proposed Action is to reconnect the 
main channel with the floodplain to reduce damaging 
flows along the main channel and right bank levees. 
The Proposed Action is not anticipated to encourage 
development within the floodplain.    

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Applicability of Executive Order 13089 (Protection 
of Coral Reefs).  Sec. 2. Policy. (a) All Federal 
Agencies whose actions may affect U.S. coral reef 
ecosystems; (b) utilize their programs and 
authorities to protect and enhance the conditions of 
such ecosystems; and (c) to the extent permitted by 
law, ensure that any actions they authorize, fund, 
or carry out will not degrade the conditions of such 
ecosystems 

Concur.  Please refer to Section 4.12 of the EA for a 
discussion of E.O. 13089. 
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Resource agencies evolving perspectives.  
Perspectives on ecosystem and watershed 
approaches to restoring stream and riparian habitat 
function to maintain native species are now linked 
to the protection of shoreline and nearshore marine 
resources including coral reefs. The 2006 FWCA 
report noted that impacts to the marine 
environment from sediment, urban runoff and 
freshwater pulses from the flood controls were 
considered secondary in nature as the focus of the 
analysis of effects at the time was limited to the 
footprint within the stream.  The stated purpose of 
the project in the DEA is to redirect flood flows 
directly to the ocean, and therefore, these impacts 
should be considered as being primary and need to 
be more carefully evaluated. 

Comment noted.  Thank you. 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Federal agency responsibility to evaluate the 
effects of climate change on authorized activities: 
Need to address through modeling or other data 
analysis, the projected effects of climate change on 
flooding and stream flow at this site, from extreme 
draught to more frequent or intensified flooding.  
Address the flow limited situation in the current 
structure and the fact that engineered design 
modifications to accommodate native stream 
species with conservation flows, or to protect from 
flooding.   

Discussion of the impacts of climate change has been 
added to the EA (see Section 3.2.5 Climate, Air 
Quality, and Greenhouse Gases; Potential Impacts 
and Mitigation). 
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The proposed baffle blocks, construction of weirs, 
low flow channel and a graduated drop structure, 
are all moot with minimal or inadequate flows to 
support native aquatic species passage. The 
USACE acknowledges that partially restored 
stream flow for the low-flow design elements of 
Alternative III would function to enhance passage 
of native stream fauna.  Therefore, we support the 
USACE’s good faith integration of these design 
features.  However, the features themselves are not 
adequate to mitigate comprehensively for impacts 
to aquatic resources at various life history stages 
under a range of flow conditions. Additional 
modeling and natural habitat replacement may be 
needed. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Additional design features.  Consideration should 
be given to inclusion of bioengineered/fish-friendly 
approach to stream bank stabilization and erosion 
control, trash racks or interceptors, sediment 
retention features, treatment of floodwaters, and 
possible screening at diversion points to prevent 
fish entrainment, among other potential features. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 
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Pending court cases to restore stream flow: There is 
also new knowledge that stream flow restoration is 
being adjudicated and under discussion by County, 
State and Federal Resource Agencies, community 
groups and private entities that hold licenses for 
diversions of Iao Stream water.  If the stream is 
completely channelized for flood control, this 
could adversely affect allocations of restored flow 
to the stream. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Implementation of the April 10, 2008, Final Rule 
for Compensatory Mitigation for Losses of Aquatic 
Resources: In addition to the proposed engineering 
modifications to the project, structural or design 
features that are flow-limited do not specifically 
provide any natural habitat values for native fish 
and wildlife resources.  It is important to identify 
opportunities for in-stream, riparian, upper and 
lower watershed habitat enhancements or 
protection to provide a better replacement of 
ecological function, consistent with the April 2008 
Mitigation Rule. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 
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Project Operation and Maintenance.  The USACE 
makes the case that volunteer vegetation that 
colonizes or establishes itself in the channel or 
banks will be allowed to remain to provide shade 
(cooling) for the low-flow channel.  It will be 
important for the USACE to work closely with the 
local project sponsor to ensure that maintenance of 
the flood control does not preclude development of 
overhanging vegetation on the channel walls and 
establishment on the channel bed to provide 
shading of the low—flow channel. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  We 
appreciate continued USFWS guidance and support 
of this project. 

 

U.S. Fish and Wildlife 
Service 

04.29.09 

Project consistency with concurrent ahupua’a 
watershed conservation planning.   The West Maui 
Watershed Partnership has expressed substantial 
concern for protection of coral reefs from land-
based sources of pollution and also for impacts of 
this project on ground water recharge.  The 
proposed design appears inadequate to protect 
coral reefs and to compensate for anticipated 
reductions of groundwater.  It is important that the 
USACE re-evaluate how to effectively 
accommodate these concerns. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  Please refer 
to Appendix F, for our CZMA evaluation report. 
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05.12.09 

None Thank you for your review.  

 

County of Maui - 
Department of 
Environmental 
Management – 

Wastewater 
Reclamation Division 

05.12.09 

Access to all existing sewer improvements will 
need to be provided for maintenance. 

Comment noted. 

 

County of Maui - 
Department of 
Environmental 
Management – 

Wastewater 
Reclamation Division 

05.12.09 

Any manhole within anticipated flood areas will 
need to be sealed to the satisfaction of the 
Wastewater Reclamation Division in order to 
prevent water infiltration. 

Comment noted. 

 

County of Maui - 
Department of 

Planning 
5.13.09 

The applicant is asked to review the proposed 
project and associated mitigation alternatives for 
consistency with the Draft Maui Island Plan 2030. 

Comment noted.   
 

County of Maui - 
Department of 

Planning 
5.13.09 

The Department requests that the Applicant address 
any inconsistencies with the Maui Island Plan 
relative to preferred mitigation alternative; 

Comment noted.   
 

County of Maui - 
Department of 

Planning 5.13.09 

Any proposed actions should take into 
consideration that the area is culturally significant, 
and is likely to contain burial grounds and other 
traditional cultural properties; 

Section 3.6, Historical and Cultural Resources, 
includes discussion of the existing cultural resources 
within and in the vicinity of the proposed project area 
and evaluates whether any potential impacts are 
anticipated under the Preferred Alternative.   
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Department of 
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5.13.09 

The area is also known to be rich in archaeological 
sites, including terraced landscapes and loi, and is 
proximate to Maui Island’s two (2) most significant 
heiau.  Please identify these archaeological sites 
and provide mitigation alternatives to preserve all 
archaeological sites;  

Section 3.6, Historical and Cultural Resources, 
includes discussion of the existing cultural resources 
within and in the vicinity of the proposed project area 
and evaluates whether any potential impacts are 
anticipated under the Preferred Alternative.   

 

County of Maui - 
Department of 

Planning 

5.13.09 

Provide mitigation alternative analysis in order to 
minimize the expected increased sedimentation that 
may occur as a result of the proposed project, 
including the transport of sediment from the 
existing channel into near-shore coastal waters; 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   

 

County of Maui - 
Department of 

Planning 5.13.09 

The Department is forwarding the application to 
the Cultural Resources Commission (CRC) for 
review and comment.  The Department requests an 
additional four (4) weeks for receipt of comments 
from a CRC meeting scheduled for June 4, 2009 

Comment noted.   
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Department of 
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5.13.09 

The Department asks that a representative from 
your agency be present at the June 4, 2009 CRC 
meeting to explain the proposed project and receive 
comments directly from the CRC.  The emphasis of 
the discussion will be on preservation of cultural 
resources.   

The Corps was unable to attend the meeting; 
however, Joe Krueger, County of Maui, attended the 
meeting as a representative and provided an overview 
of the proposed project.  Responses to the comments 
received during the meeting were provided by the 
Corps following the meeting.   

Any additional comments on the current EA that 
evaluates the new design alternative (Alternative F; 
the preferred alternative), if any, will be addressed 
following the 30-day public review period.    

 

County of Maui - 
Department of Water 

Supply 

5.08.09 

3.1 Technical 
We understand that the existing flood control 
structure can not certified as 100-year flood 
protection in its current condition.  Although the 
recommended alternative will harden 7,200 feet of 
stream channel, raised levees, and remove 70% of 
the remaining natural alluvial concrete channel, 
inclusion of a low flow channel along a vegetated 
stream bank, and provision of other low flow 
design elements to facilitate migration of native 
aquatic species.   

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   
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4.4 Oceanography, Hydrology and flooding: 
Anticipated impacts to groundwater recharge from 
the project should be quantified.  USGS has 
measured the loss of stream flow to groundwater in 
Iao Stream.  Above the concrete lining an 
estimated 3.6 mgd is contributed from the stream to 
groundwater, while a contribution of 1.9 mgd is 
estimated at or blow the concrete lining. 

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  The new design alternative alleviates the 
concern expressed in this comment. 

An EA is now being prepared in order to assess the 
potential environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   

 

County of Maui - 
Department of Water 

Supply 
5.08.09 

The State Commission on Water Resource 
Management (CWRM) has proposed an amended 
interim instream flow standard (IIFS) for Iao 
Stream of 13 mgd below the Iao-Waikapu and Iao-
Maniania ditches, 8 mgd below the Spreckles ditch 
diversion and 6.7 mgd at the mouth. 

The current status of stream flow restoration will be 
addressed in the EA. 

 

County of Maui - 
Department of Water 

Supply 
5.08.09 

The reciprocal impacts of the proposed flood 
control project and the proposed restoration of 
stream flow should be discussed in the EA.  

The current status of stream flow restoration will be 
addressed in the EA.  

County of Maui - 
Department of Water 

Supply 

5.08.09 

Will the project be able to provide for flood control 
protection without jeopardizing the Commission’s 
objective of increased and adequate stream flow for 
native migratory species?   

Following the receipt of comments and conducting 
additional alternative screening analysis, a new 
design alternative was developed that would involve 
significantly less disturbance to the existing 
environment, as compared to the previously selected 
alternative.  An EA is now being prepared in order to 
assess the potential environmental, social and 
economic effects associated with the new design 
alternative (Alternative F; the preferred alternative).   
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How are such concerns accounted for in the project 
design? 

Please see response above.   
 

County of Maui - 
Department of Water 

Supply 
5.08.09 

For instance, how is the optimal number of 
weepholes in the lining determined?  

The new design alternative (Alternative F; the 
preferred alternative) no longer proposes lining of the 
natural streambed; therefore, this comment is no 
longer applicable.   
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Maui Tomorrow 
Foundation, Inc. 04.21.09 Rivers and streams themselves can serve as 

flood management 
Comments noted.  Following the receipt of 
comments and conducting additional alternative 
screening analysis, a new design alternative was 
developed that would involve significantly less 
disturbance to the existing environment, as 
compared to the previously selected alternative.  
The new design alternative alleviates concerns 
expressed in this comment. 
An EA is now being prepared in order to assess 
the potential environmental, social and economic 
effects associated with the new design alternative 
(Alternative F; the preferred alternative).    

Maui Tomorrow 
Foundation, Inc. 04.21.09 

Wetland areas act as giant sponges, soaking 
up flood waters as well as filtering water and 
adding to ground water supplies 

Maui Tomorrow 
Foundation, Inc. 04.21.09 

Flood management measures constructed in 
the past have reduced the natural live storage 
capacity of rivers and stream channels by 
cutting off meanders, leading to increased 
flow velocities 

Maui Tomorrow 
Foundation, Inc. 04.21.09 

Increased impervious cover in urban 
watersheds alters stream hydrology and 
degrades stream habitat, water quality and 
aquatic diversity 

Maui Tomorrow 
Foundation, Inc. 04.21.09 

Sustainable growth principles have led to 
recent efforts to restore natural stream 
functions. These efforts include breaching or 
setting back levees; restoring meanders; and 
restoring vegetated banks and wetlands 

Maui Tomorrow 
Foundation, Inc. 04.21.09 

Maui Tomorrow Foundation would ask for a 
combination of Alternatives IV and V to be 
considered for the Iao Stream Flood Control 
Project 
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Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

First of all the hearing officer in our petition 
to amend the IIFS in the Na Wai Eha streams 
has released his finding, In his decision and 
order his recommendations to the full board is 
13MGD should be in Iao below WWC intake, 
8MGD should be below HC&S intake and 
6.7MGD should be at the mouth.  This will 
surly effect stream life.  Water should be 
released to the other streams also, not just Iao, 
but we are talking about Iao here. 

Comment noted. 

 

Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

HC&S intakes in Iao Stream should be closed, 
at least the low flow channel should go around 
it at present larva being washed down stream 
go into the intake and into spreckles ditch. 

In response to ruling to restore stream flow, this 
has been taken care of by HC&S in 2014.   

Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

I/we are in favor of Alt. #5 removing flood 
control improvements.  Mainly the floor the 
sides can remain.  There is talk in the draft, 
and I read it cover to cover, about protection.  
Who told Iao Parkside and others to build next 
to the river?  Now we are suppose to pay to 
protect their property.  Nature is nature. 

Comment noted. 
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Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

According to the Hawaii Stream Assessment 
done in 1990 out of the 376 perennial streams 
in Hawaii only 44 streams state wide where 
“candidates for stream protection” 9 of which 
are on Maui and all 4 of the streams in Na Wai 
Eha where designated as “blue ribbon 
resources”.  Putting more cement in Iao even 
with rocks in it would degrade Iao. 

Comments noted.  Following the receipt of 
comments and conducting additional alternative 
screening analysis, a new design alternative was 
developed that would involve significantly less 
disturbance to the existing environment, as 
compared to the previously selected alternative.  
The new design alternative alleviates concerns 
expressed in this comment. 
An EA is now being prepared in order to assess 
the potential environmental, social and economic 
effects associated with the new design alternative 
(Alternative F; the preferred alternative).  

 

Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

Dr. Delwyn Oki, of USGS in his written 
testimony to the hearings officer in the CCH 
dated 9/14/07 at paragraphs 61 thru 64 states 
the following ----------------go to his report 

 

Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

So bottom line is this, by covering and 
additional 7,200’ of the river bottom we 
would lose 1.38MGD of water to the Iao 
aquifer that is already being stretched to very 
near its limit of its S.Y. of 20MGD. 

 

Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

And further by going with Alt. 5 removal of 
channel as I count it 5,230’ of existing 
concrete we would add 2.2MGD to the aquifer 
using the ‘flow –restoration amounts’ by Dr. 
Oki of 2.2MGD of loss per mile.  These are 
facts I don’t make up figures. 

 

Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

By doing Alt #3 as recommend Iao would 
become the longest length of cemented stream 
in the state.  This would be nothing to be 
proud of. 
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Hui O’ Na Eha: John 
V. Duey - President 04.16.09 

John Ford of SWCA environmental 
consultants testified on June 2008 page 44 of 
his report “it is our firms belief that the 
channelized section of streams the primary 
factor preventing recruitment of native 
amphidromous species in Iao Stream” 

Comment noted. 

 

Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

As further explained below, the Hui has 
serious concerns about this proposal to 
channelize most of the remaining natural 
streambed in lower Iao Stream, and the failure 
of the DEA to adequately examine the 
rationale for the project and its potential 
environmental and cultural impacts.  The Hui 
respectfully urges that a full Environmental 
Impact Statement (EIS) be conducted to better 
address these problems. 

Comments noted.  Following the receipt of 
comments and conducting additional alternative 
screening analysis, a new design alternative was 
developed that would involve significantly less 
disturbance to the existing environment, as 
compared to the previously selected alternative.  
The new design alternative alleviates concerns 
expressed in this comment. 
An EA is now being prepared in order to assess 
the potential environmental, social and economic 
effects associated with the new design alternative 
(Alternative F; the preferred alternative). 

 

Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

The DEA should include discussion of the 
modern shift towards avoiding and even 
undoing channelization, identify examples 
where alternatives to channelization were 
acknowledged and pursed, and seriously 
contemplate whether such alternatives would 
be appropriate in this case. 
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Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

Along related lines, the DEA appears to 
foreclose better alternatives for the 
environment by defining the “purpose’ of this 
project so narrowly as to leave channelizing 
the entire streambed as the only option.  For 
example, the DEA fails to consider, or 
disqualifies at the outset, alternatives such as 
remedial repairs or reconfiguration of the 
existing structure or retention of the natural 
streambed bottom, simply by declaring that 
other alternatives will not meet the project’s 
predetermined purpose.  The law does not 
allow such a “fait accompli” to circumvent 
full environmental analysis and disclosure.   

Comments noted.  Following the receipt of 
comments and conducting additional alternative 
screening analysis, a new design alternative was 
developed that would involve significantly less 
disturbance to the existing environment, as 
compared to the previously selected alternative.  
The new design alternative alleviates concerns 
expressed in this comment. 
An EA is now being prepared in order to assess 
the potential environmental, social and economic 
effects associated with the new design alternative 
(Alternative F; the preferred alternative). 

 

Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

The DEA estimates the economic value of 
protecting this flood-prone land; it also should 
analyze both the economic and the priceless, 
non-economic value of a healthy, functioning 
stream system.   
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Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

The DEA repeatedly suggests that the U.S. 
Fish & Wildlife Service (USFWS) has 
approved the preferred alternative.  Review of 
the documents, however, indicate that value 
habitat demanding a no net loss policy, 
expressed concerns regarding the proposed 
project, and recommended that any further 
channelization of Iao Stream be the last 
alternative. 

During preparation of the EA for the new design 
alternative (Alternative F; the preferred 
alternative), USACE continued coordination with 
the USFWS;  during a coordination meeting with 
the resource agencies (USFWS, EPA, NMFS, 
DAR, and COM) on September 17, 2014, 
USACE provided an overview of the new 
preferred alternative and explained that no 
significant impacts to biological resources are 
anticipated.  The resource agencies concurred 
with this determination and expressed support on 
the proposed action.  The meeting minutes from 
this meeting are included in Appendix E of the 
current EA. 
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Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

USFWS also recommended numerous specific 
measures necessary to mitigate (but not offset 
or eliminate) the potential impacts, including 
efforts to engage and cooperate with state 
authorities regarding the need for flow 
restoration.  Yet, the DEA is far from clear to 
what extent, if any, these mitigation measures 
will actually be implemented.  For example, 
USFWS recommended that the low-flow 
channel be located to maximize vegetative 
shade and cooling of flows for migrating 
native stream life.  The DEA mentions this 
mitigation measure and relies on it to 
minimize the potential harm, but provides no 
indication or assurance of any follow through. 
 Rather, the DEA simply states that the low-
flow channel would be aligned close to the 
stream bank “where possible” and that 
vegetation “could grow” among the grouted 
boulders of the low-flow channel.  The DEA 
cannot dismiss potential impacts by relying on 
such indefinite plans. 

Please see response above. 
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Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

The DEA does not engage in any substantive 
analysis of impacts to wetlands, but rather 
only notes the presence of emergent wetlands 
on USFWS maps and states that they “may or 
may not be present.” …… Channelizing the 
remaining natural streambed in the lower Iao 
Stream would all but eliminated this recharge 
from the stream, potentially affecting the 
surrounding wetlands.  The DEA does not 
address this impact at all. 

Comments noted.  Following the receipt of 
comments and conducting additional alternative 
screening analysis, a new design alternative was 
developed that would involve significantly less 
disturbance to the existing environment, as 
compared to the previously selected alternative.  
The new design alternative alleviates concerns 
expressed in this comment. 
An EA is now being prepared in order to assess 
the potential environmental, social and economic 
effects associated with the new design alternative 
(Alternative F; the preferred alternative). 

 

Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

In discussing impacts on water quality, the 
DEA recognizes that both Iao Stream and its 
receiving waters of Kahului Bay are listed as 
impaired under the federal Clean Water Act, 
but proceeds to mention only the impact of 
natural stream bank erosion on sediment 
pollution. …… The DEA should consider the 
water quality impact of the proposed 
channelization in relation to the natural 
streambed. 
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Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

The DEA on numerous occasions appears to 
cite the current lack of consistent flow in Iao 
Stream as a way to rationalize the proposed 
project and its potential impacts.  While the 
negative impact of the lack of flows can be 
taken as a given in analyzing the project’s 
impacts. …… Indeed, rather than diminishing 
the project’s potential impacts because of the 
lack off flows, USFWS recommends that flow 
restoration be pursued as part of the necessary 
mitigation of the project’s potential impacts.   

Comment noted.  The current EA which assesses 
the new design alternative (Alternative F) takes 
into consideration the current stream condition 
following implementation of the IIFS in October 
2014.    

 

Earthjustice: Isaac 
H. Moriwake – 

Attorney for Na Wai 
Eha 

04.22.09 

In the end, the various shortfalls of the DEA 
highlights the more fundamental problems – 
namely that a full EIS is necessary in this case 
to better analyze the rationale for the proposed 
project and its potential significant 
environmental effects. …… Preparation of a 
full EIS will enable more deliberate and 
thoughtful analysis of the wisdom of further, 
widescale elimination of natural stream 
habitat in this day and age.  

Comment noted.  Following the receipt of 
comments and conducting additional alternative 
screening analysis, a new design alternative was 
developed that would involve significantly less 
disturbance to the existing environment, as 
compared to the previously selected alternative.  
The new design alternative alleviates concerns 
expressed in this comment. 
An EA is now being prepared in order to assess 
the potential environmental, social and economic 
effects associated with the new design alternative 
(Alternative F; the preferred alternative). 
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David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

North Shore at Waiehu, LLC endorses 
Alternative V, the removal of the previous 
flood control measures and the return of the 
Iao Stream to its previous condition as a 
natural stream. 

Following the receipt of comments and 
conducting additional alternative screening 
analysis, a new design alternative was developed 
that would involve significantly less disturbance 
to the existing environment, as compared to the 
previously selected alternative.  An EA is now 
being prepared in order to assess the potential 
environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).   
  

 

David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

We believe that the return of water to these 
streams will enhance the value of the lands 
along these waters in many ways. The 
economic values of free flowing natural 
streams must be considered in evaluating this 
project. 

 

David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

How much damage will be caused by a project 
that will inevitably dump thousands of tons of 
silt and debris onto the reef and into near 
shore waters? This project will increase the 
velocity of run-off in a way that will destroy 
this reef area forever. 

Please see response above.  As documented in 
the current EA, the new preferred alternative 
would result in overall reduction of sediment 
transport to the nearshore waters.   

 

David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

What is the cultural value of a river restored to 
support Hawaiian cultural practices on the 
north bank of the river in the present flood 
zone instead of development? The owner of 
this land (88 acres), Vernon Lindsay, has 
stated his support for Alternative V. Is the 
value of sedimentation in the flood plane 
being adequately addressed in the EA as this 
will certainly have a negative impact on the 
value of his land for farming? 

Comments noted.  Following the receipt of 
comments and conducting additional alternative 
screening analysis, a new design alternative was 
developed that would involve significantly less 
disturbance to the existing environment, as 
compared to the previously selected alternative.  
The new design alternative alleviates concerns 
expressed in this comment. 
An EA is now being prepared in order to assess 
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David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

Ancient Hawaiian spiritual values are based 
upon the flow of water from the mountain to 
the sea. What is the spiritual value of 
restoration of a natural balance in this river 
valley? 

the potential environmental, social and economic 
effects associated with the new design alternative 
(Alternative F; the preferred alternative).  

David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

In recent years we have seen a dangerous 
lowering of the levels of water in the Iao 
Aquifer. This project threatens to diminish the 
capacity of the river to replenish the aquifer. 
What is the economic value of a healthy and 
sustainable fresh water resource like the Iao? 

 

David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

We respectfully urge the ACE and the County 
to consider stream restoration in conjunction 
with the removal of the existing channels to 
provide a solution that meets the project goals. 
We believe that a natural stream restoration 
project is not being adequately investigated as 
an alternative to channelization. Is a hybrid 
plan of reconstruction or reinforcement of 
critical portions of the levees in conjunction 
with stream restoration being considered as a 
viable solution?  

The current EA assesses the potential 
environmental, social and economic effects 
associated with the new design alternative 
(Alternative F; the preferred alternative).  The 
new design alternative (Alternative F) takes into 
consideration the current stream condition 
following implementation of the IIFS in October 
2014.    

 

David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

The County of Maui in its Wailuku-Kahului 
Community Plan has indicated that this area is 
to be preserved as a green belt area from the 
Iao Valley to the sea. We encourage the ACE 
to include this impact on the Community Plan 
in the EA and the EIS. 

The Wailuku-Kahului Community Plan has been 
reviewed and evaluation of the impacts of the 
preferred alternative on the Community Plan will 
be included in the EA. 
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David W. Ivy 
consultant to North 
Shore at Waiehu, 

LLC 

04.29.09 

We would like to know if this project would 
be subject to SMA review and approval. 
Through the SMA process the public would 
have the opportunity to participate in the 
decision-making process. The cultural, social, 
environmental, ecological, recreational and 
spiritual values of this river are very important 
to this community. We feel that the 
community deserves the right to participate in 
a decision that will affect a valuable natural 
resource for generations to come. 

Since the new design alternative (Alternative F) 
is not within the SMA, as defined by the state of 
Hawaii, it is not subject to the SMA process.   
The EA process provides opportunities for the 
public to participate in the decision-making 
process by holding public meetings where the 
public has an opportunity to voice their opinions 
as well as 30-day public review periods for the 
draft and final EAs.   
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SECTION 404(B)(1) EVALUATION 

ENVIRONMENTAL ASSESSMENT FOR ‘ĪAO STREAM 

FLOOD CONTROL PROJECT 

WAILUKU, ISLAND OF MAUI, HAWAI‘I 

 

I. PROJECT DESCRIPTION 

A.  Background – The United States Army Corps of Engineers (USACE) is proposing to 
implement engineering designs to address existing flood hazards and provide the authorized level 
of reduced flood risk along ‘Īao Stream, Wailuku, Maui, Hawai‘i.  A joint National 
Environmental Policy Act (NEPA) and Hawai‘i Revised Statues (HRS) Chapter 343 compliant 
Environmental Assessment (EA) is being prepared for the Proposed Action.  The Proposed 
Action is authorized under Section 203 of the Flood Control Act of 1968 (Public Law [PL] 
90-483), which authorizes works of improvement for the control of destructive floodwaters.  The 
County of Maui (COM), Department of Public Works is the non-Federal sponsor and the 
requesting agency for concurrent compliance with HRS Chapter 343. 

‘Īao Stream is located within the Nā Wai ‘Ehā Watershed in the town of Wailuku and flows into 
Kahului Bay.  The stream is about 12,000 feet (ft) in length from the upstream sediment basin to 
its outlet into Kahului Bay, and about 30 percent (%) is lined with existing concrete channels.  
The remaining portions of the stream are an alluvial channel where the stabilization problems 
occur.  Levees are situated on the right bank to protect the town of Wailuku.   

For more than a century, stream flow had been intermittent below the ‘Īao intake due to three 
diversion structures which redirected the water to agricultural areas.  Downstream of these 
agricultural diversion structures, stream flow had been absent 80 to 90% of the time, punctuated 
by infrequent high flows following intense rainfall events when stream discharge volume was 
sufficient to overtop the agricultural diversion structures (USFWS, 2006).  High water flows into 
the channelized portion of ‘Īao Stream occurred only during periods of prolonged intense 
rainfall.  In April 2014, an interim instream flow standard (IIFS) was established following an 
Order and Agreement issued by the Commission on Water Resource Management.  Pursuant to 
the April 2014 Settlement Agreement, the Wailuku Water Company began the release of 10 
million gallons per day (mgd) of water into ‘Īao Stream on October 13, 2014.   

High water flows into the channelized portion of ‘Īao Stream occur only during periods of 
prolonged intense rainfall.  The existing stream channel has a relatively narrow width of 40 to 60 
ft, is boulder-lined, and  has an average slope of 2.6%.  This steep stream channel results in 
critical and supercritical flows in the stream.  Average channel velocity through the unlined 
portion of the stream varies between 8 and 32 ft per second (fps) with an average velocity in 
excess of 20 fps during annual floods.  These high velocities have eroded the channel bed and 
caused severe undermining of the existing levees.  



Appendix C  
Section 404(b)(1) Evaluation 
 

2 
Environmental Assessment for 
‘Īao Stream Flood Control Project 
July 2017 

Implementation of the Proposed Action would occur within the approximately 0.4-mile stretch of 
the stream between slightly downstream of Waena Street (River Station [RS] 42+30) and 
upstream of Imi Kala Street (river station 83+25), approximately 1.4 miles upstream from the 
shoreline.  The segment is classified as having “Class 2 inland waters” by the State of Hawai‘i, 
while Kahului Bay is classified as “Class A marine waters”.  The area is characterized by 
extensive residential development on the right bank and an existing natural flood plain on the left 
bank, and is located upstream of existing residential and urban development associated with the 
town of Wailuku. 

The ‘Īao Stream drainage basin is a 10 square mile area that begins at the boundary between the 
Lahaina and Wailuku Judicial districts and extends along the crests of the Kaho‘olewa and 
Kapilau Ridges to the Pacific Ocean.  The basin is eight miles long and averages 1.25 miles in 
width.  It is characterized by two major topographic features: a coastal plain that extends about 
three miles inland, and ‘Īao Valley, the largest valley in West Maui, which extends from the 
coastal plain to the summit of Pu‘u Kukui at an elevation of 5,800 ft above sea level.  

The stream drains a steep valley with flows at the upstream limit conveyed into an existing 
debris basin and flood control system which was constructed between 1977 and 1981.  This flood 
control system consists of the debris basin located 2.5 miles upstream from the stream mouth, a 
3,500-ft long channel downstream from the debris basin, a drop structure with a 22-ft vertical 
drop, levees along the left and right bank, flood plain management along 6,950 ft of the left 
bank, and stream realignment for a 1,730-ft reach to the shoreline.  In the flood plain 
management reach, levees are located on the right stream bank and are offset up to 80 ft beyond 
the existing stream bank. 

The 33-year old flood control system no longer provides adequate levels of reduced flood risk to 
the town of Wailuku.  Repeated floods in the area have caused high stream flows, undermining 
the existing flood plain levees in several locations along the stream.  High stream flows have 
resulted in downcutting of the natural streambed and erosion of the base of the east bank levee 
structure.  Several residential and commercial structures along the right bank are in danger of 
being undercut if streambank erosion continues, as is the heiau along the lower reach of the left 
bank.   

A number of possible management measure alternatives that address these increased flood 
hazards and provide the authorized level of reduced flood risk to the Wailuku community were 
analyzed.  The measures also aimed to reduce further streambed erosion and to withstand a 100-
yr frequency flood; all in compliance with numerous environmental regulations and executive 
orders (EO), which are identified and discussed in further detail in the EA.  These measures 
included both non-structural and structural flood damage reduction measures/alternatives that 
would best meet the project purpose and need in a feasible and effective manner. 

The alternatives went through an initial screening that used the following criteria: utilization of 
floodplain; real estate requirements/acquisition; increases erosion and sediment transport; 
facilitates aquatic organism passage; reduces potential for groundwater recharge; level of 
channel hardening; operation and maintenance (O&M) requirements/ease of maintenance; 
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implementation cost; and net benefits.  Based on the screening measures, the following 
alternatives were selected to be evaluated:  

 Alternative A – No Action; 

Alternative B – Removal of Flood Control Improvements; 

 Alternative C – Roller Compacted Concrete (RCC) and Grouted Boulder Invert Channel; 

 Alternative D – Dual Stilling and Sedimentation Basins; 

Alternative E – RCC with Grade Control Structures; 

Alternative F (Proposed Action) – Floodplain Reconnection 

Other Alternatives 

This array of alternatives was compared against four decision criteria ratings of effectiveness, 
acceptability, efficiency, and completeness to determine the alternative that would best meet the 
purpose and need of the project.  Each decision criteria was specifically defined in terms of 
appropriate metrics to measure how well (high, medium, or low, or in other cases, yes or no) 
each alternative met each criteria.  A memorandum describing the logistics behind the selection 
of the initial alternatives formulation process, descriptions of each screening criteria used, as 
well as a complete matrix table showing the rating of each alternative under each criterion, is 
included in Appendix C of the EA.  Based on the criteria matrix, Alternative F was selected as 
the Proposed Action.   

Alternative F consists of features that would reconnect the main channel with the existing 
floodplain on the left bank to reduce damaging flows along the main channel and right bank 
levees (Figure 1-3 of the EA; refer Appendix D of the EA for the engineering drawings).  The 
reconnection would be accomplished by lowering the left bank approximately 5 to 9 ft between 
river stations 78+99 and 75+10 (an approximate length of 417 ft along the left bank) and grading 
the overflow area to disperse flow into the floodplain.  The stream would be constricted by a 
concrete diversion weir, located within the channel at river station 75+10, downstream and at the 
base of the overflow channel section.  The diversion weir would be approximately 18-ft high 
with a 15-ft wide opening to allow for fish passage and some flow to remain in the channel.  The 
invert of this structure will be at or below the existing stream bed elevation and low flow through 
the opening will be controlled by the natural riffles and pools formed by the existing boulder 
stream bed both up and downstream of the diversion wall.  Constriction of the stream would 
force flood flows to leave the main channel and enter the existing designated floodplain area on 
the left bank of ‘Īao Stream.   

Flood flows entering the floodplain at the overflow channel would spread out and follow the 
natural topographic gradient until reentering the main channel downstream at the outflow 
section.  The left bank between RS 66+60 and 61+05 (approximately 473 linear ft along the 
bank) would be raised by an earthen berm, up to approximately 6 ft, to contain the overflow 



Appendix C  
Section 404(b)(1) Evaluation 
 

4 
Environmental Assessment for 
‘Īao Stream Flood Control Project 
July 2017 

within the floodplain.  Further downstream, between RS 45+60 and 43+60, the left bank would 
be lowered to allow the return of the overflow into the main channel.   

At two locations, from RS 83+25 to 81+25 and RS 44+10 to 42+30, slope revetment is necessary 
to protect the bank from eroding under conditions of high stream velocities.  These locations 
would be stabilized with boulder concrete slope lining or “shotcrete” to accommodate the steep 
bank slopes and protect the bank from erosion.  In addition, from RS 55+50 to 51+90, 
approximately 290 linear ft of revetment along the left bank would be removed entirely and 
restored to a natural earth embankment typical of upstream and downstream conditions.  Along 
the right bank, from RS 55+10 to 50+25 (approximately 470 linear ft), the concrete toe berm that 
has severely eroded would be removed and replaced with a concrete retaining wall to provide 
support to the existing embankment and prevent further erosion of the bank toe.    

Other features of this alternative include construction of a permanent 15-ft wide gravel road 
along the stream on the left bank between RS 75+10 and 43+60.  This road would be used for 
future O&M activities.  Site access during construction activities would be from Piihana Road 
along an existing road ending at RS 79+00.  This road would also be used for future O&M 
activities. 

The major elements of the Preferred Alternative are included in Table 1.  

Table 1:  Preferred Alternative Construction Details 

Element Description 

Overflow Channel  Lower the left bank by approximately 5 to 9 ft between RS 
79+20 and 75+12 (approximate length of 437 ft). 

 Placement of grouted riprap along the lowered left bank 
for bank protection. 

 Grade and provide grassing throughout the approximately 
116, 060-square foot overflow channel on the left bank. 

 An approximately 18-ft high concrete diversion weir 
downstream of the overflow channel. 

Raised Berm Placement of an approximately 6-ft high (maximum height) 
earthen berm on the left bank between RS 66+60 and 61+05 
(approximately 473 linear ft). 

Floodplain Outflow  Lower the left bank between RS 45+60 and 43+60 (up to 6 
ft). 

 Placement of partially grouted riprap on the left bank for 
protection against erosion during the return of the overflow 
to the main channel. 
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Element Description 

Slope Revetment  Placement of boulder concrete slope lining or “shotcrete” 
on the right bank between RS 83+25 and 81+25 
(approximately 200 linear ft). 

 Removal of revetment along the left bank between RS 
55+00 and 51+90 (approximately 290 linear ft) and 
restoration to natural earth embankment typical of 
upstream and downstream conditions. 

 Removal of existing concrete toe berm between RS 55+00 
and 50+25 (approximately 470 linear ft) and replacement 
with a concrete retaining wall. 

 Placement of boulder concrete slope lining or “shotcrete” 
on the right bank between RS 44+10 and 42+30 
(approximately 180 linear ft). 

Grading required The existing grade within the overflow channel would be evened 
out to create a flat surface.   

Total impervious surface Approximately 38,650 square feet or 0.9 acres; approximately 
8,500 square feet for bank stabilization (shotcrete), 6,000 square 
feet for the concrete diversion weir and related invert (concrete), 
and 24,150 square feet for the overflow weir (grouted riprap).  

Staging areas Two staging areas at the overflow channel location: one on the 
right bank (near Eha Street and Imi Kala Street) and one on the 
left bank near the Imi Kala Bridge.   

Site Access  From Piihana Road along an existing 15-ft wide, 750-ft 
long gravel road. 

 A permanent 15-ft wide gravel O&M road will be 
constructed along the stream between RS 75+10 and 
43+60.   

Best management practices (BMPs) to be 
included during construction 

Use of silt fences; concrete structures would be constructed in 
halves by temporarily diverting the stream to one side of the 
channel.  While one side is constructed, the other side would be 
used for stream flow to accommodate the IIFS of 5 mgd.   

Types of construction equipment to be used Excavator, front-end loader, and dump trucks. 

Location of disposal of debris and 
excavated materials  

 Excavated soil removed to create the overflow channel 
will be tested and reused to construct the raised berm 
downstream. 

 Any excess excavated material will be tested and disposed 
of at the Maui Demolition and Construction Landfill 
(approximately 6 miles from project site) in Mā‘alaea, 
Maui.   

Construction duration Approximately 21.32 months. 

O&M  Clearing the overflow channel and diversion weir once 
every five years 

 Grass cutting at the diversion weir, new berm, and 
access/O&M road six times per year. 
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This alternative would divert high-velocity and high-volume flood flows into the existing 
left-bank floodplain thereby reducing the main channel flow in the approximately 3,200 ft long 
reach of the stream.  This would result in a reduced risk of flooding during high-flow/flood 
events to authorized levels.  Diversion of stream waters would also reduce erosion of the stream 
banks, which would prevent further damage to the existing flood control systems and increase 
their reliability.   

B. Location – The project area affected by the Proposed Action is the Nā Wai ‘Ehā 
Watershed in Wailuku, Maui (Figure 1).  The ‘Īao Stream drainage basin is a 10 square mile area 
that begins at the boundary between the Lahaina and Wailuku Judicial districts and extends along 
the crests of the Kahoolewa and Kapilau Ridges to the Pacific Ocean.  The basin is eight miles 
long and averages 1.25 miles in width.  The proposed activities would occur within the 
approximately 0.4-mile stretch of the stream between slightly downstream of Waena Street (river 
station 43+60) and upstream of Imi Kala Street (river station 83+25), approximately 1.4 miles 
upstream from the shoreline.  The area is characterized by extensive residential development on 
the right bank and an existing natural flood plain on the left bank, and is located upstream of 
existing residential and urban development associated with the town of Wailuku. 

Figure 1: Project Area Map 

 
 

C. General Description – This evaluation addresses the effects that would result from the 
placement of fill in waters of the United States in conjunction with the construction of an 
overflow channel system that involves work within and on the banks of ‘Īao Stream.  The 
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Proposed Action consists of features intended to reconnect the main channel with the floodplain 
to reduce damaging flows along the main channel and right bank levees.  The reconnection 
would be accomplished by lowering the left bank, grading the overflow area to disperse flow into 
the floodplain, and constricting the main channel with a concrete diversion weir to force flood 
flows to leave the main channel and enter the existing floodplain on the left bank of the stream.  
A portion of the left bank would be raised further downstream to contain the overflow within the 
floodplain.  Even further downstream, the left bank would be lowered to allow the return of the 
overflow into the main channel.  The Proposed Action would also include bank stabilization and 
bank revetment repairs at locations upstream and downstream of the proposed overflow channel.   

D. Authority and Purpose – The Proposed Action is authorized under Section 203 of the 
Flood Control Act of 1968 (Public Law 90-483), which authorizes works of improvement for the 
control of destructive floodwaters. 

 
The purpose of the Proposed Action is to address increased flood hazards from ‘Īao Stream 
caused by design deficiencies and damages to the existing flood control structures, and to 
provide the authorized level of reduced flood risk to the town of Wailuku. 

 
E. General Description of Dredged or Fill Material  

 
1. General Characteristics of Material – Three types of revetment are utilized in the 

design of the Proposed Action: partially grouted riprap, fully grouted riprap, and shotcrete.  
Partially grouted riprap was included at the floodplain outflow to protect the bank against erosion 
during the return of the overflow to the main channel.  At the lateral overflow weir, a stronger 
revetment of fully grouted riprap was required to accommodate the high stream velocities and 
the increased levels of turbulence resulting from changes in flow direction. At the riverbend 
upstream of the Imi Kala Street Bridge, boulder concrete slope lining or “shotcrete” was the 
chosen revetment to accommodate the steep bank slopes. 

 
2. Quantity of Material – The quantity of material needed is not known at this time.  

More detailed construction plans will be developed by the USACE during the design phase of 
the project. 

 
3. Source of Material – All stone would be clean and reasonably free from soil, 

quarry fines, and would contain no refuse.  Materials would be obtained from approved 
pits/quarries in the project vicinity and would be free of chemical contaminants.     

  
F. Description of Proposed Discharge Sites – No discharge sites are anticipated at the 

proposed project site.  Excavated soil will be reused to create the desired topography of the 
stream, and the excess will be transported off-site and disposed into a landfill.  
 

1. Location – Maui Demolitions and Construction Landfill (approximately 0.5 miles 
from the proposed project site) in Mā‘alaea, Maui.   

 
2. Size – 14.8 acres  
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3. Type of Site/Type of Habitat – Construction and demolitions landfill/NA 
 
4. Timing and Duration – Construction duration of the proposed project is 

approximately 21.32 months.   
 

G. Description of Disposal Method – Material would be moved and placed mechanically.  
Backhoes, dump trucks, and other suited heavy machinery would be used to deliver and place 
rock materials and other fill materials during construction.  Riprap would generally be placed in 
a systematic manner to ensure a continuous uniform layer of well-graded stone.  Stone placed 
underwater would not be cast across the surface of the water.   
 
II. FACTUAL DETERMINATIONS 
 

A. Physical Substrate Determinations  
 
1. Substrate Elevation and Slope – Substrate would be excavated before placement 

and aggregate filter layer(s) to ensure that existing substrate grade is maintained.  Riprap placed 
on slopes for erosion protection would follow the existing contour.  An exception to this 
armoring technique would be at areas of significant water depth in existing channels, where 
armoring would be placed directly over existing grade to avoid dredging below the water surface 
elevation.  The areas where different armoring placement strategies are utilized will be 
determined through newly constructed hydraulic structures; the substrate will consist of concrete 
at the locations of the hydraulic structures. 

 
2. Sediment Type – Soils in the area of Wailuku retain a high organic matter 

content, and are composed of clay, silt, and sand, mixed with varying degrees of gravel, cobble, 
and boulders.  Major soil types underlying the proposed project area and standard project flood 
area include ‘Īao cobbly silty clay (Idb), ‘Īao clay (IcB), Pulehu cobbly clay loam (PtA), and the 
Pu‘uone sand (PZUE). 
 

3. Dredged/Fill Material Movement – Excavated soil removed to create the overflow 
channel will be used to construct the raised berm downstream.  Any excess excavated material 
will be disposed of at the Maui Demolition and Construction Landfill (approximately 0.5 miles 
from project site) in Mā‘alaea, Maui.   

 
4. Actions Take to Minimize Impacts – Standard construction procedures in 

compliance with federal and state requirements, and standard BMPs identified via a Storm Water 
Pollution Prevention Plan would be employed during construction (e.g., silt fencing, 
tarping/covering exposed and stockpiled soils, surface revegetation, etc.).  These measures are 
expected to minimize/eliminate stormwater flow from the proposed construction site, as well as 
any association of degradation of water quality.  Work would be done during no or low flow 
periods to limit downstream sedimentation.  Construction sequencing would be used to minimize 
impacts.  Temporary erosion prevention and sedimentation control measures would be used 
project-wide and shall be operated and maintained in accordance with necessary permit(s).   
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B.  Water Circulation, Fluctuation, and Salinity Determinations  
 

1. General Water Chemistry – The use of clean fill material would reduce any 
significant impacts on water chemistry during project construction.  Some minor, short-term 
decreases in water clarity are expected from the proposed fill activities.  No significant impacts 
on water color, odor, dissolved oxygen, temperature, or nutrient levels are anticipated in the 
long-term.   

 
2. Water Circulation, Fluctuation, and Salinity Determination –  

a. Current Patterns and Flow – Stream flow in the past was absent 80 to 
90% of the time, punctuated by infrequent high flows following 
intense rainfall events when stream discharge volume was sufficient to 
overtop the water diversion structures (USFWS, 2006).  On October 
13, 2014, Wailuku Water Company began releasing 10 mgd of water 
into Wailuku River pursuant to the April 2014 Settlement Agreement 
in the Na Wai ‘Eha Contested Case.  Currently, there is continuous 
flow through the section of the proposed project area. The proposed 
action would not impact the ability for an IIFS of greater than 5 mgd to 
remain in the channel through the project area and downstream to the 
stream mouth.   
 

b. Velocity – When flow occurs, average channel velocity through the 
unlined portion of the stream varies between 8 and 32 fps with an 
average velocity in excess of 20 fps during annual floods.  With the 
implementation of the Proposed Action, the velocity of the water in the 
main stream channel is expected to decrease when it flows out through 
the overflow channel and into the flood plain.  
 

c. Sedimentation Patterns – The Proposed Action may decrease 
sedimentation, as the lower main channel flow and right bank 
armoring upstream are designed to decrease erosion, thus decreasing 
the amount of sediment and nutrient loads released into the stream and 
entering Kahului Bay.  

 

3.  Actions Taken to Minimize Impact – Standard construction procedures in 
compliance with Federal and State requirements would be used.  Standard BMPs identified in a 
Storm Water Pollution Prevention Plan would be employed during construction (e.g., silt 
fencing, tarping/covering exposed and stockpiled soils, surface revegetation, etc.) to 
minimize/eliminate stormwater flow from the proposed construction site, and any associated 
degradation of water quality. 

C. Suspended Particulate/Turbidity Determination 
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1. Suspended Particulates and Turbidity – Turbidity and the concentration of 
suspended solids would be expected to increase temporarily during construction of the Proposed 
Action.  However, increases would be relatively minor and restricted to a relatively localized 
area.  A water quality monitoring program will be implemented during construction activities to 
ensure that state water quality standards are not exceeded.  No long-term adverse impacts on 
water quality are expected; in contrast, the reduced erosion from the Proposed Action would 
decrease turbidity in the stream.  
  

2. Effects on Chemical and Physical Properties of the Water Column – Some minor 
short-term impacts on light penetration and aquatic organisms would occur during riprap 
placement due to increased turbidity.  However, these effects would be rapidly dissipated upon 
project completion.  No effects are expected on toxic metal concentrations, pathogens, or the 
aesthetics of the water column. 
 

3. Actions Taken to Minimize Impacts – Impacts would be minimized by requiring 
BMPs be implemented to limit the extent of turbidity plumes, such as silt curtains, to be followed 
during construction.  

  
D.  Contaminant Determinations - The use of clean, quarry-run rock riprap for 

construction would not introduce contaminants into the aquatic system.  Neither the materials 
used nor the placement method would cause relocation or increases of contaminants in the 
aquatic system. 

 
E.   Aquatic Ecosystem and Organism Determinations 

 
1.  Effects on Benthos – The Proposed Action is to expected have an overall positive 

effect on the benthos community downstream of the proposed project area by diverting stream 
flows and allowing suspended solids to settle out prior to the return of the stream waters to the 
main channel; thereby improving the water quality downstream.  Impacts on water quality would 
be minimized during construction activities to prevent effects on benthos downstream.  No long-
term effects on benthos are anticipated as a result of the implementation of the Proposed Action.      

 
2.  Effects on Fish –Short-term increases in turbidity and suspended solids during 

construction, as well as general noise and disturbance may temporarily displace fish occupying 
the vicinity of the construction areas.  In the long-term, however, reduced turbidity, 
sedimentation, and velocity flow would be advantageous for fish.  The Proposed Action also 
avoids effects on fish by incorporating a 15-ft wide opening in the diversion wall to allow for 
fish passage and some flow to remain in the channel.   
 

3. Effects on Aquatic Food Web – Due to the temporal nature of the proposed 
construction activities, no long-term effects on aquatic food web are anticipated neither as a 
result of construction activities nor following completion of the Proposed Action. 

 
4.  Effects on Special Aquatic Sites – Potential pockets of freshwater emergent 

wetlands exist within the proposed project area.  A biological survey would be conducted prior to 
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the start of construction activities to confirm that there are no wetlands present within the 
proposed construction area.  Work practices during construction activities would be modified as 
needed to minimize potential impacts to any existing wetlands.  No significant long-term impacts 
to wetlands are anticipated since the existing wetland flora and fauna (if any are identified) 
would return following completion of construction activities. 

 
5. Threatened or Endangered Species – A total of 110 species of ferns and flowering 

plants were recorded as growing in the stream channel and along the stream banks during field 
surveys.  With a few exceptions, all of these plants are non-native species and most are common 
weedy species that have established in highly disturbed banks and sand/mud bars that form in the 
concrete channel.  Nine native or early Polynesian introduced species were noted.  These 
included three trees (kukui, kou, and hau) observed near the stream, one tree (‘ulu) in the 
overflow channel area, two planted shrubs (ki and naupaka kahakai), a sedge (Fimbristylis 
cymosa), and two low growing herbs (wood sorrel or ‘ihi‘ai and kīpūkai).  These are common 
widespread species in the Hawaiian Islands.  All of the plant species observed within the project 
area were widespread species.  No endangered or threatened plant species were observed 
(USFWS, 2011a).   

 
The aquatic biota surveys conducted at the proposed project site observed typical non-native 
estuarine fish, five endemic fish species (nehu [Encrasicholina purpurea],‘o‘opu akupa [Eleotris 
sandwicensis], ‘o‘opu ‘alamo‘o [Lentipes concolor], ‘o‘opu nopili [Sicyopterus stimpsoni], and  
‘o‘opu naniha [Stenogobius hawaiiensis]) and six indigenous fish species (including ‘o‘opu 
nākea [Awaous stamineus]).  In addition, two indigenous species of algae, numerous endemic 
species of damselflies (Megalagrion blackburni, M. hawaiiense, and M. nigrohamatum), and two 
endemic aquatic amphidromous mollusks (hīhīwai [Neritina granosa] and hapawai [Neritina 
vespertina]) were recorded.  No endangered or threatened aquatic biota were observed (AECOS, 
2012).  
  
Since no known threatened or endangered species, or critical habitat for any threatened or 
endangered species, occur within the project area; no significant impacts are anticipated.   

 
Hawaiian Stilts are known to occur in the vicinity of the proposed project area; however, 
considering that the stream is dry most of the time and that flood events large enough to create 
ponding in the floodplain would be sporadic, impacts to Hawaiian Stilts are anticipated to be less 
than significant.      

 
6.  Other Wildlife – No other wildlife of concern are anticipated to be impacted by 

the Proposed Action. 
 

7.  Actions Taken to Minimize Impacts – Construction/grading activities would be 
conducted as much as possible during periods of low stream flow.  In addition, BMPs adhering 
to federal and state regulations would be instituted to minimize sediment discharges and 
alterations of stream flow.   
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There may be less than significant impacts to surface water quality during the construction 
period.  The Proposed Action would include soil excavation and stockpiling during grading 
activities.  BMPs strictly employed during construction (e.g., silt fencing, tarping/covering 
exposed and stockpiled soils, surface revegetation, etc.) would minimize/eliminate stormwater 
flow from the proposed construction site, and any associated degradation of water quality. 

Concrete structures will be constructed in halves in order to avoid impediment of stream.  The 
USACE will monitor the marine water quality at the mouth of the stream before, during, and 
after construction to assure water quality standards are not exceeded.  The Proposed Action 
would be completed in accordance with state and Federal regulations, including Section 404 
(b)(1) of the Clean Water Act (CWA), which would further minimize any impacts to water 
quality in ‘Īao Stream and Kahului Bay.  

F.  Proposed Disposal Site Determinations 
 

1.  Mixing Zone Determination – The proposed fill activities would have minimal 
mixing zones.  The fill material used for the project would be large and relatively clean so that 
very little exposed material could be suspended in the water column.   

 
2.  Determination of Compliance with Applicable Water Quality Standards - The fill 

materials used for this project would be obtained from approved quarries in the project area or 
excavated on-site.  The area does not have a history of contamination, which should ensure that 
State water quality standards would not be violated because of project-related activities.   

 
3.  Potential Effects on Human Use Characteristics – The Proposed Action would 

provide the Wailuku community with increased flood protection without adversely affecting the 
stream.  Land use activities surrounding the project site include residential, commercial, and 
public lands designated as either urban or agricultural.  These uses would remain unchanged and 
may even be enhanced by decreased flooding and flood risk after the implementation of the 
Proposed Action.  The proposed construction activities are not anticipated to have any potential 
adverse effects on human use of the project area or the surrounding areas.      

 
G.  Determination of Cumulative Effects on the Aquatic Ecosystem – No cumulative 

effects on the aquatic ecosystem of ‘Īao Stream are anticipated as a result of the Proposed 
Action.   

 
H.  Determination of Secondary Effects on the Aquatic Ecosystem – There could be 

beneficial secondary effects to coral and other organisms in Kahului Bay downstream of the 
proposed project area.  The proposed overflow channel system would allow flood waters to be 
dispersed into the natural floodplain where sediment and other entrained constituents would be 
able to settle out instead of being directly channeled downstream and into the nearshore marine 
environment.  Decrease in erosion within the main channel due to diversion of stream waters 
during large storm events is expected to further reduce the amount of sedimentation within the 
stream as well as in Kahului Bay. Decrease in sedimentation and turbidity is expected to improve 
water clarity and the current condition of reef habitats within the nearshore environment.  
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Improved water quality may also have positive impacts on the green sea turtles that nest on 
beaches within the vicinity of the mouth of ‘Īao Stream.     

 
III. FINDING OF COMPLIANCE WITH RESTRICTIONS ON DISCHARGE 
 
The proposed fill activities associated with the Proposed Action - Floodplain Reconnection 
would comply with Section 404(b)(1) guidelines of the Clean Water Act, as amended.  No 
significant adaptations of the guidelines were made for this evaluation.  Other structural 
alternatives considered to reduce the flood risk to Wailuku included no action, removal of flood 
control improvements, roller compacted concrete and grouted boulder invert channel, dual 
stilling and sedimentation basins, and rectangular and compound channel with grade control 
structures.  Other alternatives were not selected because they were prohibitively more costly, 
were significantly less effective in reducing flood risk and reducing debris, had extensive 
environmental impacts that would have been logistically very difficult to mitigate, required high 
operations and maintenance, or did not meet the overall project purpose of reducing flood risk.  
 
The proposed fill activities would comply with all State water quality standards, Section 307 of 
the Clean Water Act, and the Endangered Species Act of 1973, as amended.  The proposed fill 
activities would not have significant adverse effects on human health and welfare, including 
municipal and private water supplies, recreation and commercial fishing, fish, shellfish, wildlife, 
and special aquatic sites.  The life stages of aquatic life and other wildlife would not be adversely 
affected.  Significant adverse effects on aquatic ecosystem diversity, productivity, and stability 
and on recreational, aesthetic, and economic values would not occur.   
 
To minimize the potential for adverse impacts, the fill would be placed during periods of low to 
no water levels.  Since the Proposed Action would result in few adverse effects, no additional 
measures to minimize impacts would be required.   
 
On the basis of evaluation, it has been determined that the Proposed Action complies with the 
requirements of the 404(b)(1) guidelines for the discharge of fill material.   
 
 
Prepared by:  GSI Pacific, Inc. 
Date:  October 3, 2014 (updated June 2017)   
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CEPOH-PP-C                          January 2014 
 
MEMORANDUM FOR RECORD 
 
SUBJECT:  A meeting for Iao Stream Flood Control Project Alternatives Screening 
 

1. A meeting was held for the Iao Stream Flood Control Project on 5 November 2013 at 
0900 at Bldg 230, Room 318 Conference Room.  The following people were in 
attendance:  

 
Name Discipline Office Phone 
Jarrett Hara  CEPOH-EC-T 835-4149 
Tracy Kazunaga  CEPOH-EC-S 835-4330 
Michael Sakai  CEPOH-PP-R 835-4052 
Colette Sakoda  Environet 833-2225 ext. 1004 
Lance Shiroma  CEPOH-EC-T 835-4152 
Sonia Shjegstad  Environet 833-2225 ext. 1006 
Kanalei Shun  CEPOH-PP-E 835-4097 
Jessica Wiggs  CEPOH-EC-T 835-4155 
Michael Wong  CEPOH-EC-T 835-4138 
Max Solmssen  Environet 833-2225 ext. 1012 
Nani Shimabuku  CEPOH 835-4030 

 
2. The purpose of the meeting was to conduct the alternatives screening to identify a range 

of reasonable and prudent alternatives, using the results of the screening to identify a 
subset of alternatives retained for a full evaluation.  The screening was conducted by 
applying the project screening criteria to each alternative and using the metrics 
established for each of the criteria to assign potential impacts.  This memo presents a 
brief background of the project purpose and need, applicable regulations and policies 
considered, and a summary of the alternatives screening exercise. 
 

3. Purpose and Need.  The purpose of the proposed Iao Stream Flood Control Project is to 
correct deficiencies associated with the existing Flood Control Project components that 
were constructed in 1981.  Frequent repairs have proved to be costly, both financially and 
environmentally, and do not adequately address the long-term problems of erosion, 
sedimentation, and aquatic species degradation.  The purpose of this project aims to help 
preserve the existing watershed and the natural ecosystem within and surrounding the Iao 
Stream.  The preferred alternative has been planned in order to create an aquatic 
environment that would work to maintain the natural stream and flood plain function, 
while providing the necessary level of flood control.   
 

4. Modifications to the 1981 Flood Control Project are needed to prevent further property 
damage resulting from undermining of stream bank and levee locations, and to protect 
Wailuku town from flood damage.  In addition, levee certification that the completed 
project can withstand a 100-year frequency flood is required by the Federal Emergency 
Management Agency (FEMA) by February 2009; otherwise, the area protected by the 



project will revert to a flood hazard area in Fall 2009.  A government agency responsible 
for levee construction or a Registered Professional Engineer must provide this 
certification.  In its present condition, the project cannot be certified as providing 100-
year flood protection because the project is deficient. 
 

5. NEPA.  The Council on Environmental Quality regulations (Title 40, Code of Federal 
Regulations (CFR) §1502.14) for implementing the National Environmental Policy Act 
of 1969 (NEPA) requires that federal agencies perform the following tasks: 

 
a. Rigorously explore and objectively evaluate all reasonable alternatives and, for 

alternatives that were eliminated from detailed study, briefly discuss the reasons 
for their having been eliminated; 
 

b. Devote substantial treatment to each alternative considered in detail, including the 
Proposed Action, so that reviewers may evaluate their comparative merits; 

 
c. Include reasonable alternatives not within the jurisdiction of the agency; and  

 
d. Include the No Action alternative. 

 
6. USACE SMART Planning Policy Overview.  overview of? or Define the ACOE 

guidelines being used for Iao Stream..an abbreviated SMART planning policy? 
  
In February 2012, USACE implemented a SMART planning strategy (MG Walsh Memo 
8 February 2012) to its Civil Works planning studies by establishing a disciplined, 
methodical approach to alternatives formulation and analysis which would yield focused,  
collaborative and efficient decision making throughout its project development and 
execution process.  SMART is defined as Specific, Measurable, Attainable, Risk-
informed, and Timely.  Because of the advanced progress of the Iao Stream project, the 
Project Development Team (PDT) was authorized to apply an abbreviated but effective 
project alternatives analysis methodology to facilitate decision-making for this project.   
   

7. Identification and Screening of Alternatives.  The screening of alternatives involved four 
key steps.  These steps are presented in detail in the following section. 
 

a. Step 1.  Identify All Possible Alternatives.  
 

i. Alternative A:  No Action 
 

ii. Alternative B:  Removal of Flood Control Improvements; unlined channel 
remains 
 

iii. Alternative C:  Roller Compacted Concrete (RCC) and Grouted Boulder 
Invert Channel following existing alignment, RCC channel and low-flow 
channel replace existing channel 



 
iv. Alternative D:  Dual Stilling and Sedimentation Basins; RCC channel and 

low-flow channel replace existing stream features:  50:50 hardened and 
pseudo-natural with design features mimicking natural stream 
components. 
 

v. Alternative E:  RCC Channel with Grade Control Structures; RCC channel 
replacing existing stream features:  fully lined, but includes a low-flow 
channel and some pools. 

 
vi. Alternative F:  Overflow Section, limited upstream bank armoring and 

Channel Constriction; retains existing project features. 
 

vii. Other Alternatives Considered, but Eliminated: Three alternatives from an 
earlier project development phase were screened using the same 
evaluation measures.  The alternatives were:  

 
1. Rectangular and Compound Channel;  
2. Levee Toe Reconstruction, retains existing project features; 
3.  Trapezoidal Concrete-lined Channel.   

 
viii. By applying the evaluation criteria to these 3 alternatives, it was 

concluded by the PDT that they did not meet the project purpose and need. 

b. Step 2:  Establish and define decision criteria required to ensure an alternative is 
meeting the purpose and need.  Each of the decision criteria (attached) were 
specifically defined in terms of appropriate metrics to measure how well (high, 
medium, low, or in other cases, yes or no) an alternative meets each criteria.  PDT 
members used Best Professional Judgment to clearly define the metrics.  
 

c. Step 3:  Conduct a rigorous screening of the alternatives using environmentally 
sound and operationally workable decision criteria for various aspects including 
completeness, effectiveness, acceptability and efficiency. 

 
i. Completeness.   

 
Technical Feasibility was defined as the ability to meet the project purpose 
and need.  Possible metrics were yes or no; yes is preferred.  Of the 
alternatives considered, Alternatives A and B measured no, while the 
remaining alternatives measured yes. 
 
Life Safety was defined as the level of life safety risk reduction.  Possible 
metrics were yes or no; yes is preferred.  Of the alternatives considered, 
Alternatives A and B measured no, while the remaining alternatives under 
consideration measured yes.   



 
ii. Effectiveness.   

 
Meets SPF level of protection (within 20%) was defined as the ability of 
the alternative to meet the SPF.  Possible metrics were yes or no; yes is 
preferred.  Of the alternatives considered, Alternatives A and B measured 
no, while the remaining alternatives considered measured yes. 
 
Utilization of the floodplain was defined as the ability of the alternative to 
retain the floodplain as a restricted area, where urbanized development is 
not allowed.  Possible metrics were yes or no; yes is preferred.  Of the 
alternatives considered, Alternative B measured no, while the remaining 
alternatives considered measured yes. 
 

iii. Acceptability.  Real Estate Requirements/Acquisition was defined as the 
relative magnitude of acres required to implement the alternative (e.g., 
channel alignment/staging area/access road construction).  Possible 
metrics were low, medium, and high; low is preferred.  Of the alternatives 
considered, Alternatives A and B measured low, Alternatives C and F 
measured medium and Alternatives D and E measured high.   
 
Increases erosion and sediment transport was defined as the relative 
magnitude of the sedimentation impacts directly relatable to the 
alternative.  Possible metrics were high, medium, and low; low is 
preferred.  Of the alternatives considered, Alternatives D and F, which 
include measures to stabilize the channel and also include a significant 
amount of natural stream bottom to trap sediments, measured low.  
Alternatives A, C and E either provide incomplete fixes to the current 
problem of erosion and/or fully line the channel and thereby increase the 
potential for upstream sedimentation to be transported to the ocean.  
Therefore these alternatives measured medium.  The remaining alternative 
B, which would lead to additional erosion with no sediment entrapment 
features, measured high.   

 
Facilitates aquatic organism passage was defined as whether or not the 
alternative avoids additional impacts to the passage of aquatic organisms 
in the stream.  Possible metrics were yes or no; yes is preferred.  All of the 
alternatives considered would avoid additional impacts to the passage of 
aquatic organisms, and thus measure yes. 

 
Reduces potential for groundwater recharge was defined as the relative 
magnitude of any reduction in groundwater recharge directly relatable to 
the alternative.  Possible metrics were high, medium, and low; low is 
preferred.  Of the alternatives considered, Alternative B, which removes 
all flood control improvements, measured low.  Alternatives A, D, E, F, all 
include some degree of unlined channel bottom, and thus measured 



medium.  Alternative C, the rectangular and compound channel and the 
trapezoidal concrete-lined channel, which fully line the stream, all 
measured high. 

 
iv.  Efficiency.   

 
Level of channel hardening was defined as the total percentage of channel 
hardened.  Possible metrics were high, medium and low; low is preferred.  
Of the alternatives considered, Alternative B was low, Alternatives A, D 
and F were medium, and Alternatives C and E were high. 
 
O&M Requirements / Ease of Maintenance was defined as the relative 
magnitude of anticipated O&M costs directly relatable to the implemented 
alternative.  Possible metrics were high, medium, and low; low is 
preferred.  Of the alternatives considered, Alternatives C, D and E would 
all reduce the frequency and magnitude of channel maintenance required, 
and thus measured low.  Alternatives A and F would require some channel 
maintenance, equivalent to the current expenditure, and thus measured 
medium.  Alternative B, which would remove all flood control 
improvements and require an increased level of channel maintenance, 
measured high. 

 
Implementation cost was defined as the relative magnitude of total project 
cost.  Possible metrics were high, medium and low; low is preferred.  Of 
the alternatives considered, Alternative F measured low.  Alternatives B, 
C, D, and E all measured high.  The remaining alternatives were not 
screened for this decision criteria, either because they represented the no 
action (A) or because the alternatives were removed from consideration 
due to technical inadequacies earlier on the screening process.  
 
Net benefits were defined as the difference between the annualized 
benefits and costs.  Possible metrics were yes or no; yes is preferred.  Of 
the alternatives considered, only Alternative F offered positive net 
benefits.  

 
d. Step 4:  Arrive at a Final Array of Alternatives while eliminating those that did 

not meet the decision criteria.  The Alternatives Matrix (attached) provides an 
overview of the proposed alternatives and analyses of each alternative by 
evaluation criteria. Based on the alternatives screening exercise, the alternatives 
retained for the final array include Alternative A and Alternative F.  The 
remaining alternatives were dropped from consideration for not adequately 
meeting one or more of the other decision criteria. 
 

e. Step 5:  Findings, Conclusions, arrival at the Tentatively Selected Plan (TSP): All 
project alternatives under final consideration were run through a rigorous 
screening process that rated each alternative based on the criteria established for 



the alternative selection process (Step 3).  The TSP was then selected based on its 
feasibility to be implemented and lack of disturbance to the existing environment.  
The TSP for the project was Alternative F: Overflow Section, limited upstream 
bank armoring and Channel Constriction; retains existing project features.  
Alternative F offers adequate flood protection to the existing built environment 
while only affecting a small portion of the existing stream channel where the 
overflow section and limited armoring would occur.  Alternative F would channel 
flood waters from the main channel onto the designated flood plain where flood 
waters would be able to be dispersed into the natural flood plain.  Flow velocity 
would be reduced in the main channel during flood events as a result of 
Alternative F, and sediment and other entrained constituents would be able to 
settle out into the natural flood plain area instead of being directly channeled 
downstream and into the near shore marine environment.  

 
 
 

 
Ms.  Nani Shimabuku 
Project Manager 



*Low and Yes are preferred. 
 

Iao Stream Flood Control Project 
Screening Criteria for Alternatives to  

Identify Tentatively Selected Plan 
6 November 2013 

Revised 13 November 2013  
 
 

Decision Criteria Metrics PDT Assignments  

Completeness 
1. Technical 
Feasibility  

Yes/No. 
Does it meet the purpose and need? 

Michael/Jessica 
 

2. Life Safety (Flood 
Risk) 

Yes/No. 
Does the alternative reduce life safety 
risk? 

Lance 
 

Effectiveness  
3. Meets SPF Level 
of Flood Protection 
(within 20%) 

Yes/No. 
Does the alternative provide the 
Standard Project Flood level of 
protection?   

Michael/Jessica 
 

4. Utilization of 
Floodplain 

Yes/No. 
Does the floodplain remain a restricted 
floodplain, where urbanized 
development is not allowed?    

Michael/Jessica 
 

Acceptability 
5.  Real Estate 
Requirements/ 
Acquisition 

High/Medium/Low. 
Number of acres needed for channel 
alignment/staging area/access road.  
Amount of land acquisition.   

 High = A Lot (>5 acres) 
 Medium = Some (3.1-4.9 acres) 
 Low = Little to None (<3 acres) 

 

Mike 
 

6.  Increases 
Erosion & Sediment 
Transport 
(Sedimentation 
Impacts) 

High/Medium/Low. 
Increases erosion and/or transport of 
sediment. 

 High = Significant Increase 
 Medium = Little to Moderate 

Increase 
 Low = Reduction in Sediment 

Environet 
 

7.  Facilitates 
Aquatic Organism 
Passage 

Yes/No. 
Does it avoid additional impacts to 
aquatic organism passage?   

Michael/Jessica 
Environet 

8.  Reduces 
Potential for 
Groundwater 
Recharge 

High/Medium/Low. 
Extent of exist channel improvements 
removed to allow for groundwater 
recharge : 

 High = Significant Reduction in 
Recharge

Environet  
 



*Low and Yes are preferred. 
 

Decision Criteria Metrics PDT Assignments  

 Medium = Allows Some 
Recharge 

 Low = Increases Recharge  
Efficiency 
9.  Level of Channel 
Hardening 

High/Medium/Low. 
Total percentage of channel hardening.

 High = Greater than 70% 
 Medium = 20% to 70% 
 Low = Less than 20% 

Michael/Jessica 
Environet   
 

10.  O&M 
Requirements/ Ease 
of Maintenance 

High/Medium/Low. 
Rough Order Magnitude O&M costs 
based on BPJ.  

 High = Increases Annual Costs 
 Medium = Same as Current 
 Low = Reduces Annual Costs  

PDT 
Michael/Jessica 
 

11.  Implementation 
Cost (real estate and 
environmental costs 
not included) 

High/Medium/Low. 
Total Project Costs.    

 High = greater than $30M 
 Medium = $10M-$30M 
 Low = less than $10M 

Tracy 
 

12.  Net Benefits Yes/No. 
Is there a positive net benefit?   
Net Benefits = Annualized Benefits – 
Annualized Costs 

Lance 

 
 



Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F

No Action                      
(retains existing project features)

Removal of Flood Control 
Improvements                   

(unlined channel remains)

Roller Compacted Concrete (RCC) 
and Grouted Boulder Invert 
Channel Following Existing 

Alignment                      
(RCC channel and low-flow channel 

replace existing channel)

Dual Stilling and Sedimentation 
Basins                         

(RCC low-flow channel replaces 
existing stream features:  50:50 

hardened and pseudo-natural, with 
design features mimic natural 

stream components)

RCC Channel with Grade Control 
Structures                      

(RCC channel and low-flow channel 
replace existing stream features:  

fully lined, but includes a low-flow 
channel and some pools)

Floodplain Reconnection, Limited 
Upstream Bank Armoring and 

Channel Constriction             
(retains existing project features)

Rectangular and Compound 
Channel

Levee Toe Reconstruction 
(retains existing project 

features)

Trapezoidal Concrete-Lined 
Channel

Technical Feasibility (Yes/No ) No  No Yes Yes Yes Yes Yes No Yes

Life Safety 
(Flood Risk)                       (Yes/No)

No No Yes Yes Yes Yes Yes No Yes

Meets SPF Level of Flood 
Protection (within 20%)           

(Yes/No )
No No Yes Yes Yes Yes Yes No Yes

Utilization of Floodplain       
(Yes/No )

Yes No Yes Yes Yes Yes No Yes No

Real Estate 
Requirements/Acquisition       

(High, Medium, Low )
Low Low Medium High High Medium Medium Low Medium

Increases Erosion and Sediment 
Transport (Sedimentation Impacts) 

(High, Medium, Low )
Medium High Medium Low Medium Low High Medium High

Facilitates Aquatic Organism 
Passage           (Yes, No )

Yes Yes Yes Yes Yes Yes No Yes No

Reduces Potential for 
Groundwater Recharge        (High, 

Medium, Low ) 
Medium Low High Medium Medium Medium High Medium High

Level of Channel Hardening       
(High, Medium, Low )

Medium (45%) Low (0%) High (100%) Medium (50%) High (90%) Medium (45%) High (100%) Medium (45%) High (100%)

O&M Requirements/Ease of 
Maintenance                      (High, 

Medium, Low )
Medium High Low Low Low Medium Low Medium Low

Implementation Cost (real estate 
and environmental not included)    

(High, Medium, Low )
N/A High High High High Low N/A N/A N/A

Net Benefits                           ( Yes, 
No )

N/A No No No No Yes N/A N/A N/A

Efficiency

Acceptablility

Effectiveness

Iao Stream Flood Control Project, Wailuku, Maui, Hawaii
Matrix of the Proposed Alternatives for a Draft Environmental Assessment

Description of Alternative

Alternatives Removed from Consideration

Completeness
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From: Shun, Kanalei POH
To: Morgan.E.Davis@hawaii.gov; Jenny Pickett ARCHAEOLOGY
Cc: Shimabuku, Lorayne P POH; Miya Akiba; Dennis Gosser
Subject: Alt. F Iao Stream Flood Control Project - EOF report for AIS (UNCLASSIFIED)
Attachments: image001.png

image002.png
image003.png
image004.png
Final EOF Report 13June2014.pdf

Classification: UNCLASSIFIED
Caveats: NONE

Aloha Morgan and Jenny:

Attached, for you information, is the end-of-field report for an AIS, performed by the archaeological
firm, Pacific Consulting Services, Inc. (PCSI).  AIS was done for Alternative F of the Iao Stream Flood
Control Project.  WE did a site visit of the project area with Hinano early this year.  Tell Hinano sour sup
tree went, not sure where and how.

Anyway, no subsurface cultural deposits were identified in any of PCSI excavated trenches (10 in all). 
Based on PCSI's background research, we did not think there would be any remnants of loi terraces in
that area as it was too susceptible to big time flooding.  Currently, I am leaning toward a no effect to
historic properties determination, unless we come across some other evidence showing otherwise.  I
would recommend to ensure no impact to significant cultural resources, a program of archaeological
monitoring during construction.

If either of you think of other avenues we should pursue for evidence of other subsistence or land use
pattern, let me know.

I will wait for the final report to make the final determination of effect. 

Thank you and take care.

Kanalei  

Classification: UNCLASSIFIED
Caveats: NONE

mailto:Kanalei.Shun@usace.army.mil
mailto:Morgan.E.Davis@hawaii.gov
mailto:pickjenny@gmail.com
mailto:Lorayne.P.Shimabuku@usace.army.mil
mailto:makiba@gsisg.com
mailto:dennis.gosser@gmail.com







 
 
 
 
 
 


 
June 13, 2014 
 
Mr. Kanalei Shun 
U.S. Army Corps of Engineers, Honolulu District 
Building 230, Room 307 
Fort Shafter, HI 96858-5440 
 
Subject:  Final End-of-Field Report for Archaeological Inventory Survey in Support of 
Modification to the ‘Īao Stream Flood Control Project, Wailuku, Maui Island, State of Hawai‘i 
[TMK (2) 3-4-032:001 (por.)] 
 
Mr. Shun: 


Under contract to GSI Pacific, Inc., Pacific Consulting Services, Inc. (PCSI) has 
completed a subsurface archaeological inventory survey (AIS) in support of the above 
referenced project.   The archaeological inventory survey was conducted to determine 
presence/absence of significant cultural deposits in the project area for Alt. F of the Iao Stream 
Flood Control project. The work was conducted between 13 May and 20 May 2014. 


PROJECT LOCATION AND DESCRIPTION 


The approximately 0.7-hectare (1.7-acre) project area is located along the north bank of 
‘Īao Stream, 2.1 km (1.3-miles) inland (southwest) of Nehe Point in Wailuku Ahupua‘a (Figure 
1).  ‘Īao Stream flows through ‘Īao valley from the West Maui Mountains.  Wailuku Ahupua‘a 
extends makai from Kauaula Ahupua‘a in the Lahaina District through the valley and coastal 
plain to Kahalui Bay. Waiehu Ahupua‘a and Waiehu Valley are to the northwest, and Waikapu 
Ahupua‘a and Wailuku Town are to the southeast.   


The overall purpose of the project is to reconnect the main channel to the floodplain to 
reduce damaging flows along the main channel and right bank levees within lower ‘Īao Stream.  
The objective of the archaeological study was to sample a portion of the project area to 
determine if subsurface historic properties were present, and to determine if additional 
archaeological features are likely to be present in the non-sampled portion of the basin.   


RESEARCH DESIGN AND WORK PLAN 


Based on the results of archival research and previous archaeological studies in the 
area, it was expected that historic properties were not likely to be encountered on the surface of 
the project area. Likewise, it was expected that historic land-use patterns (sugar cane 
agriculture) and natural environmental events (i.e., flooding of the stream) may have obscured 
traditional agricultural features and historic occupation within the project area.  Nonetheless, it 
was considered possible that the remnants of traditional lo‘i (irrigation ditches, pond basins, 
terrace faces, etc.) would be present within the project area.  The archaeological evidence of 
pre-Contact agriculture was likely to be based on subtle differences in soil characteristics rather 
than on built features such as retaining walls.   


RESEARCH QUESTIONS 


Three research questions drove the sampling strategy and fieldwork: 
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1. Is there evidence of pre-Contact/early post-Contact lo‘i in the project area? If so, is 


there sufficient evidence to determine the age and integrity of the historic properties? 


2. Is there evidence of temporary pre-Contact occupation associated with lo‘i or post-
Contact occupation associated with sugarcane cultivation? And 


3. Is there stratigraphic evidence of the 1916 flood episode and if so can subsurface 
features be temporally correlated with this episode? 


SAMPLING STRATEGY 


The sampling approach for the study was to provide sufficient coverage of the project 
area to identify randomly distributed subsurface features with an areal extent of approximately 
10.0 x 5.0 meters (m).  A parquet-style configuration of ten 20 m-long trenches distributed 
systematically across the project area was employed.   


PRELIMINARY RESULTS 


No traditional subsurface historic properties were recovered during the AIS.  Of the 10 
excavated trenches, four were sufficiently deep to expose a probable basal layer representing 
former stream bed depositional episodes (presence of compacted coarse sands, rounded basalt 
cobbles and small boulders).  Above the stream base, a series of thin laminated layers likely 
represent periodic flooding as well as sugar cane agriculture/processing events.  Additional soil 
analysis and stratigraphic correlations will be undertaken to clarify the stratigraphy within the 
project area. 


If you have any questions or need clarification, please contact me in Honolulu at 
808.222.0209 or by email at dennis@pcsihawaii.com. 


Sincerely, 
 
 
 
 
 


Dennis C. Gosser 
Principal Investigator/Senior Archaeologist 
Pacific Consulting Services, Inc. 
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MINUTES OF MEETING 
 

Project: ‘Īao Stream Flood Control Project  
Date: September 17, 2014 
Time: 13:00 – 14:30 
Location: United States Fish and Wildlife Service (USFWS) Pacific Islands Office-Main 

Conference Room 3-127 
Attendees: United States Army Corps of Engineers (USACE) - Nani Shimabuku, Athline 

Clark, Jessica Wiggs, Lynn Schneider, Michael Wong 
USFWS - Dan Polhemus, Tony Montgomery 
United States Environmental Protection Agency (EPA) - Wendy Wiltse 
National Oceanic and Atmospheric Administration (NOAA) National- 
Marine Fisheries Service (NMFS) - Danielle Jayewardene 
State of Hawai‘i Department of Land and Natural Resources (DLNR)-
Division of Aquatic Resources (DAR) - Skippy Hau 
County of Maui (COM) - Kristi Hirata (via teleconference) 
GSI Pacific Inc (GSI) - Sonia Shjegstad, Miya Akiba 

DISCUSSION: 
A meeting was held between the USACE, USFWS, EPA, NOAA-NMFS, DLNR-DAR, COM, 
and GSI to discuss the current status of the ‘Īao Stream Flood Control Project.  The main focus 
of the meeting was to provide a technical overview of the preferred alternative (Alternative F) 
and to provide an opportunity for the group to raise any questions or concerns on the selected 
alternative.  A brief summary of the major discussion elements are as follows: 
 

1. USACE thanked the parties for attending the meeting and the opportunity for USACE to 
discuss the project with them.  All parties briefly introduced themselves to the group.    

 
2. USACE went over the current status of the project.  The USACE is currently preparing 

the Engineering Documentation Report (EDR) that evaluates the new preferred 
alternative (Alternative F).  The Environmental Assessment, which is included as an 
appendix to the EDR, evaluates the potential environmental impacts of Alternative F.  
During the course of developing Alternative F, USACE has met with this group of 
resource agencies to provide updates and has received comments that have been taken 
into consideration during the preparation of the draft EA. The EDR/EA is currently being 
reviewed internally within the Honolulu District.  Following internal review, the 
documents will undergo Agency Technical Review (ATR), which is scheduled to take 
place next month.  The draft EA is currently scheduled to be published for public review 



 

 

early next year.  The EA will be finalized following public review by Summer 2015.  
Designof the project will initiate shortly thereafter, pending receipt of funding. 
 

3. EPA inquired whether an Environmental Impacts Statement (EIS) would be prepared for 
the project.  USACE stated that while an EIS was initiated following the 2009 Draft EA, 
since Alternative F is much smaller in scope compared to the other alternatives evaluated 
in the past, and because the area of impact is relatively small, it was more appropriate to 
rescope the project from an EIS to an EA.    
 

4. DLNR-DAR stated that stream waters will be restored based on the recent settlement of 
the Na Wai Eha case which will mandate an Interim Instream Flow Standard (IIFS) of 10 
million gallons per day (mgd) below the first diversion, above Hawaii Nature Center 
(near Kepaniwai Park), and an IIFS of 5 mgd at or near the stream mouth.  The team 
discussed what the conversion from mgd to cubic feet per second (CFS) would be to 
determine how much water would flow through the location of the proposed diversion 
weir (DLNR-DAR later confirmed that 10 mgd equates to 15.4722 cfs and 5 mgd equates 
to 7.736 cfs).  DLNR-DAR stated that surveys for mapping the stream will be conducted 
in October.  DLNR-DAR recommended that USACE check with the DLNR Commission 
on Water Resource Management on the exact date of the IIFS to be implemented.   
 

5. USACE stated that restoration of stream waters has always been taken into consideration 
during project designs and that Alternative F takes into account that there will be 
continuous flow in the stream. 
 

6. USACE gave an overview of the existing flood control features in the stream and 
presented the design features of the flood control structures that would be constructed 
under Alternative F.  USACE explained that Alternative F is designed to reconnect the 
main channel with the existing floodplain on the left bank.  Alternative F would reduce 
flood flows within the main channel; thereby reduce further erosion of the existing levees 
on the right bank reduce risks to properties on the right bank from flooding during large 
storm events.  USACE stated that the main channel will be constricted by constructing a 
concrete diversion wall, approximately 18 feet (ft) high with a 15-ft wide opening to 
allow for fish passage and some flow to remain in the stream.   
 

7. EPA inquired whether there is anything being done to lower the left bank to reconnect the 
main channel with the floodplain.  USACE stated that an approximate length of 417 ft 
along the left bank would be lowered to allow for stream waters greater than a 10-year 
frequency event to enter the floodplain.  USACE stated that materials that have been 
pushed against the left bank by illegal squatters that used to reside in the area in the past 
will be partially removed to accommodate this.  USACE stated that excavated soil to 
lower the left bank at the diversion wall would be reused downstream to construct a 
raised berm intended to keep the diverted water within the floodplain. 
 

8. USACE went over the detailed design features of the diversion weir to be constructed 
within the stream, including the dimensions and materials to be used.  USACE stated that 



 

 

water would flow through the opening during regular flow and would flow over the 
existing boulder stream bed upstream and downstream of the diversion wall.   
 

9. USACE went over the different types of revetment to be used for features proposed under 
Alternative F.  Fully grouted riprap would be used at the overflow channel section to 
accommodate high stream velocities and increased levels of turbulence as a result of 
changes in flow direction; partially grouted riprap would be used at the outflow section. 
Shotcrete would be used upstream of Imi Kala Bridge for bank protection.  USACE 
added that the raised berm has been placed away from the main channel to avoid 
streambed lining at this section of the stream. USFWS noted their overall appreciation of 
the heterogeneity of the proposed stream bed modification in the area of the channel 
restriction and the fact that it would pose no impediments to fish passage. 
 

10. EPA inquired whether any other alternatives have been considered for the project.  
USACE briefly went over the alternatives that were considered and explained why they 
were not carried forward for consideration.  USACE explained that since no significant 
amount of channel hardening is involved with Alternative F, it was considered the most 
appropriate alternative in accomplishing the project objectives and recommended for 
implementation.   
 

11. The project team discussed the current land uses of the floodplain.  The USACE stated 
that the floodplain is currently classified as either designated floodplain or diversified 
agricultural land.     
 

12. NOAA-NMFS inquired whether diversion of stream waters would result in any excess 
sediment/pollutants being carried into the stream from the floodplain.  USACE stated that 
sediment/pollutants would settle out before the diverted water returns to the main channel 
and would not adversely affect the water quality of the stream. 
 

13. EPA inquired whether there are any regulations within the floodplain to restrict the 
lessees from raising the land elevation or any regulations on storage of hazardous 
chemicals within the floodplain.  EPA expressed their concerns about hazardous 
chemicals from machinery, fuel, or vehicles within the floodplain potentially being 
washed into the stream during large storm events.  USACE stated that COM would be 
responsible for regulating land use practices and storage of hazardous 
chemicals/materials within the floodplain as part of the project cost-share agreement.  
 

14. EPA inquired whether there would be any opportunities to include designs to place 
low-flow channels within the modified stretch of the stream bed (i.e., in the 
approximately 65 linear feet area of the proposed channel restriction) or to tilt the bottom 
of the stream to allow continuous flow during low-flow conditions.  USACE stated that it 
would be possible to construct a low-flow channel within this stretch but it may become 
filled with sediment and lose its original intention over time.  USACE asked if this low-
flow channel would still be desired if there were a sufficient height of water flowing 
through the restriction.  EPA stated that it would not be necessary if sufficient height of 
water is anticipated to flow through the channel restriction.   



 

 

 
15. The team discussed the anticipated height of water that would flow through the opening 

of the diversion weir during regular flow following implementation of the new IIFS (5 
mgd at the diversion weir location).  USFWS and DLNR confirmed that they would like 
4 inches at a minimum, or 6 inches preferably.  USACE stated that the water flowing 
through the opening under base flow (5 mgd) should be at least 6 inches deep but stated 
that they will confirm the number. 
 
USACE later confirmed that although it is very difficult to confirm the water depth at 
such low flows, the calculated water depth is approximately 2 to 3 inches at 5mgd.  Using 
a very simple HEC-RAS model, with 7.7 cfs (5 mgd) flow, the velocities near the 
diversion weir structure are approximately 2.2 to 2.8 ft/s.  This would of course be 
affected by changes in the upstream and downstream natural channels, which would 
likely increase the channel roughness (with increased rocks and gravel) and slow the 
velocity (increasing water depth).  Approximately 9 to 10 mgd would be needed for 4 to 6 
inches of water at this location. 
 

16. USFWS provided a brief update on the state of the offshore marine environment, as 
observed during their most recent field surveys.  USFWS noted that despite a large 
amount of suspended sediment in the water, there was a tremendous amount of coral in 
the offshore area.  USFWS and USACE noted that with implementation of Alternative F, 
there should be a net decrease in the amount of sedimentation coming from the stream 
and into the marine environment, which would be a benefit to the offshore coral reef 
ecosystem. 

 
17. USFWS noted that they have previously submitted comments to USACE outlining some 

of their other concerns with the 1981 project, and that they still would like to see a path 
forward by the USACE on addressing those comments.  The team discussed some of the 
measures proposed by USFWS to help restore the biological function of the overall 
stream, including areas outside of the project area of Alternative F.  USACE stated that 
the Office of Hawaiian Affairs (OHA) has shown interest in stream ecosystem restoration 
and that they have consulted with the mayor regarding potential opportunities to 
implement any restoration projects.   
 

18. USACE stated that funding may be available through their Continuing Authorities 
Program (CAP) program, particularly if matching funds were made available from 
another Federal partner such as fish restoration funding from USFWS.  USACE stated 
that the local sponsor may partner with USACE for funding; however, that USACE 
currently does not have funding under Civil Works to correct design deficiencies from 
the past.  CAP Section 1135 allows for environmental restoration of an existing Corps 
project.  USFWS stated that they would like to keep the conversation open with the 
USACE so that efforts to correct previous design deficiencies and restore the biological 
function of the stream could be considered/incorporated into future projects.   
 

19. NOAA-NMFS and USFWS agreed that Alternative F is a much preferred alternative 
compared to the other alternatives considered in the past.       



 

 

 

Action Items 
 
USACE will: 
 

 Review these meeting minutes for accuracy and provide comments if needed. 
 Continue to work with USFWS in completing the Section 7 consultation under the 

Endangered Species Act. 
 
USFWS, EPA, NOAA-NMFS, DLNR-DAR, and COM will: 
 

 Review these meeting minutes for accuracy and provide comments if needed. 
 
GSI will: 
 

 Draft minutes of the meeting and circulate for review. 

 

This Minutes of Meeting memorandum is GSI’s understanding of the items discussed during this 
meeting for the ‘Īao Stream Flood Control project.  It is requested that all who were in 
attendance review this Minutes of Meeting for its content and accuracy.  If there are no responses 
and/or comments to this Minutes of Meeting memorandum within ten (10) calendar days, GSI 
will assume that all information stated herein is correct and agreed upon by all who were in 
attendance.   
 
Recorded by:  Miya Akiba, GSI  
 

cc:  
USACE:  Nani Shimabuku, Athline Clark, Jessica Wiggs, Lynn Schneider, Michael Wong 
USFWS:  Dan Polhemus, Tony Montgomery 
EPA:  Wendy Wiltse 
NOAA-NMFS:  Danielle Jayewardene 
DLNR-DAR:  Skippy Hau 
COM:  Kristi Hirata   
GSI:  Sonia Shjegstad 

 









































OFFICE OF PLANNING
STATE OF HAWAII

235 South Beretania Street, 6th Floor, Honolulu, Hawaii 96813
Mailing Address: P.O. Box 2359, Honolulu, Hawaii 96804

DAVID Y. IGE
GOVERNOR

LEO R. ASUNClON
DIRECTOR

OFFICE OF PLANNING

Telephone:          (808) 587-2846
Fax:         (808) 587-2824

Web: http://ptanning.hawaiL gov/

Ref. No. P-15623

June 2, 2017

Mr. Steve N. Cayetano, P.E.
Deputy District Engineer for

Programs and Project Management
U.S. Army Corps of Engineers, Honolulu District
Building 230
Fort ShaRer, Hawaii 96858-5440

Attention: Ms. Lorayne Shimabuku, Civil and Public Works Branch

Dear Mr. Cayetano:

Subject: Hawaii Coastal Zone Management (CZM) Program Federal Consistency Review
for the Iao Stream Flood Control Project, Wailuku, Maui

The Hawaii CZM Program has completed the federal consistency review of the Iao Stream
Flood Control Project, Wailuku, Maui. This CZM federal consistency review covers the proposed
activity identified as "Alternative F" in the consistency determination and the Draft Environmental
Assessment (EA) (June 2015), which was submitted as a supporting document for the consistency
determination. It is our understanding that the intent of the proposed activity is to reconnect the main
channel with the existing floodplain to reduce damaging flows along the main channel and right bank
levees.

We concur with the U.S. Army Corps of Engineers determination that the proposed activity is
consistent to the maximum extent practicable with the enforceable policies of the Hawaii CZM
Program based on the following conditions.

. The proposed activity, identified as "Alternative F," shall be implemented as represented
in the CZM federal consistency determination and the Draft EA (June 2015). Any
changes to the proposal shall be submitted to the Hawaii CZM Program for review and
approval. Changes to the proposal may require a full CZM federal consistency review,
including publication of a public notice and provision for public review and comment.
This condition is necessary to ensure that the proposed activity is implemented as
reviewed for consistency with the enforceable policies of the Hawaii CZM Program.
Hawaii Revised Statutes (HRS) Chapter 205A Coastal Zone Management, is the federally
approved enforceable policy of the Hawaii CZM Program that applies to this condition.

2.  The mitigation measures and best management practices identified in the CZM federal
consistency determination and the Draft EA (June 2015) shall be fully implemented.
This condition is necessary to ensure consistency with the Hawaii CZM Program coastal
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ecosystem policies in HRS Chapter 205A, which is a federally approved enforceable
policy of the Hawaii CZM Program.

. As stated in the U.S. Army Corps of Engineers federal consistency assessment form (p.
15): "a CWA Section 401 Water Quality Certification (WQC) and a National Pollutant
Discharge Elimination System (NPDES) permit would be obtained prior to construction
activities to establish and implement mechanisms intended to prevent potential discharge
of pollutants to state waters." This condition is necessary to ensure consistency with
State of Hawaii water quality standards and requirements pursuant to HRS Chapter 342D
Water Pollution, Hawaii Administrative Rules (HAR) Chapter 11-54 Water Quality
Standards, and HAR Chapter 11-55 Water Pollution Control, which are federally
approved enforceable policies of the Hawaii CZM Program.

. The proposed activity shall be in compliance with requirements of the State Historic
Preservation Division. This condition is necessary to ensure consistency with HRS
Chapter 6E Historic Preservation, which is a federally approved enforceable policy of the
Hawaii CZM Program.

° According to the Department of Land and Natural Resources, Division of Forestry and
Wildlife (DOFAW) (memo, May 16, 2017), several protected species are present within
the project vicinity and may be affected by the proposed activity. Based on
recommendations by DOFAW (memo, May 16, 2017), the following measures shall be
implemented to minimize impacts to the protected species.

a. Hawaiian hoary bat, "Ope" ape'a (Lasiurus cinereus semotus), is a State of Hawaii and
federally listed endangered species that roost in both exotic and native trees. To
minimize the potential for impacts to this species, site clearing shall be timed to avoid
disturbance to breeding Hawaiian hoary bats. Woody plants greater than 15 feet (4.6
meters) tall shall not be disturbed, removed, or trimmed during the bat birthing and
pup rearing season, June 1 through September 15.

b. Hawaiian short-eared owl, Pueo (Asio flammeus sandwichensis), is a State of Hawaii
listed endangered species that is most active during dawn and dusk twilights.
Therefore, twilight pre-construction surveys prior to vegetation clearing shall be
conducted. IfPueo nests are present, a buffer zone shall be established in which no
clearing occurs until nesting ceases and DOFAW shall be notified immediately.

C. Hawaiian waterbirds: State of Hawaii and federally listed endangered waterbirds,
Hawaiian duck (Anas wyvilliana), Hawaiian stilt (Himantopus mexicanus lcnudseni),
Hawaiian coot (Fulica alai), and Hawaiian moorhen (Gallinula chloropus
sandvicensis), occur within the vicinity of the proposed activity. Therefore, surveys
for waterbirds by a qualified biologist shall be conducted prior to any land clearing or
excavation activities, and shall be repeated if these activities are delayed more than
three days. If an endangered Hawaiian waterbird is present during ongoing activities
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then all activities within 100 feet (30 meters) of the bird shall cease and the bird shall
not be approached. Work may continue after the bird leaves the area of its own
accord. If a nest is discovered at any point, DOFAW shall be contacted immediately.

d. Seabirds: State of Hawaii listed endangered and threatened seabirds that may pass
through the project area at night can be adversely impacted by artificial lighting,
which causes disorientation that can result in collision with objects or grounding.
Therefore, if nighttime lighting is used, lights shall be fully shielded to minimize
impacts.

These conditions are necessary to ensure that the proposed activity is consistent with the
following federally approved enforceable policies of the Hawaii CZM Program: HRS
Chapter 183D Wildlife; HRS Chapter 195D Conservation of Aquatic Life, Wildlife, and
Land Plants; and HAR Chapter 13-124 Indigenous Wildlife, Endangered and Threatened
Wildlife, Injurious Wildlife, Introduced Wild Birds, and Introduced Wildlife.

If the requirements for conditional concurrences specified in 15 CFR § 930.4(a), (1) through
(3), are not met, then all parties shall treat this conditional concurrence letter as an objection pursuant
to 15 CFR Part 930, subpart C.

CZM consistency concurrence does not represent an endorsement of the project nor does it
convey approval with any other regulations administered by any State or County agency. Thank you
for your cooperation in complying with the Hawaii CZM Program. If you have any questions, please
call John Nakagawa of our CZM Program at 587-2878.

Sincerely,

Leo R. Asunc
Director

co: DLNR, Division of Forestry and Wildlife
DLNR, Historic Preservation Division
Department of Health, Clean Water Branch
County of Maui Planning Department
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Water	quality	and	biological	surveys		
for	the	‘Īao	Stream	Flood	Control	Project	
Wailuku	River1,	Wailuku,	Maui2	
 
 

January	18,	2017	 	 AECOS	No.	1232B
 
Susan Burr and Eric B. Guinther 
AECOS, Inc.  
45-939 Kamehameha Hwy, Suite 104 
Kāne‘ohe, Hawai‘i  96744 
Phone: (808) 234-7770  Fax: (808) 234-7775 Email: sburr@aecos.com 
 
	
	

Introduction	
	
The	 purpose	 of	 the	 ‘Īao	 Stream	 Flood	 Control	 Project	 (“Project”)	 on	 the	
southeastern	 side	 of	 West	 Maui	 mountain	 (Figure	 1)	 is	 to	 correct	 various	
deficiencies	 in	 the	 existing	 flood	 control	 channel	 (“Project	 Area,”	 Figure	 2)		
constructed	between	1968	and	1981.		High	stream	flows	(freshets)	have	eroded	
segments	of	the	channel	where	the	streambed	is	unmodified	and	portions	of	the	
right	 (south	 or	 east)	 and	 left	 (north	 or	 west)	 levees.	 	 Several	 residential,	
commercial,	 and	 historical	 structures	 are	 threatened	 by	 continuing	 bank	
erosion.		 Eroded	 segments	 have	 been	 partially	 repaired	with	 concrete	 rubble	
masonry	(CRM);	however,	these	repairs	are	showing	signs	of	failure.			
	
On	April	4,	2012,	AECOS,	 Inc.	biologists	conducted	water	quality	and	biological	
surveys	 of	 Wailuku	 River	 (AECOS,	 2012)	 for	 a	 Project	 Draft	 Environmental	
Assessment	 (DEA)	 prepared	 by	 GSI	 Pacific,	 Inc.	 for	 the	 US	 Army	 Corps	 of	
Engineers	 (USACE).	 On	 October	 13,	 2014,	 Wailuku	 Water	 Company	 and	
Hawaiian	Commercial	&	Sugar	reduced	the	amount	of	water	the	companies	had	
been	diverting	 from	Wailuku	River	and	Waikapū	Stream—an	August	12,	2012	
stipulation	from	the	Commission	on	Water	Resource	Management	incorporated	
interim	instream	flow	standards	and	the	two	companies	agreed	to	restore	up	to	
10	million	gallons	per	day	(MGD)	to	Wailuku	River	(HDLNR‐CWRM,	2016).		On	

                                                 
1 On	 May	 27,	 2015,	 the	 Hawaiʻi	 Board	 on	 Geographic	 Names	 approved	 the	 name	 change	 of	 ʻĪao	
Stream	to	Wailuku	River	(HBGN,	2015). 

2 Report	 prepared	 for	 GSI	 Pacific	 Inc.	 for	 environmental	 entitlements.	 This	 report	 is	 expected	 to	
become	part	of	the	administrative	and/or	public	record	for	the	project. 
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November	9,	2016,	a	second	water	quality	and	biology	survey	was	conducted	by	
AECOS	 to	 ascertain	 if	 changes	 in	 biological	 resources	 and	 water	 quality	 of	
Wailuku	 River	 had	 occurred	 in	 the	 two	 years	 since	 the	 return	 of	 streamflow.		
Information	from	these	surveys	is	to	be	included	in	the	Final	EA	to	be	prepared	
by	GSI	Pacific.		
	

	

	
	

	
Figure	1.		Map	of	Maui	showing	Project	location	on	Wailuku	River.		

	
	
	
From	 September	 11	 to	 13,	 2016,	 approximately	 one	month	 prior	 to	 the	most	
recent	survey,	exceptionally	heavy	rains	in	the	West	Maui	Mountain	resulted	in	
flash	flooding	of	the	Wailuku	River.		On	September	13	at	Puʻu	Kukui,	a	peak	15‐
minute	rainfall	of	1.25	 inches	and	a	peak	1‐hour	 total	of	4.15	 inches	occurred	
(NOAA‐NWS,	2016).		A	major	disaster	was	declared	for	the	area	where	the	river	
overflowed	its	banks	(FEMA,	2016).	
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At	the	time	of	our	2016	survey,	“maintenance	activities”which	included	heavy	
equipment	 working	 in	 the	 streamwere	 occurring	 within	 the	 flood	 control	
channel	 (K.	 Ono,	 Maui	 County,	 pers.	 comm.).	 	 Water	 quality	 was	 affected	 by	
these	activities	and	aquatic	fauna	were	difficult	to	observe	in	the	turbid	water.	
	

	

	
	

	
Figure	2.		Location	of	flood	control	channel	within	Project	Area.		

	
	
	
Project	Description	
	
Modifications	 to	 the	 existing	 flood	 control	 channel	 are	 needed	 to	 prevent	
further	 property	 damage	 resulting	 from	undermining	 of	 the	 stream	bank	 and	
levees,	 and	 to	 protect	 Wailuku	 town	 from	 flood	 damage.		 In	 addition,	 levee	
certification	 that	 the	 completed	 project	 can	 withstand	 a	 100‐year	 frequency	
flood	 is	 required	by	 the	Federal	Emergency	Management	Agency	 (FEMA);	 the	
levees	 in	 their	 present	 condition	 cannot	 be	 certified.	 Therefore,	 USACE	 has	
analyzed	 five	 alternatives	 and	 a	 no	 action	 alternative	 to	 modify	 the	 existing	
flood	control	channel	 to	prevent	 further	streambed	erosion,	and	potential	 loss	
of	 life	 and	 property	 during	 stream	 freshets	 (USACE	 and	Maui	 DPW,	 2009;	M.	
Akiba,	GSI	Pacific,	pers.	comm.).	
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Frequent	repairs	to	the	existing	flood	control	channel	have	proved	to	be	costly,	
both	 financially	 and	 environmentally,	 and	 have	 not	 adequately	 addressed	
problems	of	erosion,	 sedimentation,	and	degradation	of	native	aquatic	species	
populations.	 	 The	 Project	 includes	 measures	 to	 preserve	 natural	 ecosystems	
within	 the	 ‘Īao	 watershed.	 	 Planned	 engineering	 features	 should	 avoid	 or	
minimize	 potential	 impacts	 to	 native	 amphidromous3	 species	 and	 consider,	
where	 possible,	 restoring	 the	 stream	 and	 adjacent	 floodplain	 to	more	 natural	
conditions.	
		
The	 six	 alternatives	 considered	 for	 the	Project	 are:	 (A)	No	Action	Alternative;	
(B)	 Removal	 of	 Flood	 Control	 Improvements;	 (C)	 Roller	 Compacted	 Concrete	
(RCC)	 and	Grouted	Boulder	 Invert	 Channel	 Following	 Existing	Alignment;	 (D)	
Grade	 Control	 Structures	 in	 Conjunction	 with	 Stilling	 Basins,	 Channel	
Realignment,	 and	 Erosion	 Protection	 (Wider	 Channel);	 (E)	 Grade	 Control	
Structures	 in	 Conjunction	 with	 Stilling	 Basins	 (Narrower	 Channel);	 and	 (F)	
Reconnect	 Main	 Channel	 with	 Flood	 Plain.	 Alternative	 F	 is	 the	 preferred	
alternative.		These	alternatives	are	described	below:	
		
Alternative	A	No	Action	‐	Alternative	A	is	not	to	perform	modifications	to	the	
existing	flood	control	channel.		Continuing	severe	erosion	may	be	a	result	of	the	
no	action	alternative,	contributing	 to	 levee	 failure	 in	multiple	 locations,	which	
would	 eventually	 lead	 to	 flooding	 of	 parts	 of	 the	 Wailuku	 Stream	 drainage	
basin.		A	project	failure	could	cause	loss	of	life	and	extensive	property	damage.	
		
Alternative	 B	 Removal	 of	 Flood	 Control	 Improvements	–	 This	 alternative	
would	 include	removal	of	all	existing	man‐made	 improvements	to	 the	existing	
channel	and	returning	the	stream	to	its	original,	natural	state.		The	community	
of	Wailuku	would	be	placed	back	into	the	flood	plain,	with	no	flood	protection	
levees.		A	state‐of‐the‐art	flood‐warning	system	would	replace	man‐made	flood	
control	structures.		
		
Alternative	 C	 Roller	 Compacted	 Concrete	 (RCC)	 and	 Boulder	 Invert	
Channel	–	 This	 alternative	 was	 designed	 for	 standard	 project	 flood	 (SPF)	
protection	with	 a	peak	design	discharge	of	 27,500	 cubic	 feet	 per	 second	 (cfs)		
downstream	of	Station	84+42	(0.5	miles	upstream	from	the	stream	mouth)	and	
26,000	 cfs	 downstream	 of	 Station	 92+02.		 Typical	 stream	 stabilization	
improvements	would	 include	boulders	 in	 the	 low‐flow	 channel	 and	RCC	bank	
protection	in	order	to	replicate	a	more	natural	stream	invert.		Design	elements	
would	be	included	into	existing	and	planned	channel	segments	to	facilitate	the	
movement	 of	 native	 fish	 and	 other	 aquatic	 organisms.		 Total	 project	 length	

                                                 
3 Meaning	they	move	between	fresh	and	salt	water	during	their	life	cycle. 
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extends	 from	Station	22+00	 to	 the	debris	 basin	 (2.5	miles	upstream	 from	 the	
ocean	shore).	
	
Alternative	D	Dual	Silting	and	Sedimentation	Basin	–	This	alternative	 is	 to	
create	 two	 large	 stilling	 basins	 designed	 to	 dissipate	 the	 energy	 of	 large	
floods.	The	stilling	basins	would	also	act	as	debris	 traps	and	provide	potential	
biological	 habitats	 and	 recreational	 areas.		 Alternative	 D	 also	 realigns	 the	
channel	to	minimize	bends	that	cause	erosion	at	the	levee	toe.	
		
Alternative	 E	 Roller	 Compacted	 Concrete	 (RCC)	 Channel	 with	 Grade	
Control	 Structures	 –	This	 alternative	 is	 similar	 to	 Alternative	 C,	 with	 the	
addition	 of	 small	 grade	 control	 structures	 that	 slow	 stream	 velocities	 and	
provide	biological	habitats	within	 the	 channel.		Alternative	E	 also	 realigns	 the	
channel	to	avoid	toe	erosion	at	bends.	
	
Preferred	Alternative	F	Reconnect	Main	Channel	with	Flood	Plain	 –	 This	
alternative	will	reduce	damaging	flows	along	the	main	channel	and	right	bank	
levees	by	reconnecting	the	main	channel	with	the	flood	plain.		Modifications	are	
described	in	more	detail	as	follows:	
	

 Lower	left	(north)	bank	between	river	station	(RS)	79+20	and	75+10;	
 Grade	overflow	area	to	disperse	flow	onto	the	flood	plain;	
 Constrict	the	main	channel	with	a	concrete	diversion	wall	to	force	flood	

flows	to	leave	the	main	channel	and	enter	the	existing	flood	plain	on	the	
north	side	of	the	stream;	

 Raise	left	bank	between	RS	66+60	and	61+05	to	contain	overflow	within	
the	flood	plain	and	lower	the	left	bank	between	RS	45+60	and	43+60	to	
allow	overflow	to	return	to	the	main	channel;		

 Stabilize	 right	 bank	 between	 RS	 83+25	 and	 81+25	 and	 between	 RS	
44+10	and	42+30	to	prevent	further	erosion;	and	

 Reconstruct	 existing	 revetment	 between	overflow	 channel	 and	outflow	
return	location.	

	
This	 alternative	 would	 achieve	 project	 objectives	 and	 is	 considered	 to	 be	
feasible	from	both	engineering	and	cost	perspectives.		
		
Stream	Description	
	
Total	 area	of	 the	 ‘Īao	watershed	 (Department	of	Land	and	Natural	Resources‐
Division	of	Aquatic	Resources	watershed	code	no.	62009)	 is	estimated	at	30.8	
km2	 (11.9	 mi2;	 HDLNR‐DAR,	 2008).	 	 Wailuku	 River,	 a	 third	 order	 stream,	
extends	 approximately	 42.1	 km	 (26.2	 mi)	 from	 near	 the	 top	 of	 West	 Maui	
Mountain	 down	 to	 the	 Pacific	 Ocean.	 The	 longest	 tributaries,	 Po‘onāhoahoa	
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Stream	and	Nākalaloa	Stream,	originate	at	 the	western	extent	of	 ‘Īao	Valley	at	
approximately	300	and	600	m	(1000	and	2000	ft)	above	sea	level	(ASL).	Within	
‘Īao	Valley	State	Monument,	 four	other	 tributaries	 (Ae,	Kinihāpai,	 Pu‘ulio,	 and	
Māniania	streams)	join	the	main	branch	of	Wailuku	River.	The	headwaters	and	
upper	reaches	(segments	greater	than	200	m	above	sea	level)	of	Wailuku	River,	
including	all	six	tributaries,	account	for	almost	80%	of	the	length	of	the	stream	
channel	(HDLNR‐DAR,	2008).		
	
The	 headwaters	 (segments	 greater	 than	 750	 m	 above	 sea	 level)	 and	 upper	
reaches	(segments	between	200	m	and	750	m	above	sea	level)	of	Wailuku	River	
are	 unmodified,	 although	 ‘Īao	 Tunnel	 and	 Maniania	 Ditch	 divert	 some	 of	 the	
stream	flow	 from	the	upper	reach.	 	At	Kepaniwai	Park,	 just	downstream	from	
‘Īao	Valley	State	Monument,	the	floodplain	is	terraced	and	several	auwai	divert	
water	 through	 lo‘i	 kalo	 (taro	 pondfields).	 Downstream	 from	 the	 park,	 the	
stream	channel	 has	been	 straightened,	 but	 the	 stream	bed	 remains	natural.	A	
large	 debris	 basin	 and	 concrete	 debris	 fence	 have	 been	 constructed	 in	 the	
stream	 channel	 near	Mokuhau	 Park	 (Figure	 2a).	 This	 basin	 is	 maintained	 by	
dredging	on	a	regular	basis.		Downstream	from	Mokuhau	Park,	for	much	of	the	
remaining	 stream	 length,	Wailuku	 River	 is	 confined	 to	 a	 large,	 concrete‐lined	
channel	and	disconnected	 from	the	 floodplain	by	walls	and	 levees	 (see	Figure	
2b).	The	stream	discharges	into	the	Pacific	Ocean	at	Nehe	Point	just	northwest	
of	Kahului	Bay.		
	
Wailuku	River	 is	 included	 in	 the	Hawai‘i	 Stream	Assessment	 (as	 ‘Īao	 Stream),	
which	purports	to	list	all	perennial4	streams	in	Hawai‘i	(HCPU,	1990).		Prior	to	
the	return	of	flow	in	2014,	Wailuku	River	was	an	interrupted	stream—flow	was	
discontinuous	in	the	middle	and	lower	reaches	largely	due	to	diversions	in	the	
middle	and	upper	reaches.			
	
Various	best	management	practices	 (BMPs)	have	been	constructed	within	 the	
‘Īao	Stream	Flood	Control	Project	limits	and	upstream	in	an	attempt	to	support	
biological	 resources	 in	 the	 stream.	 	 A	 simple	 passage	 channel	 has	 been	
constructed	 at	 the	 ‘Īao	 Tunnel	 and	 Maniania	 Ditch	 diversion,	 to	 allow	 native	
amphidromous	organisms	to	migrate	past	the	diversion	structure	(Figure	3).		A	
concrete‐lined	 low	 flow	 channel	 (see	 Fig.	 2b),	 which	 concentrates	 flow	 that	
would	otherwise	dissipate	over	a	flat	concrete	bottom	of	the	channel,	is	present	
for	 almost	 the	 entire	 length	 of	 the	 hardened	 channel	 from	Mokuhau	 Park	 to	
Waiehu	Beach	Road.		Gaps	in	the	channel	(Figure	4a)	reduce	its	effectiveness	as	
a	pathway	for	migrating	amphidromous	animals	and,	prior	to	the	return	of	flow	
to		the		stream,		the		low‐flow		channel		may	not	have		always		contained		flowing		

                                                 
4	A	perennial	 stream	has	 year‐round,	 continuous	 flow	 in	 at	 least	part	 of	 its	 bed;	 flow	need	not	 be	
continuous	from	upper	reaches	to	the	sea.	
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Figure	2a	(upper).		Debris	basin	in	2012	(note	biologist	in	white	shirt	for	scale).	
Figure	2b	(lower).	Concrete	channel	of	Wailuku	River	in	2012	showing	low‐flow	

channel.		
	



Water	Quality	and	Biological	Survey	 ‘ĪAO	WATERSHED	[62009] 

AECOS,	Inc.	[FILE:	1232B]	 Page	|	8 

water.		Some	parts	of	the	flood	control	channel	have	boulders	embedded	in	the	
bottom	of	the	concrete	channel	to	add	rugosity	to	the	feature	and	some	parts	of	
the	channel	remain	unlined	(Figure	4b),	although	it	appears	the	bed	and	banks	
are	 regularly	 maintained	 (boulders	 removed	 from	 channel	 are	 stacked	 on	
banks)	 with	 heavy	 equipment.	 	 No	 attempts	 have	 been	 made	 to	 improve	
conditions	 for	 riparian	 vegetation	 or	 shading	 for	 the	 stream	 within	 the	 ‘Īao	
Stream	Flood	Control	Project	limits.	
	

	

	
	

	
Figure	3.		Fish	passage	channel	at	‘Īao	Tunnel	intake	on	Wailuku	River.		

	
	
	

Survey	Methods	
	
Water	Quality	Survey	
	
On	 November	 9,	 2016,	 AECOS	 biologists	 measured	 selected	 parameters	 and	
collected	 water	 samples	 at	 three	 locations	 on	 Wailuku	 River	 to	 characterize	
water	 quality	 (Figure	 5).	 	 An	 additional	 sample	 for	 turbidity	 and	 TSS	 was	
collected	a	short	distance	upstream	from	Sta.	3		(Sta.	3up)	because	the	biologists	
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Figure	4a	(upper).	In	places,	the	low‐flow	channel	is	not	continuous.	
Figure	4b	(lower).		An	unlined	stream	section	in	the	Project	vicinity.	
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noted	water	clarity	was	impaired	at	the	time	of	sampling	of	Sta.	3	due	to	heavy	
equipment	working	within	the	stream	channel.		In	the	intervening	20+	minutes	
between	 sample	 collection	 at	 Sta.	 3	 and	 Sta.	 3up,	 the	water	 clarity	 improved	
substantially.	 	 Sampling	 locations	 are	 the	 same	 as	 were	 sampled	 on	 April	 4,	
2012	 (AECOS,	 2012).	 	Also	 shown	 in	Fig.	 5	 is	 a	point	 labeled,	 “2009	 stations,”	
which	is	the	general	location	of	three	closely‐spaced	points	sampled	in	2009	for	
a	project	at	Waiehu	Beach	Road	(AECOS,	2011).		
	

	

 
	

	
Figure	5.		Three	water	quality	stations	sampled	on	November	9,	2016	
	and	April	4,	2012	(Sta.	1,	2,	and	3)	and	general	location	of	three	stations		

sampled	on	December	4,	2009	(2009	stations).	
	

	
	
Field	measurements	 (temperature,	pH,	 and	dissolved	oxygen)	were	made	and	
water	 samples	 collected	 for	 analyses	 (conductivity,	 turbidity,	 total	 suspended	
solids,	and	nutrients)	in	the	laboratory.		Samples	were	collected	from	just	below	
the	 water	 surface.	 	 In	 2012,	 Sta.	 2	 samples	 were	 collected	 from	 presumed	
“spring”	 flow	 (flow	 beneath	 the	 concrete	 bed)	 upwelling	 from	 pressure	 relief	
pipes	in	the	concrete	bottom.		
	
Samples	were	placed	on	ice	and	taken	to	the	AECOS	Laboratory	in	Kāne‘ohe	for	
analyses	(AECOS	Laboratory	Log	No.	28124	[2012]	and	33169	[2016]).		Table	1	
lists	the	instruments	and	analytical	methods	used	in	the	field	and	laboratory	to	
analyze	this	set	of	samples.	
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Table	1.	Analytical	methods	used	for	November	9,	2016	and	April	4,	2012	

water	quality	analysis	of	Wailuku	River.	
	
	

Analysis Method Reference 

Temperature 
thermister calibrated to NBS. Cert. 
thermometer/ SM 2550 B 

SM (1998) 

Conductivity SM 2510-B SM (1998) 

pH SM 4500 H+ SM (1998) 

Dissolved Oxygen SM 4500-O G 
SM (1998) 

Turbidity EPA 180.1 Rev 2.0 USEPA (1993) 

Total Suspended Solids SM 2540 D 
SM (1998) 

Nitrate + Nitrite EPA 353.2 Rev 2.0 USEPA (1993) 

Total Nitrogen 
persulfate digestion/ EPA 353.2 Grasshoff et al. (1986)/ 

USEPA (1993) 

Total Phosphorus 
persulfate digestion/ EPA 365.1 Rev 2.0 Grasshoff et al. 

(1986)/USEPA (1993) 
	

	
	
Botanical	Survey	
	
In	both	2012	and	2016,	the	botanist	covered	the	survey	area	on	foot	and	noted	
plant	 species	 occurring	within	 the	 channel	 and	 along	 the	 face	 and	 tops	of	 the	
banks	as	the	plants	were	encountered.	 	 	As	the	survey	progressed,	notes	were	
made	on	the	relative	abundances	of	each	species	(e.g.,	rare,	common,	abundant).		
Photographs	were	 taken,	 or	 specimens	 collected	 for	 closer	 inspection,	 of	 any	
plants	not	readily	 identifiable	 in	 the	 field.	 	The	survey	area	was	 limited	 to	 the	
stream	 channel	 and	 banks	 between	 the	waterfall	 at	Mokuhau	 Park	 above	 the	
debris	basin	(upper	end),	and	the	end	of	concrete	near	the	Waiehu	Beach	Road	
bridge	(lower	end).	
	
Aquatic	Biota	Survey	
	
In	2012	and	2016,	the	aquatic	biologist	made	observations	and	used	hand	nets	
to	collect	aquatic	organisms	for	closer	inspection	from	Wailuku	River.		In	2012,	
Hawai‘i	 Division	 of	 Aquatic	 Resources	 (DAR)	 biologist,	 Skippy	 Hau,	
accompanied	the	biologist.		As	the	survey	progressed,	the	biologists	made	notes	
on	the	relative	abundances	of	each	species	(e.g.	rare,	common,	abundant).		Algal	
specimens	 and	 mollusks	 were	 collected	 in	 2012	 for	 identification	 in	 the	
laboratory.	 	 The	potential	 for	migration	 of	 native	 amphidromous	 animals	 and	
the	distribution	of	naturalized	organisms	throughout	the	stream	was	assessed.		
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Results	
	
Water	Quality	Survey	
	
Water	quality	results	for	the	2016	and	2012	sampling	event	are	summarized	in	
Table	 2.	 	 The	 mean	 values	 from	 data	 collected	 from	 the	 three	 stations	 near	
Waiehu	Beach	Road	in	2009	are	also	included	in	Table	2.	 	The	2016	and	2012	
samples	were	 collected	 on	 sunny	 days	without	 rain.	 The	 2009	 samples	were	
collected	during	a	freshet	(above	normal	flow	event).	
	

	
Table	2.	Physical	and	chemical	water	quality	results	for	Wailuku	River,		

April	4,	2012	and	November	9,	2016	(Stas.	1‐3),		
and	December	4,	2009	(Waiehu	Beach).	

	
	

  Temp. Conductivity pH DO DO sat. 
Station Time (°C) (mhos/cm)  (mg/l) (%) 

Sta. 1 (2012) 1455 21.3 112 8.02 9.46 95 

Sta. 1 (2016) 1047 21.6 91 7.64 8.76 99 

Sta. 2 (2012) 1520 21.8 154 7.17 6.82 78 

Sta. 2 (2016) 1015 21.7 99 7.37 8.35 97 

Sta. 3 (2012) 1540 24.2 139 7.73 6.78 81 

Sta. 3 (2016) 0925 21.3 97 7.50 9.04 102 

Sta. 3up (2016) 0947 --- --- --- --- --- 

Waiehu Beach 

    Road (2009) 

 
--- 

 
22.9† 

 
112† 

 
7.96† 

 
6.80† 

 
79† 

 
  Turbidity TSS NO3+NO2 Total N Total P 

Station Time (ntu) (mg/l) (g N/l) (g N/l) (g P/l) 

Sta. 1 (2012) 1455 0.46 0.8 <9 107 49 

Sta. 1 (2016) 1047 1.58 3.8 64 102 16 

Sta. 2 (2012) 1520 2.00 5.1 268 321 58 

Sta. 2 (2016) 1015 2.10 5.6 91 108 18 

Sta. 3 (2012) 1540 0.52 0.3 90 226 77 

Sta. 3 (2016)* 0925 128 518 64 102 36 

Sta. 3up (2016) 0947 8.32 33.3 --- --- --- 

Waiehu Beach 

    Road (2009) 

 
--- 

 
1.14‡ 

 
1.1‡ 

 
91‡ 

 
161‡ 

 
17‡ 

* - Heavy equipment working in stream above sampling point. 
† - Arithmetic mean of three samples. 
‡ - Geometric mean of three samples. 
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Temperature,	dissolved	oxygen	(DO),	and	pH	measured	at	all	 three	stations	 in	
2016	are	typical	of	a	swiftly	flowing	stream.	Temperature	ranged	from	21.3	to	
21.7°C	 and	 DO	 ranged	 from	 8.35	 to	 9.04	 mg/L,	 resulting	 in	 97%	 to	 102%	
saturation.	 	 pH	 ranged	 from	7.37	 to	 7.64.	 	 Conductivities	were	 low	 (91	 to	 99	
µmhos/cm)	 at	 all	 sampled	 locations,	 including	 the	 2009	 event	 near	 the	 river	
mouth,	 sampled	during	a	 freshet.	 	At	Sta.	1,	2016	values	 for	 these	parameters	
matched	 closely	 those	measured	 in	 2012.	 	 In	 2012,	 Sta.	 3	 had	minimal	 flow;	
measured	 in	 the	 afternoon	 revealing	 high	 water	 temperature	 (24.2°C)	 and	
consequent	moderately	reduced	DO	saturation	(81%).	The	average	temperature	
of	the	samples	collected	in	2009	was	22.9°C,	higher	than	expected	for	a	freshet	
flow	but	reflective	of	the	heat	gained	by	the	water	traversing	the	long	concrete	
channel.		
	
Particulates	 (turbidity	 and	 total	 suspended	 solids	 or	TSS)	were	 low	 at	 Stas.	 1	
and	 2	 in	 both	 2016	 and	 2012,	 though	 the	 slightly	 elevated	 values	 at	 Sta.	 2	
(turbidity	of	2.00	ntu	and	TSS	of	5.1	mg/l	in	2012)	might	be	the	result	of	algae	
dislodged	 from	 the	 channel	bottom	when	collecting	 the	 sample.	 	The	elevated	
particulates	measured	at	Stas.	3	and	3up	in	2016	reflect	material	suspended	in	
the	water	from	construction	activity.	
	
In	2016,	nitrogen	(nitrate+nitrite	and	 total	nitrogen)	concentrations	were	 low	
at	all	 three	stations.	 	 In	2012,	nitrogen	concentrations	were	 low	at	Sta.	1,	and	
elevated	at	Stas.	2	and	3.		Total	phosphorus	(TP)	was	low	at	all	three	stations	in	
2016,	 but	 increased	 steadily	 downstream	 in	 2012,	 starting	 out	 at	 Sta.	 1	
somewhat	 elevated	at	49	µg	P/l	 as	TP.	 	The	2009	Waiehu	Beach	Road	means	
were	 generally	 similar	 to	 our	 2012	 and	 2016	 Sta.	 3	 samples	 with	 respect	 to	
nitrogen	 compounds,	 although	 much	 lower	 in	 total	 phosphorus.	 The	 high	
proportion	of	 inorganic	nitrate+nitrite	at	Sta.	2	 in	2012	and	2016	bolsters	 the	
inference	 that	 spring	 water	 coming	 from	 beneath	 the	 concrete	 lining	 is	 a	
significant	 contribution	 to	 flow	 at	 this	 station.	 	 In	 2012,	 this	 large	 amount	 of	
inorganic	nitrogen	contributed	to	the	high	total	nitrogen	(TN)	on	that	sampling	
date.	
	
Botanical	Survey	
	
A	 checklist	 of	 plants	 recorded	 from	 Wailuku	 Stream	 channel	 and	 banks	 on	
November	 9,	 2016	 and	 on	 April	 4,	 2012	 is	 presented	 as	 Table	 3.	 	 Relative	
abundance	values	(under	”Site”)	are	for	stream	channel,	banks,	and	levees.	The	
next	 column,	 marked	 “Area”,	 showsby	 an	 “x”	 indicating	 presentthose	
species	 of	 trees	 or	 shrubs	 common	 in	 undeveloped	 or	 landscaped	 areas	
adjacent	 to	 the	 stream,	 somewhat	 beyond	 the	 “bank.”	 	 An	 “o”	 in	 this	 column	
shows	presence	in	an	area	indicated	on	Project	plans	on	the	left	bank	as	staging	
and	potential	overflow	channel	areas.	
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Table	3.		Checklist	of	plant	species	observed	along	middle	and	lower	

Wailuku	River,	Wailuku,	Maui.	
	

Species	listed	by	family	 Common	name	 Status	 Abundance	 Notes	
	 	 	 	 Site				‐			Area	 	

	
FERNS	AND	FERN	ALLIES	

BLECHNACEAE	 	 	 	 	 	
	 Blechnum	appendiculatum	Willd.	 ‐‐‐	 Nat	 R	 	 <1>

NEPHROLEPIDACEAE	 	 	 	 	 	
	 Nephrolepis	multiflora	(Roxb.)	F.M.	

Jarrett	ex	C.V.	Morton	
‐‐‐	 Nat	 R	 	

<1>

PTERIDACEAE	 	 	 	 	 	
	 Adiantum	raddianum	C.	Presl.	 ‐‐‐	 Nat	 R	 	 <1>

	 Adiantum	sp.	 maidenhair	fern	 Nat	 R	 	 <1>

	 Pteris	vitata	L.	 ladder	brake	 Nat	 R	 	
THELYPTERIDACEAE	 	 	 	 	 	
	 Christella		sp.	 wood	fern	 Nat	 R	 	 <1>

FLOWERING	PLANTS	
DICOTYLEDONES	

ACANTHACEAE	 	 	 	 	 	
	 Asystasia	gangetica	(L.)	T.	Anderson	 Chinese	violet	 Nat	 R	 	
	 Thunbergia	fragrans	Roxb.	 sweet	clock‐vine	 Nat	 R	 	
AMARANTHACEAE	 	 	 	 	 	
	 Alternanthera	pungens	Kunth	 khaki	weed	 Nat	 U	 	
	 Amaranthus	spinosus	L.	 spiny	amaranth	 Nat	 R	 	
ANNONACEAE	 	 	 	 	 	
	 Spondias	dulcis	Parkinson	 wῑ	 Orn	 ‐	 o	
APOCYNACEAE	 	 	 	 	 	
	 Plumeria	rubra	L.	 graveyard	flower	 Orn	 ‐	 o	
ARALIACEAE	 	 	 	 	 	
	 Schefflera	actinophylla	(Endl.)	Harms	 octopus	tree	 Nat	 ‐	 x	
ASTERACEAE	(COMPOSITAE)	 	 	 	 	 	
	 Ageratum	conyzoides	L.	 maile	hohono	 Nat	 R	 	
	 Bidens	pilosa	L.	 beggartick	 Nat	 R	 	
	 Calyptocarpus	vialis	Less.	 ‐‐‐	 Nat	 R	 	
	 Conyza	bonariensis	(L.)	Cronq.	 hairy	horseweed	 Nat	 R	 	
	 Eclipta	prostrata	(L.)	L.	 false	daisy	 Nat	 R	 	
	 Emilia	fosbergii	Nicolson	 Flora’s	paintbrush	 Nat	 R	 	
	 Pluchea	carolinensis	(Jacq.)	G.	Don	 sourbush	 Nat	 O	 o	
	 Sonchus	oleraceus	L.	 sow	thistle	 Nat	 R	 	
	 Sphagneticola	trilobata	(L.)	Pruski	 wedelia	 Nat	 R	 	
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Table	3	(continued).	
	

Species	listed	by	family	 Common	name	 Status	 Abundance	 Notes	
	 	 	 	 Site				‐			Area	 	

ASTERACEAE	(continued)	 	 	 	 	 	
	 Tridax	procumbans	L.	 coat	buttons	 Nat	 R	 	

	 Verbesina	encellioides	(Cav.)	Bernth.	
&	Hook.	 golden	crown‐beard	 Nat	 U	 o	

	 Vernonia	cinerea	(L.)	Less.	 little	ironweed	 Nat	 R	 	

	 Xanthium	strumarium	L.	 kīkānia	 Nat	 R	 	

BIGNONIACEAE	 	 	 	 	 	
	 Spathodea	campanulata	P.	Beauv.	 African	tulip	 Nat	 ‐	 x	

BORAGINACEAE	 	 	 	 	 	
	 Carmona	retusa	(Vahl.)	Masam.	 Fukien	tea	 Nat	 ‐	 x	

	 Cordia	subcordata	Lam.		 kou	 Pol	 R	 	
	 Heliotropum	currasavicum	L.	 kῑpūkai	 Ind	 R	 o	

	 Heliotropum	procumbans		Mill.	 ‐‐‐	 Nat	 U	 	

BRASSICACEAE	 	 	 	 	 	
	 Lepidium		virginicum	L.	 pepperwort	 Nat	 R	 	

BUDDLEIACEAE	 	 	 	 	 	
	 Buddleia	asiatica	Lour.	 dog	tail	 Nat	 R	 	 <1>

CHENOPODIACEAE	 	 	 	 	 	
	 Chenopodium	carinatum	R.Br.		 ‐‐‐	 Nat	 U	 	

COMBRETACEAE	 	 	 	 	 	
	 Terminalia	catappa		L.	 false	kamani	 Nat	 R	 	 <1>

CONVOLVUlACEAE	 	 	 	 	 	
	 Ipomoea	obscura	(L.)	Ker	Gawl.	 ‐‐‐	 Nat	 ‐	 o	

	 Ipomoea	triloba	L.	 little	bell	 Nat	 R	 	

EUPHORBIACEAE	 	 	 	 	 	
	 Aleurites	moluccana	(L.)	Willd.	 kukui	 Pol	 ‐	 x	

	 Euphorbia		albomarginata	Torr.	&	
A.	Grey	 rattlesnake	weed	 Nat	 R	 	

	 Euphorbia	hirta	L.	 garden	spurge	 Nat	 R	 	

	 Euphorbia	hypericifolia	L.	 graceful	spurge	 Nat	 R	 	

	 Euphorbia	prostrata	Aiton	 prostrate	spurge	 Nat	 R	 	

	 Phyllanthus	debilis	Klein	ex	Willd.	 nuiuri	 Nat	 U	 	

	 Ricinus	communis	L.	 castor	bean	 Nat	 U	 x	

FABACEAE	 	 	 	 	 	
	 Albizia	saman	F.	Muell.	 monkeypod	 Nat	 ‐	 x	

	 Alysicarpus	vaginlis	(L.)	DC.	 Alyce	clover	 Nat	 O	 	

	 Canavalia	cathartica	Thouars	 maunaloa	 Nat	 R	 	

	 Chamaecrista	nictitans	(L.)	Moench.	 partridge	pea,	laukῑ	 Nat	 ‐	 o	

	 Crotalaria	cf.	assamica	Benth.	 ‐‐‐	 Nat	 R	 	 <4>
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Table	3	(continued).	
	

Species	listed	by	family	 Common	name	 Status	 Abundance	 Notes	
	 	 	 	 Site				‐			Area	 	

FABACEAE	(continued)	 	 	 	 	 	
	 Crotalaria	cf.	incana	L.	 fuzzy	rattlepod	 Nat	 R	 	 <4>

	 Desmodium	incanum	DC.	 Spanish	clover	 Nat	 U	 	

	 Indigophera	hendecaphylla	Jacq.	 prostrate	indigo	 Nat	 U	 	 <2>

	 Leucaena	leucocephala	(Lam.)	de	Wit	 koa	haole	 Nat	 ‐	 x	

	 Macroptilium	atropurpureum	(DC.)	
Urb.	

‐‐‐	 Nat	 O	 	

	 Macroptilium	lathyroides	(L.)	Urb. wild	bean,	cow	pea	 Nat	 R	 o	

	 Medicago	polymorpha	L.	 bur	clover	 Nat	 R	 	

	 Pithecellobium	dulce	(Roxb.)	Benth.	 ‘opiuma	 Nat	 ‐	 x,o	

	 Prosopis	pallida	(Humb.	&	Bonpl.	ex	
Willd.)	Kunth	 kiawe	 Nat	 ‐	 x	

	 Tamarindus	indica	L.	 tamarind	 Orn	 ‐	 o	

GOODENACEAE	 	 	 	 	 	
	 Scaevola	sericea	Vahl	 naupaka	kahakai	 Ind	 R	 	

LAMIACEAE	 	 	 	 	 	
	 Hyptis	pectinata	(L.)	Poit.	 comb	hyptis	 Nat	 R	 	

	 Leonotis	nepetifolia		(L.)	T.	Br.	 lion’s	ear	 Nat	 U	 	

MALVACEAE	 	 	 	 	 	
	 Abutilon	grandifolium	(Willd.)	

Sweet	 hairy	abutilon	 Nat	 ‐	 o	

	 Hibiscus	tiliaceus	L.	 hau	 Ind	 ‐	 x	
	 Malvastrum	coromandelianum	(L.)	

Garcke	
false	mallow	 Nat	 R	 	

	 Sida	rhombifolia	L.	 ‐‐‐	 Nat	 R	 o	
MORACEAE	 	 	 	 	 	
	 Artocarpus	altilis	(Z.)	Fosberg	 ‘ulu,	breadfruit	 Pol	 ‐	 o	
	 Ficus	microcarpa	L.	fil.	 Chinese	banyan	 Nat	 R	 o	
	 Morus	alba	L.	 white	mulberry	 Nat	 ‐	 o	
MORINGACEAE	 	 	 	 	 	
	 Moringa	oleifera	Lam.	 horseradish	tree	 Orn	 ‐	 o	
MYRTACEAE	 	 	 	 	 	
	 Psidium	cattleianum	Sabine	 strawberry	guava	 Nat	 ‐	 x	
	 Syzygium	cumini		(L.)	Skeels	 Java	plum	 Nat	 ‐	 x	
NYCTAGINACEAE	 	 	 	 	 	
	 Boerhavia	coccinea	Mill.	 false	alena	 Nat	 U	 	
OXALIDACEAE	 	 	 	 	 	
	 Oxalis	corniculata		L.	 yellow	wood	sorrel	 Pol	 R	 	
PAPAVERACEAE	 	 	 	 	 	
	 Argemone	mexicana	L.	 Mexican	poppy	 Nat	 U	 	
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Table	3	(continued).	
	

Species	listed	by	family	 Common	name	 Status	 Abundance	 Notes	
	 	 	 	 Site				‐			Area	 	

POLYGALACEAE	 	 	 	 	 	
	 Polygala	paniculata	L.	 bubblegum	plant	 Nat	 R	 	

RUTACEAE	 	 	 	 	 	
	 Citrus	maxima	(J.	Burm.)	Merr.	 pummelo	 Orn	 ‐	 o	

SAPOTACEAE	 	 	 	 	 	
	 Chrysophyllum	oliviforme	L.	 ‐‐‐	 Nat	 ‐	 o	

SOLANACEAE	 	 	 	 	 	
	 Nicotiana	glauca	R.C.	Graham tree	tobacco	 Nat	 ‐	 o	 <3>

	 Solanum	lycopersicum	var.
cerasiforme	(Dunal)	Spooner	 cherry	tomato	 Nat	 R	 	

URTICACEAE	 	 	 	 	 	
	 Pilea	microphylla	(L.)	Liebm.	 artillery	plant	 Nat	 R	 	

VERBENACEAE	 	 	 	 	 	
	 Verbena	litoralis	Kunth	 ōwῑ	 Nat	 R	 	

MONCOTYLEDONES	
AGAVACEAE	 	 	 	 	 	
	 Cordyline	fruticosa	(L.)	A.	Chev.	 ki,	ti	 Pol	 ‐	 o	

	 Yucca	gloriosa	L.	 Spanish	bayonet	 Orn	 ‐	 x	 <4>

ARACEAE	 	 	 	 	 	
	 Syngonium	cf.	podophyllum	Schott	 nephthytis	 Nat	 R	 	

ARECACEAE	 	 	 	 	 	
	 Cocos	nucifera	L.	 niu,	coconut	 Nat	 ‐	 x,o	 <4>

	 Livistona	chinensis	(Jacq.)	R. Br.	ex	
Mart.	 Chinese	fan	palm	 Nat	 ‐	 o	

	 Dypsis	lutescens	(H.	Wendl.)	Beentje	
&	Dransfield	 areca	palm	 Orn	 ‐	 x	

CYPERACEAE	 	 	 	 	 	
	 Cyperus	involucratus	Roxb.	 umbrella	sedge	 Nat	 R	 	 <1>

	 Fimbristylus	cymosa	R.	Br.	 mau‘u	‘aki‘aki	 Ind	 R	 	
POACEAE		 	 	 	 	 	
	 Axonopus	fissifolius	(Raddi)	Kuhlm.	 nrw‐lvd	carpet	grass	 Nat	 U	 	
	 Bothriochloa	pertusa	(L.)	A.	Camus	 pitted	beardgrass	 Nat	 U	 	 <2>

	 Cenchrus	ciliaris	L.	 bufflegrass	 Nat	 O	 	 <2>

	 Cenchrus	echinatus	L.	 sandbur	 Nat	 O	 	 <2>

	 Chloris	barbata	(L.)	Sw.	 swollen	fingergrass	 Nat	 O	 	
	 Chloris	virgata	Sw.	 feather	fingergrass	 Nat	 U	 	
	 Coix	lachryma‐jobi	L.	 Job’s	tears	 Nat	 R	 	
	 Cynodon	dactylon	(L.)	Pers.	 Bermuda	grass	 Nat	 U	 	
	 Digiteria	ciliaris	(Retz.)	Koeler	 Henry’s	crabgrass	 Nat	 R	 	
	 Digiteria	insularis	(L.)	Mez	ex	Ekman	 sourgrass	 Nat	 U	 	
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Table	3	(continued).	
	

Species	listed	by	family	 Common	name	 Status	 Abundance	 Notes	
	 	 	 	 Site				‐			Area	 	

POACEAE	(continued).	 	 	 	 	 	
	 Echinochloa	crus‐galli	(L.)	P.	Beauv.	 barnyard	grass	 Nat	 R	 	

	 Eleusine	indica	(L.)	Gaertn.		 wiregrass	 Nat	 R	 	

	 Eragrostis	amabilis	(L.)	Wight	&	
Arnott	 Japanese	lovegrass	 Nat	 R	 	

	 Eragrostis	pectinacea	(Michx.)	Nees	 Carolina	lovegrass		 Nat	 R	 	

	 Megathyrsus	maximus	(Jacq.)	B.K	
Simon	&	W.L.	Jacobs		 Guinea	grass	 Nat	 O	 x,o	

	 Melinus	repens	(Willd.)	Zizka	 Natal	redtop	 Nat	 U	 	

	 Setaria	verticillata	(L.)	P.	Beauv.	 bristly	foxtail	 Nat	 O	 	

	 Cenchrus	purpureus	(Schumach.)	
Marrone	 elephant	grass	 Nat	 O	 	 	

	 indet.	non‐native	grass	(2012)	 ‐‐‐	 Nat	 R	 	
	

Legend	to	Table	3.	
STATUS	=	distributional	status	for	the	Hawaiian	Islands:	
	 Ind	=		 indigenous;	native	to	Hawaii,	but	not	unique	to	the	Hawaiian	Islands.	
	 Nat	=						naturalized,	exotic,	plant	introduced	to	the	Hawaiian	Islands	since	the	arrival	

of	Cook	Expedition	in	1778,	and	well‐established	outside	of	cultivation.	
	 Pol.	=		 Polynesian	introduction	before	1778.	
		
ABUNDANCE	=	occurrence	ratings	for	plants	by	area:	
	 R	–	Rare;	seen	in	only	one	or	as	few	locations.	
	 U	–	Uncommon;	seen	in	several	locations.	
	 O	–	Occasional;	seen	with	some	regularity.	
NOTES:	
	 <1>	Seen	only	in	area	immediately	above	debris	basin	and	below	waterfall.		
	 <2>		Common	to	abundant	in	limited	part	of	entire	survey	area.	
	 <3>	Present	in	small	numbers	in	this	location.			
	 <4>	Specimen(s)	encountered	lacked	fruit	or	flowers;	determination	uncertain.	

	

	
	
A	total	of	110	species	of	ferns	and	flowering	plants	were	observed	and	recorded	
as	growing	in	the	Project	area	combining	the	two	surveys.	 	Of	this	number,	81	
species	occur	within	the	stream	channel	(on	banks	and	levees),	compared	with	
60	noted	in	2012.		Presumably,	not	all	81	species	are	extant	at	any	one	time,	so	
the	 total	 number	 is	 not	 necessarily	 a	 large	 increase	 over	 the	 previous	 survey	
results.	With	but	a	few	exceptions,	all	of	these	plants	are	non‐native	species,	and	
most	are	common	weedy	species	that	have	established	on	the	highly	disturbed	
banks	(regularly	maintained	by	mowing	or	herbicide	spraying)	and	sand/mud	
bars	 that	 form	 in	 the	 concrete	 channel.	 	 The	 nine	 native	 or	 early	 Polynesian	
introduced	 species	 include	 three	 trees	 observed	 near	 the	 stream	 (kukui,	 kou,	
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and	hau)	and	one	(‘ulu)	observed	in	the	overflow	area,	 two	planted	shrubs	(ki	
and	 naupaka	 kahakai),	 a	 sedge	 (Fimbristylis	 cymosa),	 and	 two	 low	 growing	
herbs	 (wood	 sorrel	 or	 ‘ihi‘ai	 and	 kῑpūkai).	 	 All	 are	 common	 and	 widespread	
species	in	the	Hawaiian	Islands.	
	
The	vegetation	 in	 the	project	 area	 is	 essentially	dominated	by	ruderal	 species	
(plants	 adapted	 to	 disturbed	 areas).	 	 Outside	 the	 channel	 banks,	 the	 area	 is	
urban	or,	in	a	limited	part,	“agricultural.”		The	latter	includes	lands	beyond	the	
left	bank	in	the	lower	reach	of	the	stream,	including	the	overflow	area	surveyed	
in	2016.		The	overflow	area	is	mostly	an	open	field	with	evidence	of	use	as	horse	
pasturage	with	scattered	trees	that	appear	to	have	been	planted	at	some	time	in	
the	past.	 	Forested	areas	occur	opposite	Mokuhau	Park	on	 the	 right	bank	and	
upstream	of	the	park	on	the	left	bank.	
	
Aquatic	Biota	Survey	
	
Table	 4	 is	 a	 listing	 of	 aquatic	 species	 identified	 in	Wailuku	 River.	 	 The	 table	
includes	 observations	 made	 on	 November	 9,	 2016,	 and	 also	 includes	 earlier	
observations	 in	 this	 stream	 by	 AECOS	 (AECOS,	 2011,	 2012),	 U.S.	 Fish	 and	
Wildlife	Service	(USFWS,	2011),	and	those	species	reported	in	Wailuku	River	by	
the	Hawai‘i	Watershed	Atlas	(HDLNR‐DAR,	2008).	
	
Visibility	was	 too	poor	during	our	 field	survey	 in	2016	to	warrant	a	survey	of	
the	estuary	downstream	of	the	flood	control	channel,	but	observations	in	2012	
indicate	 typical	 estuarine	 fishes	 such	 as	 mullet	 (Mugil	 cephalus),	 ‘āholehole	
(Kuhlia	 xenura),	kūpīpī	 (Abudefduf	 sordidus),	 and	dusky	 frillgoby	 (Bathygobius	
fuscus)	 inhabit	 the	 estuarine	 reach	 downstream	 from	 the	 Project	 area.	 	 Two	
endemic	 molluskshīhīwai	 (Neritina	 granosa)	 and	 hapawai	 (Neritina	
vespertina)also	 inhabit	 the	 estuary	 (USFWS,	 2011;	 Hau,	 2007).	Hīhīwai	 and	
hapawai	are	amphidromous	animals	that	require	stream	flow	for	reproductive	
success.	 	Hīhīwai	 also	 inhabit	 lower	 and	middle	 reaches	 of	 streams,	 but	 they	
migrate	 slowly	 and,	 prior	 to	 2014,	 the	 diversions	 in	 Wailuku	 River	 made	 it	
nearly	impossible	for	the	juvenile	snails	to	migrate	upstream	beyond	the	flood	
control	channel	(Hau,	2007).	 In	2012,	we	found	a	single	hīhīwai	shell	near	the	
debris	basin	(Fig.	2a)	in	the	middle	reach	of	the	stream.		Prior	to	the	return	of	
flow	to	Wailuku	River,	HDLNR‐DAR	 implemented	a	program	to	collect	hīhīwai	
from	the	estuary	and	release	them	in	a	continuously	flowing	segment	of	stream	
at	‘Īao	Valley	State	Monument	(Hau,	2007).	
	
In	 2016,	 we	 observed	 numerous	 ʻoʻopu	 nākea	 (Awaous	 stamineus),	 a	 native	
amphidromous	goby,	 in	 the	 flood	control	 channel.	 	Total	 lengths	 (TL)	of	most	
ʻoʻopu	nākea	were	 less	than	5	cm	(Figure	6),	but	some	were	up	to	10	cm	long.		
Other		ʻoʻopu		species		may		have		been	present		in	the		flood	control	channel,		but		
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Table	4.	Checklist	of	aquatic	species	found	in	Wailuku	River.	

	
	

PHYLUM, CLASS 
   ORDER,  FAMILY 

   

Species Common name Status    Abundance 

MONERA 

CYANOPHYCOTA, CYANOPHYCEAE cyanobacteria   

  NOSTOCALES, RIVULARIACEAE    

 Dichothrix sp.  --- P (2) 

  NOSTOCALES, OSCILLATORIACEAE    

 Schizothrix sp.  --- P (2) 

ALGAE 

CHLOROPHYTA, CHLOROPHYCEAE green filamentous algae   

  CHAETOPHORALES, CHAETOPHORACEAE    

 Cloniophora sp.   P (2) 

 Stigeoclonium sp.  Ind P (2, 3) 

  CHAETOPHORALES, CHARACEAE    

 Chara sp.  Nat O (2) 

CHLOROPHYTA, ZYGNEMATOPHYCEAE    

  ZYGNEMATALES, ZYGNEMATACEAE    

 Spirogyra sp.  Ind P (2) 

INVERTEBRATES 

PLATYHELMINTHES, TRICLADIDA    

DUGESIIDAE    

 Dugesia sp. flatworm Nat O (2) 

ANNELIDA, CLITELLATA    

 Unidentified Oligochaeta earthworm Nat P (4) 

ANNELIDA, HIRUDINEA    

 Unidentified Hirudinea free-living leech Nat O (2) 

ARTHROPODA, INSECTA    

  DIPTERA    

 unidentified Diptera midge --- P (4) 

  DIPTERA, CANACEIDAE    

 Procanace sp. surf fly --- P (4) 

  DIPTERA, CHIRONOMIDAE midges   

 unidentified Chironomidae larvae --- O (2), P (4) 
 Telmatogeton sp.  --- P (4) 

 Telmatogeton torrenticola (Terry, 
1913) 

Hawaiian chironomid End P (4) 

  ODONATA    

 unidentified Odonata naiad --- R (3) 
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Table	4	(continued).	
 
PHYLUM, CLASS 
   ORDER,  FAMILY 

   

Species Common name Status    Abundance 

    

  ODONATA, LIBELLULIDAE dragonflies   

 Crocothemis servilia (Drury, 1773) scarlet skimmer, adult Nat O (1,2) 

 Orthemis ferruginea (Fabricius, 1775) roseate skimmer, adult Nat O (2) 

  ODONATA, COENAGRIONIDAE damselflies   

 Megalagrion sp.  End P (4) 

 Megalagrion blackburni McLachlan, 
1883 

Blackburn’s Hawaiian 
damselfly 

End P (4) 

 Megalagrion hawaiiense (McLachlan, 
1883) 

Hawaiian upland 
damselfly 

End P (4) 

 Megalagrion nigrohamatum 
nigrohamatum (Blackburn, 1884) 

blackline Hawaiian 
damselfly 

End P (4) 

  TRICHOPTERA caddisflies   

 unidentified Trichoptera larvae Nat P (4) 

  TRICHOPTERA, HYDROPSYCHIDAE net-spinning caddisflies   

 Cheumatopsyche analis (Banks, 1903)  Nat P (4) 

 Cheumatopsyche pettiti Banks, 1908  Nat P (4) 

  TRICHOPTERA, HYDROPTILOIDAE micro-caddisflies   

 unidentified Hydroptiloidae  Nat O (2) 

 Hydroptila arctia Ross, 1938  Nat P (4) 

 Hydroptila potosina Bueno-Soria, 1984  Nat P (4) 

ARTHROPODA, MALACOSTRACE    

  DECAPODA, ATYIDAE    

 Atyoida bisulcata J.W. Randall, 1840 ‘ōpae kala‘ole End 7.38/yd2 Upper† (4) 

  DECAPODA, CAMBARIDAE    

 Procambarus clarkii (Girard, 1852) red swamp crayfish Nat R (2, 3) 

  DECAPODA, PALAEMONIDAE    

 Macrobrachium lar (J.C. Fabricius, 
1798) 

Pacific prawn Nat C (1) 

0.02/yd2 Mid (4) 

  ISOPODA    

 unidentified Isopoda isopod Nat P (4) 

MOLLUSCA, GASTROPODA snails   

          unidentified Gastropoda  Nat P (4) 

  BASOMMATOPHORA, LYMNAEIDAE    

 unidentified Lymnaeidae pond snail Nat P (4) 

  BASOMMATOPHORA, PHYSIDAE    

 Physa sp. pouch snail Nat R (2),  

0.63/yd2 Mid 
0.63/yd2 Upper (4) 
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Table	4	(continued).	
 
PHYLUM, CLASS 
   ORDER,  FAMILY 

   

Species Common name Status    Abundance 

    

  BASOMMATOPHORA, PLANORBIDAE    

  Planorbella duryi (Wetherby, 1879) ramshorn snail Nat R‡ (2) 

  NEOTAENIOGLOSSA, THIARIDAE    

 Melanoides tuberculatus (Muller, 
1774) 

red-rim melania 
Nat R (1), O (2) 

  NERITOPSINA, NERITIDAE    

 Neritina granosa Sowerby, 1825 hīhīwai End R‡ (2), R (5) 

 Neritina vespertina Sowerby, 1849 hapawai End R (5) 

VERTEBRATES 

CHORDATA, ACTINOPTERYGII fishes   

  CLUPEIFORMES, ENGRAULIDAE    

 Encrasicholina purpurea (Fowler, 
1900) 

nehu End O (3) (estuary) 

  MUGILIFORMES, MUGILIDAE    

 Mugil cephalus Linnaeus, 1758 ‘ama‘ama Ind O (3), P (4) 
(estuary) 

  PERCIFORMES, CICHLIDAE    

 Tilapia sp. tilapia Nat P (4) 

  PERCIFORMES, KUHLIIDAE    

 Kuhlia sp. ‘āholehole Ind 0.21/yd2 Low (4) 

 Kuhlia xenura (Jordan and Gilbert, 
1882) 

‘āholehole 
Ind R (2) (estuary) 

  PERCIFORMES, ELEOTRIDAE    

 Eleotris sandwicensis (Vaillant and 
Sauvage, 1875) 

‘o‘opu akupa 
End P (4) 

  PERCIFORMES, GOBIIDAE    

 unidentified Gobiidae   P (4) 

 Awaous stamineus (Eydoux & Souleyt, 
1850) ‘o‘opu nākea 

Ind O (1), R (2), 

0.26/yd2 Mid (4) 

 Bathygobius fuscus (Rüppell, 1830) dusky frillgoby Ind R (1) (estuary) 

 Lentipes concolor (Gill, 1860) ‘o‘opu ‘alamo‘o End R (2),  

0.02/yd2 Mid 
0.07/yd2 Upper (4) 

 Sicyopterus stimpsoni (Gill, 1860) ‘o‘opu nopili End R (2), 

0.18/yd2 Mid (4) 

 Stenogobius hawaiiensis Watson, 
1991 

‘o‘opu naniha End P (4) 

  PERCIFORMES, POMACENTRIDAE    

 Abudefduf sordidus (Forsskål, 1775) kūpīpī Ind R (2) 
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Table	4	(continued).	
 
PHYLUM, CLASS 
   ORDER,  FAMILY 

   

Species Common name Status    Abundance 

    

  CYPRINODONTIFORMES, POECILIIDAE    

 unidentified Poeciliidae  Nat C (1) 

7.75/yd2 Mid  

0.1/yd2 Upper (4) 

 Gambusia affinis (Baird and Girard, 
1853) mosquitofish 

Nat 0.49/yd2 Mid 

0.07/yd2 Upper (4) 

 Poecilia reticulata Peters, 1859 guppy, rainbowfish Nat C (2),  

1.66/yd2Mid 
5.25/yd2 Upper (4) 

 Poecilia sp. hybrid complex 
(salvatoris/mexicana group) 

liberty/Mexican molly 
Nat C(2), P (5) 

 Xiphophorus helleri Heckel, 1848 green swordtail Nat C(2),  

0.54/yd2 Mid 
0.03/yd2 Upper (4) 

CHORDATA, AMPHIBIA amphibians   

  ANURA , BUFONIDAE toads   

 Rhinella marina (Linnaeus, 1758) cane toad, eggs Nat C(2) 

 Rhinella marina (Linnaeus, 1758) cane toad, tadpole Nat C(2) 

 Rhinella marina (Linnaeus, 1758) cane toad, adult Nat R (2) ‡, R (3),  

0.03/yd2 Mid (4) 

  ANURA , RANIDAE frogs   

 Lithobates catesbeianus (Shaw, 1802) American bullfrog, egg Nat A (2) 

 Lithobates catesbeianus (Shaw, 1802) American bullfrog, adult Nat 0.54/yd2 Mid (4) 
 

Key to Table 4  
Status: 
 Nat - naturalized. An introduced or exotic species; 
 Ind - indigenous. A native species also found elsewhere in the Pacific; 
 End - endemic - A native species found only in the Hawaiian Islands. 
Abundance categories: 

P - present; abundance unknown; 
R - rare; only one to three individuals seen; 
O - occasional; three to twelve individuals seen; 
C - common; many individuals seen; 
A - abundant; numerous. 

Notes: 
†- average density reported for reach 
‡ - molt, shell, or dead specimen 
(1) – Observed in the present survey; 
(2) – Reported in AECOS (2012) 
(3) - Reported in AECOS (2011); 
(4) - Reported in HDLNR-DAR (2008); 

                         (5) - Reported in USFWS (2011). 
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poor	 underwater	 visibility	 due	 to	 construction	 activities	 causing	 turbid	water	
limited	our	observations.	 	Small,	 indeterminate	poeciliid	 fishes	 (top‐minnows)	
were	present	 in	 the	slower	moving	side	pools.	 	Pacific	prawn	(Macrobrachium	
lar)	were	seen	crawling	among	boulders	and	debris	on	the	bottom	of	the	flood	
control	channel	(Figure	7).	
	
	

 
	

	
Figure	6.	Small	ʻoʻopu	nākea	resting	on	the	bottom	in	Project	Area.	

	
	
	

Prior	to	the	return	of	stream	flow	to	Wailuku	River	in	2014,	high	temperatures	
(e.g.	32.6°C	on	April	4,	2012)	and	minimal	shelter	and	food	resources	made	life	
difficult	 for	 aquatic	 organisms	 in	 the	 Flood	 Control	 Channel	 project	 limits.		
Insect	 larvae,	 snails,	 and	 amphibians	 were	 able	 to	 take	 advantage	 of	 these	
seemingly	uninhabitable	places	and	constituted	the	aquatic	 fauna	 found	 in	the	
Flood	Control	Channel.		
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Figure	7.	Pacific	prawns	were	seen	throughout	Project	Area.	

	
	

	
In	 2012,	 we	 observed	 three	 ‘o‘opu	 species	 (Awaous	 stamineus,	 Sicyopterus	
stimpsoni,	and	Lentipes	concolor)	in	the	middle	and	upper	reaches	of	the	stream	
in	a	plunge	pool	upstream	from	Mokuhau	Park	(Figure	8)	and	within	‘Īao	Valley	
State	Monument	(Figure	9).		Total	length	(TL)	estimates	of	the	 ‘o‘opu	observed	
on	April	4,	2012	are	as	follows:	‘o‘opu	nākea	(8	cm,	15	cm),	‘o‘opu	nopili	(5	cm,	<	
5	 cm—both	male),	o‘opu	 ‘alamo‘o	 (4.5	 cm—female).	Two	other	 ‘o‘opu	 species,	
Stenogobius	hawaiiensis	and	Eleotris	sandwicensis,	have	been	reported	from	the	
stream	(HDLNR‐DAR,	2008),	although	perhaps	erroneous	as	to	location	(upper	
reach)	because	these	fishes	are	typically	found	in	the	estuary	and	lower	reaches	
of	streams.		The	endemic	‘ōpae	kala‘ole	(Atyoida	bisulcata)	has	been	reported	in	
Wailuku	River	(HLDNR‐DAR,	2008).		

	
Low	densities	(0.07	to	0.46	yd‐2,	respectively;	HDLNR‐DAR,	2008)	of	‘o‘opu	have	
been	reported	for	the	middle	and	upper	reaches	of	Wailuku	River.		Far	greater	
densities	of	poeciliid	fishes	are	present	(5.45	to	10.44	yd‐2;	HDLNR‐DAR,	2008).	
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High	densities	of	 ‘ōpae	kala‘ole	 (7.38	yd‐2)	have	been	reported	from	the	upper	
reach	of	Wailuku	River	(HDLNR‐DAR,	2008).	

	
	

 
	

	
Figure	8.	Plunge	pool	in	which	an	‘o‘opu	was	observed	in	2012	

is	a	short	distance	upstream	from	Mokuhau	Park.	
	

	
	
The	Hawai‘i	Watershed	atlas	(DLNR‐DAR,	2008)	also	lists	at	least	three	endemic	
damselflies	 (Megalagrion	 blackburni,	 M.	 hawaiiense,	 and	 M.	 nigrohamatum	
nigrohamatum)	as	present	in	the	stream	vivinity.		An	unidentified	Megalagrion	
species	 is	 reported	 from	 the	 lower,	middle,	 and	upper	 reach;	M.	blackburni	 is	
reported	 from	 the	 middle	 and	 upper	 reach;	 and	 M.	 	 hawaiiense	 and	 M.	
nigrohamatum	nigrohamatum	are	reported	from	the	upper	reach.		
	
	

Assessment	
	
Water	Quality	
	
As	listed	in	Hawai‘i	water	quality	standards,	Wailuku	Stream	is	a	Class	2	inland	
water	body,			except	for	a	small	segment	of	stream	contained	in		‘Īao	Valley	State	
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Figure	9.		Upper	reach	of	Wailuku	Stream	in	which	‘o‘opu	were	observed	in	2012.	

	
	
	
Monument	 that	 is	 a	 Class	 1	 inland	 water.	 	 Wailuku	 Stream	 is	 listed	 (as	 Iao	
Stream)	 on	 the	 Hawai‘i	 Department	 of	 Health	 (HDOH)	 2014	 list	 of	 impaired	
waters	 in	 Hawai‘i,	 prepared	 under	 Section	 303(d)	 of	 the	 Clean	 Water	 Act	
(HDOH,	2014a).		The	“impaired”	listing	is	based	upon	visual	observations	made	
from	2001	to	2004.		The	HDOH	listing	indicates	that	‘Īao	Stream	may	not	meet	
water	quality	standards	for	turbidity	and	trash,	but	the	stream	is	designated	as	
a	 “Category	3”	water	body,	meaning	 that	 insufficient	data	 exist	 to	make	a	use	
support	determination.	‘Īao	Stream	and	has	been	assigned	a	TMDL	priority	code	
of	“medium.”	
	
Wailuku	 Stream	 discharges	 into	 Kahului	 Bay,	 which	 is	 considered	 a	 Class	 A	
embayment	 (HDOH,	2014b).	 	 “Kahului	Harbor	 (Bay)”	 is	a	 station	 listed	on	 the	
HDOH	 2014	 list	 of	 impaired	waters	 (HDOH,	 2014a).	 The	 “impaired”	 listing	 is	
based	upon	data	 collected	 from	Sta.	HIW00105	 that	 indicates	Kahului	Harbor	
(Bay)	does	not	meet	Hawai‘i	water	quality	standards	for	turbidity,	chlorophyll	α	
(chl	α),	and	ammonia	(NH4).		Kahului	Harbor	(Bay)	is	also	listed	as	a	“Category	
3”	 water	 body	 and	 as	 “Category	 5”	 water	 body,	 meaning	 that	 available	 data	
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and/or	 information	 indicate	 that	 at	 least	 one	 or	more	 designated	 uses	 is	 not	
being	 supported	 or	 is	 threatened,	 and	 a	 total	maximum	 daily	 load	 (TMDL)	 is	
needed.		Kahului	Harbor	(Bay)	has	been	assigned	a	TMDL	priority	code	of	“low.”	
	
State	water	quality	standards	pertaining	 to	streams	are	given	 in	Table	6.	 	The	
criteria	 for	 temperature	 and	 pH	 are	 based	 on	 deviations	 from	 ambient	
conditions	 and	 not	 applicable	 here.	 	 Criterion	 for	 dissolved	 oxygen	 (DO)	
saturation	is	a	minimum	value;	and	conductivity	is	based	upon	a	not‐to‐exceed	
value.	 Criteria	 for	 turbidity	 and	 nutrients	 are	 based	 on	 geometric	means	 and	
values	not	to	be	exceeded	10%	and	2%	of	the	time.		
	

	
Table	6.	Selected	state	of	Hawai‘i	water	quality	criteria	for	streams		

(HAR	§11‐54‐5.2;	HDOH,	2014b).	
	
	

 Geometric Mean Value not to be Value not to be 
 value not to  exceeded more exceeded more 
 exceed than 10% of than 2% of 
      Parameter this value the time the time 
 

Total Nitrogen 250.0 520.0  800.0 
(µg N/l) 180.0 380.0  600.0 
 
Nitrate+Nitrite 70.0 180.0  300.0 
(µg N/l) 30.0 90.0  170.0 
 
Total Phosphorus 50.0 100.0 150.0 
(µg P/l) 30.0 60.0 80.0 
 
Total Suspended Solids 20.0 50.0 80.0 
(mg/l) 10.0 30.0 55.0 
 
Turbidity 5.0 15.0 25.0 
(NTU) 2.0 5.5 10.0 

 
Upper values are for the wet season (November 1 through April 30). 
Lower italicized values are for the dry season (May 1 through October 31). 
 
Other applicable "standards": 

 - pH units shall not deviate more than 0.5 units from ambient conditions and 
   not lower than 5.5 nor higher than 8.0 
 - Dissolved oxygen shall not decrease below 80% of saturation. 
 - Temperature shall not vary more than 1Co from ambient conditions. 
 - Specific conductance shall not be more than 300 µmhos/cm. 

	

	
	



Water	Quality	and	Biological	Survey	 ‘ĪAO	WATERSHED	[62009] 

AECOS,	Inc.	[FILE:	1232B]	 Page	|	29 

The	purpose	of	 the	water	quality	measurements	presented	 in	 this	report	 is	 to	
characterize	 existing	 aquatic	 environments,	 not	 to	 establish	 compliance	 with	
water	 quality	 standards.	 	 In	 fact,	 the	 criteria	 for	 turbidity,	 TSS,	 and	 nutrient	
measurements	 require	making	comparisons	with	geometric	mean	values,	 so	a	
minimum	of	three	separate	sampling	events	per	location	would	be	required	to	
generate	 a	 proper	 statistic	 for	 comparison	with	 a	 criterion.	 	 Ideally,	 multiple	
samplings	 would	 encompass	 a	 “typical”	 range	 of	 conditions	 for	 the	 location.		
These	 standards	may	 be	 used,	 together	with	 “baseline”	 data	 collected	 from	 a	
series	of	preconstruction	sampling	events,	 to	develop	decision	rules	as	part	of	
the	 data	 quality	 objectives	 (DQO)	 process	 in	 an	 applicable	 monitoring	 and	
assessment	program	(AMAP)	developed	 in	accordance	with	a	Clean	Water	Act	
Section	401	Water	Quality	Certification,	if	required.	
	
Wailuku	 Stream	 does	 not	 appear	 to	 be	 much	 degraded	 in	 terms	 of	 either	
suspended	sediments	or	nutrients.	 	Neither	the	2012	nor	the	2016	samples	 in	
Wailuku	Stream	show	high	turbidity	levels	(except	a	temporary	increase	due	to	
construction	at	Sta.	3	and	3up	in	2016)	as	indicated	by	the	impaired	listing	and	
we	 did	 not	 observe	 much	 trash	 within	 the	 stream	 channel	 during	 either	
sampling	event.		The	land	use	of	the	watershed	(68%	conservation,	20%	urban	
and	rural,	and	12%	agricultural;	HDLNR‐DAR,	2008)	is	likely	responsible	for	the	
relative	 low	 suspended	 sediments	 in	 the	 stream.	 	 Preferred	Alternative	 F	will	
reconnect	 a	 portion	 of	 Wailuku	 Stream	 to	 the	 floodplain,	 resulting	 in	 the	
beneficial	deposition	of	some	sediment	on	land	instead	of	in	Kahului	Bay.	
	
Inorganic	nitrogen	appears	to	be	high	in	the	groundwater	of	the	watershed,	as	is	
often	 the	 case	 with	 groundwater	 in	 Hawai‘i.	 	 Exceedances	 of	 water	 quality	
standards	may	occur	when	additional	groundwater	 infiltrates	 into	 the	stream.		
Restoring	floodplain	connectivity	through	Preferred	Alternative	F	will	allow	for	
some	additional	nutrient	 cycling	within	 the	watershed	prior	 to	discharge	 into	
Kahului	Bay.	

	
In	 2012,	 the	 greatest	 water	 quality	 problems	 faced	 in	 the	 ‘Īao	 Stream	 Flood	
Control	 Channel	was	 the	 low	 base	 flow	 over	 a	 concrete	 channel	 bed,	 but	 this	
issue	has	been	rectified	somewhat	by	the	enhanced	stream	base	flow	(HDLNR‐
CWRM,	 2016).	 	 Dissolved	 oxygen	 (essential	 to	 all	 aquatic	 life)	 content	 is		
reduced	 with	 an	 increase	 in	 temperature.	 	 Many	 ‘o‘opu	 are	 temperature	
sensitive	 (Timbol	 and	Maciolek,	 1978)	 and	 high	 temperatures	 experienced	 in	
the	 concrete‐lined	 channel	 may	 have	 exceeded	 the	 tolerances	 of	 the	 native	
aquatic	 organisms.	 	 The	 temperatures	 resulting	 from	 low	 base	 flow	 are	
tolerable	 by	 many	 introduced	 fishes	 and	 mollusks.	 	 An	 increase	 in	 ‘o‘opu	
observations	within	 the	Flood	Control	Channel	 in	2016	was	 concomitant	with	
an	increase	of	flow.	
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Botanical	Resources	
	
All	 of	 the	 plant	 species	 recorded	 within	 the	 Project	 area	 are	 common,	
widespread	 species;	 most	 are	 common	 weedy	 species.	 	 None	 of	 the	 plant	
species	recorded	is	endemic	(unique	to	the	Hawaiian	Islands)	and	none	is	listed	
as	 endangered	 or	 threatened	 or	 proposed	 for	 inclusion	 as	 a	 listed	 species	 by	
federal	or	state	governments	(HDLNR,	1989;	USFWS,	2008,	2016).	
	
A	portion	of	the	upper	watershed	has	been	designated	as	critical	habitat	for	at	
least	45	threatened	or	endangered	species	of	plants	(USFWS,	2016b).		However,	
this	designated	area	 is	not	within	 the	boundaries	of	 the	Project	or	even	close.		
Dispersal	 of	 plant	 propagules	 via	 the	 stream	 is	 in	 one	 direction	 only:	
downstream.		 	Project	activities	can	disperse	weedy	plants	on	equipment	from	
location	 to	 location,	 but	 all	 of	 this	 project	 is	 well	 downslope	 of	 native	 plant	
communities,	so	spreading	of	weedy	or	potentially	 invasive	plants	 to	sensitive	
areas	is	not	an	issue.			
	
Enhancing	 stream	 side	 vegetation	 and	 instream	 vegetation	 through	 providing	
more	 stable,	 nonconcrete‐lined	 banks	 and	 more	 natural	 channel	 bottom	
substrates	are	the	only	clearly	direct	ways	that	riparian	conditions	beneficial	to	
the	ecology	of	Wailuku	River	can	be	achieved.	 	Presently,	vegetation	 is	 largely	
excluded	from	the	channel	within	the	project	area.	 	Benefits	to	the	stream	and	
general	watershed	of	a	functional	riparian	vegetation	can	be	realized	only	to	the	
extent	that	limitations	imposed	by	engineering	requirements	can	be	modified	or	
directed	towards	improving	the	growth	of	plants	within	the	flood	channel.		
	
Aquatic	Biota	
	
No	aquatic	species	protected	by	State	of	Hawai‘i	Administrative	Rules	(HDLNR,	
1989,	 2014,	 2015),	 nor	 federally	 endangered	 or	 threatened	 species	 (USFWS,	
2015a)	were	observed	 in	Wailuku	Stream	within	 the	Project	area.	 	The	native	
stream	macrofauna	are	diadromous:		eggs	are	laid	in	the	stream	and	the	larvae	
that	 hatch	 from	 these	 eggs	move	 downstream	 and	 out	 into	 the	 ocean	 where	
they	 develop	 for	 a	 time	 before	 migrating	 back	 into	 freshwater	 to	 grow	 to	
maturity	(Ford	and	Kinzie,	1982;	Kinzie,	1988).	 	Prior	to	return	of	stream	flow	
to	 the	middle	 reach	 of	Wailuku	 Stream,	HDLNR‐DAR	 transported	hīhīwai	and	
‘o‘opu	from	the	estuary	to	suitable	habitats	upstream	of	the	flood	control	project	
to	avoid	dewatered	segments	of	the	stream	(Hau,	2007	and	S.	Hau,	DLNR‐DAR,	
pers.	 comm.).	 	 The	 return	 of	 stream	 flow	 has	 allowed	 these	 animals	 to	 freely	
migrate	throughout	the	stream	and	they	are	now	inhabiting	the	Project	Area.	
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Maintaining	 stream	 flow	 in	 the	 middle	 and	 lower	 reach	 of	 Wailuku	 River	 is	
essential	 to	 continue	 to	allow	migration	of	amphidromous	animals.	 	Preferred	
Alternative	 F	 is	 designed	 to	 maintain	 a	 minimum	 5	 million	 gallons	 per	 day	
(mgd)	 discharge	 at	 the	mouth	 of	 the	 stream	with	 a	 flow	of	 7.7	 cubic	 feet	 per	
second	(cfs).	 	This	flow	will	be	adequate	for	migrating	amphidromous	animals.		
Preferred	Alternative	F	will	not	have	a	negative	effect	on	native	aquatic	animals	
within	 the	 Project	 area	 and,	 therefore,	 will	 not	 have	 a	 negative	 effect	 on	 a	
watershed	scale.		
	
However,	 inclusion	of	“pools”	within	the	concrete	channel	bottom	architecture	
would	 be	 a	 significant	 improvement	 to	 the	 aquatic	 environment.	 	 In	 many	
places,	 the	 low‐flow	channel	provides	a	connection	but	does	not	 itself	provide	
suitable	habitat.		Pools	should	be	designed	as	slightly	deeper	and	wider	portions	
of	the	low‐flow	channel,	breaking	up	the	distance	between	the	engineered	runs	
where	 the	 flow	would	 slow	down	and,	with	 added	boulders	 on	pool	 bottoms,	
enhance	 refuge	 habitat	 for	 organisms.	 	 Our	 Fig.	 4a	 provides	 an	 excellent	
example	of	a	location	where	a	pool	at	the	base	of	the	steep	drop	would	greatly	
enhance	a	more	“natural”	configuration	for	the	stream.	One	could	easily	imagine	
that,	 under	 extremely	 high	 flows,	 a	 pool	 here	 would	 become	 tucked	 away	
behind	 the	 developing	 waterfall,	 providing	 refuge	 for	 stream	 fauna	 and		
preventing	animals	from	being	washed	out	by	the	freshet.	
	
Shading	of	the	stream	by	riparian	trees	would	reduce	thermal	stress	to	stream	
fauna	 and	 installation	 of	 “passage	 channels”	 at	 all	 diversion	 structures	within	
Wailuku	Stream	would	allow	unimpeded	migration.		Riffle	and	pool	complexes,	
such	 as	 those	 present	 within	 and	 upstream	 of	 the	 ‘Īao	 Stream	 Flood	 Control	
Project	are	 important	because	 they	help	maintain	good	water	quality,	provide	
habitat	diversity,	and	maintain	water	holding	capacity.	 	These	complexes	have	
been	 designated	 as	 Special	 Aquatic	 Site	 in	 the	 Clean	Water	 Act	 (USC,	 1972).		
These	complexes	should	be	maintained	by	preferred	Alternative	F.	
	
Watershed	impacts	
	
Flood	control	projects	for	streams	always	must	balance	enhancements	of	flood	
protections	 (preventing	 freshets	 from	 accessing	 the	watershed,	 especially	 the	
adjacent	 floodplain	 where	 present)	 against	 degradations	 of	 the	 natural	
interactions	between	a	stream	and	its	watershed.		In	the	natural	processes,	the	
upper	 reaches	 of	 a	 stream	 are	 erosional:	 removing	 and	 transporting	material	
down	 slope.	 	 The	 lower	 reaches	 are	 mostly	 depositional,	 depositing	 material	
outside	 or	 beyond	 the	 natural	 banks,	 or	 pass	 through,	 discharging	 material	
beyond	 the	 mouth	 of	 the	 stream.	 	 The	 ‘Īao	 Stream	 Flood	 Control	 Project	 is	
confined	to	the	lower	reach	located	within	a	mostly	urbanized	(32%	including	
agricultural	 areas)	 portion	 of	 the	 watershed.	 	 The	 primary	 purpose	 of	 the	
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original	 engineering	 approaches	 to	 flood	 control	 in	 this	 stream	 reach	 was	 to	
separate,	as	completely	as	possible,	the	stream	at	all	flow	stages	from	the	rest	of	
the	watershed	and	thereby	prevent	overland	flooding.		The	flood	that	occurred	
in	 September	 2016	 suggests	 a	 failure	 of	 sorts	 of	 this	 approach,	 although	 in	
fairness	to	the	design,	there	will	likely	always	be	a	storm	that	generates	runoff	
in	excess	of	 that	which	can	be	handled	by	 the	engineered	channel.	 	A	concern	
must	 be	 that	 the	 September	 2016	 storm	 could	 be	 an	 indication	 of	 a	 trend	 in	
increasing	severity	of	storms	at	this	location	related	to	global	climate	change.	
	
Considering	 the	 several	 Project	 options	 (see	 pages	 4‐5),	 Alternative	 F	 best	
recognizes	 the	 unpredictability	 of	 future	 storm	 events	 by	 providing	 the	
opportunity	 (admittedly	 within	 a	 limit	 area)	 for	 the	 stream	 to	 return	 to	 a	
natural	 process	 of	 spreading	 out	 across	 the	 floodplain	 during	 particularly	
severe	 freshets.	 	 Of	 course,	 the	 most	 beneficial	 approach	 for	 enhancing	 the	
watershed	would	be	to	significantly	widen	the	distance	separating	the	left	and	
right	banks,	but	this	approach	is	not	practical	within	the	urban	environment.		In	
the	main,	allowing	the	stream	greater	 latitude	through	the	 lower	watershed	is	
the	most	improvement	one	can	expect	if	the	important	focus	of	preventing	loss	
of	 life	 and	 property	 are	 to	 be	 realized.	 	 Otherwise,	 realizing	 benefits	 to	 the	
watershed	 ecology	 are	 mostly	 limited	 to	 improvements	 in	 the	 channelized	
environment	as	discussed	above	under	biological	resources.	
	
The	 subject	 project,	 no	 matter	 the	 alternative	 eventually	 implemented,	 is	
essentially	 incremental	 to	 the	original	 flood	control	project.	 	Thus,	 cumulative	
effects	 on	 the	 watershed	 derive	 from	 those	 already	 experienced	 since	 the	
project	 was	 initially	 constructed	 between	 1977	 and	 1981.	 Proposed	
improvements	 (except	 Alternatives	 A	 and	 B)	 are	 designed	 to	 lessen	 adverse	
flooding	impacts	on	the	urban	environment	of	Wailuku	town.		Overall,	impacts	
are	designed	 to	 improve	 flood	 control	 and	enhance	natural	 ecosystems	 in	 the	
upper	 and	 lower	 watershed	 by	 improving	 biological	 connectivity	 through	
Wailuku	 town.	 	 Alternative	 F	 (preferred	 alternative)	will	 transform	 a	 portion	
(approximately	 2.5	 ac	 or	 1	 ha)	 of	 the	 lower	watershed	 back	 to	 a	 flood	 plain,	
resulting	 in	 a	 broadening	 of	 restrictions	 on	 use	 of	 this	 presently	 vacant	 land,	
while	ensuring	continuation	of	the	open	space	this	land	presently	represents.		
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INTRODUCTION 
 
Authority, Purpose and Scope 
 
This Phase 1 Draft report is prepared in accordance with the August 26, 2010, U.S. Fish 
and Wildlife Service’s (Service) Planning Aid Letter (PAL), Scope of Work (SOW) and 
Budget for assisting the U.S. Army Corps of Engineers (Corps) with the Environmental 
Impact Statement (EIS) for the Iao Stream Flood Control Project in Wailuku, Maui, 
Hawaii.  This addendum describes the results of a Phase 1 marine habitat characterization 
survey of the marine coastal area within the vicinity of the mouth of Iao Stream.  The 
proposed project is sponsored by the County of Maui, Department of Public Works, in 
partnership with the Corps.  This report has been prepared under the authority of and in 
accordance with provisions of the Fish and Wildlife Coordination Act of 1934 [16 U.S.C. 
661 et seq.; 48 Stat. 401], as amended (FWCA); the Clean Water Act of 1977 [33 USC 
1251 et seq.; 91 Stat. 1566], as amended; the Endangered Species Act of 1973 [16 U.S.C. 
1531 et seq.; 87 Stat. 884], as amended; and other authorities mandating the Service to 
provide technical assistance to conserve trust resources.   

The FWCA provides the basic authority for the Secretary of the Interior, through the 
Service, to assist and cooperate with Federal, State and public or private agencies and 
organizations in the conservation and rehabilitation of aquatic wildlife.  The National 
Marine Fisheries Service (NMFS) provides similar assistance and cooperation for 
wildlife species conservation under the management responsibilities of the Department of 
Commerce.  Phase 1 consultation under the FWCA regarding analysis of the proposed 
project’s impacts on marine resources were conducted with the NMFS, and the Hawaii 
Division of Aquatic Resources (HDAR), the State agency responsible for administering 
the wildlife resources of the State.  The Service is the lead agency and has the 
responsibility of ensuring that concerns and recommendations of the other resource 
agencies are considered fully in FWCA reviews.  Collectively, the Service, NMFS, and 
HDAR are referred to as Resource Agencies. 
 
The Corps produced a Draft Environmental Assessment (DEA) for this project in March 
2009.  The public review process for the DEA resulted in new concerns being raised 
regarding the project’s potential ecosystem impacts as well as concerns about the 
adequacy of the proposed mitigation to offset anticipated, unavoidable impacts.  The 
Corps is re-analyzing and modifying proposed alternatives and mitigation measures 
described in the March 29, 2009, DEA and new alternatives and mitigation may be 
identified through further agency coordination.   
 
The phased approach to the Service’s activities under Section 2(b) of the FWCA is 
described in the August 26, 2010, Scope of Work.  Phase I included a marine survey and 
a supplemental stream and project area survey which occurred in coordination with the 
HDAR.   
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Prior Fish and Wildlife Service Studies and Reports 
 
Prior to this survey, no Fish and Wildlife Service surveys or studies have been conducted 
in the marine areas in the vicinity of the Iao Stream confluence with the sea. 
 

DESCRIPTION OF THE PROJECT AREA 
 
Iao Stream is located in Iao Valley in the West Maui mountains on the Island of Maui 
and is 5 kilometers (km) (3.1 miles) west of Wailuku (Figure 1).  The stream mouth is 
located 1.5 km (0.9 miles) northeast from Kahului Harbor and 1.1 km (0.7 miles) 
southwest of Waiehu Stream mouth.  The coastal area between streams forms a small 
embayment that is somewhat protected from small swells.  The shoreline consists mostly 
of small basaltic boulders and is north facing subject to strong seasonal winter swell and 
strong seasonal summer trade wind swell.  The conditions around this area are routinely 
rough and therefore may experience lighter vessel traffic than leeward areas. 
 

FISH AND WILDLIFE RESOURCE CONCERNS  
AND PLANNING OBJECTIVES 

 
The primary concerns with the proposed project include potential impacts to native 
stream fauna due to planned project construction and operation, and impacts to the coral 
reef resources and near shore environment adjacent to the mouth of Iao Stream.   As 
noted, the Scope of Work (SOW) was divided into marine and freshwater survey phases 
due to the seasonal availability of access to the site to perform the surveys.  Therefore, in 
Phase 1, the specific planning objective is to provide technical assistance to the Corps for 
the development of alternative project plans for evaluation in the DEIS that avoid and 
minimize impacts to existing aquatic resources.  An additional objective is to assist the 
Corps with developing mitigation measures that compensate for unavoidable impacts.  
The Resource Agencies encourage the Corps to work with Maui County, the local 
sponsor to select an alternative that meets their flood control objectives while maintaining 
and enhancing the existing significant habitat values at the proposed project site.  
Achieving this goal will necessitate the Corps, in partnership with Maui County, and with 
technical assistance from the Service to; 1) obtain updated biological data and habitat 
assessment for the proposed project site; and when the DEIS is published; 2) analyze the 
impacts of proposed-project alternatives on fish and wildlife resources and their habitats; 
3) identify the proposed-project alternative least damaging to fish and wildlife resources, 
and 4) recommend mitigation for unavoidable project-related habitat losses consistent 
with the FWCA and the Service's Mitigation Policy (U.S. Fish and Wildlife Service, 
1981), as well as the Corps and Environmental Protections Agency’s 2008 Compensatory 
Mitigation for Losses of Aquatic Resources. 
 
The Service's Mitigation Policy (U.S. Fish and Wildlife Service, 1981) outlines internal 
guidance for evaluating project impacts affecting fish and wildlife resources.  The 
Mitigation Policy complements the Service's participation under NEPA and the FWCA.  
The Service's Mitigation Policy was formulated with the intent of protecting and 
conserving the most important fish and wildlife resources while facilitating balanced 



3 
 

development of this nation's natural resources.  The policy focuses primarily on habitat 
values and identifies four resource categories and mitigation guidelines.  The resource 
categories are the following: 
 
a.   Resource Category 1:  Habitat to be impacted is of high value for the evaluation 
species and is unique and irreplaceable on a national basis or in the local region. 
 
b.   Resource Category 2:  Habitat to be impacted is of high value for the evaluation 
species and is relatively scarce or becoming scarce on a national basis or in the local 
region. 
 
c.   Resource Category 3:  Habitat to be impacted is of high to medium value for the 
evaluation species and is relatively abundant on a national basis. 
 
d.   Resource Category 4:  Habitat to be impacted is of medium to low value for the 
evaluation species. 
 
The marine coastal area surrounding Iao Stream mouth is considered a coral reef and 
meets the description of Resource Category 2.  The coral reef surrounding the mouth of 
Iao Stream can be considered high value due to the marine resources documented in this 
Phase 1 survey.  In addition, coral reefs are considered scarce based on the local, 
national, and global decline of coral reefs (Williams et al., 2009; Walsh et al., 2010; 
Waddell (ed.), 2005; Waddell and Clarke (eds.), 2008; Wilkinson (ed), 1998; Wilkinson 
(ed), 2000; Wilkinson (ed), 2004; Wilkinson (ed), 2008) and the geographical constraints 
of coral reefs in the United States.  Coral reefs have also been designated as Special 
Aquatic Sites under the Clean Water Act (CWA).  Special Aquatic Sites are defined as 
“geographic areas, large or small, possessing special ecological characteristics of 
productivity, habitat, wildlife protection, or other important and easily disrupted 
ecological values.”  They are further described as “significantly influencing or positively 
contributing to the general overall environmental health or vitality of the entire ecosystem 
of a region” (40 CFR Part 230 §230.44/FR v.45n.249). 
  
These designations of Resource Category 2 and Special Aquatic Site require the Service 
to recommend ways for the action agency to mitigate losses, through measures to avoid 
or minimize significant adverse impacts.  In the event losses are unavoidable, measures to 
immediately rectify, reduce, or eliminate losses commensurate with project permitting 
(with the understanding that the Corps Planning Division is responsible for their own 
consistent with CWA regulatory requirements) or implementation will be recommended 
under the FWCA.  Recommendations will focus on compensation for the replacement of 
in-kind habitat values and ecological functions.  An effective and verifiable mitigation 
program planned and executed by the project proponent is required under NEPA and the 
CWA. 
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EVALUTION METHODOLOGY 
 
Information from other sources 
 
Information relating to the coastal area surrounding Iao Stream was collected from 
literature searches and known entities conducting research or management.  Although 
sparse results were developed from literature searches, a substantial amount of 
information was discovered to be available through government agencies doing work 
within the region.  These sources include the Coral Reef Assessment and Monitoring 
Program (CRAMP) (Jokiel et al., 2011), HDAR Habitat and Fish Assessments (Walsh et 
al., 2010), National Oceanic and Atmospheric Administration’s (NOAA) Coral Reef 
Ecosystem Division (CRED) surveys (unpublished), NOAA’s Shallow-Water Benthic 
Habitat Maps (Battista et al., 2007), Lidar imagery (JALBTCX, 2002; JALBTCX, 2007), 
historical imagery (Coastal Geology Group, 2011), and sea turtle disease and nesting 
(Van Houtan et al., 2010; Parker and Balazs, 2010; Balazs and Hau, 1986).  In addition, 
information on sea turtles and historical observations were collected by direct 
communication with HDAR and included unpublished information (Skippy Hau, pers. 
comm.). 
 
Phase 1 Survey protocols 
 
The goal of a Phase 1 survey is to generally document and spatially define the marine 
resources within a potential project area.  This Phase 1 marine survey was conducted with 
two teams, consisting of two marine biologists per survey team.  A combination of 
snorkeling and scuba gear was used to directly observe the coral reef community around 
the mouth of Iao Stream.  Surveys were concentrated within 500 to 700 meters (m) (545 
to 765 yards) of Iao Stream mouth extending an additional 1000 m (1095 yards) to the 
northwest and 450 m (490 yards) to the southeast.  Equipment used to conduct the marine 
survey included: snorkel and scuba diving equipment, safety equipment, data sheets and 
clip-boards, digital dive watches, digital cameras, handheld Global Positioning Systems 
(GPS), waterproof bags, cave reels with sufficient line (at least 75 m (80 yards)),  and 
towed floats (large enough to support the GPS).  Marine survey work was limited to 
between 6:00am and 10:00am due to strong seasonal winds. 
 
Each of the two survey teams was equipped with a digital camera, a floated GPS unit, and 
datasheets attached to a clipboard to record data.  The teams snorkeled or dived in a pre-
determined direction or pattern following a compass heading.  The direction and length of 
a survey transect was determined by the extent and shape of the project survey area or 
limitations of dive time.  The survey team was comprised of a photographer and a data 
observer.  The data observer was responsible for recording habitat observations and 
biological classifications with relative abundance as well as maintaining the compass 
bearing and direction of the survey transect. The photographer was primarily responsible 
for photo-documenting habitat features, species and anomalies (e.g., debris) and towing 
the GPS.   
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The GPS was contained in a waterproof pouch attached to a surface float.  The GPS was 
mounted on the top of the float to maintain a good connection with satellites.  The 
observer was responsible for maintaining the float line directly above the dive team to 
ensure that the floated GPS was in close proximity to the photographer.  
 
Prior to departing the harbor in the morning, the dive teams synchronized the times on the 
GPS units, dive watches and digital cameras.  A photograph was taken of the GPS time 
after the GPS unit acquired a strong satellite signal.  This was repeated for both cameras 
and GPS units and was later used to completely synchronize the time between camera 
and GPS for each dive team.  GPS waypoints were taken at the start and end of the 
survey transect.   
 
The photographer was responsible for photographing dominant habitats, sub-habitats, 
unique features, species and debris.  Photographs were taken periodically to document 
habitat conditions.  Additional photos were taken when there was: 1) a change in benthic 
habitat type, a sub-habitat or unique feature, 2) a rare or protected species, 3) invasive or 
alien species, 4) disease, 5) debris, and 6) unexploded ordnances.   After the survey team 
descended to the survey depth, the photographer adjusted the white balance function on 
the digital camera to correct for coloration.  Adjustments to the digital camera white 
balance were also performed any time the survey depth changed substantially in the 
course of a survey transect.  Digital photographs were taken at approximately a 45⁰ angle 
to the benthic substrate to document habitat features.   
 
The data observer was responsible for recording benthic habitat observations of the 
affected marine environment on a data sheet.  The time and date of the dive was recorded 
so that it could be referenced to underwater photos and GPS data.  The dominant benthic 
habitat was identified and described on the datasheet, and the time of observation noted.  
Observations of sub-habitats, such as a variation in substrate composition, were also 
recorded.  Unique features such as ledges, crevices or overhangs were similarly recorded.  
Observations of organism disease, presence of invasive species, alien species, rare and/or 
protected species, debris, contaminants or unexploded ordnance were noted as well.  In 
addition, the data observer recorded relative abundance for types of substrate and 
biological classifications.  The relative abundance was recorded as a category 0-3 with 
zero being not present, category 1 being sparse, category 2 being moderate, and category 
3 being dominant.  Generally, category 1 was considered less than 10% visual coverage, 
category 2 being 10–80% visual coverage, and category 3 greater than 80% visual 
coverage.  These relative abundances were recorded for each classification including: 1) 
mud, 2) sand, 3) bare substrate, 4) sea grass, 5) crustose coralline algae, 6) turf algae, 7) 
filamentous-like bloom, 8) macroalgae, 9) zoanthids, 10) soft coral, and 11) coral.  In 
addition, when coral was estimated the coral growth forms present were noted.  These 
growth forms included: 1) encrusting, 2) branching, 3) sub-massive (lobate), 4) massive, 
5) columnar, 6) foliaceous, 7) plate-like, and 8) free-living. 
 
Processing data included using GPS Photolink© software to geo-reference photos.  Geo-
referenced photos were labeled with descriptive information such as latitude, longitude, 
time, date, habitat descriptors, species names, and any other pertinent information.  GPS 
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Photolink© provided a geo-database that was imported into ArcGIS©.  The geo-database 
was then overlaid on an existing data-layer of the Iao Stream mouth area to produce a 
map of the GPS tracks (Figure 2).   
 
Relative abundance data was processed by entering the abundance data for each 
classification into a spreadsheet.  The GPS data was downloaded in a .txt format.  Both 
the abundance data and the GPS data were imported into the same Microsoft Excel© 
spreadsheet.  The abundance date/time column was compared to the GPS date/time 
column to determine appropriate latitude and longitudes for each entry.  This was 
completed automatically by the VLOOKUP formula.  This datasheet was then imported 
into ArcGIS© allowing any of the relative abundances and classifications to be displayed 
geographically.  These relative abundances and classifications were then processed with 
an Inverse-Distance Weight Interpolation tool in order to predict the area covered by a 
specific classification.  The output resulted in a mosaic of the surveyed area (Figures 3-
5). 
 

DESCRIPTION OF FISH AND WILDLIFE RESOURCES AND HABITAT 
 
Information from other sources 
 

Coral Reef Assessment and Monitoring Program 
 
The Coral Reef Assessment and Monitoring Program (CRAMP) has conducted long-term 
monitoring at over 30 sites across the Main Hawaiian Islands including nine sites on the 
Island of Maui.  One of those sites is Papaula Point (20º 55.307’ N, 156º 25.572’ W; 
Figure 6) located 5.3 km (3.3 miles) northeast of the entrance to Kahului Harbor and 
approximately 6.2 km (3.9 miles) from the mouth of Iao Stream.  The HDAR has 
continued surveys at this site and has plans to continue to monitor this location. 
 
Papaula Point monitoring site includes data from both 4 m (13 feet) and 10 m (33 feet) 
depth.  CRAMP describes the surrounding area as: 
 

“Agricultural in nearby saddle land.  Colonized hard bottom with thin 
veneer over basalt pavement.  Encrusting coral colonies dominant form.  
Pseudo spur and groove with narrow channels of course carbonate sand.  
Northern exposure with low rugosity and low relief due to extreme wave 
impacts.  Low human activity due to inaccessibility.” 

 
CRAMP reports benthic data that includes rugosity, sediment composition, sediment 
grain size, coral cover (%), and fish density and biomass.  Algae and invertebrate data 
were not reported.  Data is reported from 1999 to 2010 (Jokiel et al., 2011).  Figure 7 
shows the coral cover at both the 4 m (13 feet) and 10 m (33 feet) sites and a decline in 
coral cover from nearly 60% in 2002 to 8% in 2009.  In addition, the invasive macroalga, 
Acanthopora spicifera, has increased.  HDAR lists Papaula Point as a site of particular 
concern and suggests the site may have undergone an ecosystem collapse (Walsh et al., 
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2010).  The proximity of this site to the mouth of Iao Stream may denote a similar 
vulnerability or a susceptibility to decline of the existing coral reef resources. 
 

HDAR’s Habitat and Fish Assessments 
 
The HDAR also monitors sites for trends in reef fishes that may be affected by the 2007 
State of Hawaii law that bans lay-gillnets on Maui (HAR 13-75-12.4).  These surveys are 
known as the Habitat and Fish Assessment (HAFA) surveys.  The HAFA surveys include 
seven sites on the Island of Maui and two of the sites are near to Iao Stream’s mouth.  
These sites include Waihee and Paia.  Waihee (20º 56.511' N, 156º 30.451' W; Figure 6) 
is located 4.2 km (2.6 miles) northwest from Iao Stream and 5.7 km (3.5 miles) northwest 
of Kahului Harbor.  Paia (20º 55.945' N, 156º 22.457' W; Figure 6) is located 11.7 km 
(7.3 miles) east of Iao Stream and 10.7 km (6.6 miles) northeast from Kahului Harbor. 
 
These sites are rated to have had a high level of pressure from lay gill-nets.  Waihee is 
reported to have about 17% coral and 17% algae cover while Paia is reported to have 
approximately 17% coral and 34% algae cover (Walsh et al., 2010).  Waihee is 
characterized as pavement and Paia mostly basaltic rocky and boulder habitat (Kristy 
Stone, HDAR, pers. comm.). 
 

NOAA’s Coral Reef Ecosystem Division 
 
NOAA’s CRED in partnership with the HDAR conducts Ecological Assessments every 
two years around the Main Hawaiian Islands (MHIs).  These surveys typically focus on 
areas around the MHIs that are generally considered hard to reach and fairly inaccessible 
and are typically north facing shores.  NOAA CRED conducted surveys along north Maui 
in 2006, 2008 and 2010.  The Ecological Assessments consist of three types of diver 
surveys including Towed Diver Surveys (TDS), Rapid Ecological Assessments (REAs), 
and Stationary Point Counts (SPCs).  A full description of the methods and analysis of 
the Ecological Assessments can be found at 
http://www.pifsc.noaa.gov/cred/eco_assess.php.  TDS tracks and locations of REAs for 
2006, 2008, and 2010 are shown in Figure 6.  The TDS and REAs collect different types 
of benthic data.  While the TDS collects an estimate of coral cover as well as fish 
biomass and conspicuous invertebrate abundance, the REAs collect more specific and 
accurate data.  REAs include an assessment of coral size class structure which can be 
used as a metric for ecological function within an area.  The coral cover estimated by the 
four nearest TDS from 2006 to 2010 ranged from 21% to 63%.  Of these four surveys, 
three survey tracks were conducted in similar locations for each year while one track was 
immediately offshore of Iao Stream.  The coral cover ranged from for 21% to 30% to 
27% for the years 2006 to 2008 to 2010.  These estimates are similar and provide a broad 
context for coral cover in the area to the NNW of Iao stream.  The additional survey track 
immediately offshore from Iao stream estimates coral cover to be 63% and correlates to a 
“reef pavement” classification on the NOAA Shallow Water Benthic Habitat maps (see 
below).  The REA from the nearest sites (MAI-21) has coral size frequency distribution 
(Figure 8) that suggests a fairly stable coral size structure as corals remain present in the 
larger size classes suggesting less environment disturbance over time.  The only 
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exception is coral in the genus Montipora where intermediate sized classes were found, 
but not larger sizes classes (> 0.8 m (31 inches)).  This may be a result of species 
differences within the genus Montipora or an environmental constraint on the genus at 
the specific location.  Additional biological data exists for other nearby sites. 
 

NOAA’s Shallow-Water Benthic Habitat Maps 
 
NOAA’s Shallow-Water Benthic Habitat Maps of the Main Hawaiian Islands (2007) 
provide classification of habitats including habitat zone, habitat structure (both major and 
detailed geomorphological), and biological cover information (both major and detailed) 
(Battista et al., 2007).  The maps were generated by using interpretation of orthorectified 
satellite imagery.  The types of habitat zones within the area of Iao Stream are shown in 
Figure 9.  These include Bank/Shelf, Fore Reef, and Reef Flat, and unknown types.  The 
unknown classification correlates to survey observations of high water turbidity and these 
high turbidity areas may obscure satellite interpretation.  The habitat structure is shown in 
Figures 10-11 and includes coral reef and hardbottom, unconsolidated sediment, and 
unknown for gross structure (Figure 10) and mud/sand, pavement, rock/boulder, spur-
and-groove, and unknown for more specific structure types (Figure 11).  The biological 
cover is shown in Figure 12 and includes coral, macroalgae, and unknown.  More 
specifically, detailed biological cover in Figure 13 is separated by percentage of cover 
into 10%-<50%, 50%-<90%, and 90%-100% for each biological classification. 
 
The NOAA maps provide some useful but broad overview of the habitat within the given 
area.  However, the maps are not entirely accurate based on field observations from this 
Phase 1 survey.  For example, Figure 11 shows the area within the Phase 1 surveys as 
reef pavement and the area to the northeast as spur-and-groove habitat.  The Phase 1 
surveys found the entire area to be spur and groove.  In addition, a large portion of this 
area is also labeled as unknown.  Anecdotal observations from the area suggest that the 
areas listed as unknown correlate with extremely low water visibility as discussed in the 
Phase I observations.  High water turbidity may limit the interpretation of satellite 
imagery. 
 
NOAA’s Shallow-Water Benthic Habitat Maps can be useful in providing very general 
information on habitat, structure, and biological cover, however must be interpreted with 
caution due to the inaccuracies occurring in some of the maps. 
 

Lidar Imagery 
 
In 1999 data were collected by the Scanning Hydrographic Operational Airborne Lidar 
Survey (SHOALS) to investigate near-shore bathymetry of Maui (JALBTCX, 2002).  
Lidar (Light Detection and Ranging) is able to measure water depth through the 
reflection of light from the water surface and sea bottom.  The data is then able to be 
processed to develop a bathymetric layer for the area.  Further description of the 
technology and metadata for the 1999 Maui dataset can be found at:  
ftp://soest.hawaii.edu/coastal/webftp/Maui/Shoals/Maui.met. 
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In 2007 the Joint Airborne Lidar Bathymetry Technical Center of Expertise (JALBTCX) 
collected Lidar data for the northern coastlines of the Hawaiian Islands (JALBTCX, 
2007).  Further information on this dataset can be found at: 
http://csc.noaa.gov/dataviewer/webfiles/metadata/usace2007_hi_template.html. 
 
High quality bathymetric maps can be extremely valuable in describing and 
understanding a coral reef.  For example, bathymetry may be able to show that the reef 
around the Iao Stream mouth area is a spur and groove habitat.  While this data exists for 
much of the northern Maui coastline, there is a gap in the data for the immediate area 
outside Iao Stream mouth as shown in Figure 14.  It is recommended that further surveys 
using Lidar should be conducted to fill this gap. 
 

Historical Coastal Imagery 
 
A compilation of coastal imagery around Maui can be found at: 
http://www.soest.hawaii.edu/coasts/data/maui/index.html (Coastal Geology Group, 
2011).  This compilation includes some historical satellite images of the reef area around 
Iao Stream.  Of particular note is an image taken in 1960 showing a large sediment plume 
coming from Iao Stream (Figure 15).  This image is evidence of historical sediment 
impacts for at least 50 years.  Anecdotal observations have been reported about episodes 
of sea urchins (Echinothrix sp.) dying and washing on the shore.  These episodes were 
reported near Paukukalo, Maui (located at the bay in-between Waiehu and Iao Streams) 
in the 1980s after heavy flow from Iao Stream, suggesting a correlation between events 
(Skippy Hau, pers. comm.).  An understanding of the historical changes to this area is 
important in developing mitigation for any future projects. 
 

Turtles 
 
Green Sea Turtle, Chelonia mydas, presence has been documented within the area of Iao 
Stream and northern Maui and this species has been reported to nest at several locations 
on northern Maui (Figure 16) (S. Hau, unpublished data).  These locations include 
Waihee and Waiehu, with the Waiehu nesting site very close to Iao Stream (small beach 
in between Waiehu and Iao Streams) (Parker and Balazs, 2010).  However, these areas 
are not routinely monitored and it is presumed that the incidence of turtle nesting is 
under-reported.  If turtles have been reported to nest within an area, it should be assumed 
that they could nest again within the vicinity of the reported nesting location.  Turtles 
were sighted offshore during the Phase 1 surveys.  Additionally, the area around Iao and 
Waiehu has been categorized as having a high incidence of fibropapillomatosis, a tumor-
forming disease (Van Houtan et al., 2010).  This disease has been shown to be elevated in 
areas with increased coastal eutrophication (Van Houtan et al., 2010). 
 
Hawksbill Turtles, Eretmochelys imbricata, have not been reported to nest along the 
northern coastline of Maui (Parker and Balazs, 2010).  However, Olive Ridley, 
Lepidochelys olivacea, turtles have been reported to nest at Paia, Maui (Parker and 
Balazs, 2010; Balazs and Hau, 1986). 
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Observations from Phase 1 Survey 
 
The area in the vicinity of Iao Stream includes three discreet reef areas.  These include an 
inshore reef, surf zone, and spur-and-groove reef (Figure 17).  This Phase I survey was 
only able to map resources in the inshore reef and spur-and-groove habitats due to high 
swells in the surf zone.  Detailed observations are discussed for each area below. 
 

Inshore Reef 
 
The inshore reef area consisted of the shallow bay immediately to the west of the mouth 
of Iao stream.  The Phase I surveys included photo documenting the inshore reef area as 
well as qualitatively describing the benthic cover within the area.  The area was fairly 
homogenous in habitat type and is represented by geo-referenced photographs in Figures 
18–19.  The area was dominated by filamentous turf algae growing over small boulders 
and cobble.  Coral was present, but scarce (<<10% cover) and scattered across the area as 
shown in Figure 3.  Coral species observed included Montipora patula, Montipora 
capitata, Montipora flabellata, Porites lobata, Porites compressa, Pocillopora 
meandrina, and Pocillopora damicornis.  Figure 4 shows zoanthids were very rare and 
largely absent from the area.  Macroalgae were present, but not in high abundance or 
biomass.  Figure 5 shows the cover of macroalgae to be less than 10% in some areas, but 
greater than 10% in others.  The invasive alga, Acanthopora spicifera, was observed in 
low abundance within the bay.  Macro-invertebrates were observed, as well as a few 
surgeon fishes.  Turtles were not observed in the Inshore Reef area during the Phase I 
surveys. 
 
The benthos was covered with a fine layer of dark colored sediment likely originating 
from the terrestrial environment.  Visibility in the water column ranged from 
approximately 0.5–1 m (1–2 feet) up to 3 m (10 feet).  The lowest visibility was within 
what seemed to be a semi-permanent turbid plume located perpendicular to shore in the 
central section of the Bay.  This semi-permanent turbid plume can be seen from Google 
images and also correlates with an unknown designation in the NOAA Benthic Habitat 
maps (Figures 9–13).  This plume may represent the transport of suspended sediment out 
of the bay from which from both Iao and Waiehu Stream waters enter and mix with the 
marine environment.   
 

Spur-and-Groove Reef 
 
A spur-and-groove reef area was found immediately offshore of the Iao stream mouth 
beyond the surf break, located along the coastline extending north-northwest (NNW) and 
south-southeast (SSE).  This area consisted of highly three-dimensional topography.  The 
ridges (spurs) of carbonate structure and intervening sand channels (grooves) were 
oriented parallel to the dominant wave-approach direction and perpendicular to shore.  
The spur-and-groove area found within the vicinity of Iao Stream extended beyond the 
scope of the surveys both to the NNW and SSE. 
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Phase I surveys included photo documenting the area as well as estimating the benthic 
cover within the area.  The area was fairly homogenous in habitat type and is represented 
by geo-referenced photographs in Figures 20–21.  The estimation of benthic cover shows 
the spur-and-groove area was dominated by coral with the majority of the area having 
approximately 10% to 80% coal cover as shown in Figure 3.  In Figure 3, note the 
method of interpolation may overestimate the coverage of coral due to few data points 
taken in sandy areas.  The area was also dominated by the presence of zoanthids, 
Palythoa caesia, at less than 10% cover as shown in Figure 4.  The common corals 
included M. patula, M. capitata, M. flabellata, P. lobata, P. compressa, and P. 
meandrina.  Less common but also present were P. damicornis, Pocillopora eydouxi, 
Pavona varians, Pavona duerdeni, Porites lichen and Fungia scutaria.  The dominant 
zoanthids included P. caesia and Zoanthus sp.  Soft coral observed included Sinularia 
densa found in a patch on one of the ridge tops, and small colonies of Carijoa riseii near 
some ledges.  A complete list of observed corals is shown in Table 1 along with coral 
species observed in previous studies of the coastline.  The species list shown in Table 1 
does not represent a comprehensive inventory.  Hard corals were mostly encrusting in 
morphology (M. patula, M. capitata, M. flabellata), especially along the tops of the 
ridges.  Along the edges of the spurs, colonies were often plate-like (Montipora spp.).  
Sub-massive (P. lobata) and branching morphologies (P. compressa and P. meandrina) 
were also present.  Several of the observed corals have been petitioned to be listed under 
the Endangered Species Act including M. patula, M. flabellata, P. stellata, Cyphastrea 
ocellina, Leptoseris incrustans (Sakashita and Wolf, 2009).  Other petitioned corals not 
observed, but which may be present include Cyphastrea agassizi, Porites pukoensis, and 
Montipora dilitata.  Crustose coralline algae (CCA) were observed mostly in encrusting 
from, and less commonly in discrete foliose form. CCA, macroalgae, and filamentous turf 
algae were present across all ridges.  Macroalgae cover in the area was generally sparse, 
but occasionally present in less than 10% cover as shown in Figure 5.  Macro-
invertebrates were observed, as well as several families of fishes.  In particular, lobsters 
of significant size (near terminal size) were observed on multiple occasions.  Small Green 
Sea Turtles, C. mydas, were rarely seen and appeared to be skittish when observed.   
 
Fine sediment (a mix of terrestrially derived fines and carbonate derived sand) was 
present in the system and most conspicuous where it had settled on top of filamentous 
turf.  Visibility varied from 1–5 m (3–15 feet), with waters southward being clearer, and 
waters northward being more turbid.  Suspended sediment and decreased visibility 
appeared to be more prevalent at deeper ends of spurs.  Typically, a layer of suspended 
sediment was observed hovering the bottom in sandy areas both in deeper water (~ 15 m 
(50 feet)) and in-between spurs. 
 

Surf Zone 
 
The area of reef in-between the inshore reef area and the spur-and-groove reef area 
largely represents the surf zone.  This area is prone to large winter north swells as well as 
intermediate sized waves during summer trade winds.  This area was observed to be a 
high energy habitat during the Phase 1 surveys while the weather conditions were mild 
and is known to generally be a high energy area (Patrick C. Caldwell, National 
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Oceanographic Data Center Honolulu, pers. comm. 7/15/2010).  Surveys were not able to 
be conducted within this zone due to swells during the survey period.  However, based on 
observations of the seaward side of the inshore reef area and the inshore side of the spur-
and-groove area, we presume this surf zone has a decreased amount of coral cover and 
probably has seasonal variation of macroalgae.  It is assumed the spur-and-groove area 
extends into the surf zone area from a habitat perspective.  The significance of this area 
lies in its potential importance for certain species of fishes.  The HDAR has a HAFA 
survey location within this surf zone to monitor fish abundance (Figure 6). 
 

Other 
 
An additional reef area exists approximately 1.6 km (1.0 mile) off shore of Iao stream.  
The NOAA Benthic Habitat Maps show coral reef and hard bottom habitat to exist a 
significant distance off shore (Figures 6 and 10).  NOAA’s TDS conducted at this 
location (Figure 6) validates this habitat and shows a high percent coral cover of 63% 
(CRED, unpublished).  While this habitat was not surveyed during this Phase I survey, it 
is suggested that this area be mapped if additional surveys are to be conducted.  
 

PROJECT IMPACTS 
 
Impacts to the marine area surrounding Iao Stream that may result from the proposed 
stream construction action are difficult to predict.  The spur-and-groove area located in 
the immediate vicinity of Iao Stream was observed to have a high abundance of coral by 
Hawaii standards, given that the Coral Reef Assessment and Monitoring Program 
indicates that average coral cover in the Main Hawaiian Islands is approximately 22% 
(CRAMP, 2008).  Additionally, the area was observed to have generally low water 
visibility (1–5 m (3–15 feet)) and signs of sedimentation.  While there was little 
sedimentation found on the carbonate structures of the spur-and-groove, suspended 
sediment was otherwise apparent across the area.  An increase in suspended sediment 
may reduce water clarity further, which can have a number of impacts on the ecological 
processes of the reef.  The chronic deposition and resuspension of sediment can also have 
additional impacts on ecological processes (Rodgers, 1990; Fabricius, 2005).  Potential 
impacts can be lethal and sub-lethal and may include an increase in coral mortality, a 
decrease in coral and other organism recruitment success, a decrease in coral fecundity, a 
decrease in coral growth rate, the alteration of bioerosion processes, an increase in 
disease in marine fauna, an increase in nutrients coupled with algal blooms, and a 
reduction in suitable habitat for coral reef organisms (Rodgers, 1990; Grigg and Dollar, 
1990; Nugues and Roberts, 2003; van Katwijk et al., 1993; Gilmour, 1999; Babcock and 
Smith, 2000; Fabricius, 2005; Weber et al., 2006).  Hence, a further increase in 
sedimentation and turbidity resulting from sediment transfer due to the project may 
contribute to coral reef decline within the area. 
 

RECOMMENDATIONS 
 
The following recommendations are provided by the U.S. Fish and Wildlife Service 
(USFWS) in coordination with the National Marine Fisheries Service (NMFS) and the 
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Hawaii Department of Land and Natural Resources, Division of Aquatic Resources 
(HDAR): 
 

1) The Army Corp of Engineers (ACOE) should evaluate the risk of increased 
turbidity and sedimentation being transferred to the marine environment from fine 
particulates for each project alternative.  This can be achieved by developing a 
sediment transport model consisting of information from existing conditions 
within and adjacent to the stream corridor within the influence of floodwaters.  
Model parameters can be projected for each project alternative and stream 
component modification to estimate changes in sediment transport.  This 
assessment should include sediment data collection on current baseline conditions 
under normal and peak flows (to the extent peak flows can be estimated and 
monitored) and the contribution from each stream feature or characteristic such as 
stream bed, sedimentation basin contours, stream flow obstructions (natural or 
man-made), stream bank morphology, composition and character, and any other 
stream design feature.  Sediment data collection should include the type and size 
of sediment that is transported through various sections of the stream and that is 
potentially deposited in the marine environment. 
 

2) The ACOE should consider alternatives that minimize sediment transport to the 
marine environment to the maximum extent practicable.  Options that minimize 
sediment transfer and simultaneously do not present other environmental 
problems should be considered priority design criteria.  Actions that increase 
ground water recharge and drainage retention while minimizing the use of storm 
drain, or relict irrigation ditch systems should be considered.  Examples of options 
include: 1) construction of strategically located sediment trapping basins, or 2) 
maintaining or emulating a natural stream bottom or permeable substrate.  These 
approaches would decrease the volume of sediment laden flood water transported 
by channelized areas that would normally be directly shunted to the marine 
environment. 
 

3) The ACOE should evaluate the impact to the marine environment from potential 
changes that may occur in the sediment rate and sediment load as well as potential 
increases in eutrophication.  Potential marine impacts include sedimentation 
(smothering of coral and other benthic organisms) and turbidity (suspended fine 
sediments), which can result in a reduction of coral health via decreased light 
availability, increases in algal growth and decreases in coral cover, changes in 
organism diversity and abundance, changes in the composition of sand/sediment, 
increased incidence of disease in corals, fishes, turtles or key invertebrates, and 
any other biological or habitat changes.  To better understand these impacts, we 
recommend a Phase II survey be conducted near the mouth of Iao Stream as well 
as on the reef directly offshore to measure and document coral reef conditions.   
 

4) The ACOE should consider quantifying contribution of fine sediment and 
sediment-related impacts to coastal marine waters and associated coral reefs from 
Waiehu stream.  If it is found that this stream is a significant source of 
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sedimentation to the local coral reef, actions to reduce sediment inputs could be 
considered partial mitigation for impacts of the Iao Stream project. 
 

5) The ACOE should consider taking actions to minimize sedimentation and erosion 
through a broader watershed management approach.  An analysis of the broader 
watershed to determine individual key threats that increase the likelihood of 
increased erosion will allow for targeted actions to be taken to minimize the 
transfer of sediment into Iao Stream, thereby reducing subsequent sediment 
transport to the marine environment.  An example of an upper watershed action 
that could help to reduce future sediment load from erosion is to provide ungulate 
fencing and removal in certain forested areas. 

 
SUMMARY OF POSITION 

 
The summary of position is provided jointly by the U.S. Fish and Wildlife Service 
(USFWS), the National Marine Fisheries Service (NMFS), and the Hawaii Division of 
Aquatic Resources (HDAR). 
 
This Fish and Wildlife Coordination Act Report should be considered an Addendum 
Marine Habitat Characterization to the previous Phase I Supplemental Stream Survey, 
and its recommendations should be considered in addition to the recommendations from 
the report.  The USFWS, NMFS, and HDAR are concerned with increased sedimentation 
in the marine environment around the mouth of Iao Stream as a result of this proposed 
project.  Available information from similar habitats along the coast suggests that coral 
reef resources are in decline, and this Phase I survey detected high turbidity in the area 
around Iao Stream’s mouth.  Further investigation should be conducted to determine the 
current rate of sediment deposition from Iao Stream, and any potential increase resulting 
from the project.  It is also important to further investigate the contribution of sediment 
from Waiehu Stream to determine the scale of deposition relative to Iao Stream. 
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Figure 1.  Map showing location of Iao Stream on the Island of Maui. 



19 
 

 
Figure 2.  Map showing the location of all georeferenced photographs taken during the 
Phase I survey. 
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Figure 3.  Map showing the interpolation of coral relative abundance data. 
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Figure 4.  Map showing the interpolation of zoanthid relative abundance data. 
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Figure 5.  Map showing the interpolation of macroalgae relative abundance data. 
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Figure 6.  Map showing the location of other known surveys including CRAMP,  
HDAR HAFA, NOAA SPC, NOAA REA, and NOAA TDS. 
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Figure 7.  Graphs showing the percent coral cover over time from Papaula, Maui (Walsh 
et al., 2010). 
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Figure 8.  Graph showing the coral size class distribution for the closest NOAA REA site 
(MAI-21) to Iao Stream (NOAA unpublished data). 
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Figure 9.  Map showing the NOAA’s Benthic Habitat data for habitat zone. 
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Figure 10.  Map showing the NOAA’s Benthic Habitat data for gross habitat structure. 
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Figure 11.  Map showing the NOAA’s Benthic Habitat data for habitat structure. 



29 
 

 
Figure 12.  Map showing the NOAA’s Benthic Habitat data for gross benthic cover. 
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Figure 13.  Map showing the NOAA’s Benthic Habitat data for benthic cover. 
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Figure 14.  Map showing the gap in Lidar coverage for the marine area around Iao 
Stream. 
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Figure 15.  Map showing documented turtle nesting locations (S. Hau, unpublished data). 
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Figure 16.  Map showing a large sediment plume in the marine area around Iao Stream in 
1960. 
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Figure 17.  Map showing three designation habitats documented in this Phase I survey. 
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Figure 18.  Images of coral from the Inshore Reef area.  Upper left:  Pocillopora 
meandrina.  Upper right: Montipora flabellata.  Lower: Porites lobata. 
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Figure 19.  Images of habitat characteristics from the Inshore Reef area.  Upper left: mix 
of macroalgal cover and sporadic corals (Pocillopora damicornis).  Upper right: mix of 
sand and small boulders.  Lower left: invasive macroalgae, Acanthopora spicifera.  
Lower right: small sandy area with small boulders and macroalgae. 
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Figure 20.  Images of coral and habitat from the Spur-and-Groove area.  Upper left: area 
dominated by the Zoanthid, Palythoa caesia.  Upper right: zoanthid, Zoanthus sp. Second 
from top, left: area dominated by encrusting Porites lobata.  Second from top, right: coral, 
Pavona varians.  Third from top, left: corals, Portites lichen and Montipora capitata.  
Third from top, right: reef area dominated by encrusting coral.  Lower: Small clumps of 
bushy coralline algae (species uncertain). 
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Figure 21.  Images for Spur-and-Groove area.  Upper left: edge of a vertical side of spur 
with coral dominating top of spur.  Upper right: edge of spur and sand interface with 
plate and encrusting coral dominating spur edge.  Lower left: small sand channel in coral 
surrounding.  Lower right: sloping spur with intermittent encrusting corals. 
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Table 1.  Table showing documented coral species within the marine area of Iao Stream.  
Corals notated with an asterisk represent species that have been petitioned to be listed 
under the ESA. 
 

NOAA REA CRAMP FWS Phase I 

Fungia scutaria Cyphastrea ocellina* Carijoa riseii  
Montipora capitata Fungia scutaria Cyphastrea ocellina 

Montipora flabellata* Leptastrea bottae Fungia scutaria 
Montipora incrassata Leptastrea purpurea Montipora capitata 

Montipora patula* Leptoseris incrustans* Montipora flabellata* 
Montipora sp. Montipora capitata Montipora patula* 
Palythoa sp. Montipora flabellata* Palythoa caesia  

Pavona duerdeni Montipora patula* Pavona duerdeni 
Pavona varians Montipora studeri Pavona varians 

Pocillopora meandrina Montipora studeri Pocillopora damicornis 
Pocillopora sp Pavona maldivensis Pocillopora eydouxi 

Porites compressa Pavona varians Pocillopora meandrina 
Porites evermanni Pocillopora damicornis Porites compressa 

Porites lobata Pocillopora eydouxi Porites lichen  
  Pocillopora ligulata Porites lobata 
   Pocillopora meandrina Psammocora nierstraszi 
   Porites brighami Psammocora stellata* 
   Porites compressa Sinularia densa  
   Porites evermanni Zooanthus sp.  
   Porites lichen   

   Porites lobata   

   Porites rus   

   Psammocora nierstraszi   

   Psammocora stellata*   

   Unknown Coral   
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Sedimentation Study 

Environmental Assessment for  

‘Īao Stream Flood Control Project 

Wailuku, Island of Maui, Hawai‘i 

March 2015 

The objective of  this  sedimentation  study was  to determine whether  implementing  the Preferred 

Alternative  of  the  proposed  Iao  Stream  channel modification would  result  in  increased  sediment 

loads  that  could  impact  water  quality  as  this  stream  water  enters  Kahului  Bay.  The  preferred 

alternative  is  to  construct a diversion  structure  to divert  stream  flow  into a natural wetland area 

during high  flow events  to  reduce  the  rate of discharge within  the main  channel  section  that has 

been most  affected  by  erosion  during  such  flow  events.  Improvements  to  the  affected  channel 

section are also proposed to maintain the  integrity of the channel and to reduce erodibility of this 

channel section. Therefore, this sedimentation study focused on potential changes in sediment loads 

associated with channel erosion within the affected reach,  immediately upstream of the proposed 

diversion  structure  (river  station  79+20)  and  extending  to  the  point  at  which  water  within  the 

wetland re‐enters the main channel (river station 45+60). Results for the current condition (i.e., no 

channel modifications) are compared to those for the implemented Preferred Alternative.  

Assumptions made in this study include: 

1. A Standard Project Flood (SPF) flow event of 27,500 cubic feet per second (cfs) 

2. Upstream sediment basin is properly maintained and captures all upstream sediment load for 

the SPF flow condition 

3. Sediment sources affecting ocean are limited to in‐channel erosion (scour and bank erosion) 

during high flow events. 

4. Eroded soil has same physical properties throughout affected reach 

Approach 

Main Channel 

Given  the  lack  of  existing measured  data  associated with  in‐channel  erosion  and  sedimentation 

yields  for  Iao Stream,  the current analysis had  to rely on empirical relationships based on rates of 

erosion predicted from soil properties and shear stresses associated with different sized flow events. 

The  rate of erosion of  fine  grained  sediments within  the  affected  reach was estimated using  the 

following modified form of the excess shear stress equation (Clark and Wynn, 2007): 

∗ 	                             [1] 

where  ∗ is the eroded sediment volume per time per unit length of the stream segment (m3/sec),   

is  the erodibility  coefficient  (m3/N•s),  α  is an exponent  (assumed here  to be 1),    is  the applied  sheer 



stress at the channel midpoint (Pa), and   is the critical shear stress to initiate erosive loss (Pa), h is 

height of the  inundated channel section for a specific flow event, and L  is the  length of the stream 

segment.    was calculated from the slope of the energy grade line (S) that was provided as output 

of  the  HEC‐RAS  design  simulations  (included  in  the  Engineering  Documentation  Report  [EDR] 

prepared  for  the  Preferred  Alternative)  for  the  SPF  flow  event  and  application  of  the  following 

equation: 

                              [2] 

where  ρ  is  the density of water  (kg/m3), g  is acceleration of gravity  (m/s2), and d  is  the height of 

water  above  the midpoint  of  the  channel  during  a  flow  event  (m).  Equation  2  parameter  d  and 

Equation 1 parameters h and L were also obtained  from  the HEC‐RAS design simulation output at 

each channel segment cross‐section simulated. 

Values  for the parameters   and  ,  in Equation 1, are difficult to quantify and assign  for a given 

channel  reach  as  they  can  be  highly  variable  and  dependent  on  soil  physical  characteristics  and 

stream bank vegetative root density conditions that can change between channel segments within a 

given reach. Empirical relationships have been developed for these parameters based on the results 

of  flume  studies  and  in‐channel measurements.  In  this  study,  the  following empirical  relationship 

was employed (Hanson and Simon, 2001): 

0.2 .                             [3] 

which was  derived  from  in‐channel measurements  (i.e.,  in  situ  submerged  jet  tests)  on  cohesive 

stream beds across the Midwestern United States. Based on the results of Hanson and Simon (2001) 

study,  a  value  of  10  Pa was  assigned  to  represent    for  the  affected  reach  for  Iao  Stream  as  a 

conservative  estimate  for  a  “moderately  resistant”  soil.  Applying  Equation  3,  a  value  of  6.3×10‐8 

m3/N•s was obtained and used to represent   for the affected reach. 

Overflow Channel 

The approach used to estimate sediment yields for the overflow channel was the same as that used 

for  the main  channel. However,  values  for   and   were modified  to account  for  reductions  in 

erosion  potential  resulting  from  the  presence  of  vegetative  cover  within  the  overflow  channel. 

During a recent reconnaissance trip, photographic images (similar to those provided as Figure 1 were 

taken within the overflow area. Figure 1a  is the view from  Imi Kala bridge  looking west and shows 

bare soil that is assumed to be returned to grassland similar to that in the image background. Figure 

2a and 3a are views from atop Levee F  looking  into the overflow area, showing current  land use as 

pasture land and small agriculture.  

The  presence  of  vegetation within  the  overflow  area will  reduce  the  erodibility  of  the  soils  (i.e. 

increase  ) by reducing flow velocities and strengthening the soil by adding cohesion. To account for 

this reduced erodibility, critical shear stress coefficients ( ∗) determined for varying vegetative cover 



types  (Julian and Torres, 2006)  (Table 1) were applied  to develop an effective critical  shear  stress 

coefficient ( , ) representing the overflow area as: 

, 	                   [4]  

Applying Equation 4, a value of 4.875 was determined for  , that served as a multiplier to the 

critical shear stress value of 10 Pa determined for the main channel soils, resulting in a critical shear 

stress of 48.75 for the overflow area. Equation 3, was then used to provide an   for the overflow 

area of 2.86×10‐8 m3/N•s. 

Table 1. Critical shear stress coefficients and vegetative cover fractions applied to overflow. 

 

 

Figure 1. Current vegetated condition of the overflow area: a) looking west from Imi Kala bridge, b,c) 
views from Levee F looking into the overflow area. 

Vegetative Cover*
fraction within overflow (f)

Bare Soil (bare) 1 0.2
Grass Cover (grass) 1.97 0.5
Sparse Trees (ST) 5.4 0.15
Dense Trees (DT) 19.2 0.15

∗



Results 

Main Channel 

The results of these calculations are summarized  in Table 2. The Current Condition case represents 

hydraulic conditions and total sediment loading rates resulting from an SPF flow event (i.e., 25‐year 

recurrence  interval event) occurring with no channel modifications or  flow diversions present. The 

Preferred Alternative case  represents  implementing  the proposed  flow diversion  into  the adjacent 

flood plain without any additional channel modifications downstream of the diversion. Construction 

of the flow diversion reduces the flood discharge through the affected reach from 27,500 cfs (total 

SPF  flow) to 5,670 cfs during the SPF event, thereby reducing the overall hydraulic contribution to 

erosion. The rate of sediment loss from the affected reach during an SPF flow event for the current 

condition is estimated as 1044 metric tons per hour (Mg/hr). For a 1‐hour SPF event, the estimated 

1044 Mg of sediment  lost from the 0.7 mile  long affected reach represents the total sediment load 

for the event, and would  include both the suspended and bed  load components. Implementing the 

flow diversion alone results  in a reduced sediment  loading rate of 288 Mg/hr, or an estimated 72% 

reduction  in  total  sediment  lost  during  the  SPF  event.  Channel  improvements  included  in  the 

Preferred Alternative (i.e., stream bank stabilization via partially grouted riprap, fully grouted riprap, 

and shotcrete along the affected reach) will further reduce total sediment  losses resulting from an 

SPF  event,  and  consequently  reduced  suspended  sediment  loads.  Therefore,  implementing  the 

Preferred Alternative will provide a net benefit with respect to mitigating the suspended sediment 

load entering Kahului Bay. 

Overflow Area 

For an SPF flow event (i.e., 25‐year recurrence interval event), the rate of sediment loss from within 

the overflow area for the current condition of the overflow area is estimated as 97 Mg/hr (Table 3). 

This  sediment  load would  be  additive  to  the main  channel  yields when  flow  re‐enters  the main 

channel.  Over  time,  allowing  the  bare  soil  areas  to  return  to  a  natural  vegetative  cover  or 

implementing  engineered  cover  options  would  further  reduce  erosion  potentials  and  resulting 

sediment yields within the overflow area. 
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Distance 

from ocean 

outlet 

(miles)

SPF 

Discharge 

(cfs)

Energy 

Grade Slope 

(ft/ft)

Calculated 

Applied 

Shear Stress 

(Pa)

Estimated 

Total 

Sediment 

Load (m3
/hr)

Estimated 

Total 

Sediment 

Load (Mg/hr)

SPF 

Discharge 

(cfs)

Energy Grade 

Slope (ft/ft)

Calculated 

Applied 

Shear Stress 

(Pa)

Estimated 

Total 

Sediment 

Load (m3
/hr)

Estimated 

Total 

Sediment 

Load (Mg/hr)

1.5 Bridge Above Diversion

1.473 27500 0.0012 40 2.1 5.5 20049 0.0148 383 15.6 0.0

1.452 27500 0.0213 503 18.2 48.2 18237 0.0275 511 16.4 0.0

1.429 27500 0.0365 774 27.7 73.5 10131 0.0008 26 0.8 2.0

1.411 27500 0.0376 724 18.4 48.8 5670 0.0206 537 18.4 48.6

1.397 27500 0.0341 685 14.1 37.4 5670 0.1027 842 7.1 18.8

1.361 27500 0.0315 618 31.9 84.6 5670 0.0236 226 5.5 14.6

1.323 27500 0.0253 503 27.8 73.7 5670 0.0253 250 6.7 17.7

1.285 27500 0.0077 176 10.7 28.5 5670 0.0205 240 7.6 20.1

1.248 27500 0.0046 104 5.9 15.5 5670 0.0293 294 7.8 20.8

1.209 27500 0.0743 814 25.5 67.7 5670 0.0282 225 5.0 13.2

1.174 27500 0.0276 348 11.1 29.4 5670 0.0315 256 5.2 13.8

1.128 27500 0.0120 220 13.3 35.1 5670 0.0260 222 6.2 16.5

1.088 27500 0.0145 245 11.8 31.3 5670 0.0324 215 4.1 10.8

1.043 27500 0.0236 448 27.9 73.9 5670 0.0413 401 12.7 33.7

1.013 27500 0.0154 407 23.5 62.3 5670 0.0214 227 5.1 13.6

0.972 27500 0.0250 523 32.8 86.8 5670 0.0275 225 5.4 14.2

0.932 27500 0.0201 404 23.5 62.3 5670 0.0230 194 4.6 12.2

0.898 27500 0.1121 1334 39.9 105.7 5670 0.0292 270 6.1 16.2

0.857 27500 0.0213 339 16.0 42.4 5670 0.0007 14 0.2 0.6

0.821 27500 0.0175 282 11.8 31.2 12615 0.0004 12 0.1 0.3

1044 288

Table 2. Results of Sediment Load Calculations for the Iao Stream Affected Reach

Current Condition Implementing Proposed Action (Flow Diversion Only)

Totals



Table 3. Results of Sediment Load Calculations within Overflow Area

Floodplain 

Stage (miles)
SPF Discharge (cfs)

Energy Grade Slope 

(ft/ft)

Calculated Applied 

Shear Stress (Pa)

Estimated Total 

Sediment Load 

(m3/hr)

Estimated Total 

Sediment Load 

(Mg/hr)

Current Condition

(m /hr) (Mg/hr)

1.473 2730 0.025505 154.4704882 0.455056057 0.0

1.452 21720 0.019144 166.0450171 0.791893565 0.0

1.429 21720 0.045095 405.2919999 1.952041718 5.2

1 411 21720 0 030547 383 7187482 2 56322956 6 81.411 21720 0.030547 383.7187482 2.56322956 6.8

1.397 21720 0.0219 242.348872 1.015065341 2.7

1.361 21720 0.05476 507.7153537 5.184483714 13.7

1.323 21720 0.018203 158.4277016 1.227598485 3.3

1.285 21720 0.025737 185.1263195 1.261534291 3.3

1 248 21720 0 024928 159 17706 0 882950853 2 31.248 21720 0.024928 159.17706 0.882950853 2.3

1.209 21720 0.013359 99.08793878 0.492802762 1.3

1.174 21720 0.016418 137.490739 0.880259121 2.3

1.128 21720 0.064283 327.805083 2.215305215 5.9

1.088 21720 0.029409 188.6699427 1.215145614 3.2

1 043 21720 0 018486 118 8711796 0 686691393 1 81.043 21720 0.018486 118.8711796 0.686691393 1.8

1.013 21720 0.043825 231.3458952 0.9786297 2.6

0.972 21720 0.010756 135.2732603 1.509885971 4.0

0.932 21720 0.100318 742.5902319 6.95274162 18.4

0.898 21720 0.012555 116.217769 0.718616752 1.9

0 857 21720 0 02611 182 3429264 1 294540441 3 40.857 21720 0.02611 182.3429264 1.294540441 3.4

0.821 21720 0.01687 301.4728148 5.502325491 14.6

Total 96.8
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INTRODUCTION 

Under contract to GSI Pacific, Inc., Pacific Consulting Services, Inc. (PCSI) has 
prepared this Archaeological Inventory Survey report in support of the proposed modification, 
Alternative F, to the ‘Īao Stream Flood Control Project, Maui Island, State of Hawai‘i [TMK (2) 3-
4-032:001 (por.)].  The subsurface archaeological survey was carried out in accordance with 
Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended, and its 
implementing regulations (36 CFR 800).   

PROJECT DESCRIPTION AND LOCATION 

The Proposed Action, Alternative F, consists of features intended to reconnect the main 
channel with the floodplain to reduce damaging flows along the main channel and right bank 
levees.  The reconnection would be accomplished by lowering the left bank, grading the 
overflow area to disperse flow into the floodplain, and constricting the main channel with a 
concrete diversion wall to force flood flows to leave the main channel and enter the existing 
floodplain on the left bank of the stream.  A portion of the left bank would be raised further 
downstream to contain the overflow within the floodplain.  Even further downstream, the left 
bank would be lowered to allow the return of the overflow into the main channel. The Proposed 
Action would also include bank stabilization along the right bank upstream of the proposed 
overflow channel and downstream of the outflow return location to prevent further erosion in 
these areas.  Furthermore, the existing revetment between the overflow channel and outflow 
return location would be reconstructed as part of the Proposed Action.    

The objective of the archaeological study was to sample the proposed overflow channel 
area (herein referred to as the project area) where ground-disturbing activities are being 
proposed to determine if subsurface historic properties are present, and to determine if 
additional archaeological features are likely to be present in the non-sampled portion of the 
floodplain where stream waters would be diverted to until returning to the main channel 
downstream. 

The approximately 0.7 hectares (1.7-acre) project area is located along the north bank of 
‘Īao Stream, 2.1 km (1.3-miles) inland (southwest) of Nehe Point in Wailuku Ahupua‘a (Figure 
1).  ‘Īao Stream flows through ‘Īao Valley from the West Maui Mountains.  Wailuku Ahupua‘a 
extends makai from Kauaula Ahupua‘a in the Lahaina District through the valley and coastal 
plain to Kahalui Bay. Waiehu Ahupua‘a and Waiehu Valley are to the northwest, and Waikapu 
Ahupua‘a and Wailuku Town are to the southeast.  

ENVIRONMENTAL BACKGROUND 

TOPOGRAPHY AND SOILS   

‘Īao Valley is formed of younger alluvium with lithified calcareous sand dunes resting on 
alluvial fans near the shoreline and on each side of the makai portion of the stream near 
Wailuku Town (Macdonald et al. 1983:387). The cliffs at the back of ‘Īao Valley are the 
boundary of an extinct caldera. The lava that once flowed has been eroded by ‘Īao Stream, 
which formed a deep valley “into the low-permeability volcanic dike compartments which 
impound groundwater to high altitudes” (USGS 2013). During dry periods the stream continues 
to be fed by groundwater leaking from these dike compartments. Downstream water is diverted 
by tunnels and ditches to irrigated agricultural fields, which may at times run dry (USGS 2013).  

The project area is situated on the north side of ‘Īao Stream, approximately 50 to 60 m 
above mean sea level (amsl). Soils at the project area include ‘Īao cobbly silty clay with 3–7 
percent slopes (IbB) and Pulehu cobbly clay loam with 0–3 percent slopes (PtA). The ‘Īao series  
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is found on valley fills and alluvial fans and consists of deep, well drained soils that formed in 
alluvium weathered from basic igneous rock (Soil Survey Staff 2014). Pulehu series is found on 
alluvial fans, stream terraces, and in basins and well drained soils that formed from alluvium 
washed from basic igneous rock (Soil Survey Staff 2014).  

RAINFALL AND VEGETATION 

Annual rainfall in the lower part of ‘Īao Valley averages about 630 mm (24.84 in) per 
year, with most rain falling in the winter months between November and March (Giambelluca et 
al. 2013:313-316).  Current land use can be described as informal ranching. Satellite imagery 
indicates that recently TMK 3-4-032:001 was divided by fencing into lots containing small 
structures (likely for chickens) with some larger structures possibly used as residences.  Prior to 
the current study, all above-ground structures were removed from the property. 

Current vegetation in the project area consists of grasses and trees, including kao haole 
(Luceana glauca). Past land use on the project parcel likely included wetland taro (Colocasia 
esculenta) and sugarcane (Saccharum spp.) agriculture. Sections of sugarcane drip line were 
still visible in 1998 (Burgett and Spear 2003:6). Prior to a flood in 1916, the vegetation along ‘Īao 
Stream included Hawaiian kamani trees (Calophyllum inophyllum), but since then koa haole 
(Luceana glauca) and kukui (Aleurites molucanus) dominate the streambed (Connolly 1974:6).  

HISTORICAL BACKGROUND 

This section presents the ethno-historical and archaeological background information for 
the project area. Data from background research were compiled to create an overview of 
traditional Hawaiian and historic-era land use and subsistence practices.  

MYTHS AND LEGENDS 

Na Wai ‘Eha, or “the four waters,” is the traditional name for the land containing the 
Waikapu, Wailuku, Waiehu, and Waihe‘e streams (Handy and Handy 1972:496). Each of these 
areas has its own wind. Wailuku’s wind is named Makani-lawe-malie, or “the wind that takes it 
easy” (Sterling 1998:62). The streams have more violent names from their association with past 
battles. Wailuku is known as “water of destruction” after a legendary battle where men fought 
with owls (Sterling 1998:63, 74).  

There are several chants that mention Wailuku. In a chant to Ke‘elikōlani (Princess Ruth 
Keelikolani), Pipi composed the following: 

Koe Wailuku i ka malu Kuawa, 
Ke hoopaio la me Kaiaiki, me ke Kaahaaha, 
Anu o Niua, hamo ke kilioopu ka o kai, 
Pohu ke kaha maloko o Hupukoa, 
Hoopaaia i ka uwahi a ke kai . . . 

Except Wailuku in the shade of Kuawa 
In the contentions of Kaiaiki with Kaahaaha, 
Niua was cold; the grass waved towards the 
sea. Calm was the channel within. Hupukoa, 
Withheld was the spray of the sea. . .  
[Fornander 1919–20:487] 

Another chant describes the landscape of Wailuku: 

Kahua aolelo Wailuku-e. 
He Aha Kula-loa? 
Kaupaku Lanakila. 
Kaluanui o Kaluanui, 
Ke ku la i na puu mahoe; 
Na hale loulu a Kane, 
I ako no‘u i Auwahi. 

Wailuku is the locality of flying clouds. 
It is broad Kula? 
It is open upland. 
Kaluanui of Kaluanui, 
It stands by the twin hills, 
The palm houses of Kane 
Which were thatched for me at Auwahi.  
[Fornander 1916-7: IV: 286-7] 
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The chiefess Wailuku, who was the wife of chief Maui-nui and sister of the Oahu chief 
Kakuhihewa, appears in the legend of “Lepeamoa.” Towards the end of the legend: 

Kakuhihewa of Oahu is entertaining his sister [Wailuku] and her husband Maui-nui and 
has bet his own lands against those of his brother-in-law upon a cock-fight. He now offers 
his daughter in marriage to the man who can produce a cock to win the bet for him. 
Kauilani, who is in high favor with the chiefess, promises to do this. The Maui cock is a 
kupua bird related to Lepe-a-moa's family and named Ke-au-hele-moa. A kupua in the 
form of an elepaio bird warns Kauilani not to let the cock see his sister before the fight. 
He wears her concealed in a garland about his neck until the fight begins. The Maui cock 
tries all its bodies in succession but the hen wins. At first the new wife is jealous of the 
beautiful sister, but after their girl child Kamamo is born and adopted by the kupua sister, 
Kauilani goes to live at Kakuhihewa's court. [Westervelt 1923:429] 

Wailuku is also the death place of the Maui chief Hua who was known for his 
wickedness. After being unjust to his kahuna (priest; expert) he was sentenced to death. 
Seeking revenge, the kahuna brought on a drought: 

Hua, the chief, lived on, and because of the lack of water and food he sailed for Hawaii, 
the home of his elder brother; but because Hawaii also suffered from lack of water and 
food he came back and lived at Wailuku. Wailuku also did not have any water, and that 
caused the chief to be crazed, so he leaned against the edge of the precipice and died, 
and that was the origin of the saying "The bones of Hua rattle in the sun.” [Fornander 
1918-19: 516] 

TRADITIONAL LAND USE 

During the pre-Contact and early post-Contact periods ‘Īao Valley and the greater 
Wailuku area was a political and ceremonial center (Cordy 1981, 1996; Kirch 1985). According 
to Sterling, ‘Īao Valley and the surrounding area was home to many chiefs and a large 
population, making Wailuku a “chiefly center” (1998:90). The literal translation of ‘Īao is “cloud 
supreme” and was once a sacred burial place for chiefs (Pukui et al. 1974:55). Numerous heiau 
were once present in the area, which indicates ‘Īao Valley was of ceremonial importance during 
the pre-Contact period. During the early historic period several famous battles were fought from 
the coast to the valley. Land Commission Awards (LCA) granted in the mid-nineteenth century 
in lower ‘Īao Valley indicate a substantial population was once present in the area and that the 
land was agriculturally very important. 

Archaeological investigations in Wailuku Ahupua‘a indicate settlement occurred between 
c. A.D. 1100 (Kirch 1985:142) and A.D. 1200 (Fredericksen and Fredericksen 1996). An early 
traditional account from the 1400s tells of how the king of Maui, Kaka‘e, was so revered that 
commoners would suffer punishment by death if they looked upon him (Sterling 1998:84). As a 
result, King Kaka‘e became a hermit in ‘Īao Valley in order for his subjects to live without fear. It 
is also said that Kaka‘e created a sacred burial ground in ‘Īao Valley for himself and worthy 
successors (Burgett and Spear 2003:12). 

The pre-Contact population in ‘Īao Valley was centered at ‘Īao Needle (Connolly 1974:5). 
Fish and kalo (taro) supplied from the nearby coast and the lo‘i systems along stream banks 
was the base of a subsistence diet. Sterling reports that there were two ‘auwai (irrigation ditch) 
in the valley that “have existed immemorially and were evidently constructed for the purpose of 
irrigating kalo on the plains which stretch away to the northward and southward of the river. 
Several minor ‘auwai have, since ancient times, tapped the river at different points lower down 
and spread the water through the lands in the gulch on either side of the river bed” (1998:86).  
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Similarly, Handy and Handy reported that in “ancient times” the lo‘i system in Waihee 
and Wailuku Valley “was the largest continuous area of wet taro cultivation in the islands” 
(1972:496). During the early nineteenth century, Rev. H.T. Cheever, wrote:  

As you get into the valley and vega of Wailuku, you see numerous remains of old kihapai, 
or cultivated lots, and divisions of land now waste, showing how much more extensive 
formerly was the cultivation, and proportionally numerous the people, than now . . . The 
whole valley of Wailuku, cultivated terrace after terrace, gleaming with running waters 
and standing pools, is a spectacle of uncommon beauty to one that has a position a little 
above it. [Cheever 1851:124] 

‘Īao Valley’s importance as a ceremonial and political center is reflected in traditional 
accounts as well as the Haleki‘i-Pihana heiau complex (SIHP No. 50-50-04-0522) constructed in 
the eighteenth century. These heiau are most often associated with Kahekili between c. A.D. 
1765–1790 and Kamehameha I during his conquest of Maui in 1792 (Yent 1983: 18). Haleki‘i 
Heiau was possibly designed by a Hawaiian named “Kiha” (Sterling 1998:89). The name of the 
heiau means “house of images.” It is said to have been a chiefly residence guarded by images 
(Kolb 1990:4).  

Pihana Heiau is credited to Kahekili, though it is also said that the heiau was constructed 
overnight by Menehune using rocks from Paukukalo beach (Kolb 1990:4). The heiau is known 
as the place where Kamehameha I’s wife — Keopuolani, a tabu chiefess of divine rank — was 
born, where Kahekili lived, and where Kahekili’s father, Kekaulike, died (Yent 1983:7). Also, 
Thrum (1906:46) wrote that Kamehameha I invoked his god of war at Pihana Heiau after 
defeating Kalanikupuli and his warriors at the Battle of ‘Īao in 1790).  

Aside from the legendary battle where men fought alongside owls, there were three early 
battles at Wailuku. The first took place “in the Wailuku valley near the present female seminary,” 
where Kihapi‘ilani, the future king of Maui, was defeated and barely escaped (Thrum 1913:130). 
In the second battle, Kihapi‘ilani was victorious with the help of warriors from Hawai‘i. The third 
battle was fought on the Wailuku plains in the 1770s. At Ka-lani-hale (“house of heaven”), the 
royal palace of the Maui king Kahekili, King Kalaniopuu and his army, called the Alapa, were 
surprised by a huge force composed of both O‘ahu and Maui warriors. The Alapa were 
decimated and Kahekili remained king of Maui (Westervelt 1923:124-142). After the battle, 
Kiwalao, Kalaniopu‘u’s son and a high ranking chief, was sent as an ambassador to Kahekili’s 
court in Wailuku:  

Runners carried the news of the coming of this prince to the Maui king. He was lying on a 
mat in the royal grass house at Wailuku. Ka-lani-hale —“the heaven house” — was the 
name of this home of the king. 

As Kiwalao drew near the door all the Maui chiefs prostrated themselves before him, 
while the king lazily turned over and partly raised himself, lifting his head in token of 
friendly greeting. To have turned away from the prince, letting his face look down, would 
have been the sign of immediate death of his visitor. Kiwalao, with slow and dignified 
tread, crossed the room and seated himself in his uncle's lap. Then both wailed over the 
troubles which had brought them together, and over the deaths among their followers. 

The embassy was successful, and terms of peace between the two kings were arranged. 
Kalaniopuu returned to Hawaii, to begin at once a new crusade against Kahekili. During 
the ensuing two years the war degenerated into a series of petty raids by which he kept 
his wife's brother busy marching warriors from one end of Maui to the other to repel his 
attacks. In 1779 the coming of Captain Cook changed the course of action and gave the 
people new things to think about, until Kamehameha secured white men's arms and 
conquered all the islands. [Westervelt 1923:141–2] 
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HISTORIC LAND USE 

The population in ‘Īao Valley began declining in the 1800s, although people continued to 
depend upon the stream for subsistence as in the past (Connolly 1974:5).  Traditional land 
divisions of the fifteenth and sixteenth centuries persisted until the 1848 Māhele, which 
introduced private property into Hawaiian society (Kamakau 1991:54). During the Māhele, the 
Land Commission required the Hawaiian chiefs and konohiki (land agent for the ali‘i) to present 
their claims to the Land Commission. In return they were granted awards for the land quit-
claimed to them by Kamehameha III. The remaining unclaimed land was then sold publicly, 
“subject to the rights of the native tenants” (Chinen 1958:29). The new western system of 
ownership resulted in many losing their land. Often claims would be made for discontiguous 
cultivated plots with varying crops, but only one parcel would be awarded.  

Following the Kuleana Act of 1850 that granted individual kuleana (commoner) lots, 
records of the LCAs associated with the area indicate that the population was concentrated near 
‘Īao Stream. According to Sterling (1998:86): “The district of Wailuku was once thickly settled, 
kuleanas to the number of over 400 were granted to natives and others. A large portion of these 
cultivated kalo with the aid of water from the river.” In 1848, Wailuku area residents submitted 
199 land claims, 127 of these being awarded by the Land Commission (Burgett and Spear 
2003:14). These LCAs indicate several types of land use: lo‘i systems, kula lands (dry land 
agriculture), hala clumps (Pandanus odoratissimus or screw pine, whose leaves are woven into 
baskets or mats); and po'ālima (land farmed by tenants for ali‘i one day in five) (Tome and Dega 
2004:8). Claims were also made for ‘ili (land division of an ahupua‘a), mo‘o (land division of an 
‘ili), and apana (land division of a kuleana). LCA within or adjacent to the current project area on 
the north side of ‘Īao Stream are listed in Table 1 and illustrated in Figure 2 and Figure 3 (see 
Appendix A for copies the LCA documentation and Appendix B for Foreign Testimony).   

Table 1. Land Commission Awards (LCAs) in the Vicinity of the Study Area. 

LCA No. Award Claimant 

3465 One lo‘i. Keawe 

3477 One lo‘i and six po‘ālima. Kekoona 

3385:2 One lo‘i. Pahoa 

3381 One lo‘i and one mo‘o. Puniho 

 

In 1823, a Chinese man named Hung-tai operated Wailuku’s first sugar mill (Silva 
N.D.:13). During the following decade, Missionary Richard Armstrong promoted the planting of 
sugarcane to residents in Wailuku. He supervised the construction of a rudimentary mill and 
offered technical support (Weaver 1924:59). Kamahameha III began small-scale sugarcane 
cultivation in ‘Īao valley in the 1840s. The American Charles Wilkes stayed in Wailuku during 
this time. A plantation that he visited was operated by Chinese and used local labor. He wrote 
the following narrative about his experience:  

After breakfast, Mr. Greene was obliging enough to accompany us to see the sugar-mills 
and taro-plantations, in the valley of the Wailuku. The sugar-manufactory is an 
experiment of the king, and is now under the superintendence of a Chinese. By some 
awkward mistake in making the agreement, his majesty's interests were entirely lost sight 
of, and it is said that he will lose money, although his agents have a prospect of 
considerable gain. The iron-work of the mill was imported from the United States, and is 
turned by water-power. The water wheel is badly constructed: it is a breast-wheel, with 
great loss of power. 
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There appears but little economy about the establishment: as an instance of this, instead 
of drying and preparing the cane for fuel, they use wood altogether, which is very scarce, 
and costs much to transport it. The sugar appears to be of good quality, and with proper 
attention, the manufacture could no doubt be made profitable. I understood from the 
Chinese who had charge, that the sugar could be sold at four cents per pound, and that 
with a proper economy as to fuel, might be reduced to half that sum. 

Both the king and chiefs have a desire to encourage the arts and agriculture. 
Unfortunately, however, after they have incurred expenses, they are obliged to give the 
sole direction into the hands of those who have nothing but their own interests in view. 
The consequence is that in all these undertakings the king and chiefs have found 
themselves deceived, by listening to foreigners by whom they have been defrauded. 
[Wilkes 1845:242-32] 

The Wailuku Sugar Company was established in 1862 by James Robinson & Company, 
Thomas Cumming, J. Fuller, and agent C. Brewer and Company (Wilcox 1996:122). The 
company was managed by Rev. Edward Bailey, who had traveled to Maui as a missionary in 
1837. He left the mission in 1850 to farm. By 1867 the Wailuku Sugar Company was producing 
800 tons of sugar from 500 acres of cane. In 1868 Bailey resigned in order to run his own 
plantation (Dorrance and Morgan 2001:65). During this early period, a visiting American official 
of the American Board of Commissioners for Foreign Missions documented productivity in the 
area:  

The soil of Wailuku is rich and deep, and the sugarcane is extensively cultivated. The 
rains, though copious, are not sufficient, and channels are therefore cut along the foot of 
the hills, for conveying the waters of the mountain streams where they may be diffused 
over the entire plantations. Good cane lands have here been sold for eighty dollars the 
acre. Along the streams are numerous taro patches, of course covered with water. This 
district is one of the chief producing regions for that indispensable article of native food, 
out of which the poi is manufactured. [Anderson 1864:177] 

By the late 1800s, a vast amount of ‘Īao Valley was planted with sugarcane. In 1865, the 
Wailuku Sugar Company purchased a mill and land from the neighboring Bal & Adams 
plantation. Ten years later they incorporated.  In 1877, the son of Rev. Edward Bailey, William 
Bailey, sold the family’s 420-acre plantation to Wailuku Sugar Company.  A map was produced 
for a court case over water rights between E. Bailey and Wailuku Plantation, which dates the 
map to between 1868 and 1877. The map depicts the Wailuku mill, the Bal & Adam mill, lo‘i, 
and various other structures in the area (Figure 4). The current study area is situated in a former 
cane field of the Wailuku Sugar Company. In the following decades the company continued 
expanding by acquiring new plantations in Waihe‘e and Waikapu, constructing a larger mill, and 
laying a railroad transport system (Silva N.D.:15).  

According to Connolly the sugarcane industry dominated commerce and land use in the 
‘Īao Valley area in the early 1900s (1974:5). Throughout the valley extensive water irrigation 
ditches, terraces, free standing walls, historic house sites, and mill structures were constructed. 
In 1905, Wailuku Sugar Company built another mill and again increased its acreage (Silva 
N.D.:15). Along the lower portion of the stream there was agricultural terracing and a 
Portuguese worker’s camp. The laborers planted taro and other vegetable in the lo‘i nearby 
(Connolly 1974:5). The work camps were destroyed by the flood in 1916.   

In 1912, Mr. Willie Crozier installed a rock crusher in the valley, hoping to supply rock to 
all construction projects on the island (Burgett and Spear 2003:24). Four years later it was 
destroyed in the flood. The flood also devastated remaining lo‘i and portions of the Haleki‘i- 

 



10 
 

 

F
ig

u
re

 4
. M

ap
 o

f 
W

ai
lu

ku
 S

u
g

ar
 C

o
m

p
an

y 
ca

. 1
86

7 
b

y 
R

ev
. E

. B
ai

le
y 

(B
ai

ly
 N

.D
.)

. 
 



11 
 

Pihana Heiau Complex. According to Burgett and Spear (2003:24), archaeological remnants in 
the valley may also have been detrimentally affected by the flood. After the 1916 flood the land 
was replanted in sugarcane and the water systems were restored (Connolly 1974:6). A historic 
topographic map from 1924 shows the location of various camps, the rail, and the mill at 
Wailuku Sugar Company (Figure 5). The following excerpt from Handy and Handy (1972) 
describes the landscape during this period: 

Wailuku is the third of “the Four Streams,” the great torrent that drains the highest cloud-
capped uplands of western Maui through deep ‘Īao Valley. Much of the upper section of 
what is now the city of Wailuku is built on old terrace sites. Along the broad stream bed of 
‘Īao Valley, extending several miles up and inland, the carefully leveled and stone-
encased terraces may be seen. In the lower section of the valley these broad terraces 
served, in 1934, as sites for Camps 6 and 10 of Wailuku Sugar Plantation, being utilized 
for houses, gardens, playgrounds, and roads. A little farther up, neat private homes and 
vegetable and flower gardens covered these old taro terraces; while at their upper limit 
the terraces were submerged in guava thickets. Here a few wild taros were found, but we 
saw no terraces in ‘Īao or Wailuku being used as flooded taro patches. It is significant 
that here, as at Waihe‘e, the old terraces were adapted to market gardening (Chinese 
bananas, vegetables, and owners) by Japanese and Portuguese gardeners. [Handy and 
Handy 1972:497] 

Sugarcane production continued to dominate until the mid-twentieth century. Figure 6 is 
an aerial photograph from 1950 that shows the Wailuku Sugar mill in operation (note the smoke 
billowing from the stack), and Figure 7 shows the current study area situated in a sugarcane 
field in 1965. Wailuku Sugar Company ended their operations in 1988.  At this time, the 
irrigation water was diverted to macadamia nut orchards and pineapple crops in the area 
(Wilcox 1996:125).  

PREVIOUS ARCHAEOLOGICAL RESEARCH 

Numerous archaeological investigations have been conducted in ‘Īao Valley. Previous 
work has included archaeological assessment, archaeological surface survey, archaeological 
inventory survey, archaeological subsurface testing, and archaeological monitoring. A few of 
these projects were carried out within or near the current study area. The following section 
focuses on projects conducted in the immediate vicinity of the study parcel in order to compare 
previous findings of land use (Figure 8). Additional studies near the stream in lower ‘Īao Valley 
are also included in Table 2.  

In 1998, Scientific Consulting Services, Inc. (SCS) conducted archaeological 
reconnaissance survey and limited subsurface testing for the ‘Īao Stream Flood Control Project 
(Burgett and Spear 2003). A reconnaissance survey that included the current study parcel 
revealed only one site (SIHP No. 50-50-04-4755). The site comprises three features: a 
concrete foundation with concrete troughs, a soil-filled terrace and retaining wall, and wall 
remnant. These features were interpreted as a small historic habitation complex-activity area 
(Burgett and Spear 2003:34–6). The excavation of three test units at the site revealed historic 
and recent materials (modern debris). Historic materials were possibly associated with a post-
Contact (late nineteenth or early twentieth century) agricultural site. According to local 
informants, the area of the find was formerly a piggery. Architectural and surface remains were 
minimal.  
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Figure 6. 1950 Aerial Photograph of ‘Īao Valley with Project Area Overlain (USGS 1950). 
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TMK Title 
Sites 

50-50-04- 
Reference 

2-3-3-0010:16 
Archaeological Survey and Subsurface Testing for the 
Proposed Pi‘ihana Grading Project, TMK 3-3-01:16 (POR.).  

Kennedy 1989 

2-3-3-002:001 
Archaeological Inventory Survey of Pu‘uohala Mauka 
Residential Subdivision, Wailuku Ahupua`a, Wailuku District, 
Maui Island. 

01508, 05195, 
05196, 05197 

Fredricksen and 
Fredricksen 2002 

2-3-4-002:036 
Archaeological Monitoring Report Waiale Road, Land of 
Wailuku, Wailuku District, Island of Maui. [TMK: 3-4-02:36; 3-
4-03:19; 3-4-10:2] 

04005, 04067, 
04068 

Spear, Monahan, 
Chaffee, Dunn 
2004 

2-3-4-011:032 
Proposed Ke Kama Pono Program Facility Wailuku, Maui 
Final Archaeological Monitoring Report  

Cleghorn and 
Kirkendall 2009 

2-3-4-020:075 
Archaeological Reconnaissance of TMK: 3-4-20:75 Lot 55C, A 
Proposed Post Office Building  on the Site of the Wailuku 
Sugar Mill, Wailuku, Maui 

 
Hammatt 1985 

2-3-4-022:005 
An Archaeological Assessment Report for a 0.45-Acre Lot on 
Lower Main Street  

Dega and 
Pestana 2005 

2-3-4-023:024 
An Archaeological Monitoring Report for a Parcel of Land 
Located at 1234 Lower Main Street, Wailuku  

Fredricksen 2003 

2-3-4-030:004 
Preliminary Report. Phase I: Archaeological Data Recovery 
Pihana Heiau, Haleki‘i-Pihana Heiau State Monument, 
Paukukalo, Wailuku, Maui 

00592 Yent 1995 

2-3-4-030:004 
Final Report on the Restoration of Pihana Heiau, Paukukalo, 
Wailuku, Maui. 

00043 
Fields and 
Pagliaro 1996 

2-3-4-030:011 
Inventory Survey of TMK: 3-4-30:11, Subdivision "C", Located 
at Paukukalo, Wailuku, Island of Maui.  

Kennedy 1990 

2-3-4-037:082 
Inventory Survey of TMK 3-4-39:82, Lower Main Street and 
Mill Street.  

Fredricksen and 
Fredricksen 1992 

2-3-4-039:051 
Archaeological Monitoring Report for the Maui Electric 
Company Substation Project on Lower Main Street, Wailuku 
Ahupua‘a, Wailuku District, Island of Maui (TMK: 3-4-039:051) 

04127 
Fredricksen and 
Fredricksen 2003 

2-3-4-039:075 
An Archaeological Monitoring Report for a Parcel of Land at 
1191 Lower Main Street, Wailuku Ahupua‘a, Wailuku District, 
Maui Island. 

04730 Fredricksen 1999 

2-3-4-039:076 
An Archaeological Inventory Survey of a Parcel of Land in 
Wailuku Ahupua'a, Wailuku District, Island of Maui  

Fredricksen and 
Fredricksen 2002 

2-3-4-039:077 
An Inventory Survey of a Commercial Parcel on Lower Main 
Street, Wailuku, Maui, Hawai‘i.  

Fredricksen and 
Fredricksen 1990 

2-3-4-039:077 
An Archaeological Inventory Survey of the Oceanhouse Inc. 
Property. TMK: 3-4-39:77. Land of Wailuku, Wailuku District, 
Island of Maui 

04004 
Burgett and 
Spear 1996 

2-3-4-039:077 
DRAFT: Archaeological Monitoring for the Nicholes Building, 
Lower Main Street, Wailuku, Island of Maui. 

04004 Carson 1999 

2-3-4-039:082 
Archaeological Inventory Survey for Proposed Maui Texaco 
Service Station Located at Lower Main and Mill Streets, 
Wailuku Ahupua‘a, Wailuku District, Island of Maui. 

04127,  
04414 

Fredricksen and 
Fredricksen 1997 

2-3-3-001:016 
2-3-3-001:033 
2-3-3-001:039 
2-3-4-032:001 
2-3-4-032:010 
2-3-4-032:018 

Summary Document Regarding Archaeological Activities 
Surrounding Pi‘ihana District #2.  

Kennedy 1990 

Table 2. Additional Archaeological Projects Near the Project Area. 
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TMK Title 
Sites 

50-50-04- 
Reference 

2-3-4-012:045 
2-3-4-012:047 
2-3-4-012:048  
2-3-4-012:083 
2-3-4-012:086 

An Archaeological Monitoring Report for a Portion of Land in 
Wailuku.  

Fredricksen, Erik 
2006 

2-3-4-013:096 
2-3-4-013:100 

An Archaeological Inventory Survey for Main Street 
Promenade, Wailuku Ahupua‘a, Wailuku District, Maui Island. 

01636, 04834 
Fredricksen and 
Fredricksen 2000 

2-3-4-030:019 
2-3-4-030:020 
2-3-4-030:023 

DRAFT An Archaeological Inventory Survey of the proposed 
Wailuku Parkside Property, Wailuku, Maui Island   

Spear, Dunn, 
Asbury-Smith, 
and Chaffee 
1998 

2-3-4-039:081 
2-3-4-039:082 

Report on Subsurface Inventory Survey at Lower Main and 
Mill Street, Wailuku Ahupua‘a, Wailuku District, Maui Island. 

04127 
Fredricksen, 
Fredrickson, and 
Fredricksen 1995 

 

Archaeological inventory survey was carried out in 2004 by SCS for the proposed Imi 
Kala Street and Neki Place Extensions (Tome and Dega 2004). Eleven test trenches were 
excavated at various locations throughout the project area. The testing revealed that evidence 
of former lo‘i is extant in the lower valley. Four archaeological sites were documented, one of 
which, Spreckels Ditch (SIHP No. 50-50-04-1508), was previously recorded. SIHP No. 50-50-
04-5564 is the historic bridge constructed for Wailuku’s sugarcane industry; and SIHP No.50-
50-04-5566 is a small, concrete-lined irrigation ditch constructed by the sugarcane industry and 
utilized by the more recent macadamia nut industry. 

SIHP No. 50-50-04-5565 is former lo‘i used during the pre-Contact and early post-
Contact periods. According to Tome and Dega (2004:26), Layer V (246-311 cmbs) was a 
compact, very dark grayish brown (10YR 3/2, moist) very fine clayey silt with many iron 
inclusions and few flecks of charcoal. A single soil sample obtained at 311 cmbs within Layer V 
was submitted for radiocarbon dating (Beta No. 192863/SCSRC No. 378). This soil sample 
contained organic material, and yielded a calibrated date range of 1180 to 1290 AD (at 2 sigma) 
and 1231 to 1272 AD (at 1 sigma) (Tome and Dega 2004:41). No other traditional 
archaeological sites or features were identified. 

Table 3. List of Previously Recorded Archaeological Sites Near the Project Area. 

SIHP No. Period Description Source 
50-50-04-1508 Historic Spreckels Ditch Tome and Dega 2004 

50-50-04-4755 Historic 
Concrete foundation, one terrace and 
retainments, and a portion of a stacked 
wall 

Burgett and Spear 2003

50-50-04-5564 Historic 
Historic bridge used during the 
cultivation of sugarcane. 

Tome and Dega 2004 

50-50-04-5565 
Pre-Contact; 
early post-

Contact 
Former lo‘i. Tome and Dega 2004 

50-50-04-5566 Historic Concrete-lined irrigation ditch Tome and Dega 2004 

RESEARCH DESIGN 

Based on the results of archival research and previous archaeological studies in the 
area, it was expected that historic properties would not be present on the surface of the project 

Table 2. Additional Archaeological Projects Near the Project Area. 
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area.  Likewise, it was expected that historic land-use patterns (sugar cane cultivation) and 
natural environmental events (e.g., the 1916 flood) may have obscured traditional agricultural 
features and historic occupation within the project area.  Nonetheless, it was considered 
possible that remnants of traditional lo‘i (irrigation ditches, pond basins, terrace faces, etc.) 
could be present within the project area.  Because of the likelihood that historic land use may 
have altered the material evidence of pre-Contact agriculture, the focus of the field operation 
was based on possible subtle differences in soil characteristics rather than on built features 
such as retaining walls.  Thus, it was anticipated that most of the data collected in the field 
would consist of detailed stratigraphic profile drawings and photographs. 

RESEARCH QUESTIONS 

Three research questions drove the sampling strategy and fieldwork: 

1. Is there evidence of pre-Contact/early post-Contact lo‘i in the project area? If so, is 
there sufficient evidence to determine the age and integrity of the historic properties? 

2. Is there evidence of temporary pre-Contact occupation associated with lo‘i or post-
Contact occupation associated with sugarcane cultivation? And 

3. Is there stratigraphic evidence of the 1916 flood episode and if so can subsurface 
features be temporally correlated with this episode? 

SAMPLING STRATEGY 

The sampling approach for the current project was to provide sufficient coverage of the 
project area to identify randomly distributed subsurface features with an areal extent of 
approximately 10 m x 5 m (an average size lo‘i).  Figure 9 shows the parquet-style configuration 
of ten 15-20 meter-long trenches distributed systematically across the project area.  Using this 
configuration, the probability of discovering a 10 m x 5 m subsurface feature is approximately 70 
percent.  Because the orientation of traditional lo‘i within the project area is not known, the 
excavation of trenches were oriented in approximately cardinal directions (perpendicular and 
parallel) relative to the stream orientation within the project area. 

METHODS 

Fieldwork was conducted between May 12 and May 21, 2014, and guided by the project 
Work Plan (Vernon and Gosser 2014).  Fieldwork involved one archaeologist monitoring trench 
excavations and two archaeologists recording stratigraphic profiles and collecting data.  
Monitoring of the trench excavations was necessary to ensure that subsurface historic 
properties or human burials were not inadvertently impacted.   

The horizontal extent of profiling was dependent on the stratigraphic complexity of each 
trench.  Sufficient data was recorded to capture the complexity of the natural stratigraphy.  Soil 
descriptions were compiled using standards established by the USDA and included information 
concerning soil color (Munsell 2000), texture, consistence, and boundary topography.  Where 
possible, stratigraphic events were correlated between trenches in order to characterize the 
overall depositional history of the project area.   

LABORATORY 

One historic glass fragment was recovered during trench excavations.  This artifact was 
transported to the PCSI Archaeology Laboratory in Honolulu for further analysis.  In the 
laboratory, it was cleaned, measured, photographed, and described. 

 



  Figure 9. Backhoe Trench Locations and Profile Locales. Inset: Lower Iao Valley Showing Project Area Location. 
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RESULTS 

A total of 10 stratigraphic trenches were excavated by backhoe across the project area 
(see Figure 9).  Table 4 presents a summary of TR1-TR10, and includes the length, depth, and 
orientation of each trench (trench width was consistently 1.2 m). 

 

Table 4. Proposed Location and Orientation of Trenches within the Project Area. 

Trench 
Length1 

(m) 
Depth (cm) 

Min/Max 
Orientation 

(deg) 
1 19.1 80/140 56/236 
2 18.0 120/152 149/329 
3 23.0 60/140 57/237 
4 16.2 140/230 154/334 
5 19.5 150/260 61/241 
6 19.7 70/248 158/338 
7 16.5 120/136 56/236 
8 18.9 100/140 144/324 
9 21.2 90/134 57/237 
10 20.5 120/160 144/324 

1:All trenches were approximately 1.2 m wide 

No pre-Contact archaeological materials or features were encountered during trench 
excavations.  Recent trash (rusted metal items, aluminum cans, whole and fragmentary bottles, 
and plastic items) were observed in Layer I deposits but not collected due to the recent age of 
these items.  One piece of possible historic glass was recovered from Layer III in TR-7.  
Evidence of sugar cane agriculture, in the form of black plastic fragments, was observed in 
Layer I in all of the trenches, and black plastic fragments in Layer II in TR3 as well as sugar 
cane slag in TR9. 

Stratigraphic sequences were examined within each of the 10 trenches and 
representative, as well as anomalous stratigraphic sequences in each trench were documented 
through profile drawings, photographs, and soil descriptions.  Nineteen (19) stratigraphic profiles 
were drawn, and designated as Profile Locales 1 through 15 (PL1-15) and PL17-20.  The 
designation of Profile Locale 16 (PL16) was not used.  The term PL1-20 used in this report 
therefore refers to all the profile locales except PL16. The locations of PL1-20 are presented in 
Figure 9. A total of ten stratigraphic layers, designated Layers I-X, were identified in PL1-20 in 
TR1-TR10. In addition, two lenses, designated as Lens A and Lens B, were recorded.  A 
summary of PL1-20 is presented in Appendix C. 

Figure 10 presents a composite stratigraphic profile drawing representing all 
stratigraphic layers observed in TR1-TR10.  Table 5 provides a general description, 
interpretation, and horizontal distribution (i.e., trench and profile location) for each of the ten 
recorded stratigraphic layers.  Because of the many variations observed in color and texture in a 
majority of the strata, both across the project area and within the trenches, the general 
descriptions provided in Table 5 provides the predominant color (or colors), and the range of 
textural classes identified for each stratigraphic layer.  Detailed soil/sediment descriptions for 15 
of the 19 profile locales (PL1, PL3, PLs 5-7, PLs9-11, PLs13-15, and PL17-20) are presented 
below by the TR in which they were documented.    

Because of the extent of soil color and texture variations within the project area 
stratigraphy, it was decided to simply designate the observed layers by stratigraphic position for  
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Figure 10. Composite Stratigraphic Sequence. 
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Table 1.  Summary of Stratigraphic Layers Identified in the Project Area.  

Layer Interpretation General Description Distribution Comments  

I Disturbed 
modern A 
Horizon 

Very dark gray (10YR 3/1, moist) silt loams and very dark 
grayish brown (10YR 3/2, moist) silty clays and silty clay 
loams; also present are sandy clay loams; contains recent 
trash (aluminum cans, bottles, plastic fragments, metal, 
and PVC pipe fragments). 

TR1-10 (PL1-20)  

II Upper 
portions of 
sugar cane 
agricultural 

zone 

Very dark gray (10YR 3/1, moist) silty clays; also present 
are silty clay loams, clayey silts, clays, and silt loams with 
color variations present; contains black plastic fragments. 

TR1-10 (PL1-20) Lens B dark reddish brown 
silty clay is found within 
Layer II in TR9 (PL11) 

III Middle 
portions of 
sugar cane 
agricultural 

zone  

Dark brown (10YR 3/3, moist), very dark brown (10YR 2/2, 
moist), and dark reddish brown (5YR 3/3, 3/2, and 2.5YR 
3/4, moist) silty clays, silty clay loams, silt loams, clays, 
clayey silts, and sandy silts; clear bottle glass fragment 
found in situ at 82-84 cmbs in TR7 (PL7) 

TR1-10 (PL1-20) Strong brown staining of ped 
surfaces observed in TR8, 

PL8-9 

IV Lower portion 
of sugar cane 

agricultural 
zone  

Dark brown (7.5YR 3/4, moist) and very dark grayish brown 
(10YR 3/2, moist) silty clays, clays, sandy silts, silts, and 
clayey silts; non-cultural. 

TR1-10 (PL1-20)  

V In situ 
terrigenous 
sediments 

Dark brown (10YR 3/3 and 7.5YR 3/2, moist) and dark 
reddish brown (5YR 3/3, moist) silty clays, sandy silts, silts, 
sandy silt loams, and clayey silts, and extremely cobbly, 
pebbly, sandy silt loams; non-cultural.  

TR1 (PL1-3),  
TR2 (PL20),  
TR3 (PL13),  
TR4 (PL14-15), TR5 

(PL17),  
TR6 (PL4),  
TR7 (PL6),  
TR8 (PL8-9), TR10 

(PL18-19) 

Lens A black silt loam found 
within Layer V in TR7 (PL6); 

Layer V in TR4 (PL15) 
correlates to cobble/pebble 

layer in banks of ‘Iāo Stream 

VI In situ 
terrigenous 
sediments 

Dark reddish brown (5YR 3/4, moist) and dark yellowish 
brown (10YR 3/4; 10YR 4/6, moist) silts, silty clays, and 
sandy silts; contains sparse charcoal flecking in TR1 (PL1); 
non-cultural. 

TR6 (PL5),  
TR7 (PL6),  
TR8 (PL8-9),  
TR4 (PL14),  
TR5 (PL17),  
TR10 (PL18) 

Charcoal in insecure context 
and insufficient weight for 

dating 
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Table 2.  Summary of Stratigraphic Layers Identified in the Project Area.  

Layer Interpretation General Description Distribution Comments  

VII In situ 
terrigenous 
sediments 

 Dark brown (7.5YR 3/2; 7.5YR 3/4, moist) to very dark 
gray (10YR 3/1, moist) silts, silty clays, silty sands, and 
extremely cobbly, pebbly, silty sand; non-cultural. 

TR6 (PL5),  
TR8 (PL8-9), 
 TR4 (PL14),  
TR5 (PL17),  
TR10 (PL18) 

Layer VII in TR6 (PL5) 
correlates to cobble/pebble 

layer in banks of ‘Iāo Stream 

VIII In situ 
terrigenous 
sediments 

Dark brown (10YR 3/3, 7.5YR 3/2, moist) to very dark gray 
(10YR 3/1, moist) silts and silty clays; non-cultural. 

TR8 (PL9),  
TR4 (PL14),  
TR5 (PL17),  
TR10 (PL18) 

 

IX In situ 
terrigenous 
sediments 

Dark brown (7.5YR 3/4, moist) to dark reddish brown (5YR 
3/3, moist) silty clays and silt loams; non-cultural. 

TR8 (PL9),  
TR4 (PL14),  
TR5 (PL17) 

 

X In situ 
terrigenous 
sediments 

Dark yellowish brown (10YR 3/4, moist) silt loam and very 
dark brown (10YR 2/2, moist) silty clay with approximately 
50-60% decomposing, rounded to subrounded basalt 
boulders, cobbles, and pebbles; lower boundary not 
reached; non-cultural. 

TR8 (PL9),  
TR5 (PL17) 

Correlates to cobble/pebble 
layer in banks of ‘Iāo Stream 
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each trench.  It was decided not to designate facies changes within the stratigraphic sequences.  
Facies changes are defined as different stratigraphic layers occupying the same stratigraphic 
position in a given locale or region.  Although there is a variety of sediment color/textures in the 
same stratigraphic position in the project area, this variation does not include significantly 
different parent materials, and can be explained by the close proximity of the project area to ‘Īao 
Stream (from 10.0 to 108 m), one of the primary sources of the sediments observed in the 
backhoe trenches excavated in the project area. The results of the testing are presented by 
backhoe trench below.  Soil/sediment layer descriptions, profile drawings, and photographs of 
the profiles are presented for the profile locales documented within each backhoe trench. 

TRENCH 1 

Trench 1 (TR1) was excavated near the northwest corner of the project area (see Figure 
9; see Table 4). This was the first excavated trench, and the stratigraphic sequence recorded at 
PL1 was considered to be the initial working stratigraphic sequence, to be compared with 
stratigraphic sequences in the other trenches.  Figure 11 presents an overview photograph of 
TR1 (post-excavation). 

Three profile locales (PL1-PL3) were documented in TR1.  Profile Locales 1 and 2 (PL1 
and PL2), documented in the west-central portions of TR1, are quite similar.  Profile Locale 3 
documents the stratigraphic sequence in the eastern part of TR1, which exhibited color and 
texture variations in Layers II, III, IV, and V, not observed in the sequences documented in PL1 
and PL2. It was noted that in TR1, more silt layers were present in lower portions of the 
stratigraphic sequence than were present in upper layers of the sequence.  

No archaeological materials or features were found in TR1 excavations. The 
stratigraphic sequences observed at PL1, PL2, and PL3 are presented below. 

Profile Locale 1 

Profile Locale 1 was documented on the east face of TR1.  The base of excavation at 
this locale was approximately 131 cmbs. 

A total of six stratigraphic layers were identified at PL1, and designated as Layers I-VI.  
Table 6 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions for 
these layers.  Figure 12 presents the profile drawing at PL1 and a photograph.   

Layer II dark yellowish brown silty clay loam deposits documented in PL1 are found only 
in the western portions of TR1 (including PL2) and in eastern portions of TR7 (PL6). It was not 
present in PL3 in TR1.  Layers V and VI are silt layers, with Layer V exhibiting a dark grayish 
brown zone overlying Layer VI dark yellowish brown silts. 

Sparse charcoal flecking was found in Layer VI in PL1, but it could not be ascertained 
whether or not the charcoal was cultural. A sample of the charcoal flecking was taken but the 
sample did not yield a sufficient quantity of charcoal for ID or dating.  No definitive 
archaeological materials or features were encountered in Layers I-VI at PL1.  

Profile Locale 2 

Profile Locale 2 was documented on the west face of TR1.  The base of excavation at 
this locale was 140 cmbs. 

A total of five stratigraphic layers were identified at PL2, and designated as Layers I-V.  
Table 7 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions for 
these layers.  Figure 13 presents the profile drawing at PL2 and a photograph.  In PL2, Layers 
III, IV, and V show color and textural variations not present in these layers in PL1.  While  



25 
 

 
  Trench 1, post-excavation with exposed utility line; PL1 adjacent to photo scale; view to north. 

 
Figure 11.  Overview Photograph of Trench 1. 



 

 
 

26 

 

Figure 12.  Profile and Photograph of East Face of Trench 1 at PL1. 
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Figure 13.  Profile and Photograph of West Face of Trench 1 at Profile Locale 2. 
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Layer V in PL2 is a sandy silt, it is the same color as Layer VI in PL1 and it is possible these 
layers may correlate. No archaeological materials or features were encountered in Layers I-V at 
PL2. 

 

Table 6.   Stratigraphic Layer Descriptions for Profile Locale 1 in Trench 1. 

Layer 

Maximum 
Layer 

Depths 
(cmbs) 

Layer Descriptions 

I 0/32 

18-32 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; slightly 
hard, firm, slightly sticky, plastic; contains less than 2%, by volume, rounded 
to subrounded basalt pebbles and cobbles; common, fine to medium, 
interstitial roots; abrupt, wavy lower boundary; contains recent rubbish items 
(rubber/plastic strips). 

II 18/82 

46-58 cm thick; dark yellowish brown (10YR 3/4, moist) silty clay loam; 
slightly hard, firm, very slightly sticky, slightly plastic; contains approximately 
5%, by volume, rounded to subrounded basalt pebbles, cobbles, and small 
boulders; few, fine interstitial roots; abrupt, smooth lower boundary; contains 
limited (sparse) charcoal flecking. 

III 70/95 

12-22 cm thick; Dark brown (7.5YR 3/3, moist) silty clay loam; slightly hard, 
firm, slightly sticky, very slightly plastic; contains less than 3%, by volume, 
rounded to subrounded basalt cobbles and boulders; few, fine, interstitial 
roots; clear, wavy lower boundary. 

IV 89/110 

14-19 cm thick; dark yellowish brown (10YR 3/4, moist) silt; soft, very friable, 
nonsticky, nonplastic; contains less than 2%, by volume, rounded to 
subrounded basalt pebbles; few, fine interstitial roots; abrupt, smooth lower 
boundary. 

V 108/116 
6-8 cm thick; dark grayish brown to brown (10YR 4/2.5, moist) silt; slightly 
hard, friable, nonsticky, nonplastic; no rock inclusions; no roots; abrupt, 
smooth lower boundary.  

VI 115/131+ 
10-16+ cm thick; dark yellowish brown (10YR 4/6, moist) silt; slightly hard, 
friable, nonsticky, nonplastic; no rock inclusions; no roots; lower boundary 
not reached; contains limited charcoal flecking. 

 

Table 7.  Stratigraphic Layer Descriptions for Profile Locale 2 in Trench 1. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/32 

11-32 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; 
slightly hard, firm, slightly sticky, slightly plastic; contains less than 2%, 
by volume, rounded to subrounded basalt pebbles and cobbles; 
common, fine to medium, interstitial roots; diffuse, wavy lower boundary; 
contains recent rubbish items (glass, metal, plastic).  

II 11/64 

5-44 cm thick; dark yellowish brown (10YR 3/4, moist) silty clay loam; 
slightly hard, firm, very slightly sticky, slightly plastic; contains 
approximately 5%, by volume, rounded to subrounded basalt pebbles, 
cobbles, and small boulders; few, fine interstitial roots; abrupt, smooth 
lower boundary; contains limited (sparse) charcoal flecking. 
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Table 7.  Stratigraphic Layer Descriptions for Profile Locale 2 in Trench 1. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

III 34/70 

7-10 cm thick; dark brown (7.5YR 3/4, moist) sandy silt; slightly hard, 
friable, very slightly sticky, nonplastic; contains less than 3%, by volume, 
rounded to subrounded basalt cobbles and boulders; no roots; diffuse, 
smooth lower boundary.

IV 42/118 

48-68 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; 
slightly hard, firm, slightly sticky, slightly plastic; contains less than 2%, 
by volume, rounded to subrounded basalt pebbles; few, fine interstitial 
roots; clear, smooth lower boundary.

V 112/140+ 
17-28+ cm thick; dark yellowish brown (10YR 3/6, moist) sandy silt; 
slightly hard, friable, nonsticky, nonplastic; contains fine to very find 
basalt sands; no rock inclusions; no roots; lower boundary not reached.

Profile Locale 3 

Profile Locale 3 (PL3) was documented on the west face of TR1.  The base of 
excavation at this locale was 140 cmbs. 

A total of six stratigraphic layers were identified at PL3, and designated as Layers I-VI.  
Table 8 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions for 
these layers.  Figure 14 presents the profile drawing at PL3 and a photograph.  In PL3, Layer III 
is a dark reddish brown clayey silt that is not present in PL1 and PL2 in the southern portion of 
TR1. Layers IV, V and VI at this locale are comprised of sandy silts and silts.    

Table 8.  Stratigraphic Layer Descriptions for Profile Locale 3 in Trench 1. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/31 

24-31 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; 
slightly hard, firm, slightly sticky, slightly plastic; contains less than 2%, 
by volume, round ed to subrounded basalt pebbles and cobbles; 
common, fine to medium, interstitial roots; diffuse, wavy lower 
boundary; contains recent rubbish items (glass, metal, plastic).  

II 24/70 
16-38 cm thick; dark brown (7.5YR 3/2, moist) to dark grayish brown 
(10YR 4/2, moist) clayey silt; slightly hard, firm, very slightly sticky, 
nonplastic; few, fine interstitial roots; clear, wavy lower boundary. 

III 46/124 
54-58 cm thick; dark reddish brown (5YR 3/3, moist) clayey silt; slightly 
hard, firm, very slightly sticky, nonplastic; very few, fine, interstitial 
roots; abrupt, wavy lower boundary. 

IV 104/134 
7-28 cm thick; very dark grayish brown (10YR 3/2, moist) sandy silt; 
slightly hard, friable, very slightly sticky, nonplastic; few, fine interstitial 
roots; clear, smooth lower boundary. 

V 124/139 
7-8 cm thick; dark brown to dark yellowish brown (10YR 3/3.5, moist) 
sandy silt; slightly hard, friable, very slightly sticky, nonplastic; contains 
fine to very fine basalt sands; no roots; clear, wavy lower boundary. 

VI 132/140+ 
2-8+ cm thick; dark yellowish brown (10YR 4/6, moist) silt; slightly 
hard, friable, nonsticky, nonplastic; no rock inclusions; no roots; lower 
boundary not reached. 
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Figure 14. Profile and Photograph of West Face of Trench 1 at Profile Locale 3. 
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TRENCH 2 

Trench 2 (TR2) was excavated in the northwest quadrant of the project area, 
approximately 10.0 m south of TR1 in a low-lying area that was constantly saturated as a result 
of three days of rain at the beginning of the project (see Figure 9; see Table 4). This area was 
approximately 0.5 m lower than the surrounding areas. The base of excavation at this locale 
was 152 cmbs. Figure 15 presents an overview photograph of TR2, post-excavation.  One 
profile locale, PL20, was documented in TR2. The stratigraphic sequence for this locale is 
presented below. 

Profile Locale 20 

Profile Locale 20 (PL20) was documented on the south face of TR2.  The base of 
excavation at this locale was 152 cmbs. 

A total of five stratigraphic layers were identified (Layers I-V) in PL20.  The stratigraphic 
sequence in TR2 was consistent within TR2. Table 9 presents the maximum layer depths 
(top/bottom) and stratigraphic layer descriptions for these layers.  Figure 16 presents the profile 
drawing at PL20 and a photograph. Layer V appears to be the cobble/pebble layer observed on 
the banks of ‘Īao Stream. No archaeological materials or features were found in Layers I-V at 
PL20.   

Table 9.  Stratigraphic Layer Descriptions for Profile Locale 20 in Trench 2. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/40 

10-40 cm thick; Very dark gray to very dark grayish brown (10YR 3/1.5, 
moist) sandy clay loam; slightly hard, firm, slightly sticky, plastic; very 
few, fine, interstitial roots; diffuse, wavy lower boundary; contains recent 
rubbish items (glass, metal, plastic).  

II 10/60 

13-28 cm thick; dark brown (10YR 3/3, moist) silt loam; slightly hard, 
firm, very slightly sticky, slightly plastic; contains decomposing basalt 
sands and fine gravel; very few, fine, interstitial roots; diffuse, wavy lower 
boundary. 

III 26/96 
28-52 cm thick; dark yellowish brown (10YR 3/6, moist) silty clay; slightly 
hard, firm, slightly sticky, slightly plastic; very few, fine, interstitial roots; 
gradual, wavy lower boundary. 

IV 80/120 

20-30 cm thick; black (10YR 2/1, moist) clay; contains less than 3%, by 
volume, decomposing, rounded to subrounded basalt cobbles; hard, 
firm, sticky, plastic; few, fine, interstitial roots; clear, wavy, lower 
boundary.

V 108/152+ 

26-44+ cm thick; dark yellowish brown (10YR 4/6, moist) extremely 
cobbly, pebbly, sandy silt loam; slightly hard, friable, slightly sticky, 
nonplastic; contains approximately 50%, by volume, decomposing basalt 
cobbles; no roots; lower boundary not reached. 
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 Trench 2, post-excavation; view to northwest. 
 

 

 

 

 

 

 

 

 

 

Figure 15. Overview Photograph of Trench 2. 
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Figure 16.  Profile and Photograph of South Face of Trench 2 at Profile Locale 20. 
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TRENCH 3 

Trench 3 was excavated in the west-central portion of the project area (see Figure 9; see 
Table 4).  A total of five stratigraphic layers were identified (Layers I-V) in TR3.  Figure 17 
presents an overview photograph of TR3, post-excavation. No archaeological materials or 
features were found in TR3 excavations. 

Two profile locales (PL12 and PL13) were documented in TR3.  The stratigraphic 
sequences in these two profile locales are presented below. 

Profile Locale 12 

Profile Locale 12 (PL12) was documented on the west face of TR3.  The base of 
excavation at this locale was 140 cmbs. 

A total of four stratigraphic layers were identified at PL12, and designated as Layers I-IV.  
Table 10 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 18 presents the profile drawing at PL12 and a photograph.  No 
archaeological materials or features were encountered in Layers I-IV at PL12.  

Table 10. Stratigraphic Layer Descriptions for Profile Locale 12 in Trench 3. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/18 
14-18 cm thick; very dark gray (10YR 3/1, moist) silt loam; slightly hard, 
firm, slightly sticky, plastic; abundant, fine, interstitial roots; abrupt, wavy 
lower boundary; contains recent rubbish items (glass, metal, plastic).  

II 14/102 
84-88 cm thick; dark brown (7.5YR 3/2, moist) silty clay; slightly hard, 
firm, slightly sticky, slightly plastic;  few, fine interstitial roots; abrupt, 
wavy lower boundary. 

III 97/134 
30-34 cm thick; very dark brown (10YR 2/2, moist) silty clay; slightly 
hard, firm, slightly sticky, very slightly plastic; no roots; abrupt, wavy 
lower boundary. 

IV 130/140+ 
8-10+ cm thick; dark brown to dark yellowish brown (10YR 3/3.5, moist) 
silty clay; slightly hard, firm, slightly sticky, slightly  plastic; no roots; 
lower boundary not reached. 

Profile Locale 13 

Profile Locale 13 (PL13) was documented on the west face of TR3.  The base of 
excavation at this locale was 140 cmbs. 

A total of five stratigraphic layers were identified at PL13, and designated as Layers I-V.  
Table 11 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 19 presents the profile drawing at PL13 and a photograph. Layer V at 
PL13 is a silt deposit. A piece of black plastic, the type of material frequently observed in sugar 
cane fields, was found at the base of Layer II in this locale. Samples of Layer IV had strong 
brown (10YR 5/8, moist) staining on ped surfaces. No archaeological materials or features were 
encountered in Layers I-V at PL13.  
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Trench 3, post-excavation with large boulders visible within Layer II; view to northeast. 
 

  

 

 

 

 

 

 

 

 

 

Figure 17. Overview Photograph of Trench 3. 
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Figure 18.  Profile and Photograph of West Face of Trench 3 at Profile Locale 12. 
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Figure 19.  Profile and Photograph of West Face of Trench 3 at Profile Locale 13. 
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Table 11.  Stratigraphic Layer Descriptions for Profile Locale 13 in Trench 3. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/18 

16-18 cm thick; very dark gray (10YR 3/1, moist) silt loam; slightly hard, 
firm, slightly sticky, slightly plastic; abundant, fine, interstitial roots; 
abrupt, smooth lower boundary; contains recent rubbish items (glass, 
metal, plastic).  

II 16/82 
30-64 cm thick; very dark gray (10YR 3/1 , moist) silty clay loam; slightly 
hard, firm, very slightly sticky, slightly plastic;  few, fine interstitial roots; 
abrupt, wavy lower boundary; contains black plastic fragments. 

III 66/127 
44-58 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; 
slightly hard, firm, slightly sticky, very slightly plastic; no roots; abrupt, 
smooth lower boundary. 

IV 122/130 
4-6 cm thick; dark brown (10YR 3/3, moist) silty clay; hard, firm, slightly 
sticky, slightly plastic; contains strong brown (10YR 5/8, moist) staining 
on ped surfaces; no roots; abrupt, smooth boundary  

V 127/140+ 
10-14+ cm thick; dark brown (10YR 3/3, moist) silt; firm, friable, 
nonsticky, nonplastic; no roots; lower boundary not reached.  

TRENCH 4 

Trench 4 (TR4) was excavated in the southwest quadrant of the project area (see Figure 
9; see Table 4). Trench 4 was one of four trenches excavated deeper in an attempt to reach the 
cobble/pebbble layer observed along the banks of ‘Īao Stream; it excavated to depths ranging 
from 190 to 230 cmbs.  Figure 20 presents an overview photograph of TR4, post-excavation. A 
total of nine stratigraphic layers were identified (Layers I-IX) in TR4.  No archaeological 
materials or features were found in TR4 excavations. 

Two profile locales (PL14 and PL15) were documented on the east face of TR4.  The 
stratigraphic sequences observed at PL14 and PL15 are presented below. 

Profile Locale 14 

Profile Locale 14 was documented on the west face of TR4.  The base of excavation at 
this locale was approximately 230 cmbs. 

A total of nine stratigraphic layers were identified at PL14, and designated as Layers I-
IX.  Table 12 presents the maximum layer depths (top/bottom) and stratigraphic layer 
descriptions for these layers.  Figure 21 presents the profile drawing at PL14 and a photograph.  
Layers IV, V, and VII consist of clayey silts and silts. Layer IX at PL14 has been identified as the 
cobble/pebbble layer observed along the banks of ‘Īao Stream.  No archaeological materials or 
features were encountered in Layers I-IX at PL14.  

Profile Locale 15 

Profile Locale 15 was documented on the east face of TR4.  The base of excavation at 
this locale was approximately 190 cmbs. 

A total of five stratigraphic layers were identified at PL15, and designated as Layers I-V.  
Table 13 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 22 presents the profile drawing at PL15 and a photograph.   
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 Trench 4 with stepped excavation; post-excavation; view to southeast. 

 

 

 

 

 

 

 

 

 

 

Figure 20. Overview Photograph of Trench 4. 
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Table 12.  Stratigraphic Layer Descriptions for Profile Locale 14 in Trench 4. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/14 
12-14 cm thick; very dark gray (10YR 3/1, moist) silt loam; slightly hard, firm, 
slightly sticky, slightly plastic; abundant, fine, interstitial roots; abrupt, wavy 
lower boundary; contains recent rubbish items (glass, metal, plastic). 

II 12/58 
46-48 cm thick; very dark gray (10YR 3/1, moist) silty clay; slightly hard, firm, 
very slightly sticky, slightly plastic; few, fine interstitial roots; abrupt, wavy 
lower boundary.

III 58/76 
16-18 cm thick; dark brown (10YR 3/3, moist) silty clay; slightly hard, firm, 
slightly sticky, very slightly plastic; no roots; abrupt, smooth lower boundary.

IV 76/132 
54-56 cm thick; very dark gray to black (10YR 2.5/1, moist) clayey silt; 
slightly hard, firm, very slightly sticky, nonplastic; no roots; abrupt, wavy 
lower boundary.

V 128/158 
16-28 cm thick; dark brown (10YR 3/3, moist) silt; slightly hard, friable, 
nonsticky, nonplastic; no roots; abrupt, wavy lower boundary.  

VI 146/165 
7-10 cm thick; dark reddish brown (5YR 3/4, moist) silty clay; slightly hard, 
firm, slightly sticky, slightly plastic; no roots; abrupt, wavy lower boundary. 

VII 155/188 
12-27 cm thick; dark gray (10YR 3/1, moist) silt; slightly hard, friable, 
nonsticky, nonplastic; no roots; abrupt, smooth lower boundary. 

VIII 166/200 
10-33 cm thick; dark brown (7.5YR 3/2, moist) silty clay; slightly hard, firm, 
slightly sticky, slightly plastic; no roots; abrupt, smooth boundary. 

IX 200/230+ 

30+ cm thick; dark brown (7.5YR 3/4, moist) extremely cobbly, pebbly silt 
loam; contains 50-60%, by volume, decomposing, rounded to subrounded 
basalt cobbles and pebbles; slightly hard, firm, very slightly sticky, 
nonplastic; no roots; lower boundary not reached.  

 

Table 13.  Stratigraphic Layer Descriptions for Profile Locale 15 in Trench 4. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/12 
11-12 cm thick; very dark gray (10YR 3/1, moist) silt loam; slightly hard, firm, 
slightly sticky, slightly plastic; abundant, fine, interstitial roots; abrupt, smooth 
lower boundary; contains recent rubbish items (glass, metal, plastic). 

II 11/130 
112-119 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; 
slightly hard, firm, slightly sticky, slightly plastic; few, fine interstitial roots; 
abrupt, wavy lower boundary. 

III 124/170 
39-44 cm thick; very dark brown (10YR 2/2, moist) silty clay; slightly hard, 
firm, slightly sticky, slightly plastic; no roots; abrupt, wavy lower boundary.

IV 168/174 

3-4 cm thick; dark brown to dark yellowish brown (10YR 3/3.5, moist) silty 
clay with strong brown (10YR5/8, moist) staining on ped surfaces; slightly 
hard, firm, slightly sticky, slightly plastic; no roots; abrupt, wavy lower 
boundary.

V 172/190+ 

17-20+ cm thick; dark brown (10YR 3/3, moist) extremely cobbly, pebbly, 
sandy silt; slightly hard, friable, nonsticky, nonplastic; contains coarse basalt 
sands and fine gravels and approximately 50%, by volume, decomposing 
rounded basalt cobbles and pebbles; no roots; lower boundary not reached.
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Figure 21. Profile and Photograph of West Face of Trench 4 at Profile Locale 14. 
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Figure 22.  Profile and Photograph of East Face of Trench 4 at Profile Locale 15. 
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At PL15, Layer II thickness is significantly greater in the north end of the trench at PL15 
(112-119 cm) than in the south end (46-48 cm). Layer IV had strong brown (10YR5/8, moist) 
staining on ped surfaces. Layer V is a sandy silt deposit. No archaeological materials or 
features were encountered in Layers I-V at PL15. 

TRENCH 5 

 Trench 5 (TR5) was excavated in the southwest quadrant of the project area (see Figure 
9; see Table 4), just west of TR4. Trench 5, one of three of the deeper trenches, was excavated 
to approximately 260 cmbs.  Figure 23 presents an overview photograph of TR5, post 
excavation.  A total of ten stratigraphic layers were identified (Layers I-X) in TR5.  No 
archaeological materials or features were found in TR5 excavations. 

One profile locale (PL17) was documented in TR5.  The stratigraphic sequence 
observed at PL17 is presented below. 

Profile Locale 17 

Profile Locale 17 was documented on the west face of TR5.  The base of excavation at 
this locale was approximately 260 cmbs. 

A total of ten stratigraphic layers were identified at PL17, and designated as Layers I-X.  
Table 14 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 24 presents the profile drawing at PL17 and a photograph.  The 
stratigraphic sequence in TR5 appears to be void of layers associated with sugar cane 
agriculture. This is based on the presence of microstratigraphy in the thicker layers in TR5. The 
number of layers may reflect TR5’s proximity to ‘Īao Stream, which is situated less than 10 
meters from TR5. No archaeological materials or features were encountered in Layers I-X at 
PL17.  Layer X in TR5 is the cobble/pebble layer observed along the banks of ‘Īao Stream.  

TRENCH 6  

 Trench 6 was excavated in the northeast quadrant of the project area (see Figure 9; see 
Table 4), just east of TR1. Trench 6 was excavated to depths ranging from 140 to 248 cmbs.  
The western portion of TR6 was excavated deeper than the eastern portion in order to reach the 
cobble/pebble layer observed along the banks of ‘Īao Stream. An intact PVC utility line was 
encountered while excavating TR6.  Figure 25 presents overview photographs of TR6. 

A total of seven stratigraphic layers were identified in TR6 (Layers I-VII).  No 
archaeological materials or features were found in TR6 excavations. 

Two profile locales (PL4 and PL5) were documented in TR6.  The stratigraphic 
sequence observed at PL4 and PL5 are presented below. 

Profile Locale 4 

Profile Locale 4 (PL4) was documented on the east face of TR6.  The base of 
excavation at this locale was approximately 140 cmbs. 

A total of five stratigraphic layers were identified at PL4, and designated as Layers I-V.  
Table 15 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 26 presents the profile drawing at PL4 and a photograph.  Layers IV 
and V are sandy silt and silt deposits, respectively.  No archaeological materials or features 
were encountered in Layers I-V at PL4.  
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Table 14.  Stratigraphic Layer Descriptions for Profile Locale 17 in Trench 5. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/35 
14-35 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; slightly hard, firm, 
slightly sticky, plastic; contains sparse decomposing, rounded boulders; common, fine, 
interstitial roots; clear, wavy boundary; contains recent rubbish (glass, metal, plastic).

II 14/56 
14-38 cm thick; very dark gray (10YR 3/1, moist) silty clay; slightly hard, firm, slightly 
sticky, slightly plastic; few, fine interstitial roots; abrupt, wavy lower boundary. 

III 50/72 
3-16 cm thick; dusky red (2.5YR 3/2, moist) to dark reddish brown (2.5YR 3/4, moist) 
silty clay; slightly hard, firm, slightly sticky, slightly plastic; no roots; abrupt, wavy lower 
boundary.  

IV 53/140 
56-68 cm thick; very dark gray (5YR 3/1, moist) clayey silt; soft, friable, very slightly 
sticky, slightly plastic; no roots; abrupt, wavy lower boundary. 

V 120/148 8-18 cm thick; very dark gray (7.5YR 3/1, moist) silt; soft, very friable, nonsticky, 
nonplastic; no roots; abrupt, smooth boundary.

VI 138/156 
8-12 cm thick; brown (7.5YR 4/3, moist) silt; soft, very friable, nonsticky, nonplastic; no 
roots; abrupt, smooth lower boundary 

VII 150/174 18-20 cm thick; black (10YR 2/1, moist) silt; soft, very friable, nonsticky, nonplastic; no 
roots; abrupt, smooth boundary

VIII 168/178 6-10 cm thick; very dark gray (10YR 3/1, moist) silty clay; soft, very friable, very slightly 
sticky, nonplastic; no roots; abrupt, smooth boundary

IX 178/185 2-6 cm thick; dark reddish brown (5YR 3/3, moist) silty clay; slightly hard, firm, slightly 
sticky, slightly plastic; no roots; abrupt, smooth lower boundary. 

X 180/260+ 
76-80+ cm thick; dark yellowish brown (10YR 3/4, moist) extremely cobbly, pebbly silt 
loam; contains decomposing, rounded to subrounded basalt cobbles and pebbles; 
slightly hard, firm, very slightly sticky, nonplastic; no roots; lower boundary not reached. 

 

Table 15.  Stratigraphic Layer Descriptions for Profile Locale 4 in Trench 6. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/11 

8-11 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; slightly hard, firm, 
slightly sticky, slightly plastic; contains less than 2%, by volume, rounded to subrounded 
basalt pebbles and cobbles; common, fine to medium, interstitial roots; abrupt, smooth 
lower boundary; contains recent rubbish items (glass, metal, plastic).  

II 8/71 
57-60 cm thick; dark reddish brown (5YR 3/3, moist) silty clay; slightly hard, firm, slightly 
sticky, slightly plastic; few, fine interstitial roots; abrupt, smooth lower boundary.

III 66/98 
23-30 cm thick; dark brown (10YR 3/3, moist) silt loam with rounded to subrounded 
basalt gravels and medium to fine sands; slightly hard, friable, very slightly sticky, 
nonplastic; very few, fine, interstitial roots; abrupt, smooth lower boundary.

IV 91/130 
27-37 cm thick; dark yellowish brown (10YR 4/4, moist) sandy silt; slightly hard, friable, 
nonsticky, nonplastic; contains less than 2%, by volume, rounded to subrounded basalt 
pebbles; few, fine interstitial roots; abrupt, smooth lower boundary. 

V 124/140+ 
10-16+ cm thick; dark brown to dark yellowish brown (10YR 3/3.5, moist) sandy silt; 
slightly hard, friable, nonsticky, nonplastic; no rock inclusions; no roots; lower boundary 
not reached. 

 

 



45 
 

 
 Trench 5 stepped excavation; post-excavation; view to northeast.  

 

 

 

 

 

 

 

 

 

 

Figure 23. Overview of Trench 5. 
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Figure 24.  Profile and Photograph of West Face of Trench 5 at Profile Locale 17. 
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Trench 6, post excavation with active utility line; view to southeast. 

 
Trench 6, post excavation; view to northeast. 

 

Figure 25. Overview Photographs of Trench 6. 
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Figure 26.  Profile and Photograph of East Face of Trench 6 at Profile Locale 4. 
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Profile Locale 5 

Profile Locale 5 was documented on the east face of TR6.  The base of excavation at 
this locale was approximately 248 cmbs. 

A total of seven stratigraphic layers were identified at PL5, and designated as Layers I-
VII.  Table 16 presents the maximum layer depths (top/bottom) and stratigraphic layer 
descriptions for these layers.  Figure 27 presents the profile drawing at PL5 and a photograph.  
Layer IV contained strong brown (10YR 5/8, moist) staining on ped surfaces. Layers V and VI 
are silt and sandy silt deposits, respectively.  No archaeological materials or features were 
encountered in Layers I-VII at PL5.  

 

Table 16.  Stratigraphic Layer Descriptions for Profile Locale 5 in Trench 6. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/30 

23-30 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay 
loam; slightly hard, firm, slightly sticky, slightly plastic; common, fine to 
medium, interstitial roots; clear, wavy lower boundary; contains recent 
rubbish items (glass, metal, plastic). 

II 23/100 
70-74 cm thick; very dark gray (10YR 3/1, moist) clay; hard, firm, sticky, 
plastic; few, fine interstitial roots; abrupt, smooth lower boundary.

III 92/111 
12-20 cm thick; dark reddish brown (2.5YR 3/4, moist) clay; hard, firm, 
sticky, plastic; very few, fine, interstitial roots; clear, smooth lower 
boundary.

IV 109/129 

16-20 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay 
with strong brown (10YR 5/8, moist) staining on ped surfaces; hard, 
firm, slightly sticky, slightly plastic; no roots; abrupt, smooth lower 
boundary.

V 129/200 
68-72 cm thick; dark reddish brown (5YR 3/3, moist) silt; slightly hard, 
friable, very slightly sticky, nonplastic; no rock inclusions; no roots; 
abrupt, wavy lower boundary.

VI 196/210 
8-13 cm thick; dark yellowish brown (10YR 3/3, moist) sandy silt; 
slightly hard, friable, nonsticky, nonplastic; no rock inclusions; no roots; 
abrupt, broken, lower boundary.

VII 208/248+ 

38-40+ cm thick; dark brown (7.5YR 3/2, moist) extremely cobbly, 
pebbly silty sand with approximately 50-60%, by volume, decomposing, 
rounded to subrounded basalt cobbles and pebbles; slightly hard, 
friable, nonsticky, nonplastic; no roots; lower boundary not reached. 
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Figure 27. Profile and Photograph of East Face of Trench 6 at Profile Locale 5. 



51 
 

TRENCH 7  

 Trench 7 was excavated in the northeast quadrant of the project area (see Figure 9; see 
Table 4), just south of TR6. Trench 7 was excavated to depths ranging from 120 to 136 cmbs. 
Figure 28 presents an overview photograph of TR7, post-excavation. A total of six stratigraphic 
layers were identified in TR7 (Layers I-VI).  One piece of historic glass was found and collected 
in TR6 (see PL7 below). 

Two profile locales (PL6 and PL7) was documented in TR7.  The stratigraphic sequence 
observed at PL6 and PL7 are presented below. 

Profile Locale 6 

Profile Locale 6 was documented on the south face of TR7.  The base of excavation at 
this locale was approximately 120 cmbs. 

A total of six stratigraphic layers, designated as Layers I-VI, and one lens, Lens A, were 
identified at PL6.  Table 17 presents the maximum layer depths (top/bottom) and stratigraphic 
layer descriptions for these layers.  Figure 29 presents the profile drawing at PL6 and a 
photograph.   

Lens A is a 4.0 cm thick, black silt loam lens present near the upper boundary of Layer V 
dark reddish brown silty clay sediments. No charcoal or other materials were observed within 
Lens A.  Layer VI contained strong brown (10YR 5/8, moist) staining on ped surfaces. No 
archaeological materials or features were encountered in Layers I-VI at PL6.  

 

Table 17.  Stratigraphic Layer Descriptions for Profile Locale 6 in Trench 7. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/34 

29-34 cm thick; very dark brown (10YR 2/2, moist) silty clay loam; hard, 
firm, slightly sticky, slightly plastic; common, fine to medium, interstitial 
roots; gradual, wavy lower boundary; contains recent rubbish items 
(glass, metal, plastic).

II 29/48 
7-20 cm thick; dark yellowish brown (10YR 3/4, moist) silty clay; slightly 
hard, firm, very slightly sticky, slightly plastic; few, fine interstitial roots; 
clear, wavy lower boundary.

III 40/66 
12-26 cm thick; dark reddish brown (5YR 3/3, moist) silty clay; slightly 
hard, firm, slightly sticky, slightly plastic; very few, fine, interstitial roots; 
abrupt, wavy lower boundary.

IV 60/80 
7-16 cm thick; dark brown (7.5YR 3/4, moist) silty clay; slightly hard, firm, 
slightly sticky, slightly plastic; no roots; abrupt, wavy lower boundary.

V 67/102 
20-33 cm thick; dark reddish brown (5YR 3/3, moist) silty clay; slightly 
hard, firm, slightly sticky, slightly plastic; no rock inclusions; no roots; 
abrupt, smooth lower boundary.

Lens A 76/83 
4 cm thick; black (7.5YR 2.5/1, moist) silt loam; slightly hard, friable, 
slightly sticky, nonplastic; no rock inclusions; no roots; abrupt, smooth 
lower boundary; lens is approximately 47.0 cm in length; non-cultural. 

VI 98/120+ 

16-21+ cm thick; very dark grayish brown (10YR 3/2, moist) silty clay 
with strong brown (10YR 5/8, moist) staining on ped surfaces; slightly 
hard, firm, slightly sticky, slightly plastic; no rock inclusions; no roots; 
lower boundary not reached. 
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 Trench 7, post- excavation; view to southwest. 

 

 

 

 

 

 

 

 

 

Figure 28. Overview Photograph of Trench 7. 
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Figure 29. Profile and Photograph of South Face of Trench 7 at Profile Locale 6. 
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Profile Locale 7 

Profile Locale 7 (PL7) was documented on the south face of TR7.  The base of 
excavation at this locale was approximately 136 cmbs. 

A total of four stratigraphic layers were identified at PL7, and designated as Layers I-IV.  
Table 18 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 30 presents the profile drawing at PL7 and a photograph.   

One clear glass fragment was found protruding from the south face in Layer III deposits, 
at 82-84 cmbs (see Figure 30).  No other archaeological materials or features were encountered 
in Layers I-IV at PL7.  

 

Table 18.  Stratigraphic Layer Descriptions for Profile Locale 7 in Trench 7. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/31 

21-31 cm thick; very dark brown (10YR 2/2, moist) silty clay loam; hard, 
firm, slightly sticky, plastic; common, fine to medium, interstitial roots; 
diffuse, wavy lower boundary; contains recent rubbish items (glass, 
metal, plastic).

II 21/68 
39-46 cm thick; very dark brown (10YR 2/2, moist) silty clay; slightly 
hard, firm, very slightly sticky, slightly plastic; no roots; abrupt, wavy 
lower boundary.

III 60/104 

20-36 cm thick; dark brown (7.5YR 3/4, moist) silty clay; slightly hard, 
firm, slightly sticky, very slightly plastic; very few, fine, interstitial roots; 
clear, smooth lower boundary; one clear glass fragment was collected at 
82-84 cmbs from profile face.

IV 80/136+ 
36-52+ cm thick; very dark grayish brown (10YR 3/2, moist) silty clay; 
slightly hard, firm, slightly sticky, slightly plastic; no roots; abrupt, lower 
boundary not reached.

TRENCH 8 

 Trench 8 (TR8) was excavated in the central-east portion of the project area (see Figure 
9; see Table 4). Trench 8 was excavated to depths ranging from 134 to 140 cmbs.  Figure 31 
presents an overview photograph of TR8, post-excavation.  A total of ten stratigraphic layers 
were identified in TR8 (Layers I-X).  No archaeological materials or features were found in TR6 
excavations. 

Two profile locales (PL8 and PL9) were documented in TR8.  The stratigraphic 
sequence observed at PL8 and PL9 are presented below. 

Profile Locale 8 

Profile Locale 8 (PL8) was documented on the north face of TR8.  The base of 
excavation at this locale was approximately 140 cmbs. 

A total of seven stratigraphic layers were identified at PL8, and designated as Layers I-
VII.  Table 19 presents the maximum layer depths (top/bottom) and stratigraphic layer 
descriptions for these layers.  Figure 32 presents the profile drawing at PL8 and a photograph.  
Layer III contained strong brown (10YR 5/8, moist) stains on ped surfaces. Layers II-VII are all 
silty clay deposits; no silt layers were identified at PL8. No archaeological materials or features 
were encountered in Layers I-VII at PL8.  
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Figure 30. Profile and Photograph of South Face of Trench 7 at Profile Locale 7. 
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Trench 8, post-excavation; view to northwest. 

 

 

 

 

 

 

 

 

 

 

Figure 32. Overview Photograph of Trench 8. 
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Figure 32. Profile and Photograph of North Face of Trench 8 at Profile Locale 8. 
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Table 19.  Stratigraphic Layer Descriptions for Profile Locale 8 in Trench 8. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/29 

25-29 cm thick; dark brown (10YR 3/3, moist) silty clay loam; slightly 
hard, firm, slightly sticky, slightly plastic; common, fine to medium, 
interstitial roots; diffuse, wavy lower boundary; contains recent rubbish 
items (glass, metal, plastic). 

II 25/74 
43-46 cm thick; dark brown (10YR 3/3, moist) silty clay; slightly hard, 
firm, slightly sticky, slightly plastic; few, fine to very fine interstitial roots 
and few large tubular roots; diffuse, wavy lower boundary. 

III  68/85 

6-16 cm thick; very dark brown (10YR 2/2, moist) silty clay with strong 
brown (10YR 5/8, moist) stains on ped surfaces; slightly hard, firm, 
slightly sticky, slightly plastic; very few, fine, interstitial roots; gradual, 
wavy lower boundary.

IV 76/94 
8-16 cm thick; dark brown (7.5YR 3/4, moist) silty clay; slightly hared, 
firm, slightly sticky, slightly plastic; few, fine, interstitial roots; gradual, 
smooth boundary.

V 92/98 
1-6 cm thick; brown (10YR 4/3, moist) silty clay; slightly hard, firm, 
slightly sticky, slightly plastic; few, fine interstitial roots; clear, wavy lower 
boundary.

VI 93/100 
2-4 cm thick; dark reddish brown (5YR 3/4, moist) silty clay; slightly hard, 
firm, slightly sticky, slightly plastic; no rock inclusions; few, fine, 
interstitial roots; diffuse, wavy lower boundary.

VII 96/140+ 
36-44+ cm think; very dark brown (10YR 2/2, moist) silty clay; slightly 
hard, firm, nonsticky, nonplastic; no rock inclusions; few, fine, interstitial 
roots; lower boundary not reached. 

Profile Locale 9 

Profile Locale 9 was documented on the north face of TR8.  The base of excavation at 
this locale was approximately 134 cmbs. 

A total of ten stratigraphic layers were identified at PL9, and designated as Layers I-X.  
Table 20 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 33 presents the profile drawing at PL9 and a photograph. Layer III 
contained strong brown (10YR 5/8, moist) stains on ped surfaces. Layer VIII at this locale is a 
silt deposit. No archaeological materials or features were encountered in Layers I-X at PL9.  

TRENCH 9 

 Trench 9 was excavated in the south-central portion of the project area (see Figure 9; 
see Table 4), between TR4 and TR10. Trench 9 was excavated to depths ranging from 132 to 
134 cmbs.  Figure 34 presents an overview photograph of TR9, post-excavation.  A total of four 
stratigraphic layers were identified in TR9 (Layers I-IV).  No archaeological materials or features 
were found in TR6 excavations. 

Two profile locales (PL10 and PL11) were documented in TR9.  The stratigraphic 
sequences observed at PL10 and PL11 are presented below. 
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Table 20.  Stratigraphic Layer Descriptions for Profile Locale 9 in Trench 8. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/33 
22-33 cm thick; dark brown (10YR 3/3, moist) silty clay; slightly hard, firm, 
slightly sticky, plastic; common, fine to medium, interstitial roots; gradual, 
wavy lower boundary; contains recent rubbish items (glass, metal, plastic). 

II 22/58 
28-36 cm thick; very dark gray (10YR 3/1 , moist) silty clay; slightly hard, 
firm, very slightly sticky, slightly plastic; few, fine to very fine interstitial 
roots; abrupt, wavy lower boundary.

III 48/77 

19-22 cm thick; very dark grayish brown (10YR 3/2, moist) silty clay with 
strong brown (10YR 5/8, moist) staining on ped surfaces; slightly hard, firm, 
slightly sticky, slightly plastic; very few, fine, interstitial roots; abrupt, smooth 
lower boundary.

IV 70/85 
4-10 cm thick; very dark brown (10YR 2/2, moist) to dark brown (10YR 3/3, 
moist) silt; soft, friable, nonsticky, nonplastic; few, very fine, interstitial roots; 
abrupt, wavy boundary.

V 74/89 
2-6 cm thick; very dark gray (10YR 3/1, moist) silty clay; slightly hard, firm, 
sticky, plastic; few, very fine, interstitial roots; gradual, broken boundary.

VI 76/100 
Dark brown to dark yellowish brown (10YR 3/3.5, moist) silty clay; slightly 
hard, firm, slightly sticky, slightly plastic; very few, very fine interstitial roots; 
abrupt, broken lower boundary.

VII 80/113 
16-20 cm thick; dark brown (7.5YR 3/3, moist) silty clay; slightly hard, firm, 
slightly sticky, slightly plastic; no rock inclusions; very few, very fine, 
interstitial roots; abrupt, smooth lower boundary. 

VIII 100/120 
6-8 cm thick; dark brown (10YR 3/3, moist) silt; slightly hard, friable, 
nonsticky, nonplastic; no rock inclusions; no roots; clear, wavy lower 
boundary. 

IX 106/132 
12-24 cm thick; dark brown to very dark grayish brown (10YR 3/2.5, moist) 
silty clay; slightly hard, firm, very slightly sticky, very slightly plastic; no rock 
inclusions; no roots; lower boundary not reached 

X 132/134+ 
2 + cm thick; very dark brown (10YR 2/2, moist) silty clay; slightly hard, firm, 
slightly sticky, slightly plastic; no rock inclusions; no roots; lower boundary 
not reached. 

 

  



60 
 

 

Figure 33. Profile and Photograph of North Face of Trench 8 at Profile Locale 9. 
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  Trench 9, post-excavation; view to northeast. 
 

 

 

 

 

 

 

 

 

 

 

Figure 34. Overview Photograph of Trench 9. 
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Profile Locale 10 

Profile Locale 10 (PL10) was documented on the west face of TR9.  The base of 
excavation at this locale was approximately 132 cmbs. 

A total of four stratigraphic layers were identified at PL10, and designated as Layers I-IV.  
Table 21 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 35 presents the profile drawing at PL10 and a photograph.  Layer II 
dark brown silty clay loam deposits are 92-104 cm thick. Layer IV is a sandy silt deposit. 

A piece of sugar cane slag was found and collected at approximately 80 cmbs in Layer II 
deposits. No other archaeological materials or features were encountered in Layers I-IV at 
PL10. 

 

Table 21.  Stratigraphic Layer Descriptions for Profile Locale 10 in Trench 9. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/18 

12-18 cm thick; dark brown (10YR 3/3, moist) silty clay loam; firm, 
slightly sticky, slightly plastic; common, fine to medium, interstitial roots; 
gradual, smooth lower boundary; contains recent rubbish items (glass, 
metal, plastic).

II 12/120 
92-104 cm thick; dark brown (7.5YR 3/2 , moist) silty clay loam; slightly 
hard, firm, very slightly sticky, slightly plastic;  very few, very fine 
interstitial roots; diffuse, wavy lower boundary.

III 102/131 
8-56 cm thick; brown (10YR 4/3, moist) silty clay; slightly hard, firm, 
slightly sticky, very slightly plastic; no roots; abrupt, wavy lower 
boundary.

IV 124/132+ 
2-8+ cm thick; dark yellowish brown (10YR 3/4, moist) sandy silt; soft, 
very friable, nonsticky, nonplastic; no roots; lower boundary not reached.

 

Profile Locale 11 

Profile Locale 11 was documented on the east face of TR9.  The base of excavation at 
this locale was approximately 134 cmbs. 

A total of four stratigraphic layers were identified at PL11, and designated as Layers I-IV. 
In addition, a dark reddish brown lens, designated as Lens B, was present near the surface of 
Layer II.  Table 22 presents the maximum layer depths (top/bottom) and stratigraphic layer 
descriptions for these layers.  Figure 36 presents the profile drawing at PL11 and a photograph.   

Layer IV at PL11 appears to have been impacted by some type of disturbance, possibly 
excavation associated with sugar cane agriculture.  A roughly vertical section of Layer IV dark 
yellowish brown sandy silt extends up into Layer III brown silty clay deposits (see Figure 36).  
No archaeological materials or features were encountered in Layers I-IV at PL11. 
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Figure 35. Profile and Photograph of West Face of Trench 9 at Profile Locale 10. 
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Figure 36. Profile and Photograph of East Face of Trench 9 at Profile Locale 11. 
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Table 22.  Stratigraphic Layer Descriptions for Profile Locale 11 in Trench 9. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/35 
24-35 cm thick; very dark gray (10YR 3/1, moist) silt loam; hard, firm, 
slightly sticky, plastic; common, fine, interstitial roots; diffuse, wavy lower 
boundary; contains recent rubbish items (glass, metal, plastic). 

II 24/62 
26-31 cm thick; very dark brown (10YR 2/2 , moist) clayey silt; slightly 
hard, firm, very slightly sticky, slightly plastic;  common, fine interstitial 
roots; diffuse, wavy lower boundary.

Lens B 24/40 
2-12 cm thick; dark reddish brown (5YR 3/2 , moist) silty clay; slightly 
hard, firm, sticky, slightly plastic;  few, fine interstitial roots; clear, wavy 
lower boundary.

III 56/134+ 

40-75+ cm thick; dark reddish brown (5YR 2.5/2, moist) silty clay; slightly 
hard, firm, sticky, plastic; few, fine, interstitial roots; clear, irregular lower 
boundary where Layer IV is present; lower boundary not reached where 
Layer IV is absent.

IV 92/134+ 
4-40+ cm thick; Very dark grayish brown to very dark brown (10YR 
2.5/2, moist) silt; slightly hard, friable, nonsticky, nonplastic; no roots; 
lower boundary not reached

 

TRENCH 10  

 Trench 10 (TR10) was excavated in the southeast quadrant of the project area (see 
Figure 9; see Table 4), east of TR9. Trench 10 was excavated to depths ranging from 152 to 
160 cmbs.  Figure 37 presents an overview photograph of TR10, post-excavation.  A total of 
eight stratigraphic layers were identified in TR10 (Layers I-VIII).  No archaeological materials or 
features were found in TR10 excavations. 

Two profile locales (PL18 and PL19) were documented in TR10.  The stratigraphic 
sequences observed at PL18 and PL19 are presented below. 

Profile Locale 18 

Profile Locale 18 (PL18) was documented on the south face of TR10.  The base of 
excavation at this locale was approximately 160 cmbs. 

A total of eight stratigraphic layers were identified at PL18, and designated as Layers I-
VIII.  Table 23 presents the maximum layer depths (top/bottom) and stratigraphic layer 
descriptions for these layers.  Figure 38 presents the profile drawing at PL18 and a photograph.  
Layers VI, VII and VIII consist of silt and clayey silt deposits. No archaeological materials or 
features were found in Layers I-VII at PL18. 
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  Trench 10, post-excavation; view to northwest. 

 

 

 

 

 

 

 

 

 

 

Figure 37. Overview Photograph of Trench 10. 
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Figure 38. Profile and Photograph of South Face of Trench 10 at Profile Locale 18. 
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Table 23.  Stratigraphic Layer Descriptions for Profile Locale 18 in Trench 10. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/28 

20-28 cm thick; very dark gray (10YR 3/1, moist) silt loam; slightly hard, 
firm, slightly sticky, plastic; common, fine, interstitial roots; gradual, 
wavy lower boundary; contains recent rubbish items (glass, metal, 
plastic).  

II 20/40 
10-12 cm thick; very dark gray (10YR 3/1, moist) silty clay; slightly hard, 
firm, sticky, plastic; common, fine interstitial roots; diffuse, wavy, lower 
boundary. 

III 32/60 
14-26 cm thick; very dark grayish brown (10YR 3/3, moist) silty clay; 
slightly hard, firm, slightly sticky, very slightly plastic; common, fine, 
interstitial roots; clear, wavy lower boundary. 

IV 47/64 
3-4 cm thick; very dark gray (10YR 3/1, moist) silty clay; slightly hard, 
friable, slightly sticky, slightly plastic; very few, fine, interstitial roots; 
clear, wavy, lower boundary. 

V 52/106 
18-46 cm thick; dark reddish brown (5YR 3/3, moist) silty clay; slightly 
hard, slightly sticky, slightly plastic; very few, fine, interstitial roots; 
clear, wavy lower boundary. 

VI 70/124 
14-50 cm thick; dark grayish brown (10YR 4/2, moist) silt; soft, very 
friable, nonsticky, nonplastic; few, fine, interstitial roots; diffuse, wavy 
lower boundary. 

VII 118/136 
12-14 cm thick; very dark gray (10YR 3/1, moist) clayey silt; slightly 
hard, slightly sticky, slightly plastic; no roots; diffuse, wavy lower 
boundary. 

VIII 130/160+ 
28-30+ cm thick; very dark grayish brown (10YR 3/2, moist) silt; slightly 
hard, nonsticky, nonplastic; few, fine, interstitial roots; lower boundary 
not reached. 

 

Profile Locale 19 

Profile Locale 19 was documented on the south face of TR10, approximately 7 m south 
of PL18.  The base of excavation at PL19 ranged from 120 to 152 cmbs. 

A total of five stratigraphic layers were identified at PL19, and designated as Layers I-V.  
Table 24 presents the maximum layer depths (top/bottom) and stratigraphic layer descriptions 
for these layers.  Figure 39 presents the profile drawing at PL19 and a photograph.  Layer IV at 
this locale appears to have been impacted, possibly by excavations associated with sugar cane 
agriculture.  The surface of Layer IV slopes down to the east. 
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Figure 39.  Profile and Photograph of South Face of Trench 10 at Profile Locale 19. 
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Table 24.  Stratigraphic Layer Descriptions for Profile Locale 19 in Trench 10. 

Layer 
Maximum 

Layer Depths 
(cmbs) 

Layer Descriptions 

I 0/12 

11-12 cm thick; very dark gray to very dark grayish brown (10YR 3/1.5, 
moist) sandy clay loam; slightly hard, firm, slightly sticky, plastic; 
common, fine to medium, interstitial roots; gradual, smooth lower 
boundary; contains recent rubbish items (glass, metal, plastic).  

II 11/70 

52-60 cm thick; dark reddish brown (5YR 3/2 , moist) silty clay; black 
(10YR 2/1, moist) mottles present; slightly hard, firm, very slightly sticky, 
slightly plastic;  common, fine, interstitial roots; clear, wavy lower 
boundary.

III 64/130 
36-60 cm thick; black (7.5YR 2.5/1, moist) silty clay; slightly hard, firm, 
slightly sticky, slightly plastic; few, fine, interstitial roots; abrupt, wavy 
lower boundary.

IV 99/150 
20-28 cm thick; very dark gray (7.5YR 3/1, moist) clay with dark 
yellowish brown (10YR 3/4, moist) mottles; hard, firm,  sticky, plastic; 
very few, fine, interstitial roots; gradual, wavy, lower boundary. 

V 130/152+ 
2-8+ cm thick; dark brown (7.5YR 3/3, moist) silty clay; slightly hard, 
friable, slightly sticky, slightly plastic; no roots; lower boundary not 
reached.
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LABORATORY RESULTS 

This section presents the analysis of a single historic artifact, a sample of wood 
charcoal, and a piece of sugar cane slag.  

Historic Artifact 

A single historic glass artifact was recovered during subsurface testing in the ‘Īao Stream 
project area. It was recovered in situ from Layer III deposits on the south face of TR7 at PL7.  
This specimen is a clear glass fragment that is likely from a bottle or a jar.   

 The glass fragment has a flattened facet on the exterior surface, and measures 3.5 long, 
from 0.7 to 2.0 cm wide, and is 0.40 cm thick.  Figure 40 presents a photograph of the glass 
fragment.   

Floral Materials 

A bulk sample of Layer VI silt deposits in TR1 was collected to examine the charcoal 
flecking observed on the west side of TR1 at PL1.  When the sample was examined in the lab, 
three thin flakes of what appeared to be wood charcoal were observed. Using forceps, the 
charcoal flakes were so fragile that two of the flakes disintegrated when first touched. Based on 
the size and thickness of these flakes, their weight was estimated to be less than 0.01 grams. 

Sugar Cane Slag 

A single piece of sugar cane slag was recovered in situ from Layer II deposits on the 
west face of TR9 at PL10. Slag is created during the burning of sugar. During these intense 
fires, the sediments in the soils get super-heated and melt. With the right mixture of minerals in 
the soils and the sugar, cane slag forms.  Cane slag has been observed in sugar cane fields in 
Kahuku on O`ahu by the authors. 
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  Top view. 

 
  Side view 

 

Figure 40,  Photographs of Clear Glass Fragment from TR7 at Profile Locale 7. 
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SUMMARY AND INTERPRETIVE DISCUSSION  

Under contract to GSI Pacific, Inc. (GSI), Pacific Consulting Services, Inc. (PCSI) 
conducted a subsurface archaeological inventory survey (AIS) on an approximate 0.7-hectare 
(1.7-acre) project area located along the north bank of ‘Īao Stream, about 2.1 km (1.3-miles) 
inland (southwest) of Nehe Point in Wailuku Ahupua‘a.   

Background research has determined that the historic land use of the project area 
included both wetland taro (lo‘i) and sugar cane agriculture. LCAs in and near the project area 
indicate that lo‘i systems may have been present in this locale (see Table 1).   

Sugar was grown in this region as early as 1880s and based on Figure 5 may have been 
well established in the project area by the early 1900s.  After the devastation caused by the 
1916 flood, sugar was replanted.  Based on Figures 6 and 7, sugar was flourishing during the 
1950s and 1960s in this locale. A sugar mill was constructed close to the project area.   

To address research questions pertaining to the presence/absence of features 
associated with pre-Contact lo‘i systems and sugar cane agriculture, as well as a 1916 flooding 
event that caused devastation in this region, a program of subsurface archaeological testing 
was implemented (Vernon and Gosser  2014).  The research questions are addressed later in 
this section. 

Ten backhoe trenches (TR1-10) were excavated within the project area (see Figure 9). 
These averaged approximately 20 m long and 1.2 m wide, and were excavated to depths 
ranging from 60 to 260 cmbs.  Four of the trenches, TR2, TR4, TR5, and TR6, exposed a 
cobble/pebble layer observed along the banks at the base of ‘Īao Stream.  The assumption 
related to exposing this cobble/pebble layer in some of the trenches is that this layer likely 
predates the settlement of ‘Īao Valley by Hawaiians.   

In all of the trenches, the upper proveniences of the stratigraphic sequence are 
disturbed.  This is due to two factors: (1) the recent bulldozing of this area to remove 
expediently built structures on the property, and (2) sugar cane agriculture. 

Trench 5, situated closest to ‘Īao Stream, exhibits a stratigraphic sequence that does not 
appear to have been impacted by sugar cane agriculture.  The absence of evidence of sugar 
cane agriculture in TR5 is based on the presence of internal bedding (microstratigraphy) 
observed in the thicker layers within this trench.  This trench is also quite close to (within 10 
meters) ‘Īao Stream, which may have been too close to plant sugar cane.  

No definitive pre-Contact archaeological materials or features were found during 
excavations.  One piece of non-diagnostic, clear historic glass was found in situ in Layer III, 
TR7.  Very sparse charcoal flecking was found in Layer VI silt deposits in TR1 (PL1).  

STRATIGRAPHY 

A total of ten stratigraphic layers, designated as Layers I-X, and two lenses (Lens A and 
Lens B) were identified and documented through 19 profile drawings (see profile drawings for 
PL1-20) in TR1-10. 

The environment of deposition for the documented stratigraphic layers is the flood plain 
associated with ‘Īao stream. This is based on the topography of the project area and 
surrounding lands, the presence of the adjacent ‘Īao Stream, and the fine-textured sediments 
(clays, silty clays, silts, clayey silts sandy silts) that comprise the layers.   

The mode of deposition for these layers is alluvial deposition, specifically, ‘Īao Stream 
flooding events that resulted in overflowing stream waters transporting fine-textured sediments 
onto the flood plain. One flooding event had sufficient force to transport basalt cobbles and 
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pebbles. This flooding event is evident by the cobble/pebble layer visible along the banks of the 
stream.   

The color and texture variations documented in the stratigraphic sequences in TR1-10 
were immediately visible.  These variations were so extensive that the sequences varied from 
one end of a trench to the other.  In addition, layers in any given stratigraphic position varied 
from one trench to the next. For example, in the fourth stratigraphic position, Layer IV color and 
texture  variations included (but were not limited to) dark yellowish brown (10YR 3/4) silt in TR1 
(PL1), dark brown (7.5YR 3/4) silty clay in TR7 (PL6), dark reddish brown (5YR 2.5/2) silty clay 
in TR9 (PL11), very dark grayish brown (10YR 3/2) sandy silt in TR1 (PL3), very dark gray (5YR 
3/1) clayey silt in TR5 (PL17), and black (10YR 2/1) clay in TR2 (PL20). 

While there are extensive textural variations in the stratigraphic layers in all stratigraphic 
positions, it is noted that stratigraphic layers comprising the upper proveniences of the 
sequences (Layers I-III) are primarily silty clays, silty clay loams, clays, and silt loams.  In lower 
proveniences, starting with the fourth stratigraphic position (Layer IV), it was observed that the 
number of layers containing primarily silt deposits increased. These deposits, including silts, 
sandy silts, and clayey silts (as opposed to silty clays, clays, silt loams, and silty clay loams in 
Layers I-III) are present in layers that frequently do not exceed 20 cm in thickness. 

With this extensive variation in color and texture, it was decided not to attempt definitive 
correlations of individual layers within the sequences across the project area.  Figure 41 
therefore presents preliminary interpretive correlations on a general level using 17 of the 19 
documented stratigraphic sequences in TR1-10.  These interpretive correlations are shown on 
the composite stratigraphic sequence in Figure 10.  A general discussion of the layers observed 
in the stratigraphic sequences is presented below. 

Layer I 

In the first stratigraphic position, Layer I deposits represent the modern A Horizon-an 
organic rich surface layer that supports vegetation.  In the project area, Layer I consists 
predominantly of dark grayish brown, dark gray, and dark brown silty clay loams and silty clays.  
Observations indicate that Layer I is also a disturbed and mixed zone, probably due to the 
recent grading of the project area in support of cleaning a homeless camp (Kanalei Shun, 
personal communication). The depth of recent grading/bulldozing, defined as the base of Layer 
I, ranges from 11 to 40 cmbs (see Figure 41).  

Recent trash items were found in Layer I deposits, including items of rusted metal, 
plastic, glass, ceramic, aluminum cans, and broken segments of PVC pipe. None of these items 
were collected.   

The Sugar Cane Agriculture Zone 

Prior to fieldwork, it was anticipated that layers near the surface would reflect sugar cane 
agriculture.  Based on stratigraphic position, as well as on the presence of items like black 
plastic and sugar cane slag, Layers II and III, and possibly Layer IV, are believed to be 
associated with sugar cane agriculture (see Figure 41). The predominantly dark sediments of 
these layers also support this interpretation.  
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Layers II and III 

Layer II consists predominantly of dark soils/sediments- very dark gray, very dark brown, 
and dark brown silty clays, silty clay loams, clayey silts, clays, and silt loams.  Pieces of black 
plastic and sugar cane slag were found in Layer II deposits in TR3 (PL13) and TR9 (PL10), 
respectively. Black plastic was used, and is still being used today in sugar cane agriculture to 
control weeds after initial plantings.  Sugar cane slag is sometimes created during the burning of 
sugar cane.  Slag is created by the burning of sugar and super heating of the sediments in the 
soils. With the right mixture of minerals in the soils and the sugar, cane slag forms.  This has 
been seen in sugar cane fields in Kahuku on O‘ahu by the authors. 

Layer III also consists of dark soils and sediments-dark brown, very dark brown, and 
dark reddish brown silty clays, silty clay loams, silt loams, clays, clayey silts, and sandy silts. 
While no plastic or cane slag was observed in Layer III, a piece of clear glass, from a bottle or 
jar, was found in situ in the dark brown silty clay deposits of Layer III in TR7 (PL7). This glass 
fragment is, unfortunately, small and non-diagnostic.  Its presence in situ, however, does place 
Layer III in the post-Contact period (post A.D. 1778), most likely between the late 1800s and the 
mid-twentieth century, and possibly as late as 1988 (Wilcox 1996:125). 

The presence of strong brown staining of ped surfaces observed in Layer III may also be 
evidence that Layer III is associated with sugar cane agriculture.  Peds are the basic structural 
units of soil, and iron in the soil often leaves a reddish residue on the roots of plants.  These 
residues were observed in Layer III soil samples collected from PL8 and PL9 in TR8.  

The thicknesses of Layer II and III deposits across the project area also support the 
interpretation of sugar cane agriculture. The average thickness of Layer II is 54 cm (thickness 
range is 12 to 119 cm), while the average thickness of Layer III is 37 cm (thickness range is 10 
to 75 cm).  When combined the average thickness of these two layers is 91 cm, which is 
approximately 3 feet, which is within the range of plow zone thickness for sugar cane fields. 

The depth of the sugar cane plow zone, defined as the base of Layer III, ranges from 48 
to 170 cmbs.  If Layer IV is included in the sugar cane plow zone, the maximum depth of this 
plow zone would extend to 174 cmbs, representing only a slight increase in depth.    

Layer IV 

It is quite possible that Layer IV is also associated with sugar cane agriculture. Layer IV 
consists of darker sediments, including very dark brown, dark brown, dark gray, very dark 
grayish brown, dark yellowish brown, and dark reddish brown silty clays, clays, sandy silts, 
clayey silts and silts.  Considering the historic clear glass fragment found in Layer III and the 
impacts to Layer IV believed to be caused by grading/excavation by heavy machinery 
associated with Layer III, it is postulated that Layer IV is associated with early sugar cane 
production in the project area (late 1800s-early 1900s). The presence of strong brown staining 
of ped surfaces observed in Layer IV at in TR3 (PL13), TR4 (PL15), and TR6 (PL5) supports an 
interpretation of sugar cane agriculture. 

Profile Locales 11 (TR9) and 19 (TR10) suggest that grading or excavations associated 
with Layer III impacted not only the surface the Layer IV (see Figure 29; see Figure 41), but 
middle to lower proveniences of Layer IV as well (see Figure 27; see Figure 41).  These impacts 
to Layer IV are believed to be associated with grading and replanting of sugar cane sometime 
during the early twentieth century. A more precise date of these impacts to Layer IV cannot be 
determined at this time.    
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The Anticipated Lo‘i  Zone: Layers V-IX 

The search for evidence of pre-Contact lo‘i systems and associated subsurface 
habitation features focused on subsurface proveniences at the base of the sugar cane plow 
zone, or directly underlying the plow zone.  Thus, if there were pre-Contact subsurface 
agricultural and habitation features, these would likely be visible between Layers III/IV and as 
deep as Layer VI (see Figure 41).  There may even have even a remote possibility that these 
subsurface features would be present as deep as the layers that directly overlying the 
cobble/pebble layer noted in the banks of ‘Īao Stream.  

All 10 trenches reached Layer IV deposits.  Eight of the 10 trenches reached Layer V 
deposits. Only seven profile locales reached deposits below Layer V.  As can be seen in Figure 
41, many of the layers below Layer IV are relatively thin compared to Layers II-IV. It is in these 
lower proveniences that PCSI anticipated finding evidence of the 1916 flooding event as well as 
evidence of lo‘i agriculture.   

The presence of very sparse charcoal flecking (no fragments observed) in Layer VI in 
TR1 (PL1) is the only material observed that could be construed as evidence for pre-Contact lo‘i 
agriculture. However, this charcoal flecking was observed only in this locale; no other charcoal 
was seen in Layers V-IX.  Layer VI is an alluvially deposited silt, and the charcoal was within the 
layer matrix, not within a subsurface feature.  Therefore, the charcoal could have originated 
anywhere upstream from the project area and deposited in the project area.  A bulk sample was 
collected where the charcoal flecking was observed, but the weight of the charcoal (less than 
0.01 g) was insufficient for radiocarbon dating.  

Since no definitive evidence of lo‘i agriculture or associated habitation features were 
identified anywhere in the stratigraphic sequences, Layers V-IX identified above the 
cobble/pebble layer, are interpreted as non-cultural in situ alluvial deposits comprised of fine-
textured terrigenous sediments.     

The Cobble/Pebble Layer 

While three of the trenches, TR4, TR5, and TR6, were excavated deeper (190-260) in 
order to reach a cobble/pebble layer observed along the banks of ‘Īao Stream, this deposit was 
also encountered in TR2.  This is due to the fact that the area where TR2 was excavated was a 
depression and was approximately 0.50 m lower than the surrounding areas. As stated 
previously, the assumption related to exposing this cobble/pebble layer in TR4-6 is that this 
layer likely predates the settlement of ‘Īao Valley by Hawaiians.   

This layer contains approximately 50-60%, by volume, decomposing, rounded to 
subrounded basalt cobbles and pebbles.  Small boulders and gravels are also present.  The fine 
sediments present in the cobble/pebble layer vary and include silts, silty sands, and silt loams. 
The cobble/pebble layer was identified in the fifth stratigraphic position (Layer V, TR2, PL20; 
Layer V, TR4, PL15), the seventh stratigraphic position, (Layer VII, TR6, PL5), the ninth 
stratigraphic position (Layer IX, TR4, PL14), and the tenth stratigraphic position (Layer X, TR5, 
PL15). 

RESEARCH QUESTIONS. 

Three research questions that drove the sampling strategy and fieldwork are restated 
here: 

1. Is there evidence of pre-Contact/early post-Contact lo‘i in the project area? If so, is there 
sufficient evidence to determine the age and integrity of the historic properties? 
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2. Is there evidence of temporary pre-Contact occupation associated with lo‘i or post-
Contact occupation associated with sugarcane cultivation?  

3. Is there stratigraphic evidence of the 1916 flood episode and if so can subsurface 
features be temporally correlated with this episode? 

 

Questions 1 and 2:  

1. Is there evidence of pre-Contact/early post-Contact lo‘i in the project area? If so, is there 
sufficient evidence to determine the age and integrity of the historic properties?  

2. Is there evidence of temporary pre-Contact occupation associated with lo‘i or post-
Contact occupation associated with sugarcane cultivation? 

The subsurface testing yielded no definitive evidence of pre-Contact/early post-Contact 
lo‘i in the project area, nor was there evidence of temporary pre-Contact occupation associated 
with lo‘i or post-Contact occupation associated with sugar cane cultivation.  There was no sign 
of subsurface features (pits, post molds, fire features, etc.) at the base of the sugar cane plow 
zone, or associated with layers below the plow zone. There were no buried lo‘i walls present, 
and no evidence of decomposing taro corms in the any of the layers.  There was an insignificant 
amount of charcoal flecking in an insecure context (Layer VI, an alluvially-deposited silt layer) 
that cannot be construed as evidence because it could have originated anywhere upstream 
from the project area.  

It is suspected that sugar cane agriculture may have obliterated any evidence for 
subsurface (buried) features associated with lo‘i systems or temporary habitation.  It is also 
possible that the 1916 flooding event may have contributed to the destruction of such evidence. 

Question 3: Is there stratigraphic evidence of the 1916 flood episode and if so can 
subsurface features be temporally correlated with this episode? 

There was no definitive evidence that could be attributed to the 1916 flooding event that 
occurred in this region.  Based on background research, after this flooding event, sugar cane 
was replanted and the damaged infrastructure was rebuilt.  It is therefore likely that any 
evidence of the 1916 flooding event was obliterated by sugar cane agriculture.  

RECOMMENDATIONS 

Although no definitive evidence of pre-Contact use of the area was found during 
subsurface testing in the project area for Alternative F, background and archival documentation 
indicate that pre-Contact or early historic lo‘i agriculture occurred in the general region.  There is 
also a potential for pre-Contact native Hawaiian burials to be present along the base of the sand 
dunes near Pihana Heiau.  Therefore, it is recommended that archaeological monitoring be 
conducted during all ground disturbing activities to insure that any potential historic properties 
encountered are appropriately recorded and documented.  It is also recommended that an 
archaeological monitoring plan (AMP) be prepared that includes anticipated finds as well as a 
summary discussion of the types (and interpretations) of the soil stratigraphic sequences likely 
to be encountered.  
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Figure A42. LCA 3381 (Māhele Book 1848:464). 
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Figure A43. LCA 3385 (Māhele Book 1848:467–8). 
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Figure A44. LCA 3465 (Māhele Book 1848:484). 
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Figure A45. LCA 3477 (Māhele Book1848:480). 
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Figure B1. F.T. for Claim 3381 (Foreign Testimony 1846-53:421). 

 

Figure B2. F.T. for Claim 3385 (Foreign Testimony 1846-53:413). 
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Figure B3. F.T. for Claim 3465 (Foreign Testimony 1846-53:413). 

 

 

Figure B4. F.T. for Claim 3477 (Foreign Testimony 1846-53:411). 
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 Table C-1.  Summary of Profile Locales in Trenches 1-10. 
Profile 
Locale 

No. 

Trench 
No. 

Face 
Profiled 

Layers 
Present 

Depth at 
BOE* 

(cmbs) 

Layer(s) 
present at 

BOE 

Comments 

1 TR1 East I-VI 131 VI Very sparse charcoal 
flecking observed in 
Layer VI  

2 TR1 West I-V 140 V  
3 TR1 West I-VI 140 VI  
4 TR6 East I-V 140 V  
5 TR6 East I-VII 248 VII Layer VII has 50-60% 

decomposing basalt 
cobbles and pebbles  

6 TR7 South I-VI, Lens A 120 VI  
7 TR7 South I-IV 136 IV Clear glass fragment 

found in Layer III at 
82-84 cmbs 

8 TR8 North I-VII 140 VII  
9 TR8 North I-X 134 X  
10 TR9 West I-IV 132 IV Cane slag found in 

Layer II at 80 cmbs 
11 TR9 East I-IV, Lens B 134 III, IV Lens B is within 

Layer II 
12 TR3 West I-IV 140 IV  
13 TR3 West I-V 140 V Black plastic at base 

of Layer II  
14 TR4 West I-IX 230 IX Layer IX has 50-60% 

decomposing basalt 
cobbles and pebbles 

15 TR4 East I-V 190 V Layer V has 50-60% 
decomposing basalt 
cobbles and pebbles 

17 TR5 West I-X 260 X No evidence of sugar 
cane agriculture in 
TR5; Layer X has 50-
60% decomposing 
basalt cobbles and 
pebbles 

18 TR10 South I-VIII 160 VIII  
19 TR10 South I-V 152 IV, V  
20 TR2 South I-V 152 V Surface elevation 

approximately 0.5 m 
lower in elevation, 
and thus Layer V has 
50-60% 
decomposing basalt 
cobbles and pebbles  

* BOE - Base of Excavation 
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1.0 Introduction 

At the request of the U.S. Army Corps of Engineers, Honolulu Engineer District, under Contract No. 

DACA83-02-D-0005 (Task Order 0004), Social Research Pacific, Inc., completed "Oral History 

Studies for the Determination of Traditional Cultural Properties and Cultural hnpact Assessment for 

the 'I'ao Flood Control Project, Maui Island, Hawaii." The study was done between August 12 and 

November 15, 2003. This draft report presents the findings of this study. 

The U.S. Army Corps of Engineers is conducting a Feasibility Study and Environmental Assessment 

(EA) for flood control measures in the 'I'ao Stream Drainage on the southern end of Maui Island. 

The determination of Traditional Cultural Properties (TCPs) and Cultural hnpact Assessment (CIA) 

partially fulfill the requirements for an EA as specified by Section 106 of the National Historic 

Preservation Act (NHPA) of 1966, as amended, and Chapter 343 of the State Constitution of 

Hawai'i (HRS and Act 50). 

The major tasks involved in completion of this TCP/CIA included: 1) preparation of a Work Plan 

(WP); 2) archival and record searches; 3) field study (collection of oral histories from native 

Hawaiians knowledgeable about traditional uses of the area, survey of area residents to identifY 

potential cultural impacts, and attendance at scoping and public meetings); 4) description and 

assessment of Traditional Cultural Properties (TCPs) identified during field studies; and 5) 

preparation of this report. 

1.1 Goal and Purpose of Study 

The goal of this project was twofold: 1) to identifY potential TCPs through archival searches and oral 

histories; and 2) to complete a CIA that addresses the potential impacts of the proposed project. The 

completed TCP/CIA study also meets both federal and State of Hawaii NEPA requirements for the 

'I' ao Flood Control Project in the documentation of an Environmental Assessment. 

Archaeological work completed for an earlier phase of this proj ect by Scientific Consultant Services, 

Inc. (SCS 1999), indicated that potentially significant Native Hawaiian cultural remnants, eligible 

for the National Register of Historic Places, were likely to be present in the project area. More recent 

archaeological investigations upstreanl of the current project area (Raun and Associates 2002), 

found traditional Hawaiian residential and agriCUltural sites. Along with known historical uses and 
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archaeological sites in the vicinity of the project area, portions of the flood plains within the 

streambed are presently used as for small-scale agricultural and subsistence purposes. There also 

remain a handful of land owners on parcels originally given during the Land Commission Awards 

[LCA); most of these are located north (mauka) of the project area. Knowledge about traditional and 

historic land uses along 'I'ao Stream made it likely that TCPs would be found in the vicinity of the 

proj ect area. 

Land use along 'I' ao Stream is primarily residential. This is particularly true for the upper and lower 

portions of the stream. Within the immediate vicinity of the project area, particularly along the 

southern flanks of the stream, there are a large number of commercial interests. Based on 

observations of current impacts, the residents and businesses along the southern flanks will be most 

directly impacted by any future flood control measures. This area also forms the primary user group 

identified by this study. The potential impacts and cultural concerns that area residents (and other 

user groups) relate directly to the proposed project forms the basis for the cultural impact 

assessment. 

1.2 Project Location 

'I'ao Valley lies within Wailuku ahupua'a, in the northeastern portion of Maui Island (Figure 1). 

The project area includes only that portion of 'I'ao Stream which has not previously been upgraded; 

it extends approximately 7,200 lineal feet between Market Street and Waiehu Beach Road, in 

Wailuku town. The remainder of the stream, immediately above and downstream of the project area, 

is already lined in concrete (previous improvements). Among the options being considered in the 

present EA, is concrete lining of the portion of the stream that forms the project area. 

While the stream proper runs as a fairly narrow channel, the width of the streambed (floor) varies 

significantly. In the north-central portion of the project area (between Pihana Street and the active 

stream flow channel) lays a flood plain that is currently used as both pastureland and for growing 

vegetables (Burgett and Dega 1999:5). Along with a very large banana patch, newly planted 

cultivars such as taro can also be seen in the flood plain area. Along the upper, westernmost portion 

of Pihana Street are residential units; a few small businesses can be found along Market Street, on 

either side of the bridge. A Hawaiian Homes Lands subdivision lies along the eastern, lower portion, 

ofPihana Street, ending at Waiehu Beach Road. 
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Figure 1. Map of Project Area showing the lao Stream Hydraulic Design (M&E Pacific, Inc. 2000). 

The area along the southern flanks of 'l'ao Stream is a mixture of residences and 

business/commercial interests. Part of this area makes up the Wailuku Industrial Park and the 

Millyard (fonnerly Mill Camp) business complex (Figure 2). Residential units are found nestled 
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between commercial buildings and 'I'ao Parkside; the latter is an extensive condominium 

development that borders on the southeastern flanks of the project area. 

1.3 Federal Guidelines for Identifying TCPs 

Federal guidelines define (identify) what properties constitute a TCP. In the Guidelines for 

Evaluating and Documenting Traditional Cultural Properties (National Register Bulletin No.38) a 

TCP is defined as: 

" ... [a traditional cultural property is generally] one that is eligible for inclusion in the National Register because of 

its association with cultural practices or beliefs of a living connnunity that (a) are rooted in that community's 

history, and (b) are important in maintaining the continuing cultural identif'y of the connnunity" (parker and King 

1995:2). 

The process of identifying a Traditional Cultural Property calls for a "systematic study, just as most 

other kinds of historic properties" (parker and King 1995:5). The ultimate goal of identifying a TCP 

is to evaluate its eligibility to the National Register of Historic Places ... "its significance (former and 

present) must be at the very least, mentioned in planning federal, federally assisted, and federally 

licensed undertakings" (ibid 1995:4). An interview with knowledgeable sources is among the 

primary method for identifying TCPs. Among the individuals contacted were kiipuna (Hawaiian 

elders) from Maui Island who can identify properties of culturallhistorical significance in 'I'ao 

Valley. Along with interviews, information about TCPs was gathered from written and archival 

(mostly photographic) sources. These data helped identify areas/properties in 'I'ao Valley that have 

culturallhistorical significance and satisfy the criteria established for TCPs, and areas/properties of 

local cultural importance that do not meet the criteria. Both categories are discussed in later sections 

of this report. 

1.4 State of Hawai'i Guidelines for Cultural Impact Assessments 

Articles IX and XII of the State Constitution of Hawai'i (Chapter 343, HRS), require govemment 

agencies to promote and preserve cultural beliefs, practices, and resources of native Hawaiians and 

other ethnic groups. As such, preparers of environmental impact assessments and statements need to 

study the impacts of a proposed action on cultural practices and features associated with a project 

area. The "Guidelines for Assessing Cultural Impacts", (Appendix A) adopted by the Environmental 

Council of the State of Hawai'i, on November 19, 1997, identifies the protocol for conducting 
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cultural assessments. The impacts addressed by this study look at the potential cultural impacts of 

the proposed flood control project on the resident community. The evaluation of potential cultural 

impact(s) of the flood control project is based primarilLon the results of a questionnaire-based 

survey done among residents and organizations in the Wailuku area. Some of these individuals 

participated in the EA Scoping Meeting, held in Wailuku on Augnst 12, 2003. The results of this 

survey are presented in Section 4.0 of this report. 

2.0 The Study Approach 

Since the purpose of this study was twofold - identification of TCPs and completion of a CIA - the 

data needed to complete the project involved gathering information from both historical and present 

sources. Hence, the study approach taken was both ethnohistorical and ethnographic in nature. The 

categories of data gathered included: I) historical information from written/archival sources; 2) oral 

information (on TCPs and traditional land uses) from Hawaiian kUpuna familiar with the project 

area; and 3) a questionnaire-based survey of individuals and groups who are current "users" of the 

project area. 

The primary objective of the TCP study was to: 

identifY potential areas, features and/or sites of traditional (Native Hawaiian) significance 

within the vicinity of the project area. 

The primary objectives of this CIA was to: 

identifY current cultural uses of the 'I' ao Flood Control Project area; 

identifY user groups at that would be affected (culturally impacted) by the proposed project; 

conduct interviews with individuals and groups to identifY these potential affects; and 

assess the level of impact( s) from these potential affects on cultural practices in the area. 

2.1 Tasks Completed 

Data gathered for this study combined available background information on the cultural and 

historical make-up of the project area, with results of the oral interviews and the questionnaire-based 

survey. Specifically, the following tasks were completed: 
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1. gathering of background data (written traditional/cultural and historical data on the project 

area) 

2. designing a survey questiounaire 

3. field research 

• identification of primary user/interest groups and stakeholders, particularly residents and 

businesses that were most likely to be directly impacted by the proposed project 

• administration of survey questiounaire 

• oral interviews (individual and group meetings) 

• general community observations 

• field visits to the project area. 

4. quantitative and qualitative analyses of data gathered from field research and general 

background information 

5. development of recommendations based on the findings 

6. preparation of this draft report 

2.1.1 Background Data 

Background data was gathered from the initial stages of the project up to the present. Interviews 

were completed on the island of Maui between the months of September and November 2003 (see 

Appendix B for transcripts of the interviews). The survey of residents, households, businesses and 

other potentially affected 'user groups' for the CIA survey was completed alongside the field site 

visits and oral interviews. All but two oral interviews were held in person; the remaining two were 

completed via telephone. 

2.1.2 Survey Questionnaire 

A one-page survey questiounaire (Appendix C) was developed to gather information for the CIA 

component of this study. Its primary purpose was to gather responses about the possible cultural 

impacts any individual andlor business may experience as a result of the proposed flood control 

project; secondarily, it served as a tool for obtaining information about TCPs in the project area. The 

questionnaire was administered in person, as well as via telephone (a few individuals were unable to 
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meet in person). Individuals attending the 'fao Flood Control Project Scoping Meeting, held in 

Wailuku on August 12,2003, were also contacted. 

2.1.3 Field Research 

One of the. initial tasks of this study was to identify (a) kUpuna and knowledgeable others about 

TCPs in the area, and (b) individuals and groups likely to be impacted by the proposed project. Most 

of the contacts for identifying TCPs did not live in the immediate vicinity of the project area, while 

nearly all of the individuals to whom the questionnaire was administered, lived and/or worked 

immediately adjacent to the project area. The latter included residents and businesses along 'I'ao 

Stream. Interviews were held at individual residences, at places of business as well as at other 

convenient meeting places. In some cases, meetings were completed in group settings. Throughout 

the field research phase, general observations were made within and around the project area (several 

individuals were approached after being observed in the immediate vicinity of the project area). 

2.1.3.1 Oral Interviews 

All individuals who provided oral interviews about TCPs in the project area have consented to the 

sharing of their information (the ClA did not entail formal interviews). Two of these interviews were 

recorded on audiocassette (see Appendix B); the remainder was recorded in written form. The 

identification of Hawaiian kUpuna for the island of Maui came from previous oral history research 

on the island, the Office of Hawaiian Affairs (OHA), the State Historic Preservation Office (SHPO) 

on Maui, and the Maui Historical Society (Appendix D). Additionally, there were residents who 

have taken an interest in the TCPs of 'I' ao Valley that provided useful information. 

3.0 Traditional and Current Land Uses of 'i'ao Flood Control Project Area and 

Surrounding Vicinities 

'I'ao Valley, as with the remainder of Wailuku ahupua'a is known to have numerous traditional and 

historic sites of significance. Many of these are not located within the project area however, they 

may have had significant association with features in the project area. The next two sections review 

the significance of Wailuku ahupua 'a and 'I' ao Valley, first in its historical context, and second in 

its present day. 
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3.1 Traditional Hawaiian Uses of 'i'ao Valley and Wailuku ahupua'a: Written and Oral 

Accounts 

In a recent historical literature review of the traditional land uses of Kahului Harbor, Tomonari-Tuggle 

and Welch (in Prasad and Tomonari-Tuggle 1999) discuss the importance of the Wailuku area. The 

project area falls within the traditional ahupua 'a of Wailuku in the district of Wailuku. The district 

encompasses the eastern flank of the West Maui Mountains and all of the isthmus between east and 

west Maui, including the coastal stretches of both Kahului Bay on the north and Mii'alaea Bay on 

the south. The ahupua'a of Wailuku covers the coastal area of Kahului Bay, all of '1'ao Valley, and 

the north half of the isthmus. 

Handy and Handy (1972:272) call Wailuku district Na Wai 'Eha, "The Four Waters," after the four 

major streams and taro-growing areas of windward West Maui: Waikapii, Wailuku, Waiehu, and 

Waihe'e. Based on the account of a native Hawaiian of "considerable age," a writer at the turn-of

the-century described the district (paradise of the Pacific, September 1900, in Silva n.d., 10): 

The district was called Nawaieha (the four streams) and was famous throughout the group, not only for the 

magnificence of Kahekili's court but for the vastness of its products. The shores of Kahulni harbor, from Waihee 

Point to Haiku, were surrounded with the grass huts of the fishermen and of those connected with the innumerable 

war canoes of the king. Myriads of cocoanut [sic] trees lined the beach from Kahakuloa to Wailuku, the trunks of 

many of which are fouud in the marshes at Wailuku at this day, the trees having been destroyed by a conquering 

army from Hawaii. 

In the late prehistoric period, a time of frequent warfare among the chiefs of Maui, O'ahu, and 

Hawai'i, Wailuku was a chiefly center and a site of decisive battles. In 1736, the fatally ill Maui 

chief Kekaulike heard that the Hawai'i chief Alapa'i was planning to invade his island. He and his 

retinue retreated from Kaupo to Kula and then to Wailuku where the Maui chief died at Haleki'i 

Heiau. There, his body was burned and his ashes thrown into '1'ao Stream (Speakman 1978:13, in 

Kennedy et al. 1993). 

Between 1765 and 1793, Kahekili was chief of the island (as well as O'ahu, Moloka'i, and Lana'i). 

Late in his rule, war broke out between Kahekili and the chief of Hawai 'i, who led a force of special 

warriors in an invasion of Maui. Kahekili awaited the outcome of the battle at his residence in 

Wailuku. Kamehameha fought one of his first battles with European weapons on the plains of 
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Wailuku. ''The bay from Kahului to Hopukoa was filled with war canoes. For two days there was 

constant fighting in which many of the most skillful warriors of Maui took part, but Kamehameha 

brought up the cannon, Lopaka, with men to haul it and the white men, John Young and Isaac Davis, 

to handle it; and there was great slaughter (Kamakau 1961:148). But Wailuku was also a place 

where chiefs passed their quiet times. In the 1760s, "the chiefs of Wailuku passed their time in the 

surf of Kehu and Ka'akau" (Kamakau (1961:83). 'l't (1959:135) identifies "the surfs ofKaleholeho, 

Kaakau-pohaku, and Paukukalo" in Wailuku as some of the attractive locations for this sport. 

Written and oral traditions associated with '1'ao Valley clearly point out the area's unique 

significance to Native Hawaiian culture. '1'ao was the name of Maui and Hina's daughter, whose 

lover was turned into a pi11ar of salt ('1' ao Needle) by Maui. Numerous chiefs are said to be buried at 

Oloeio, a cave located in '1'ao Valley (Fornander 1996) that served as a royal burial grounds 

(kapela). Some of the biggest battles in Hawaiian history (Battle of1'ao, Battle of Kepaniwai, 

Kamehameha I's victory in '1'ao) were fought within and around '1'ao Valley. Wailuku ahupua'a, 

which translates to ''water [of] destruction" (pukui et al. 1976:225), and Wailuku District were 

ceremonial and political centers for Hawaiian chiefs (Kirch 1985). Wailuku was considered a 

"chiefly center" (Sterling 1998:90), with many of the chiefs and area's population residing near or 

within portions of '1'ao VaHey. 

Traditional land use of'!' ao included intense cultivation of taro; many lo'i systems line the stream 

banks of '1'ao Valley. A total of sixty-six LeAs, primarily taro patch kuleana, and thirty-nine 

po 'alima are located between the old Wailuku Mill site and Pauldikalo, on the southern side of '1'ao 

Stream (Fredericksen 2001 :4). Two 'auwai (prehistoric ditches), were "constructed for the purpose 

of irrigating kala on the plains which stretch away to the northward and southward of the ['1'ao 1 
river" (Sterling 1998:86). Much of the historical literature supports extensive taro cultivation in 

greater Wailuku Valley. Habitation sites along Lower Main Street in Wailuku "are associated with 

the rich taro producing lands in the Lower 'lao River flood plain, and the extensive cultivation 

systems present in 'lao Valley" (Burgett and Dega 1999:14). Taro from Wailuku ahupua 'a also 

supplied other areas of the island. For instance, areas such as Kahikinui were not suitable for taro 

cultivation, therefore its people would trade ocean food sources for taro with their distant neighbors 

in Wailuku. It is highly likely that similar trade arrangements existed with other parts of the island 

that were unsuitable for cultivating taro. 
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A maps prepared by Monsarrat in the 1880s offer 'snapshots' oflate 19th century history of Wailuku 

ahupua 'a and 'l'ao Valley. Figure 3 is a portion ofMonsarrat's 1888 map that shows 'l'ao Stream 
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Figure 3. Portion of Monsarrat's 1888 map showing 'I'ao Stream and Paukiikalo. 

curving around kuleana lots in the Paukiikalo area, and emptying into Kahului Bay. An earlier map 

(1882) shows all the traditional Hawaiian land divisions are shown on this map - district, lealana, 

ahupua 'a, iii, rno '0 (rno '0 'iiina) and paukil (kuleana). There are also a large number of subdivisions 

(areas with names that are no longer known or used) along either side of'!' ao Stream. According to 

Bob Hobdy (pers. comrn.) who has done extensive research relocating sites identified on early 

historic maps, these were likely to be rno '0. Altogether, he identified a total of twenty-six rno '0 

along 'I'ao Stream. The rno '0 are attached to wetland taro cultivation; each one is serviced by its 
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own 'auwai, and includes several kuleana (ibid). In a similar map ofHonokohau from the 19308, 

Hobdy saw complete descriptions of kuleana, rno '0 and the 'auwai. Each 'auwai coming off 

Honokohau Stream showed a cluster of 10 'i and multiple kuleana within the rno '0. 

In addition to 10 'i, there are two heiau in the immediate vicinity of the project area. The Haleki'i

Pihana Heiau State Monument can be easily seen on the northwest flank of 'I'ao Stream, along the 

lower portion of the project area. This is the third largest structure on Maui, after Pi'ilanihale Heiau 

in Hana, and Loaloa Heiau in Kaupo (Kolb and Keau 1990:5). Other heiau are known to have 

existed in the area, however, as noted by Winslow Walker, all but two (Haleki'i and Pihana) of the 

known heiau were still standing during his initial archaeological survey of Wailuku. Keahuku, 

Olokua, Olopio, Malena, Pohakuokahi, Lelemako, Kawelowelo, Kau!upala, Palamaihiki, and 

Oloolokalani could not be found (Walker 1931:146-148, in Fredericksen 2001:11-12). Halekii

Pihana heiau sits at the edge of lithified sand dunes, which itself is a significant prehistoric burial 

site that runs semi-parallel to 'I'ao Stream and mid-way up Wailuku ahupua 'a. Early historic burials 

are also known from Mahalani Cemetery, located between the Pu 'u One Dunes and the flood plains 

along the project area portion of 'I'ao Stream. According to its President, King Kekaulike's wife is 

buried at the cemetery along with burials are from the later historic, plantation period (W. Cockett, 

pers. comm.). 

Traditional uses of the land area can also be seen in the travel routes taken by people. At least one 

prehistoric-historic trail, crossing the saddle to the western side of the island, is known to exist in the 

back of Wailuku Valley. The trail is believed to have been used by a fighting chief who escaped by 

taking it to cross the saddle to Olowalu. Na Ala Hele, the group tasked with locating/identifYing 

ancient trails throughout the islands, has found many similar trails in and out of the gulches of Maui. 

As a member ofNa Ala Hele, Bob Hobdy (pers. comm.) says that trails along the gulches are most 

visible due to the terrain on which they sit; those in flat areas or bottom lands are less known since 

they were most likely to have been converted into roadways for buggies and cars. 

Many of the elders, including long-tenn area residents, discuss what was likely found in the Wailuku 

before changes were introduced by the sugar plantations. These are sites and features that no longer 

exist or have been greatly disturbed. Kiipuna Charlie Keau knows of many previous traditional sites 

throughout the Wailuku area, including heiau, fishing shrines (ko 'a), trails, and 10 'i. Charlie grew up 

in Paukiikalo, which was good for fishing and picking lirnu. He recalls that the old folks really liked 

Paukiikalo and how dramatically the area has changed since construction of the Maui Community 
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Center. Charlie remembers that old timers used to put their canoes out from "Kalo Grounds," the 

present day location of Maui Beach Hotel in Kahului. Some of these people also lived underneath 

the nearby trees. Members of the Duarte family, with multiple generations living in 'I'ao Valley, 

recall some prehistoric and historic features used by Hawaiian families; these, too however, no 

longer exist. Kaahumanu Church, the oldest church in Wailuku, was deliberately built on the 

foundation of Kahekili's heiau. (Ashdown 1970:34). More recently, Bob Hobdy has seen areas that 

contained extensive rock walls, delineating small units of land, bulldozed in W aikapu 'u. Likewise, 

the old 'auwai system was most likely destroyed when irrigation ditches were placed for sugar 

plantations. 

Recent studies within the inunediate vicinity of the project area indicate that traditional, prehistoric 

features and sites are not likely to be found. During the Phase I archaeological survey of the Flood

Control Project Area, Connolly (1974) noted that "no positive structural evidence of a prehistoric 

occupation was observed ... all of these structural remains-considered with the surface-artifact and 

midden remains, and the known ethno-historical materials appeared to be principally historic (post

European contact) in age" (1974:Abstract). The boundaries of Phase I border on the eastern-most 

boundary of the current project area. 

3.1.1 Land-Use Changes resulting from Changes in Land Ownership 

The first commercial activity in the Wailuku area appears to have been cattle ranching. As early as 

1845, large herds of cattle were roaming the Kahului Isthmus (Barrere 1975:52). The cattle, under 

royal kapu which kept the herd from being harmed, were very destructive to the environment (ibid). 

In the 1830s, there was also an attempt to grow cotton. Although the environment was additionally 

impacted by the attempt, cotton growing also met with little success (Fredericksen 2001 :4). 

During the mid_19th century Mahele or division of lands, Wailuku was designated as Crown Lands 

claimed by the Kamehameha III. Numerous Land Commission awards to commoners were given 

out in the area around Wailuku and 'lao Valley. In 1878, through his friendship with King Kalak:aua, 

Claus Speckles secured a lease of 40,000 acres of land, among which was a portion of Wailuku 

ahupua 'a. In 1882, he acquired fee simple title to all of the ahupua 'a through Grant 3343 (Kennedy 

et al. 1992:12). That same year, Speckles built the Waihe'e ditch and founded the Hawaiian 

Commercial and Sugar Company (HC&S), which quickly became the largest and best-equipped 
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sugar plantation in the islands (Kuykendall 1967:60). Figure 4 shows that by 1937, the majority of 

Wailuku was designated as "ranch land", being used primarily for sugar. 
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Figure 4. Land Utilization on Maui in 1937 (Source: Territorial Planning Board 1939, in Steams and MacDonald 1942). 

On a smaller-scale, change to land use has also been brought about by the U.S. military's use of the 

Wailuku area. As with many areas on Maui (e.g. Pu'unene Air Station, Naval Air Station Kahului 

[NASKAj, the U.S. Marine Camp in Hailemaile).militaryuse of the island intensified during World 

War II. Like the commercial farming ventures before them, the military has brought about fairly 

permanent changes to land use. Gordon and W. Cockett recall the Army Camp that was set up in 

Paukiikalo, bordering Pihana and near the Haleki'i-Pihana heiau, shortly after World War II. The 

area is now mostly Hawaiian homesteads. A portion of this earlier camp may also be the present day 

location of the Hawaii National Guard Camp Site and Rifle Range (c.f. Yent 1995:2-3). An undated 

photo below (Figure 5) shows another camp set up along Kahului Harbor, before reaching Waiehu 

and Paukiikalo. Kahului Harbor served as the main port of entry for military ships during WWII. 

Written and oral histories tell of the traditional significance of Wailuku. Once an area of great 

traditional significance to Native Hawaiians, Wailuku went on to become a major sugar 
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Figure 5. Village at Paukiikalo c.1946, showing military barracks at upper left, fronting the 

Pu'u One Dunes (Courtesy of Bailey House Museum). 

cultivation/production area, to its present day residential and business use. Sugar plantations 

dominated the Wailuku landscape, especially along 'I'ao Stream, for much of the very late 19th and 

early 20th centuries. These changes in land use have significantly compromised the existence of 

prehistoric, traditional archaeological features. According to Haun and Henry (2002), the density per 

acre value of archaeological sites and features are relatively low due to the extensive impact of 

plantation agriculture and urbanization (Halm and Henry 2002: 17). The following section briefly 

discusses current land use within the immediate vicinity of the project area. 

3.2 Current Uses of the Project Area 

Current uses of the project area differ dramatically from its traditional uses. The change has come 

about in several stages. If for instance, the maps prepared by Monsarrat in the late 19th century depict 

a true picture of land use in that day, than along with the prehistoric uses, the intermediate phase of 

land use is also long gone. Sugar has left its imprint primarily in the form of water diversions (dikes, 

ditches), and other structural remnants such as bridges and a few old buildings. But these are 

becoming less obvious with the rather rapid level of urban development in the Wailuku area. Present 

day land uses identified during this study fall into three categories: 
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Residential 

Commercial 

Recreational 

Farming 

Residential development along '1'ao Stream extends from Kahului Bay to the far western (mauka) 

sections of the valley. The most dense residential settlement is along the lower (makai) portions of 

the stream, in the areas ofWaiehu, 'lao Parkside, Happy Valley, Pihana, Millyard and the Hawaiian 

Homestead bordering on the Haleki'i-Pihana Heiau. Along the northern corridor of the project area, 

which extends from Millyard to Waiehu Beach Road (see Fig. 2), there is continuous housing except 

for within the flood plain bordering Pihana. The southern corridor of the project area consists of both 

residential and commercial properties. Many of the homes in Pihana date back to the plantation 

period; there are three known kuleana lots. According to Winifred Cockett, a third generation Pihana 

resident and kuleana lot owner, the remaining two lots are between her property and the heiau. The 

remainder of the Pihana area is largely settled by non-Hawaiians whose ancestors may have once 

worked for the sugar plantation. 

Commercial development is restricted largely to the southern corridor of the project area. (There are 

a few older businesses such as Takamiya Store, in upper Pihana, just outside the northern corridor of 

the project area). Eha Street (Fig. 2) which runs parallel to the project area, is a mixture of newly 

built homes (within last three years), the 'lao Parkside condominium complex, and several 

businesses at either end of the project area portion of this roadway. Older homes exist on both the 

mauka (above Millyard) and makai (below Waiehu Beach Road) ends of the southern corridor of the 

project area. The types of businesses vary significantly. At the eastern most end of the project area is 

Sak & Save Supermarket; at the western most end, is Maui Waste Disposal and several legal, 

accounting and real estate firms. A levee, which also serves as the maintenance road for Maui 

County vehicles, separates many of the homes from the stream. It is this levee and maintenance road, 

along with the streambed, that also serves as a recreational area. 

Fanning is occurring within the flood plain area in Pihana; it is restricted to the northern corridor of 

the stream. A total of four farms, all on leasehold land, were identified These are mostly banana and 

papaya patches owned by farmers of Filipino descent. A newly established horse stable, operated by 

one of the Hawaiian homeowners, lies adjacent to a kuleana lot. Several families have 

backyardlkitchen gardens but none of these are near the stream area. 

16 



Recreational uses of the project area consist primarily ofwa1king/jogging (on the maintenance road), 

bicycling and dirt bike/small motorcycle use. There are occasional boogie boarders and swimmers in 

the stream but they are confined to areas where water level gets high enough to be used for these 

activities. Of the area residents interviewed, only two used the levee maintenance road for leisure 

walks; the majority of those who appear to use the area regularly for recreational purposes do not 

live adjacent to the stream. Fishing within the project area portion of 'l'ao Stream does not seem to 

take place. 

This mixture of land use along the project area does not seem to be in conflict with one another in 

any way. While noise from the dirt bikes and their use of people's backyards has been a problem, 

most individuals have put up fences and would be pleased to see the area improved for further 

recreational use. 

4.0 Identification of Traditional Cultural Properties and Cultural Impacts 

One of the two goals of this project was to identify TCPs and oral traditions associated with'!, ao 

Valley that meet the criteria established in the National Register; the second was to complete a CIA 

of the potential effects of the proposed project. While no TCPs were identified in the project area, 

oral and written history indicates TCPs within the general vicinity of the project area; they also 

identify historic properties that hold local cultural significance. The following sections present the 

findings of this study, first addressing TCPs, and second, the CIA. 

4.1 Traditional Cultural Properties in the Project Area: Findings 

Although no specific features that can be classified as a TCP were located within the project area, 

the overall traditional significance of Wailuku is to be noted. There has been substantial change to 

this cultural landscape, yet remnants of its highly significant past remain. The following discussion 

on TCPs is presented in a question/answer format to simplify the essential findings of this study. 

Were any new Traditional Cultural Properties identified within the Project area? 

No, not any that can be identified. This question was asked during each field interview, especially 

with Hawaiian kiipuna. At present, no one can identify any TCPs within the inunediate vicinity of 

the project area. 
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Are there any existing reps within the general vicinity o/the project area? 

Yes, there are heiau, fresh water springs, burials, and loi. While some have already been labeled as a 

TCP, the remaining qualify based on significance criteria. These are as follows: 

1. Haleki'i-Pihana Heiau State Monument lies above the northeastern corridor of the project area, 

in the ahupua 'a ofPaukiikalo. Hale/r;i'i means the "house of images", and Pihana means "fullness", 

is believed to be the only complex remaining of pre-contact Hawaiian structure of religious and 

historical importance in the Wailuku-Kahului area (Yent 1995:1). Some area residents refer to 

Pihana as "Pi'ihanakalani", which means "ascending into heaven" (MJ.K. Kolb and G.M. 

Murakami 1994:61). The heiau (Figure 6), State of Hawaii Site number 50-50-04-592, is under the 

jurisdiction of the Division of State Parks. 

2. A second heiau or ko 'a (fishing shrine) is believed to have been located at Mele-ha'a-ko'a, the 

Singing Reef. According to Ashdown, whose father had a house, corrals and slaughterhouse near the 

shrine, it was "along the old road between Wailuku and Kahului by the present Maui Dry Goods 

building in the area called Kawela" (Ashdown 1970:38). She adds that the shrines and ternple were 

ruined, and "most of the buildings taken out to sea" in the tidal wave of 1946 (ibid). According to D. 

Sevilla, the remnants of this heiau may presently lie on private property near the shoreline. 
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Figure 6. Location of the Halekii-Pihana Complex, along 'j' ao Stream (Source: Kolb and Murakami 1994). 
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3. A fresh water spring, presently known as Waiola, located on the Sevilla property in Waiehu 

(Tax Map Key No. 3-3001-054), is believed to be part of an ancient fish pond (Commission on 

Water Resource Management, 1990). The true name of the spring is no longer known (C. Keau and 

D. Sevilla, pers. cornm.) but some refer to it as Waiola. C. Keau believes the name may have been 

"Wailuku" (pers. cornm .. ). The spring measures six feet wide and five feet deep. There are three 

main sections to the spring, most of which are separated by stone walls (Fig. 7). The spring was dry 
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Figure 7. Waiola Spring, Waiehu, Maui (Source: Commission on Water Resource Management, 1990). 

during the time this study was being conducted. According to D. Sevilla (pers. cornm.), a mullet 

(fish) pond lay immediately east (makai) of Waiola, on the Kekona property. However, ''Uncle 

Kekona filled up the pond once the water started to dry up" (ibid). The absence of water in both 

Waiola and the mullet pond are believed to have occurred after the diversion was placed in 'I'ao 

Stream. 

4. Burials in the ahupua'a of Waiehu and Wailuku. As briefly discussed in section 3.1, 

prehistoric and historic burials are known from the vicinity of the project area. Most of these have 

been identified from the Pu 'u One sand dunes that lie north of the project area; some are also known 

from Mahalani Cemetery (the majority of these burials are believed to be from the plantation era). A 

recent excavation a kuleana lot in the north easternmost comer of the flood plain area (down slope 

from the heiau complex), led to the discovery of several burials. According to W. Cockett (pers. 

cornm.), who identified the area in which the burials were located, there will be no further ground 

disturbance for the sake of the burials. 
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5. Ancient and historic period loi are known to exist upstream of the project area. M. Duarte 

(pers. comm.) recalls several Hawaiians who used to grow taro nearby the Duarte residence. Many 

of these individuals had kuleana lots and kuleana water rights. AI, observed behind the 'Tropical 

Gardens of Maui', many of these kuleana still have po 'alima within their boundaries. At present, loi 

are known from several family lots but the majority of taro appears to be grown in the adjacent 

ahupua 'a of Waihee and Kahakuloa. 

Based on observations and the information gathered fro kiJpuna and knowledgeable 

individuals/residents, traditional land uses of the project area have been discontinued. '1'ao Stream, 

or Wailuku River as once called by some of the older area residents, was known as a source for 

o 'opu and opai, water for loi, and swimming/washing. However, none of these activities are 

currently taking place. While development along the stream's banks has changed accessibility to 

'I' ao, earlier diversion measures have also brought about significant changes. The latter will be 

briefly addressed as known impacts to the project area in this report (c.r. the Environmental 

Assessment being prepared for the current project for a more detailed, in-depth review of diversion

related impacts). 

As with traditional uses of the project area, land uses associated with the historic period also no 

longer take place. Both fishing and recreational uses (swimming/washing) were known to take place 

during the early to mid-1900s. Farming along the stream banks (raising hogs and cattle) was known 

up until shortly after the initial diversion measures. (The Duarte family, who live further upstream of 

the project area, maintained a hog farm until approximately two months ago). Historic uses of the 

project area, such as washing cars in the stream near Waiehu Beach Road, also appear to have been 

fairly common until recently. Rose Duey (pers. comm.) recalls that Waiehu Beach Road was at one 

time a rock and pebble roadway that crossed through '1'ao Stream. In the event the water was too 

high, cars had to pull over and wait until their vehicles could safely cross the stream (ibid). Often on 

such occasions, their father would pull over the car/truck so it could be washed in the stream. 

Several other individuals recall Waiehu Beach Road before it was cemented; many remember 

driving across or having to wait for the water level in 'I'ao to go down. Kanji Wakamatsu, present 

owner of the Wakamatsu Fish Store in Wailuku, recalls catching 0 'opu and catfish, and picking 

hi'iwai, between Market Street and Waiehu Beach Road (K. Wakamatsu, pers. comm.). He would 

sell his catch to the Chinese families that lived in a camp near Paukiikalo. "The fish were large size, 

and the hi'iwai were 'big enough to use as whistles" (ibid). 
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4.2 Cultural Impacts from the Proposed Flood Control Project 

The following section summarizes the major issues or cultural impacts identified through the survey 

questionnaire and interviews; it is presented in both quantitative and qualitative format. First, the 

issues and/or impacts are addressed in question/answer format; these were not questions asked 

directly but are the result of people's perceptions of the proposed project. (Many of the people 

interviewed were not aware of the flood control project nntil approached for this survey). Second, 

results of the questionnaire are presented in table format to show a numerical breakdown of the 

survey population's responses. 

4.2.1 Is flooding of 'j'ao Stream a concern (tear) for area residents? 

Generally, no. While most area residents have witnessed the 'flash' floods that can occur of'I'ao 

Stream, they do not feel further channelization is necessary. This was true of both the relatively new 

short-term residents, and the long-tenn, older residents who have witnessed at least one or two large 

floods. K. Wakamatsu, now 84 years old, recalls a young boy being swept away during the flood in 

the 1940s. The Cocketts remember a storm in the 1950s when pigs were floating in the stream, and 

the water level reached their doorstep (at their current home in the floodplain). In this undated photo 

(Figure 8), Ashdown captured the impact of a major flood/storm on a house in the flood plain area, 

and the cane haul bridge (possibly the same location as the bridge shown in Figure 2). The 

photograph notes 'cane'and 'part ofIao Mts.', in the upper left corner. 

Several present day residents have become familiar with the 'tell-tale' signs of impending floods. 

John Duey who lives in the upper portion of 'I'ao Valley, and Emmett Rodrigues who lives in the 

lower portion of the valley within the project area, know that when gray clouds and heavy rains 

occur up in the mountains, it is time to watch for the water to come rushing downstream. Some of 

these individuals have timed the sequence of events (development of clouds, rainfall) in order to 

prepare for the heavy flow that passes near their residence. 
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Figure 8. Aftermath of the 1950 Flood, photo takeu by Inez Ashdown (courtesy ofB.iley House Museum). 

Unlike the upper portions of the valley where flooding can impact homes along the stream banks, in 

the project area itself, there does not appear to be great concern about flooding. Previous flood 

control measures have acted to protect the stream banks from overflowing, but it is also a matter of 

experience. Residences (and residents) in the upper portion of the valley have likely been there for 

several generations, whereas most of the residences and businesses along the project area portion of 

'fao Stream have been built within the past three to ten years. The people higher up in the valley 

have witnessed many more flood related events, whereas, the people in the lower portion have likely 

been present only since the initial flood control measures were put in place. Many of the present day 

residents who live off of Eha Street, are new to the area ... hence they are not aware of the potential 

dangers from major floods. Most, however, have witnessed flash floods that periodically occur. 

While flooding may not be a major concern, the erosion caused by heavy, rapid moving stream 

water, is. This is particularly true for the businesses located in the immediate 'erosion path', along 

Wili Pa Loop (Figure 2). Much of the area adjacent (immediately downstream) to these businesses 

are somewhat protected by concrete lining along the streambanks. However, there are no protective 

barriers lining the streambank behind the buildings housing these businesses. 
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Tables 1 through 6 present the quantitative results of the survey questionnaire. Included in the 

survey population are individuals with whom interviews were held for the identification of TCPs. A 

total of thirty two residentslbusiness owners were approached and/or interviewed about the proposed 

project, including representatives of the four primary businesses within and across Wili Pa Loop 

(two of which have experienced severe erosion by the present stream flow). And important factor to 

note is that the majority of the people interviewed/surveyed were not aware of the proposed Flood 

Control Project. This will be discussed further in the conclusions. 

Table 1. Population Surveyed, by Approximate Area of Residence 

Participanb in the Survey Total 
Men 21 
Women 11 

Total 32 
Place of Residence 

Within immediate vicinity of Project Area 21 
Wailuku side 15 
Pihana side 06 

Wailuku (general) 07 
Outside of Wailuku ahupua 'a 04 

Table 2. Quantifiable Responses to Survey Questions! 

Yes No Unable to 
comment 

Do you live near 'l'ao Stream 15 17 
Do you use 'l'ao Stream for recreational and/or 02 29 
subsistence purposes? 
Have you witoessed any changes to the stream over 11 21 
the years (e.g. stream flow, erosion, floods, etc.)? 
Are you familiar with the proposed flood control 05 27 
proj ect (and or measures)? 
Are you familiar with any or all ofthe aligmnents 05 1 27 
(alternatives) proposed? 
Do you have a preference for anyone alterative 07" 17 8 

I All of these individuals had either attended or were aware of the Public Scoping Meeting, or had 
red newspaper armouncements about the proposed project. 
, Includes individuals to whom the diagrams of the proposed alternatives were shown for the first 
time. 
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Table 3. Uses of 'rao Stream in the Vicinity ofthe Project Area' 

1. Recreational (bicycling, dirt biking, jogging, swimming, boogie boarding) 
2. Fanning (presently done only in the flood plain) 
3. Fishing and food gathering (catching/gathering O'opu, opai, or hi'iwai in 

the stream beds) 

, Activities identified as either known about or personally perfonned, in order of occurrence. 

Table 4. Knowledge abont Traditional Uses andlor Sites along 'i'ao Stream' 

Y~t No 
Do you know of any traditional uses of 'l'ao Stream? 07 I 25 
Are you familiar with any traditional sites/features along the 02 30 
stream andlor within the flood plains area? 
Would the proposed flood control affect/impact any of these 0 
traditional sites or features 

, The sites known to most people are Haleki'i-Pihana Heiau, the Pu 'u One Sand Dunes, and the 
spring located behind the Sevilla property; all of these are outside of the project area. 

4.2.2 Are fUrther flood control measures perceived as being needed? 

While the survey questionnaire did not include this question, based on the responses and inquiries 

made by the interviewees, the issue of whether or not further flood control measures are necessary 

became important. This question was fonnulated based on the lack of response or absence of 

knowledge about the proposed project. Table 5 summarizes the general response that was received. 

Table 5. How would you Characterize the Effect(s) of Further Flood Control Measures for 
'I'ao Stream? 

Necessary (positive) 09 
Not necessary (Negative) 21' 
No opinion/unable to judge 02 

five individuals saw negative effects as a result of the "cumulative" impacts of stream 
channelization andlor diversion techniques. 

An overwhelming number of the people interviewed saw no need for further stream channelization 

andlor alignment. Part of this judgment appears to be based on past and existing experiences and 

observations of'I'ao Stream; there is also great support for wanting the stream to be reverted back to 

its more original fonn. The latter includes many newcomers to the area, several of whom enjoy 
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· and/or chose to live along the stream. Perhaps not so surprisingly, it also includes a significant 

number of the kapuna and long term residents. 

Table 6. Suggestions/Observations on how the Corps of Engineers can help the Community 
better Understand the Flood Control Project 

Frequency 
l. Provide further information about the proposed project' 16 
2. Hold [another] public meeting where the alternatives can be 07 

reviewed 
3. Help stop the erosion 11 
4. Identify who will benefit for these measures 04 
5. Restore the stream by placing back the animals that once lived 14 

in it 

, seven individuals acknowledged that they were aware of the Public Scoping Meeting but just were 
not able to or did not attend. 

The following is a summary of the potential negative and positive cultural impacts identified: 

4.3 Summary and Recommendations: Cnltural [impact] Mitigations and Enhancements 

Potential Long-term "Direct" Cultural Impacts (Negative) from the Proposed 'i'ao Flood Control Pro;ect 

1. Continued reduction or additional decrease in water ffow. Most people would like to see a return of 

some regular flow of water. Further flood measures are seen as possibly further reducing water flow. 

2. Additional concrete/cementing within streambed wiII add aggravate existing hazards, e.g. further 

compounding erosion action along stream banks. At present, physical impacts of erosion are greatest 

along the southeastern portion of the project area. (Many doubt the potential positive impacts from 

new flood control measures based on these impacts that are likely from previous channelization 

measures). 

3. Further channelization measures will further discourage the return of original stream biota (e.g. 0 'opu, 

opai and hi'iwai). For people who are familiar with the biota of '!'ao Stream, or know of the various 

animals that are found in fresh water, there is a desire to see these return to the stream. This is part of 

the greater desire to help return the stream to its earlier, pre-channelization, stage. There are also a few 

people who would like to enhance the stream by [reJintroducing some of these species (some of this 

has already been done by the Hawaii Division of Aquatic Resources). 
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Potential Short-term "Indirect" Cultural Impacts (Negative) from the Proposed 'I'ao Flood Control 
Project 

1. Inconveniences to area residents as a result of construction activities in the streambed, e.g. re-directing 

of traffic, dust and noise. 

2. Restricted access to the maintenance road and stream for walking, biking and other recreational uses. 

No Cultural Impacts (Positive) from the Proposed 'j'ao Flood Control Project 

1. Threat of potential floods will be further removed. 

2. Recreational features can be included as part ofthe flood control measures, e.g. walkways and safer 

guidelines for kids whom swimlbike within and along the streambed 

3. Aesthetic value of the stream will increase with safer and more pleasant surroundings. 

4. Measures can include improvements to existing water flow patterns, thereby allowing some of the 

original stream fauna to return. (While there isn't a direct desire to fish/gather in the stream, there is a 

strong desire to have it return to a more natural, biologically thriving system). 

No Cultural Impacts to known Traditional Cultural Properties in the Vicinitv ofthe Proposed 'j'ao Flood 
Control Project Area 

No immediate/direct changes are foreseen to known Traditional Cultural Properties within the vicinity of 

the project area as a result of the proposed project. The only TCP that lies immediately along the banks of 

the 'I' ao Stream is the Haleki'i-Pihana Heiau State Monument. This site is situated well above the stream 

bank. However, if flood control measures lead to severe erosion along the stream bank that lies directly 

below the monument, the land area on which the heiau sits may be compromised. The potential impacts to 

the heiau should be monitored on a continuous basis. Other features and sites such as Mahalani Cemetery 

and the Pu 'u One Sand Dunes are not likely to be affected by future flood control measures. 

4.3.1 Recommendations 

Based on requests made and observations, the following are recommended: 

Repair cement cracking along existing wall (off 'lao Place). At least two residents pointed to these 

cracks that lie behind their property. Both have concerns about the further widening of the cracks and 

the potential for water-flow to be compromised during heavy flows (e.g. flash floods). 

Help contain (repair) the eroding of the streambank along Wili Pa Loop. 



Incorporate recreational features and/or visual enhancement to the stream's levee. This can be done 

with the community's input and assistance. 

Schedule another meeting prior to implementation of any measures. While this may not dramatically 

increase the attendance of area residents, it allows individuals a second opportunity to participate in the 

'decision-making' process. 

ClarifY which agency is responsible for maintaining the stream (clearing of debris, etc.), and general 

contact information for area residents. 

4.3.2 General Concerns/Issues 

It would appear that most people who live and work along '1'ao Stream have become familiar with the 

stream's somewhat 'predictable' nature as it concerns the occasional flash floods. As discussed earlier, a 

few people have become rather savvy to the expectations resulting from heavy rain pours can lead to. 

No one interviewed currently uses the streambed for recreational activities; at least two residents use the 

accessllevee road for leisurely walks but this is on a limited basis. The majority of individuals who seem to 

use the streambed are either children or from homes located away from the levee road. Some people 

expressed concerns over who will maintain/upkeep the stream in the event there is debris build-up. There 

isn't a clear knowledge about who is responsible; the question of whether it's the County, the State or the 

Corps of Engineers often arose. Most are concerned about erosion and/or feel sympathy with the owners of 

the land being impacted, several see it as the owner's responsibility for purchasing lands that had the 

potential to erode. Several have questioned diversion of water by the large companies and the county, and 

water rights access. There is a fair amount of distrust of the companies requesting water diversions (e.g. 

Wailuku Sugar Company), and their future intentions (e.g. directing water towards KiheiIMakena side, for 

further housing development, etc.). 

In general, flood control does not seem to be a concern/issue, including for those residents and businesses 

living along the access/levee road. The concern over erosion is far greater, particularly for the two 

businesses directly affected. The community appears to be more concerned (or desires) about the 

social/recreational values of the stream. If control measures are enacted, there would be a greater sense of 

accomplishment (and cooperation) if it was done in consideration of the community's present needs and 

desires. This opinion was fairly common, from both the newcomers and the individuals who have 

experienced flooding, either at 'I' ao or elsewhere. 
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APPENDIX A 

GUIDELINES FOR ASSESSING CULTURAL IMPACTS Adopted by the Environmental Council, 
State of Hawaii November 19, 1997 

1. 

INTRODUCTION 

It is the policy of the State of Hawaii under Chapter 343, HRS, to alert decision makers, through the 
environmental assessment process, about significant environmental effects which may result from the 
implementation of certain actions. An environmental assessment of cultural impacts gathers information 
about cultural practices and cultural features that may be affected by actions subject to Chapter 343, and 
promotes responsible decision making. Articles IX and XlI of the State Constitution, other state laws, and the 
courts of the state require government agencies to promote and preserve cultural beliefs, practices, and 
resources of native Hawaiians and other ethnic groups. Chapter 343 also requires environmental assessment 
of cultural resources, in determining the significance of a proposed project. 

The Environmental Council encourages preparers of environmental assessments and environmental impact 
statements to analyze the impact of a proposed action on cultural practices and features associated with the 
project area. The Council provides the following methodology and content protocol as guidance for any 
assessment of a project that may significantly affect cultural resources. 

II. 

CULTURAL IMPACT ASSESSMENT METHODOLOGY 

Cultural impacts differ from other types of impacts assessed in environmental assessments or environmental 
impact statements. A cultural impact assessment includes information relating to the practices and beliefs of a 
particular cultural or ethnic group or groups. 

Such infonnation may be obtained through scoping, community meetings, ethnographic interviews and oral 
histories. Information provided by knowledgeable informants, including traditional cultural practitioners, can 
be applied to the analysis of cultural impacts in conjunction with infonnation concerning cultural practices 
and features obtained through consultation and from documentary research. 

In scoping the cultural portion of an environmental assessment, the geographical extent of the inquiry should, 
in most instances, be greater than the area over which the proposed action will take place. This is to ensure 
that cultural practices which may not occur within the boundaries of the project area, but which may 
nonetheless be affected, are included in the assessment. Thus, for example, a proposed action that may not 
physically alter gathering practices, but may affect access to gathering areas would be included in the 
assessment. An ahupua'a is usually the appropriate geographical unit to begin an assessment of cultural 
impacts of a proposed action, particularly int includes all of the types of cultural practices associated with the 
project area. In some cases, cultural practices are likely to extend 

beyond the ahupua'a and the geographical extent of the study area should take into account those cultural 
practices. 
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The historical period studied in a cultural impact assessment should commence with the initial presence in 
the area of the particular group whose cultural practices and features are being assessed. The types of 
cultural practices and beliefs subject to assessment may include subsistence, commercial, residential, 
agricultural, access-related, recreational, and religious and spiritual customs. 

The types of cultural resources subject to assesSment may include traditional cultural properties or other 
types of historic sites, both man made and natural, including submerged cultural resources, which support 
such cultural practices and beliefs. 

The Environmental Council recommends that preparers of assessments analyzing ;:ultural impacts adopt the 
following protocol: 

(I) identity and consult with individuals and organizations with expertise concerning the types of cultural 
resources, practices and beliefs found within the broad geographical area, e.g., district or ahupua 'a; 

(2) identity and consult with individuals and organizations with knowledge of the area potentially 
affected by the proposed action; 

(3) receive information from or conduct ethnographic interviews and oral histories with persons having 
knowledge of the potentially affected area; 

(4) conduct ethnographic, historical, anthropological, sociological, and other culturally related 
documentary research; 

(5) identity and describe the cultural resources, practices and beliefs located within the potentially affected 
area; and 

(6) assess the impact of the proposed action, alternatives to the proposed action, and mitigation measures, 
on the cultural resources, practices and beliefs identified. 

Interviews and oral histories with knowledgeable individuals may be recorded, if consent is given, and field 
visits by preparers accompanied by informants are encouraged. Persons interviewed should be afforded an 
opportunity to review the record of the interview, and consent to publish the record should be obtained 
whenever possible. For example, the precise location of human burials are likely to be withheld from a 
cultural impact assessment, but it is important that the document identity the impact a project would have on 
the burials. At times an informant may provide information only on the condition that it remain in 
confidence. The wishes of the informant should be respected. 

• 

32 



Guidelines for Accessing Cultural Impacts November 19, 1997 Page 3 of 4 

Primary source materials reviewed and analyzed may include, as appropriate: Mahele, land court, census and 
tax records, including testimonies; vital statistics records; family histories and genealogies; previously 
published or recorded ethnographic interviews and oral histories; community studies, old maps and 
photographs; and other archival documents, including correspondence, newspaper or almanac articles, and 
visitor journals. Secondary source materials such as historical, sociological, and anthropological texts, 
manuscripts, and similar materials, published and unpublished, should also be consulted. Other materials 
which should be examined include prior land use proposals, decisions, and rulings which pertain to 

the study area. 

III. CULTURAL IMP ACT ASSESSMENT CONTENTS 

In addition to the content requirements for environmental assessments and environmental impact statements, 
which are set out in HAR §§ 11-200-10 and 16 through 18, the portion of the assessment concerning cultural 
impacts should address, but not necessarily be limited to, the following matters: 

I. A discussion of the methods applied and results of consultation with individuals and organizations identified 
by the preparer as being familiar with cultural practices and features associated with the project area, including 
any constraints or limitations which might have affected the quality of the information obtained. 

2. A description of methods adopted by the preparer to identifY, locate, and select the persons interviewed, 

including a discussion of the level of effort undertaken. 

3. Ethnographic and oral history interview procedures, including the circumstances under which the interviews 

were conducted, and any constraints or limitations which might have affected the quality of the information 

obtained. 

4. Biographical information concerning the individuals and organizations consulted, their particular expertise, 
and their historical and genealogical relationship to the project area, as well as information concerning the 
persons submitting information or interviewed, their particular knowledge and cultural expertise, if any, and 
their historical and genealogical relationship to the project area. 

5. A discussion concerning historical and cultural source materials consulted, the institutions and repositories 
searched, and the level of effort undertaken. This discussion should include, if appropriate, the particular 
perspective of the authors, any opposing views, and any other relevant constraints, limitations or biases. 
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6. A discussion concerning the cultural resources, practices and beliefs identified, and, for resources and 
practices, their location within the broad geographical area in which the proposed action is located, as 
well as their direct or indirect significance or connection to the project site. 

7. A discussion concerning the nature of the cultural practices and beliefs, and the significance ofthe 
cultural resources within the project area, affected directly or indirectly by the proposed project. 

8. An explanation of confidential information that has been withheld from public disclosure in the 
assessment. 

9. A discussion concerning any conflicting information in regard to identified cultural resources, practices 
and beliefs. 

10. An analysis of the potential effect of any proposed physical alteration on cultural resources, practices 
or beliefs; the potential of the proposed action to isolate cultural resources, practices or beliefs from their 
setting; and the potential of the proposed action to introduce elements which may alter the setting in 
which cultural practices take place. 

II. A bibliography of references, and attached records of interviews which were allowed to be disclosed. 

The inclusion of this information will help make environmental assessments and environmental impact 
statements complete and meet the requirements of Chapter 343, HRS. If you have any questions, please 
call us at 586-4185. 
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Transcripts of Oral Interviews completed for 
TCP and CIA Study of 'lao Flood Control Project \
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Duke Sevilla 
September 11, 2003 

 
I met with Duke at his family home on Kaae Place, Wailuku. We spent nearly 2 hours together and he took 
me to visit the fresh water spring in back of family house. The spring is huge, with a drop off from the 
upper ledge of approximately 40 feet. There’s bananas, coconuts and betel palm growing inside – all 
planted by Duke’s father or himself. Some of the stone walls still remain…portions of them. See photos. 
 
According to Duke, Paul Winter owns much of the land from Waihee to Waiehu, along this coastal portion. 
There have been problems with his and his partners (Giovanni and Robin Williams or Northshore LLC) 
intentions to develop along this shoreline. Burials, near Duke’s home on the oceanside, is one of the 
problems. Duke said the archaeologists have been out to look at the burials but did not cover them properly. 
He also knows of the heiau…walls have been pointed out by Uncle Charlie (Duke will take me on a visit if 
I want to go see the site). This is the same heiau mentioned by Inez Ashdown. 
 
Duke’s father bought this property. He did not come into as a kuleana. He recalls swimming in the water 
spring and showed me many pictures he took of his nieces and nephews playing in it. There are points 
within the spring that are possibly up to 10 feet depth but most was shallow. Some of the photos show the 
taro growing on the sides/edges of the spring. He says sometimes in the winter, there is a trickle of water 
but when there’s heavy rainfall. Otherwise, its been fairly dry since the channelization. Prior to the channel 
placement, the water was bubbling…it would run like Iao Stream. “when I was in grade school, I was like 
paradise”. 
 
His dad had taro, and grew Ong Choi and watercress. He placed a submersible pump with canvas hoses that 
took water from the spring up to the vegetable patches. I asked why his father didn’t try to stop or caution 
the constructors of the channel, and he’s father commented “what can one man do”? 
 
Duke recalls the old kupuna who could come down to fill up their jugs with water from the spring. They 
were from places outside of Wailuku. They called the pond “Waiola”. This was in the 70s and 80s. there is 
also a legend of the Mo’o associated with the pond, and the heiau (the ones along the stream I think). He 
said he asked the kupuna if they knew the name of the spring because it was supposed to be a secret, but 
they themselves didn’t know. He doesn’t think its Wailoa. 
 
He also used to walk along the “ili ili” (small pebbled) lined trails along the sand dunes, makai of his 
house. The construction by people such as Robin Williams has destroyed most of these trails areas. He said 
that he was more afraid of the coastal areas than of the spirits in the spring. He’s father told him to be 
respectful of the spirits in the spring…and he witnessed several eerie events. But he never feared them. He 
also said that he’s uncle once saw a menehune walk into one of the walls of the spring. 
 
There also was a mullet pond on the Kekona’s property right below (oceanside) of the spring. Uncle 
Kekona filled up the pond once the water started to dry up. It was sad to see and Duke tried to stop him but 
Kekona went ahead and filled up the pond. 
 
Also, there was a big pond that formed from the stream, in front (below) Sac & Save. This is where the kids 
would go to swim. Like Rose Duey, Duke recalls when they would drive over through the stream bed to get 
to the other side. This is before the bridge was placed. The bottom of the stream bed was lined with 
pebbles. Rose remembers people washing their cars as they passed through the area. When the water got 
too high, they’d have to go use the Market Street Bridge. 
 
Two houses down, he pointed out a house that has had a reputation for evil spirits lingering. It was once 
occupied by the Kong family. The wife murdered her husband by chopping his body into small pieces, and 
throwing them around. Afterwards, the Cruz’s bought the property and they were all thought to be a bit 
insane. Now the house seems to be at peace but it is built on burials. The problems are associated with the 
idea the spirits are unhappy. 
 



Duke suggested that I talk with Charlie Duarte who worked for IGE Construction until he retired. Ige 
Construction did a lot of the work in this area…they were big. Charlie worked on the diversion of water in 
the Happy Valley area. Duke noticed the soils and found an artifact (rock charcoal/incense holder) near 
where the present Youth Center is. He asked Charlie and Charlie said that the materials they removed from 
the Happy Valley area for the diversion, was dumped in the gulch by the Youth Center. Duke figures 
there’s more artifacts that got dumped off. 
 
Oliver Dukelow, who now lives in Kakakuloa, used to live in Hawaiian Homelands along Iao Stream. He 
was kicked out because he refused to pay the taxes on water to the County. Everyone is DHHL lands is 
supposed to have free water…Oliver argued over why he should have to pay taxes. He was fined by the 
County and then finally forced off. 
 
 



Joe Duarte Jr. 
(son of Joe Duarte, grandson of Feliciano Duarte; born and raised on Iao Valley Road) 

 
Joe recalls that the stream was water for irrigation all the way down to the ocean. He remembers that his 
grandfather had o’opu traps set out in the river/stream. He also remembers that the kuleana water went to 
the taro patches that his grandfather owned. Manual (uncle) Duarte’s place had taro patches and coffee. 
Joe’s grandfather used to lease the lands from Wailuku Sugar Company and had coffee farms all the way 
down to Mokehau. He also had a hog farm and dairy, just before WWII. It was the lower portions that were 
leased from Wailuku Sugar. 
 
Eddie Rogers exchanged lands for his grandfather’s leased lands, and raised cattle in the Mokehau area. 
 
Below his house is the Ornellas’ place. They’ve been here a long time (good to talk to). The Apanas are 
new; they bought the lands more recently (they sell flowers). 
 
I asked what he’s opinion was of the channeling. He said that the cementing was alright. He thinks because 
of the channelization, the Mokehau area homes are protected now. “water and rains no more like the old 
days”. But Joe feels the homes needed and still need protection. 



 



Kanji Wakamatsu 
Wakamatsu Fish Store, Wailuku, August 28, 2003 

 
Kanji is approximately 84 years old. He grew up in the plantation here in Wailuku. He 
worked on the plantation for 75 cents a day. Back then, they hired kids at the age of 15. 
When he worked 26 days straight, he’d get a little more than $26.00. ‘used to get dollar 
half day’ for the straight workdays, while in high school. 
 
He never sold o`opu nor hi`iwai, but picked both as a kid. You eat the inside of the 
hi`iwai. You find them when you turn over a rock. He used to go fishing in the early 
1930s. We used to catch o`opu and catfish. Where the irrigation ditch is…the HC&S 
irrigation ditch. We used to sell to the Chinese families. They were large size. The hi`iwai 
were big enough to use as whistles. 
 
He served in Guam in 1946; he stayed 6 months and became good friends with the 
Chamorros. His brother in law was on Tinian. He was not in the 442nd; he was drafted. 
 
Kanji is getting ready to take his 82 year old wife to the Mayo Clinic for some procedure 
(didn’t say what). He’s fish store will close down after his generation since his son 
doesn’t want to carry on. In fact, he son has left him (his words). 
 
Kanji’s quite the fresh little man…a very nice reminder of the old times. 
 
 



Margaret Duarte 
550 Iao Valley Road. Wife of Manual Duarte 

(original residents of lot leased by Feliciano Duarte) 
 

Margaret is 88 years old; she has lived at this residence for the past 68 years. Her husband, Manual is 93 
and has Alzheimer’s; he was born and raised on this family land. She donated the one picture of her in-laws 
standing in front of the dairy/barn area to the Bailey House Museum. 
 
Margaret recalls that there were plenty of ‘oopu’ in the stream. ‘it’s a sweet water fish, catfish. Has opai, 
but in the mountains, in the waterfalls, ponds where Hawaiians used to go to gather food. I should call 
Rebecca Minn (and Ralph Minn); she is the daughter of John Mahi, neice of James Mahi. Margaret recalls 
James going up to pick food. “uncles would go up stream to pick up his food – opai, oopu and taro. I 
remember that. But they’re all gone”. Rebecca lives in the Papokalo Hawaiian Homestead area. Also 
contact the Ornellas family who live below me. 
 
Margaret discussed that they “had kuleana water right in our lands but when Duey’s bought in, they 
covered it [water]. They graded for houses, planted trees right over our kuleana water. When we talked to 
the plantation, they say we have to go down to the river; we’d have to get an intake. They ‘destroyed’ the 
water. Water is supposed to come to our land…it runs a few feet from our house. But the water is lower. 
We had a lot of taro patches, whatever [water] we didn’t use, went back to the river”. 
 
“[its] Wailuku River…history says Wailuku River…not stream. When it gets full of water, let me tell you, 
it looks just like a river”. 
 
“we haven’t seen water in our river for a very long time”. 
 
There are trees up (towards the Duey’s) from her house, in the stream. There’s oak, kukui, etc. “That’s 
gonna make a lot of damage. We’ve seen lots of rocks, rolling and everything…like back-up, things flood 
up. We don’t have any more pigs, we don’t have any more cows”. 
 
We stopped our hogs; killed our last one last Sunday. I don’t want any more animals. It’s a good thing we 
live on a agricutlural lot but I’m calling the agricutlure division to let them know that I don’t have any more 
hogs. The Duey’s owning above us complain so much about the smell, flies, etc. I’ve removed the hogs but 
won’t remove the pens…I’m 88 years old. I can no longer go out there and do that. 
 
The land Margaret lives on is the same one that her father-in-law lived on. He had a 100 year lease from 
Wailuku Sugar Company. Before the lease expired, they were telling us to clean up the land (before the 
Duey’s came in and bought it). This used to be the Duarte family lands but no more since the Duey’s have 
bought most of the land above them. 
 
She recalls that the river was just one channel before the big flood. “the Big Flood (maybe 1987) took half 
of our land. Used to be one river against the mountain. [she remembers when it was just one]. [it] split in 
two”. This was the same flood where 2 cars went down under Wailuku Bridge. 
 
 
 
 



APPENDIXC 

Questionnaire for Oral History Studies for the Determination of Traditional Cultural Properties 
and Cultural Impact Assessment for the 'lao Flood Control Project, Maui Island, Hawaii 

Name: Contact # (optional): ___________ _ 

Place of 
Residence:, ____________________________________________________________ _ 

1. Do you live near 'lao Stream? Yes No, ___ _ 
Adjacent to levee Nearby ___ _ 

2. How much time have your spent around the stream 
area? ________________________________ _ 

3. Do you use 'lao Stream for recreational and/or subsistence purposes? 
If yes, describe 
acti~~ ____________________________________ ___ 

4. Do you know of any traditional uses of 'lao 
Stream? ____________________________________ __ 

a .. Are you familiar with any of the traditional sites/features along the stream and/or within the flood 
plains area? 
If yes, list here (pro~de complete description) 

5. Have you witnessed any changes to the stream over the years (e.g., stream flow, erosion, floods, etc.)? 
If yes, describe the 
change. ______________________________________________________ _ 

6. Do you feel flood control efforts are necessary for 'lao Stream? Yes __ No __ _ 
Have you observed any of the 
acti~ties: ________________________________________ ___ 

7. Are you familiar with the proposal to repair erosion along the stream? Yes __ No __ 
If yes, is there one particular proposed alignment you favor others? (List by #) 

~y~~~--~~------~--~----------------------------
~ch other alternative alignment would want to 
see? ________________________________ __ 

a. Will one or any of these alternatives impact your use of the str~? 
If YES, then 
how? _____________________________________ __ 

8. Do you think that any of the proposed flood control measures will affect traditional sites/features 
along the stream? 



8. Do you think that any of the proposed flood control measures will affect traditional sites/features 
along the stream? 
If YES, then 
how? ________________________________________________________ __ 

9. In general, how would you characterize the effect(s) of the proposed flood control measures for 'lao 
Stream? 

a. Positive: _______________ _ 
a. Negative: ______________ _ 
b. None foreseen:,_-:-:-__________ _ 
c. Unable to form opinion: _________ __ 

10. Do you have any concernslissues about the proposed flood control measures? 

1. Do you have any suggestions/observations of what the Corps of Engineers can do to help the 
community better understand their proposal(s) for 'lao Stream? 

2. Is there anything else you would like to add or say? 
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APPENDIX D 
 

List of Individuals Interviewed and/or Contacted for Oral History Studies for the Identification 
of TCPs in the `Iao Flood Control Project,  Maui Island, Hawaii 

 
 
 
1. Charles Keau 
2. Sam Ka`a`ai 
3. Ned Purdy, Division of Forestry 
4. Skippy Hau, area resident and employee of Department of Land and Natural Resources 
5. John Duey 
6. Rose Duey 
7. Bob Hobdy, Division of Forestry 
8. Ed Lindsey 
9. Duke Sevilla, area resident 
10. Kaimu Willstein, Office of Hawaiian Affairs 
11. Melissa Kykendall, State Historic Preservation Office, Maui 
12. Leona Ryder, `Iao Valley School 
13. Manual and Margaret Duarte 
14. Manual Duarte Jr. 
15. Joe Duarte (Manual’s nephew) 
16. Charlie Duarte 
17. Takamiya Family 
18. Kamita family 
19. Honda family 
20. Kanji Wakamatsu (Wakamatsu Fish Market) 
21. Gordon Cockett 
22. Winifred Cockett 
23. Tom Cerizo 
24. Alan K. Bernaldo 
25. Ken and Beverly Kurokawa 
26. Greg Apa 
27. Emmett Rodrigues 
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE,
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings,
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any
property. Additionally, the information provided in this Report is not to be construed as legal advice.

Copyright 2014 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other
trademarks used herein are the property of their respective owners.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

IAO STREAM
WAILUKU, HI 96793

COORDINATES

20.8962000 - 20˚ 53’ 46.32’’Latitude (North): 
156.4993000 - 156˚ 29’ 57.48’’Longitude (West): 
Zone 4Universal Tranverse Mercator: 
760140.1UTM X (Meters): 
2312549.0UTM Y (Meters): 
161 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

20156-H4 KAHAKULOA, HITarget Property Map:
Not reportedMost Recent Revision:

20156-H5 NAPILI, HIWest Map:
Not reportedMost Recent Revision:

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
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NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list

Delisted NPL National Priority List Deletions

Federal CERCLIS list

CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
FEDERAL FACILITY Federal Facility Site Information listing

Federal RCRA CORRACTS facilities list

CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-LQG RCRA - Large Quantity Generators

Federal institutional controls / engineering controls registries

US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls
LUCIS Land Use Control Information System

Federal ERNS list

ERNS Emergency Response Notification System

State and tribal landfill and/or solid waste disposal site lists

SWF/LF Permitted Landfills in the State of Hawaii

State and tribal leaking storage tank lists

INDIAN LUST Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists

UST Underground Storage Tank Database
INDIAN UST Underground Storage Tanks on Indian Land
FEMA UST Underground Storage Tank Listing

State and tribal institutional control / engineering control registries

ENG CONTROLS Engineering Control Sites

State and tribal voluntary cleanup sites

VCP Voluntary Response Program Sites
INDIAN VCP Voluntary Cleanup Priority Listing
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State and tribal Brownfields sites

BROWNFIELDS Brownfields Sites

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
ODI Open Dump Inventory
INDIAN ODI Report on the Status of Open Dumps on Indian Lands

Local Lists of Hazardous waste / Contaminated Sites

US CDL Clandestine Drug Labs
CDL Clandestine Drug Lab Listing
US HIST CDL National Clandestine Laboratory Register

Local Land Records

LIENS 2 CERCLA Lien Information

Records of Emergency Release Reports

HMIRS Hazardous Materials Information Reporting System
SPILLS Release Notifications
SPILLS 90 SPILLS 90 data from FirstSearch

Other Ascertainable Records

RCRA NonGen / NLR RCRA - Non Generators
DOT OPS Incident and Accident Data
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
US MINES Mines Master Index File
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System
PADS PCB Activity Database System
MLTS Material Licensing Tracking System
RADINFO Radiation Information Database
FINDS Facility Index System/Facility Registry System
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RAATS RCRA Administrative Action Tracking System
RMP Risk Management Plans
UIC Underground Injection Wells Listing
DRYCLEANERS Permitted Drycleaner Facility Listing
AIRS List of Permitted Facilities
INDIAN RESERV Indian Reservations
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
LEAD SMELTERS Lead Smelter Sites
2020 COR ACTION 2020 Corrective Action Program List
US AIRS Aerometric Information Retrieval System Facility Subsystem
PRP Potentially Responsible Parties
Financial Assurance Financial Assurance Information Listing
US FIN ASSUR Financial Assurance Information
PCB TRANSFORMER PCB Transformer Registration Database
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
COAL ASH DOE Steam-Electric Plant Operation Data
EPA WATCH LIST EPA WATCH LIST

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP EDR Proprietary Manufactured Gas Plants

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

RGA LF Recovered Government Archive Solid Waste Facilities List
RGA HWS Recovered Government Archive State Hazardous Waste Facilities List
RGA LUST Recovered Government Archive Leaking Underground Storage Tank

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STANDARD ENVIRONMENTAL RECORDS

Federal CERCLIS NFRAP site List

CERC-NFRAP: Archived sites are sites that have been removed and archived from the inventory of CERCLIS
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sites. Archived status indicates that, to the best of EPA’s knowledge, assessment at a site has been completed
and that EPA has determined no further steps will be taken to list this site on the National Priorities List
(NPL), unless information indicates this decision was not appropriate or other considerations require a
recommendation for listing at a later time. This decision does not necessarily mean that there is no hazard
associated with a given site; it only means that, based upon available information, the location is not judged
to be a potential NPL site.

     A review of the CERC-NFRAP list, as provided by EDR, and dated 10/25/2013 has revealed that there is
     1 CERC-NFRAP site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     KUKUI GROVE HOLDER   46 TINGS DR SSE 1/4 - 1/2 (0.476 mi.) C14 21

Federal RCRA generators list

RCRA-SQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Small quantity
generators (SQGs) generate between 100 kg and 1,000 kg of hazardous waste per month.

     A review of the RCRA-SQG list, as provided by EDR, and dated 03/11/2014 has revealed that there is 1
     RCRA-SQG site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     MAUI S QUALITY DRY CLEANING   210 IMI KALA ST S 1/8 - 1/4 (0.213 mi.) A4 10

RCRA-CESQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Conditionally
exempt small quantity generators (CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of
acutely hazardous waste per month.

     A review of the RCRA-CESQG list, as provided by EDR, and dated 03/11/2014 has revealed that there is
     1 RCRA-CESQG site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     BROWNING FERRIS IND   280 IMI KALA ST W 0 - 1/8 (0.101 mi.) 3 9

State- and tribal - equivalent CERCLIS

SHWS: The State Hazardous Waste Sites records are the states’ equivalent to CERCLIS. These sites
may or may not already be listed on the federal CERCLIS list. Priority sites planned for cleanup using state
funds (state equivalent of Superfund) are identified along with sites where cleanup will be paid for by
potentially responsible parties. The data come from the Department of Health.

     A review of the SHWS list, as provided by EDR, and dated 01/04/2014 has revealed that there are 12
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     SHWS sites within approximately 1 mile  of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     WAILUKU SUGAR COMPANY PESTICID   250 IMI KALA ST SW 0 - 1/8 (0.075 mi.) 1 7
     GOMES CONSTRUCTION & REPAIRS I   1790 MILL ST SSW 1/4 - 1/2 (0.297 mi.) 8 13
     MECO TRANSFORMER 3358   1540 E MAIN ST SE 1/4 - 1/2 (0.362 mi.) B10 17
     WAILUKU SUGAR AGRICULTURAL DEP   2015 HOLOWAI PL SW 1/4 - 1/2 (0.449 mi.) 12 19
     MAUI SANDTORCHES   46 TING DR SSE 1/4 - 1/2 (0.476 mi.) C13 20
     REX TIRE & SUPPLY, DIESEL   1728 KAAHUMANU AVE SSE 1/2 - 1 (0.572 mi.) 15 23
     2102 VINEYARD ST.   2102 VINEYARD ST SSW 1/2 - 1 (0.572 mi.) 16 24
     ROBERT JOSLIN   2026 MAIN ST SSW 1/2 - 1 (0.610 mi.) 17 25
     MAIN STREET PROMENADE PROJECT   2058 MAIN ST SSW 1/2 - 1 (0.629 mi.) D18 30
     ALVIN’S UPTOWN CHEVRON SERVICE   2085 WEST MAIN ST SSW 1/2 - 1 (0.648 mi.) D19 31
     ORGANIZATIONAL MAINTENANCE SHO   260 S MARKET ST S 1/2 - 1 (0.799 mi.) 20 32

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     WAIALE ASH PILE   MAHALANI ST ESE 1/2 - 1 (0.958 mi.) 21 33

State and tribal leaking storage tank lists

LUST: The Leaking Underground Storage Tank Incident Reports contain an inventory of reported
leaking underground storage tank incidents. The data come from the Department of Health’s Active Leaking
Underground Storage Tank Log Listing.

     A review of the LUST list, as provided by EDR, and dated 12/04/2013 has revealed that there are 2
     LUST sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     HALE MAKUA NURSING HOME - WAIL   1540 LOWER MAIN ST SE 1/4 - 1/2 (0.362 mi.) B9 16
Facility Status: Site Cleanup Completed (NFA)

     OGAWA SERVICE STATION   327 N MARKET ST SW 1/4 - 1/2 (0.415 mi.) 11 18
Facility Status: Site Cleanup Completed (NFA)

State and tribal institutional control / engineering control registries

Voluntary Remediation Program and Brownfields sites with institutional controls in place.

     A review of the INST CONTROL list, as provided by EDR, and dated 01/04/2014 has revealed that there
     is 1 INST CONTROL site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     WAILUKU SUGAR AGRICULTURAL DEP   2015 HOLOWAI PL SW 1/4 - 1/2 (0.449 mi.) 12 19
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EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR US Hist Auto Stat: EDR has searched selected national collections of business directories and has collected
listings of potential gas station/filling station/service station sites that were available to EDR
researchers.  EDR’s review was limited to those categories of sources that might, in EDR’s opinion, include
gas station/filling station/service station establishments. The categories reviewed included, but were not
limited to gas, gas station, gasoline station, filling station, auto, automobile repair, auto service station,
service station, etc. This database falls within a category of information EDR classifies as "High Risk
Historical Records", or HRHR.  EDR’s HRHR effort presents unique and sometimes proprietary data about past
sites and operations that typically create environmental concerns, but may not show up in current government
records searches.

     A review of the EDR US Hist Auto Stat list, as provided by EDR, has revealed that there are 3 EDR US
     Hist Auto Stat sites within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     Not reported   395  NEKI PL WNW 0 - 1/8 (0.101 mi.) 2 8
     Not reported   1720  WILI PA LOOP S 1/8 - 1/4 (0.231 mi.) 6 12
     Not reported   1726  MILL ST SSE 1/8 - 1/4 (0.237 mi.) 7 13

EDR US Hist Cleaners: EDR has searched selected national collections of business directories and has collected
listings of potential dry cleaner sites that were available to EDR researchers. EDR’s review was limited to
those categories of sources that might, in EDR’s opinion, include dry cleaning establishments. The categories
reviewed included, but were not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash
& dry etc.  This database falls within a category of information EDR classifies as "High Risk Historical
Records", or HRHR.  EDR’s HRHR effort presents unique and sometimes proprietary data about past sites and
operations that typically create environmental concerns, but may not show up in current government records
searches.

     A review of the EDR US Hist Cleaners list, as provided by EDR, has revealed that there is 1 EDR US
     Hist Cleaners site  within approximately  0.25 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     Not reported   210  IMI KALA ST S 1/8 - 1/4 (0.213 mi.) A5 12
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Due to poor or inadequate address information, the following sites were not mapped. Count: 20 records. 

Site Name  Database(s)____________  ____________

LOT F4 KANE STREET  SHWS, ENG CONTROLS, INST CONTROL
KALAMAULA LANDFILL  SHWS, ENG CONTROLS
MECO STATION-CLASS TRANSFORMER NO.  SHWS, SPILLS
MECO PAD-MOUNT TRANSFORMER NO. 137  SHWS
VECTOR CONTROL BRANCH, MAUI  SHWS, RGA HWS
HOBRON AVE AREA (KAHULUI)  SHWS, RGA HWS
FONG CONSTRUCTION  SHWS, RGA HWS
A&B DUMP SITE  SHWS, RGA HWS
WAIKAPU DUMP-MAUI COUNTY DUMP  SHWS, RGA HWS
PAIA SUGAR MILL  SHWS, RGA HWS
MECO POLE-MOUNT TRANSFORMER NO. 88  SHWS
Y HATA- MAUI  SHWS, SPILLS
WAIKAPU DUMP-MAUI COUNTY DUMP  CERC-NFRAP
MAUI BLOCKS  UST
VACANT LAND TMK NO (2) 3-8-7:101  RCRA NonGen / NLR
IAO VALLEY STATE PARK - LCC  FINDS
WAILUKU AG DIVERSION OF IAO STREAM  FINDS
IAO MIDDLE SCHOOL  FINDS
IAO STREAM  FINDS
WAIEHU BEACH ROAD, REHABILITATION  FINDS

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTHUcT68g0lL3IymrLqb73eSc4Vl2Z5pckdUeIx4jbXmqk0A5f7ifDJS62Q3C7TeMM6LhDdOyEd976qySDXW3XoFYt6QV2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTHUcT68g0lL3IymrLqb72eSc4Vl2ZApckdUeIxAjbXmqk0A7f7ifDJS6BQ3C7TeMMBLhDdOyEd376qySDXW5XoFYt6QV2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTHUcT68g0lL3IymrLqb73eSc4Vl2Z5pckdUeIx4jbXmqk0A5f7ifDJS62Q3C7TeMM7LhDdOyEd276qySDXW3XoFYt6QV2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTHUcT68g0lL3IymrLqb73eSc4Vl2Z5pckdUeIx4jbXmqk0A5f7ifDJS62Q3C7TeMM6LhDdOyEdA76qySDXW7XoFYt6QV2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTHUcT68g0lL3IymrLqb72eSc4Vl2Z8pckdUeIxAjbXmqk0A4f7ifDJS62Q3C7TeMMALhDdOyEd776qySDXW4XoFYt6QV2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTH3cT68g0lL2IymrLqb72eSc4Vl2Z8pckdUeIxAjbXmqk0A4f7ifDJS62Q3C7TeMM7LhDdOyEd976qySDXW9XoFYt6QV2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTHUcT68g0lL3IymrLqb72eSc4Vl2Z8pckdUeIxAjbXmqk0A3f7ifDJS69Q3C7TeMM2LhDdOyEdB76qySDXWAXoFYt6QV2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Kh4cwKAoh602mqcclwke9XkAiJoCe5Dy6qD0F62XqmRnqfe3aUcTXl2Y46TkVXeVO9YKXHfkYlA.kihiJhA5NaC9Vetq4gPKUbhrA2QDc2AwoY89BAIZoNb2rb65K0IU6FImAuqLt3jncEjlpX8ZSktReRi3qkXvQk5m6bHiUIJfG4UvKLsh.C39McCEwdG2znAqWomh5WU6HT04xBkEmNeqny3SPc2Ol0s6sek5AeHc9RKXM5kK.7lricYJrF3m2CSYemx1kMDXeySB4z.qH3D06uIGFIU6OB4ZTKk7hpk3MBcAwwhi2bdAoloTH3cT68g0lL2IymrLqb72eSc4Vl2Z8pckdUeIxAjbXmqk0A4f7ifDJS62Q3C7TeMM5LhDdOyEd676qySDXW7XoFYt6QV2
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

    0  NR     0      0      0    0 1.000NPL
    0  NR     0      0      0    0 1.000Proposed NPL
    0  NR   NR    NR    NR  NR   TPNPL LIENS

Federal Delisted NPL site list

    0  NR     0      0      0    0 1.000Delisted NPL

Federal CERCLIS list

    0  NR   NR      0      0    0 0.500CERCLIS
    0  NR   NR      0      0    0 0.500FEDERAL FACILITY

Federal CERCLIS NFRAP site List

    1  NR   NR      1      0    0 0.500CERC-NFRAP

Federal RCRA CORRACTS facilities list

    0  NR     0      0      0    0 1.000CORRACTS

Federal RCRA non-CORRACTS TSD facilities list

    0  NR   NR      0      0    0 0.500RCRA-TSDF

Federal RCRA generators list

    0  NR   NR    NR      0    0 0.250RCRA-LQG
    1  NR   NR    NR      1    0 0.250RCRA-SQG
    1  NR   NR    NR      0    1 0.250RCRA-CESQG

Federal institutional controls /
engineering controls registries

    0  NR   NR      0      0    0 0.500US ENG CONTROLS
    0  NR   NR      0      0    0 0.500US INST CONTROL
    0  NR   NR      0      0    0 0.500LUCIS

Federal ERNS list

    0  NR   NR    NR    NR  NR   TPERNS

State- and tribal - equivalent CERCLIS

   12  NR     7      4      0    1 1.000SHWS

State and tribal landfill and/or
solid waste disposal site lists

    0  NR   NR      0      0    0 0.500SWF/LF

State and tribal leaking storage tank lists

    2  NR   NR      2      0    0 0.500LUST
    0  NR   NR      0      0    0 0.500INDIAN LUST

State and tribal registered storage tank lists

    0  NR   NR    NR      0    0 0.250UST
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MAP FINDINGS SUMMARY

Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR      0    0 0.250INDIAN UST
    0  NR   NR    NR      0    0 0.250FEMA UST

State and tribal institutional
control / engineering control registries

    0  NR   NR      0      0    0 0.500ENG CONTROLS
    1  NR   NR      1      0    0 0.500INST CONTROL

State and tribal voluntary cleanup sites

    0  NR   NR      0      0    0 0.500VCP
    0  NR   NR      0      0    0 0.500INDIAN VCP

State and tribal Brownfields sites

    0  NR   NR      0      0    0 0.500BROWNFIELDS

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

    0  NR   NR      0      0    0 0.500US BROWNFIELDS

Local Lists of Landfill / Solid
Waste Disposal Sites

    0  NR   NR      0      0    0 0.500DEBRIS REGION 9
    0  NR   NR      0      0    0 0.500ODI
    0  NR   NR      0      0    0 0.500INDIAN ODI

Local Lists of Hazardous waste /
Contaminated Sites

    0  NR   NR    NR    NR  NR   TPUS CDL
    0  NR   NR    NR    NR  NR   TPCDL
    0  NR   NR    NR    NR  NR   TPUS HIST CDL

Local Land Records

    0  NR   NR    NR    NR  NR   TPLIENS 2

Records of Emergency Release Reports

    0  NR   NR    NR    NR  NR   TPHMIRS
    0  NR   NR    NR    NR  NR   TPSPILLS
    0  NR   NR    NR    NR  NR   TPSPILLS 90

Other Ascertainable Records

    0  NR   NR    NR      0    0 0.250RCRA NonGen / NLR
    0  NR   NR    NR    NR  NR   TPDOT OPS
    0  NR     0      0      0    0 1.000DOD
    0  NR     0      0      0    0 1.000FUDS
    0  NR     0      0      0    0 1.000CONSENT
    0  NR     0      0      0    0 1.000ROD
    0  NR   NR      0      0    0 0.500UMTRA
    0  NR   NR    NR      0    0 0.250US MINES
    0  NR   NR    NR    NR  NR   TPTRIS
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Search
TargetDistance Total

Database Property(Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR  NR   TPTSCA
    0  NR   NR    NR    NR  NR   TPFTTS
    0  NR   NR    NR    NR  NR   TPHIST FTTS
    0  NR   NR    NR    NR  NR   TPSSTS
    0  NR   NR    NR    NR  NR   TPICIS
    0  NR   NR    NR    NR  NR   TPPADS
    0  NR   NR    NR    NR  NR   TPMLTS
    0  NR   NR    NR    NR  NR   TPRADINFO
    0  NR   NR    NR    NR  NR   TPFINDS
    0  NR   NR    NR    NR  NR   TPRAATS
    0  NR   NR    NR    NR  NR   TPRMP
    0  NR   NR    NR    NR  NR   TPUIC
    0  NR   NR    NR      0    0 0.250DRYCLEANERS
    0  NR   NR    NR    NR  NR   TPAIRS
    0  NR     0      0      0    0 1.000INDIAN RESERV
    0  NR   NR      0      0    0 0.500SCRD DRYCLEANERS
    0  NR   NR    NR    NR  NR   TPLEAD SMELTERS
    0  NR   NR    NR      0    0 0.2502020 COR ACTION
    0  NR   NR    NR    NR  NR   TPUS AIRS
    0  NR   NR    NR    NR  NR   TPPRP
    0  NR   NR    NR    NR  NR   TPFinancial Assurance
    0  NR   NR    NR    NR  NR   TPUS FIN ASSUR
    0  NR   NR    NR    NR  NR   TPPCB TRANSFORMER
    0  NR   NR      0      0    0 0.500COAL ASH EPA
    0  NR   NR    NR    NR  NR   TPCOAL ASH DOE
    0  NR   NR    NR    NR  NR   TPEPA WATCH LIST

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

    0  NR     0      0      0    0 1.000EDR MGP
    3  NR   NR    NR      2    1 0.250EDR US Hist Auto Stat
    1  NR   NR    NR      1    0 0.250EDR US Hist Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

    0  NR   NR    NR    NR  NR   TPRGA LF
    0  NR   NR    NR    NR  NR   TPRGA HWS
    0  NR   NR    NR    NR  NR   TPRGA LUST

NOTES:

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                                             No HazardPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Cal MiyaharaProject Manager:
                                             Site DiscoveryProgram:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Wailuku Sugar Company Pesticide Mixing AreaEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Cal MiyaharaProject Manager:
                                             Parking Lot, 250 Imi Kala St, Wail
                                             Removal Action Report, Maui Disposal - Wailuku Post Office FormerDocument Subject:
                                             2011-412-CMMDocument Number:
                                             07/21/2011Document Date:
                                             No Further Action Letter - Unrestricted Residential UseSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             No Hazard Present For Unrestricted Residential UseUse Restrictions:
                                             soil staining or petroleum odor.
                                             500 mg/kg for gross contamination. However, there were no signs of
                                             Petroleum Hydrocarbon as motor oil exceeding residential use EALs of
                                             Two of four DUs had minimal concentrations (563 and 767 mg/kg) ofNature of Residual Contamination:
                                             Found: TPH-o exceeds residential use levels in surface soils.Nature of Contamination:
                                             Response CompleteResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             No HazardPotential Hazard And Controls:
                                             StateProgran Name:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Maui DisposalSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             No HazardPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Cal MiyaharaProject Manager:
                                             StateProgram:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Maui DisposalEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

396 ft.
0.075 mi.

Relative:
Higher

Actual:
164 ft.

< 1/8 WAILUKU, HI  96793
SW RGA HWS250 IMI KALA ST    N/A
1 SHWSWAILUKU SUGAR COMPANY PESTICIDE MIXING AREA S110061652
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2009     MAUI DISPOSAL     250 IMI KALA ST
ST
2012     WAILUKU SUGAR COMPANY PESTICIDE MIXING AREA     250 IMI KALA
2012     MAUI DISPOSAL     250 IMI KALA ST

RGA HWS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Cal MiyaharaProject Manager:
                                             Contamination at the Wailuku Sugar Company
                                             No Further Action Determination for Pesticides and MetalsDocument Subject:
                                             2013-128-CMMDocument Number:
                                             03/06/2013Document Date:
                                             No Further Action Letter - Unrestricted Residential UseSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             No Hazard Present For Unrestricted Residential UseUse Restrictions:
                                             above and below the impacted soils.
                                             action levels, the small area impacted and the presence of clean soils
                                             three factors: the low concentrations relative to our unrestricted
                                             Soils do not pose a threat to human health or the environment based onNature of Residual Contamination:
                                             former PMA
                                             Presumed: possible arsenic, organochlorine release in vicinity ofNature of Contamination:
                                             Response CompleteResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             No HazardPotential Hazard And Controls:
                                             Site DiscoveryProgran Name:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Wailuku Sugar Company Pesticide Mixing AreaSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:

WAILUKU SUGAR COMPANY PESTICIDE MIXING AREA  (Continued) S110061652

          395  NEKI PLAddress:
          2001Year:
          BIG AL S AUTO SERVICEName:

EDR Historical Auto Stations:

534 ft.
0.101 mi.

Relative:
Higher

Actual:
183 ft.

< 1/8 WAILUKU, HI  96793
WNW 395  NEKI PL    N/A
2 EDR US Hist Auto Stat 1015465504
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    (808) 833-9969Owner/operator telephone:
                    Not reportedOwner/operator country:
                    HONOLULU, HI 96819
                    207 PUUHALE RDOwner/operator address:
                    BROWNING FERRIS IND OF HAWAII INCOwner/operator name:

Owner/Operator Summary:

                    hazardous waste
                    the cleanup of a spill, into or on any land or water, of acutely
                    any residue or contaminated soil, waste or other debris resulting from
                    time: 1 kg or less of acutely hazardous waste; or 100 kg or less of
                    hazardous waste during any calendar month, and accumulates at any
                    from the cleanup of a spill, into or on any land or water, of acutely
                    of any residue or contaminated soil, waste or other debris resulting
                    land or water, of acutely hazardous waste; or generates 100 kg or less
                    other debris resulting from the cleanup of a spill, into or on any
                    waste; or 100 kg or less of any residue or contaminated soil, waste or
                    month, and accumulates at any time: 1 kg or less of acutely hazardous
                    or generates 1 kg or less of acutely hazardous waste per calendar
                    month, and accumulates 1000 kg or less of hazardous waste at any time;
                    Handler: generates 100 kg or less of hazardous waste per calendarDescription:
                    Conditionally Exempt Small Quantity GeneratorClassification:
                    09EPA Region:
                    Not reportedContact email:
                    (808) 242-7999Contact telephone:
                    USContact country:
                    WAILUKU, HI 96793
                    280 IMI KALA STContact address:
                    KIRK  DUNCANContact:
                    WAILUKU, HI 96793
                    IMI KALA STMailing address:
                    HI0000146969EPA ID:
                    WAILUKU, HI 96793
                    280 IMI KALA STFacility address:
                    BROWNING FERRIS INDFacility name:
                    02/11/1994Date form received by agency:

RCRA-CESQG:

535 ft.
0.101 mi.

Relative:
Higher

Actual:
174 ft.

< 1/8 WAILUKU, HI  96793
West FINDS280 IMI KALA ST HI0000146969
3 RCRA-CESQGBROWNING FERRIS IND 1004688734

TC3914751.2s   Page 9



MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

STATE MASTER

corrective action activities required under RCRA.
program staff to track the notification, permit, compliance, and
and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA
events and activities related to facilities that generate, transport,
Conservation and Recovery Act (RCRA) program through the tracking of
RCRAInfo is a national information system that supports the Resource
                    Environmental Interest/Information System

                    110005721889Registry ID:

FINDS:

                    No violations foundViolation Status:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:

BROWNING FERRIS IND  (Continued) 1004688734

                    Not reportedOwner/operator country:
                    KIHEI, HI 96753
                    41 KUPUNA STOwner/operator address:
                    LLOYD EUGENE WIENSOwner/operator name:

Owner/Operator Summary:

                    hazardous waste at any time
                    waste during any calendar month, and accumulates more than 1000 kg of
                    hazardous waste at any time; or generates 100 kg or less of hazardous
                    waste during any calendar month and accumulates less than 6000 kg of
                    Handler: generates more than 100 and less than 1000 kg of hazardousDescription:
                    Small Small Quantity GeneratorClassification:
                    PrivateLand type:
                    09EPA Region:
                    Not reportedContact email:
                    (808) 244-1945Contact telephone:
                    USContact country:
                    WAILUKU, HI 96793
                    210 IMI KALA STContact address:
                    JAMIE  LANIASContact:
                    WAILUKU, HI 96793
                    IMI KALA STMailing address:
                    HI0000076869EPA ID:
                    WAILUKU, HI 96793
                    210 IMI KALA STFacility address:
                    MAUI S QUALITY DRY CLEANINGFacility name:
                    12/06/1993Date form received by agency:

RCRA-SQG:

1123 ft. Site 1 of 2 in cluster A
0.213 mi.

Relative:
Higher

Actual:
193 ft.

1/8-1/4 WAILUKU, HI  
South FINDS210 IMI KALA ST HI0000076869
A4 RCRA-SQGMAUI S QUALITY DRY CLEANING 1000860456
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

STATE MASTER

corrective action activities required under RCRA.
program staff to track the notification, permit, compliance, and
and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA
events and activities related to facilities that generate, transport,
Conservation and Recovery Act (RCRA) program through the tracking of
RCRAInfo is a national information system that supports the Resource
                    Environmental Interest/Information System

                    110005721781Registry ID:

FINDS:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    FOLLOW-UP INSPECTIONEvaluation:
                    12/18/2003Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    01/23/2007Evaluation date:

Evaluation Action Summary:

                    No violations foundViolation Status:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    (808) 879-3603Owner/operator telephone:

MAUI S QUALITY DRY CLEANING  (Continued) 1000860456
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

          210  IMI KALA STAddress:
          2004Year:
          MAUIS QLTY DRY CLNNG & LNDRYName:

          210  IMI KALA STAddress:
          2003Year:
          MAUIS QLTY DRY CLNNG & LNDRYName:

          210  IMI KALA STAddress:
          2002Year:
          MAUIS QLTY DRY CLNNG & LNDRYName:

          210  IMI KALA STAddress:
          2001Year:
          MAUIS QUALITY DRY CLEANINGName:

          210  IMI KALA STAddress:
          2001Year:
          MAUIS QLTY DRY CLNNG & LNDRYName:

          210  IMI KALA STAddress:
          1999Year:
          MAUIS QUALITY DRY CLEANING & LAUNDRYName:

EDR Historical Cleaners:

1123 ft. Site 2 of 2 in cluster A
0.213 mi.

Relative:
Higher

Actual:
193 ft.

1/8-1/4 WAILUKU, HI  96793
South 210  IMI KALA ST    N/A
A5 EDR US Hist Cleaners 1015016621

          1720  WILI PA LOOPAddress:
          2012Year:
          AUTOTECH MAUI INCName:

          1720  WILI PA LOOPAddress:
          2011Year:
          AUTOTECH MAUI INCName:

          1720  WILI PA LOOPAddress:
          2010Year:
          AUTOTECH MAUI INCName:

          1720  WILI PA LOOPAddress:
          2009Year:
          AUTO TECHName:

          1720  WILI PA LOOPAddress:
          2007Year:
          AUTO TECHName:

EDR Historical Auto Stations:

1219 ft.
0.231 mi.

Relative:
Higher

Actual:
197 ft.

1/8-1/4 WAILUKU, HI  96793
South 1720  WILI PA LOOP    N/A
6 EDR US Hist Auto Stat 1015269450
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

          1726  MILL STAddress:
          2010Year:
          WAILUKU AUTOMOTIVEName:

          1726  MILL STAddress:
          2009Year:
          WAILUKU AUTOMOTIVEName:

          1726  MILL STAddress:
          2003Year:
          MAUI AUTOMOTIVE CTRName:

          1726  MILL STAddress:
          2001Year:
          MAUI AUTOMOTIVE CTRName:

EDR Historical Auto Stations:

1250 ft.
0.237 mi.

Relative:
Higher

Actual:
196 ft.

1/8-1/4 WAILUKU, HI  96793
SSE 1726  MILL ST    N/A
7 EDR US Hist Auto Stat 1015270281

                    NOT REQUIREDOwner/operator name:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    (415) 555-1212Owner/operator telephone:
                    Not reportedOwner/operator country:
                    NOT REQUIRED, ME 99999
                    NOT REQUIREDOwner/operator address:
                    GOMES CONST JACK GOMESOwner/operator name:

Owner/Operator Summary:

                    Handler: Non-Generators do not presently generate hazardous wasteDescription:
                    Non-GeneratorClassification:
                    Other land typeLand type:
                    09EPA Region:
                    Not reportedContact email:
                    (808) 244-4083Contact telephone:
                    USContact country:
                    WAILUKU MILL, HI 96793
                    1790 MILL STContact address:
                    ENVIRONMENTAL  MANAGERContact:
                    HID982027682EPA ID:
                    WAILUKU, HI 96793
                    1790 MILL STFacility address:
                    GOMES CONST & REPAIRS INCFacility name:
                    08/24/1987Date form received by agency:

RCRA NonGen / NLR:

Financial Assurance
1569 ft. RGA HWS
0.297 mi. UST

Relative:
Higher

Actual:
210 ft.

1/4-1/2 SHWSWAILUKU, HI  
SSW FINDS1790 MILL ST HID982027682
8 RCRA NonGen / NLRGOMES CONSTRUCTION & REPAIRS INC 1000220754
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

STATE MASTER

corrective action activities required under RCRA.
program staff to track the notification, permit, compliance, and
and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA
events and activities related to facilities that generate, transport,
Conservation and Recovery Act (RCRA) program through the tracking of
RCRAInfo is a national information system that supports the Resource
                    Environmental Interest/Information System

                    110006399940Registry ID:

FINDS:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    05/19/1992Evaluation date:

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    01/17/1996Evaluation date:

Evaluation Action Summary:

                    No violations foundViolation Status:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OperatorOwner/Operator Type:
                    PrivateLegal status:
                    (415) 555-1212Owner/operator telephone:
                    Not reportedOwner/operator country:
                    NOT REQUIRED, ME 99999
                    NOT REQUIREDOwner/operator address:

GOMES CONSTRUCTION & REPAIRS INC  (Continued) 1000220754
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2006     1790 MILL STREET     1790 MILL ST
2008     1790 MILL STREET     1790 MILL ST
2009     1790 MILL STREET     1790 MILL ST
2012     1790 MILL STREET     1790 MILL ST

RGA HWS:

        GasolineSubstance:
        550Tank Capacity:
        02/01/1994Date Closed:
        Permanently Out of UseTank Status:
        04/10/1968Date Installed:
        R-1Tank ID:

        Wailuku, 96793 96793Ownder City,St,Zip:
        1790 MILLOwner Address:
        GOMES CONSTRUCTION & REPAIRS INCOwner:
        9-500384Facility ID:

UST:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Clarence CallahanProject Manager:
                                             Not reportedDocument Subject:
                                             Not reportedDocument Number:
                                             08/24/2005Document Date:
                                             No Further Action - Type UndeterminedSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             No Hazard Present For Unrestricted Residential UseUse Restrictions:
                                             Petroleum contaminated soilNature of Residual Contamination:
                                             Not reportedNature of Contamination:
                                             Response CompleteResponse:
                                             Assessment OngoingAssessment:
                                             NFAPriority:
                                             No HazardPotential Hazard And Controls:
                                             StateProgran Name:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Gomes Construction - 1790 Mill Street, Wailuku, MauiSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             No HazardPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Clarence CallahanProject Manager:
                                             StateProgram:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Gomes Construction - 1790 Mill Street, Wailuku, MauiEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

GOMES CONSTRUCTION & REPAIRS INC  (Continued) 1000220754
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    Not reportedExpiration Date:
                    Self InsuredFRTYPE:
                    Permanently Out of UseTank Status:
                    R-1Tank Id:
                    9-500384Alt Facility ID:

HI Financial Assurance:

2005     1790 MILL STREET     1790 MILL ST

GOMES CONSTRUCTION & REPAIRS INC  (Continued) 1000220754

        DieselSubstance:
        500Tank Capacity:
        11/06/1992Date Closed:
        Permanently Out of UseTank Status:
        01/01/1967Date Installed:
        R-4Tank ID:

        DieselSubstance:
        500Tank Capacity:
        11/06/1992Date Closed:
        Permanently Out of UseTank Status:
        01/01/1966Date Installed:
        R-3Tank ID:

        DieselSubstance:
        500Tank Capacity:
        11/06/1992Date Closed:
        Permanently Out of UseTank Status:
        01/01/1966Date Installed:
        R-2Tank ID:

        DieselSubstance:
        1000Tank Capacity:
        11/06/1992Date Closed:
        Permanently Out of UseTank Status:
        01/01/1966Date Installed:
        R-1Tank ID:

        Wailuku, 96793 96793Ownder City,St,Zip:
        472 KAULANA STOwner Address:
        HALE MAKUAOwner:
        9-502621Facility ID:

UST:

        Jose RuizProject Officer:
        930098Release ID:
        10/20/1997Facility Status Date:
        Site Cleanup Completed (NFA)Facility Status:
        9-502621Facility ID:

LUST:

1912 ft. Site 1 of 2 in cluster B
0.362 mi.

Relative:
Higher

Actual:
185 ft.

1/4-1/2 RGA LUSTWAILUKU, HI  96793
SE UST1540 LOWER MAIN ST    N/A
B9 LUSTHALE MAKUA NURSING HOME - WAILUK U003222260
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

1995     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
1997     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
1998     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
1999     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2000     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2001     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2002     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2003     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2004     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2005     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2006     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2007     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2008     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2009     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2010     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2011     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST
2012     HALE MAKUA NURSING HOME - WAILUK     1540 LOWER MAIN ST

RGA LUST:

HALE MAKUA NURSING HOME - WAILUK  (Continued) U003222260

                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             No Hazard Present For Unrestricted Residential UseUse Restrictions:
                                             use.
                                             samples were below HDOH environmental action levels for unrestricted
                                             Confirmation samples were collected beneath the excavated area and allNature of Residual Contamination:
                                             Found: PCBs in soil.Nature of Contamination:
                                             Self Implementing TSCA CleanupResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             No HazardPotential Hazard And Controls:
                                             StateProgran Name:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             MECO Transformer 3358 Self Implementing PCB CleanupSDAR Environmental Interest Name:
                                             Hale MakuaSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             No HazardPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Paul ChongProject Manager:
                                             StateProgram:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             MECO Transformer 3358 Self Implementing PCB CleanupEnvironmental Interest:
                                             MauiIsland:
                                             Hale MakuaSupplemental Location:
                                             Not reportedOrganization:

SHWS:

1912 ft. Site 2 of 2 in cluster B
0.362 mi.

Relative:
Higher

Actual:
185 ft.

1/4-1/2 RGA HWSWAILUKU, HI  96793
SE SPILLS1540 E MAIN ST    N/A
B10 SHWSMECO TRANSFORMER 3358 S110061657
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2009     MECO TRANSFORMER 3358     1540 E MAIN ST
2012     MECO TRANSFORMER 3358     1540 E MAIN ST

RGA HWS:

                    Maui Electric Co., Inc.File Under:
                    Not reportedResult:
                    Not reportedAssignment End Date:
                    Liz GalvezActivity Lead:
                    ResponseActivity Type:
                    GallonsUnits:
                    3Numerical Quantity:
                    Not reportedLess Or Greater Than:
                    Oil LubricatingSubstances:
                    MECO Pad-Mount Transformer no. 3358Units:
                    NoneER:
                    HEER EP&RLead and Program:
                    Not reportedFacility Registry Id:
                    Not reportedHID Number:
                    20080714-1258Case Number:
                    Hale MakuaSupplemental Loc. Text:
                    MauiIsland:

HI SPILLS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Paul ChongProject Manager:
                                             Pad Mount Transformer 3358 PCB ReleaseDocument Subject:
                                             2011-043-PCDocument Number:
                                             01/27/2011Document Date:
                                             No Further Action Letter - Unrestricted Residential UseSite Closure Type:

MECO TRANSFORMER 3358  (Continued) S110061657

        GasolineSubstance:
        1000Tank Capacity:
        03/04/1995Date Closed:
        Permanently Out of UseTank Status:
        07/27/1956Date Installed:
        R-001Tank ID:

        Wailuku, 96793 96793Ownder City,St,Zip:
        327 N MARKET STOwner Address:
        MASASHI OGAWAOwner:
        9-500398Facility ID:

UST:

        Jose RuizProject Officer:
        960046Release ID:
        08/19/1996Facility Status Date:
        Site Cleanup Completed (NFA)Facility Status:
        9-500398Facility ID:

LUST:

2191 ft.
0.415 mi.

Relative:
Higher

Actual:
240 ft.

1/4-1/2 RGA LUSTWAILUKU, HI  96793
SW UST327 N MARKET ST    N/A
11 LUSTOGAWA SERVICE STATION U003222184
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

1997     OGAWA SERVICE STATION     327 N MARKET ST
1998     OGAWA SERVICE STATION     327 N MARKET ST
1999     OGAWA SERVICE STATION     327 N MARKET ST
2000     OGAWA SERVICE STATION     327 N MARKET ST
2001     OGAWA SERVICE STATION     327 N MARKET ST
2002     OGAWA SERVICE STATION     327 N MARKET ST
2003     OGAWA SERVICE STATION     327 N MARKET ST
2004     OGAWA SERVICE STATION     327 N MARKET ST
2005     OGAWA SERVICE STATION     327 N MARKET ST
2006     OGAWA SERVICE STATION     327 N MARKET ST
2007     OGAWA SERVICE STATION     327 N MARKET ST
2008     OGAWA SERVICE STATION     327 N MARKET ST
2009     OGAWA SERVICE STATION     327 N MARKET ST
2010     OGAWA SERVICE STATION     327 N MARKET ST
2011     OGAWA SERVICE STATION     327 N MARKET ST
2012     OGAWA SERVICE STATION     327 N MARKET ST

RGA LUST:

        GasolineSubstance:
        5000Tank Capacity:
        03/04/1996Date Closed:
        Permanently Out of UseTank Status:
        07/27/1977Date Installed:
        R-003Tank ID:

        GasolineSubstance:
        1000Tank Capacity:
        03/04/1996Date Closed:
        Permanently Out of UseTank Status:
        07/27/1956Date Installed:
        R-002Tank ID:

OGAWA SERVICE STATION  (Continued) U003222184

                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Wailuku Sugar Agricultural Department Pesticide MixingSDAR Environmental Interest Name:
                                             Kahekili TerraceSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             Hazard Managed With ControlsPotential Hazards And Controls:
                                             MediumHazard Priority:
                                             UnassignedProject Manager:
                                             Site DiscoveryProgram:
                                             HEERLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Wailuku Sugar Agricultural Department Pesticide MixingEnvironmental Interest:
                                             MauiIsland:
                                             Kahekili TerraceSupplemental Location:
                                             Not reportedOrganization:

SHWS:

2371 ft.
0.449 mi.

Relative:
Higher

Actual:
250 ft.

1/4-1/2 WAILUKU, HI  96793
SW INST CONTROL2015 HOLOWAI PL    N/A
12 SHWSWAILUKU SUGAR AGRICULTURAL DEPARTMENT PESTICIDE MIXING S113230524
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                              Government - Hawaii Dept. of Health Letter IssuedInstitutional Control:
                              MauiIsland:
                              Not reportedZip Suffix:
                              Kahekili TerraceSupplemental Location:
                              Hazard Managed With ControlsPotential hazards and controls:

INST CONTROL:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             UnassignedProject Manager:
                                             Not reportedDocument Subject:
                                             Not reportedDocument Number:
                                             Not reportedDocument Date:
                                             Not reportedSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Government - Hawaii Dept. of Health Letter IssuedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             Controls Required to Manage ContaminationUse Restrictions:
                                             Not reportedNature of Residual Contamination:
                                             Found: Arsenic, lead and dioxin in soil.Nature of Contamination:
                                             Not reportedResponse:
                                             Assessment OngoingAssessment:
                                             MediumPriority:
                                             Hazard Managed With ControlsPotential Hazard And Controls:
                                             Site DiscoveryProgran Name:

WAILUKU SUGAR AGRICULTURAL DEPARTMENT PESTICIDE MIXING  (Continued) S113230524

                                             Not reportedNature of Contamination:
                                             Response CompleteResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             Hazard UndeterminedPotential Hazard And Controls:
                                             StateProgran Name:
                                             Not reportedLead Agency:
                                             110005723217Facility Registry Identifier:
                                             HID077670842HID Number:
                                             Maui SandtorchesSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             Hazard UndeterminedPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             UnassignedProject Manager:
                                             StateProgram:
                                             Not reportedLead Agency:
                                             110005723217Facility Registry Identifier:
                                             HID077670842HID Number:
                                             Maui SandtorchesEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

2511 ft. Site 1 of 2 in cluster C
0.476 mi.

Relative:
Higher

Actual:
243 ft.

1/4-1/2 WAILUKU, HI  96793
SSE RGA HWS46 TING DR    N/A
C13 SHWSMAUI SANDTORCHES S106819015
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2005     MAUI SANDTORCHES     46 TING DR
2006     MAUI SANDTORCHES     46 TING DR
2008     MAUI SANDTORCHES     46 TING DR
2009     MAUI SANDTORCHES     46 TING DR
2012     MAUI SANDTORCHES     46 TING DR

RGA HWS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             UnassignedProject Manager:
                                             Not reportedDocument Subject:
                                             Not reportedDocument Number:
                                             04/15/1996Document Date:
                                             No Further Action - Type UndeterminedSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             UndeterminedUse Restrictions:
                                             Not reportedNature of Residual Contamination:

MAUI SANDTORCHES  (Continued) S106819015

                    WAILUKU, HI 96793
                    46 TINGS DRFacility address:
                    MAUI SANDTORCHESFacility name:
                    07/30/1980Date form received by agency:

RCRA NonGen / NLR:

                  NFRAP-Site does not qualify for the NPL based on existing informationPriority Level:
                  09/01/84Date Completed:
                  08/01/84Date Started:
                  PRELIMINARY ASSESSMENTAction:

                  Not reportedPriority Level:
                  09/01/84Date Completed:
                  /  /Date Started:
                  ARCHIVE SITEAction:

                  Not reportedPriority Level:
                  07/01/80Date Completed:
                  /  /Date Started:
                  DISCOVERYAction:

CERCLIS-NFRAP Assessment History:

                  9000059.00000Person ID:
                  13037389.00000Contact Sequence ID:

CERCLIS-NFRAP Site Contact Details:

                  NFRAP-Site does not qualify for the NPL based on existing informationNon NPL Status:
                  Not on the NPLNPL Status:
                  Not a Federal FacilityFederal Facility:
                  0902848Site ID:

CERC-NFRAP:

2514 ft. Site 2 of 2 in cluster C
0.476 mi.

Relative:
Higher

Actual:
243 ft.

1/4-1/2 FINDSWAILUKU, HI  
SSE RCRA NonGen / NLR46 TINGS DR HID077670842
C14 CERC-NFRAPKUKUI GROVE HOLDER 1000245007
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    110005723217Registry ID:

FINDS:

                    No violations foundViolation Status:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OperatorOwner/Operator Type:
                    PrivateLegal status:
                    (415) 555-1212Owner/operator telephone:
                    Not reportedOwner/operator country:
                    NOT REQUIRED, ME 99999
                    NOT REQUIREDOwner/operator address:
                    NOT REQUIREDOwner/operator name:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    (415) 555-1212Owner/operator telephone:
                    Not reportedOwner/operator country:
                    NOT REQUIRED, ME 99999
                    NOT REQUIREDOwner/operator address:
                    JACQUELINE CARLINOwner/operator name:

Owner/Operator Summary:

                    Handler: Non-Generators do not presently generate hazardous wasteDescription:
                    Non-GeneratorClassification:
                    09EPA Region:
                    Not reportedContact email:
                    (808) 244-7541Contact telephone:
                    USContact country:
                    WAILUKU, HI 96793
                    46 TINGS DRContact address:
                    ENVIRONMENTAL  MANAGERContact:
                    WAILUKU MAUI, HI 96793
                    46 TINGS DRIVEMailing address:
                    HID077670842EPA ID:

KUKUI GROVE HOLDER  (Continued) 1000245007
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

corrective action activities required under RCRA.
program staff to track the notification, permit, compliance, and
and treat, store, or dispose of hazardous waste. RCRAInfo allows RCRA
events and activities related to facilities that generate, transport,
Conservation and Recovery Act (RCRA) program through the tracking of
RCRAInfo is a national information system that supports the Resource
                    Environmental Interest/Information System

KUKUI GROVE HOLDER  (Continued) 1000245007

2009     REX TIRE & SUPPLY, DIESEL     1728 KAAHUMANU AVE
2012     REX TIRE & SUPPLY, DIESEL     1728 KAAHUMANU AVE

RGA HWS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Eric SadoyamaProject Manager:
                                             oil UST
                                             No further action determination for 1991 diesel release from heatingDocument Subject:
                                             2006-149-ESDocument Number:
                                             03/14/2006Document Date:
                                             No Further Action Letter - Unrestricted Residential UseSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             No Hazard Present for Unrestricted Residential UseUse Restrictions:
                                             Diesel fuelNature of Residual Contamination:
                                             Found: Diesel fuel in soilNature of Contamination:
                                             Response CompleteResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             No HazardPotential Hazard And Controls:
                                             StateProgran Name:
                                             HEERLead Agency:
                                             110013778386Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Rex Tire DieselSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             No HazardPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Eric SadoyamaProject Manager:
                                             StateProgram:
                                             HEERLead Agency:
                                             110013778386Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Rex Tire DieselEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

3019 ft.
0.572 mi.

Relative:
Higher

Actual:
212 ft.

1/2-1 KAHULUI, HI  96732
SSE RGA HWS1728 KAAHUMANU AVE    N/A
15 SHWSREX TIRE & SUPPLY, DIESEL S106820230
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Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2005     REX TIRE & SUPPLY, DIESEL     1728 KAAHUMANU AVE
2006     REX TIRE & SUPPLY, DIESEL     1728 KAAHUMANU AVE
2008     REX TIRE & SUPPLY, DIESEL     1728 KAAHUMANU AVE

REX TIRE & SUPPLY, DIESEL  (Continued) S106820230

        Permanently Out of UseTank Status:
        Not reportedDate Installed:
        R-1Tank ID:

        Wailuku, 96793 96793Ownder City,St,Zip:
        1063 LOWER MAIN STOwner Address:
        RALPH KATOOwner:
        9-503115Facility ID:

UST:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Paul ChongProject Manager:
                                             located at 2102 Vineyard St dat
                                             No Further Action Determination for Removal of Underground Fuel TankDocument Subject:
                                             2011-196-PCDocument Number:
                                             04/01/2011Document Date:
                                             No Further Action Letter - Unrestricted Residential UseSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             No Hazard Present For Unrestricted Residential UseUse Restrictions:
                                             Petroleum in soilNature of Residual Contamination:
                                             Not reportedNature of Contamination:
                                             Response CompleteResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             No HazardPotential Hazard And Controls:
                                             StateProgran Name:
                                             HEERLead Agency:
                                             110013766656Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Vineyard Street Tank ClosureSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             No HazardPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Paul ChongProject Manager:
                                             StateProgram:
                                             HEERLead Agency:
                                             110013766656Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Vineyard Street Tank ClosureEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

3021 ft.
0.572 mi. RGA HWS

Relative:
Higher

Actual:
299 ft.

1/2-1 Financial AssuranceWAILUKU, HI  96793
SSW UST2102 VINEYARD ST    N/A
16 SHWS2102 VINEYARD ST. U003222271
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2000          2102 VINEYARD ST
2005     MAUI VINEYARD INN, UST CLOSURE     2102 VINEYARD ST
2006     MAUI VINEYARD INN, UST CLOSURE     2102 VINEYARD ST
2008     MAUI VINEYARD INN, UST CLOSURE     2102 VINEYARD ST
2009     MAUI VINEYARD INN, UST CLOSURE     2102 VINEYARD ST
2012     MAUI VINEYARD INN, UST CLOSURE     2102 VINEYARD ST

RGA HWS:

                    Not reportedExpiration Date:
                    InsuranceFRTYPE:
                    Permanently Out of UseTank Status:
                    R-1Tank Id:
                    9-503115Alt Facility ID:

HI Financial Assurance:

        DieselSubstance:
        550Tank Capacity:
        10/05/1995Date Closed:

2102 VINEYARD ST.  (Continued) U003222271

                    hazardous waste
                    the cleanup of a spill, into or on any land or water, of acutely
                    any residue or contaminated soil, waste or other debris resulting from
                    time: 1 kg or less of acutely hazardous waste; or 100 kg or less of
                    hazardous waste during any calendar month, and accumulates at any
                    from the cleanup of a spill, into or on any land or water, of acutely
                    of any residue or contaminated soil, waste or other debris resulting
                    land or water, of acutely hazardous waste; or generates 100 kg or less
                    other debris resulting from the cleanup of a spill, into or on any
                    waste; or 100 kg or less of any residue or contaminated soil, waste or
                    month, and accumulates at any time: 1 kg or less of acutely hazardous
                    or generates 1 kg or less of acutely hazardous waste per calendar
                    month, and accumulates 1000 kg or less of hazardous waste at any time;
                    Handler: generates 100 kg or less of hazardous waste per calendarDescription:
                    Conditionally Exempt Small Quantity GeneratorClassification:
                    PrivateLand type:
                    09EPA Region:
                    Not reportedContact email:
                    (808) 244-3980Contact telephone:
                    USContact country:
                    WAILUKU, HI 96793
                    2026 MAIN STContact address:
                    ROBERT  JOSLINContact:
                    HID984466896EPA ID:
                    WAILUKU, HI 96793
                    2026 MAIN STFacility address:
                    ROBERT JOSLINFacility name:
                    04/27/2001Date form received by agency:

RCRA-CESQG:

RGA HWS
RGA LUST

3222 ft. SPILLS
0.610 mi. UST

Relative:
Higher

Actual:
282 ft.

1/2-1 LUSTWAILUKU, HI  96793
SSW SHWS2026 MAIN ST HID984466896
17 RCRA-CESQGROBERT JOSLIN 1000601460
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

                    StateEvaluation lead agency:
                    Not reportedDate achieved compliance:
                    Not reportedArea of violation:
                    COMPLIANCE EVALUATION INSPECTION ON-SITEEvaluation:
                    01/19/1996Evaluation date:

Evaluation Action Summary:

                    No violations foundViolation Status:

                    BENZENEWaste name:
                    D018Waste code:

                    LEADWaste name:
                    D008Waste code:

                    WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE.
                    MATERIAL.  LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT
                    WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE
                    FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET,
                    CLOSED CUP FLASH POINT TESTER.  ANOTHER METHOD OF DETERMINING THE
                    LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS
                    IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OFWaste name:
                    D001Waste code:

                    Not DefinedWaste name:
                    D000Waste code:

Hazardous Waste Summary:

                              NoUsed oil transporter:
                              NoUsed oil transfer facility:
                              NoUsed oil Specification marketer:
                              NoUsed oil fuel marketer to burner:
                              NoUser oil refiner:
                              NoUsed oil processor:
                              NoUsed oil fuel burner:
                              NoFurnace exemption:
                              NoOn-site burner exemption:
                              NoUnderground injection activity:
                              NoTreater, storer or disposer of HW:
                              NoTransporter of hazardous waste:
                              NoRecycler of hazardous waste:
                              NoMixed waste (haz. and radioactive):
                              NoU.S. importer of hazardous waste:

Handler Activities Summary:

                    Not reportedOwner/Op end date:
                    Not reportedOwner/Op start date:
                    OwnerOwner/Operator Type:
                    PrivateLegal status:
                    (808) 244-3980Owner/operator telephone:
                    Not reportedOwner/operator country:
                    WAILUKU, HI 96793
                    2026 MAIN STOwner/operator address:
                    ROBERT JOSLINOwner/operator name:

Owner/Operator Summary:

ROBERT JOSLIN  (Continued) 1000601460
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

        Wailuku, 96793 96793Ownder City,St,Zip:
        2026 MAIN StOwner Address:
        VALLEY ISLE MOTORS, LTD.Owner:
        9-501588Facility ID:

UST:

        Shunsheng FuProject Officer:
        010004Release ID:
        05/15/2003Facility Status Date:
        Site Cleanup Completed (NFA)Facility Status:
        9-501588Facility ID:

        Shunsheng FuProject Officer:
        900024Release ID:
        05/15/2003Facility Status Date:
        Site Cleanup Completed (NFA)Facility Status:
        9-501588Facility ID:

LUST:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Melody CalisayProject Manager:
                                             Former Valley Isle MotorsDocument Subject:
                                             Not reportedDocument Number:
                                             05/15/2003Document Date:
                                             No Further Action Letter - Unrestricted Residential UseSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             No Hazard Present for Unrestricted Residential UseUse Restrictions:
                                             NoneNature of Residual Contamination:
                                             Found: Petroleum in soilNature of Contamination:
                                             Response CompleteResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             No HazardPotential Hazard And Controls:
                                             StateProgran Name:
                                             SHWBLead Agency:
                                             110005727516Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Valley Isle Motors Leaking USTSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             No HazardPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Melody CalisayProject Manager:
                                             StateProgram:
                                             SHWBLead Agency:
                                             110005727516Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Valley Isle Motors Leaking USTEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

ROBERT JOSLIN  (Continued) 1000601460
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

        r-6Tank ID:

        GasolineSubstance:
        1000Tank Capacity:
        01/01/1990Date Closed:
        Permanently Out of UseTank Status:
        Not reportedDate Installed:
        r-5Tank ID:

        KeroseneSubstance:
        300Tank Capacity:
        01/01/1990Date Closed:
        Permanently Out of UseTank Status:
        Not reportedDate Installed:
        R-8Tank ID:

        Used OilSubstance:
        300Tank Capacity:
        10/01/2000Date Closed:
        Permanently Out of UseTank Status:
        Not reportedDate Installed:
        R-7Tank ID:

        GasolineSubstance:
        1000Tank Capacity:
        01/01/1990Date Closed:
        Permanently Out of UseTank Status:
        Not reportedDate Installed:
        R-4Tank ID:

        Used OilSubstance:
        1000Tank Capacity:
        05/10/1990Date Closed:
        Permanently Out of UseTank Status:
        Not reportedDate Installed:
        R-3Tank ID:

        Used OilSubstance:
        1000Tank Capacity:
        05/10/1990Date Closed:
        Permanently Out of UseTank Status:
        04/22/1966Date Installed:
        R-2Tank ID:

        Used OilSubstance:
        1000Tank Capacity:
        05/10/1990Date Closed:
        Permanently Out of UseTank Status:
        04/22/1966Date Installed:
        R-1Tank ID:

ROBERT JOSLIN  (Continued) 1000601460
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2001     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2002     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2003     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2004     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2005     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2006     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2007     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2008     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2009     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2010     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2011     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2012     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST

RGA LUST:

                    Valley Isle MotorsFile Under:
                    Refer to ISSTResult:
                    Not reportedAssignment End Date:
                    Terry CorpusActivity Lead:
                    ResponseActivity Type:
                    Not reportedUnits:
                    Not reportedNumerical Quantity:
                    Not reportedLess Or Greater Than:
                    Not reportedSubstances:
                    Former Valley Isle Motors LUSTUnits:
                    NoER:
                    HEER EP&RLead and Program:
                    110005727516Facility Registry Id:
                    Not reportedHID Number:
                    19990805-1343Case Number:
                    Not reportedSupplemental Loc. Text:
                    MauiIsland:

                    Valley Isle MotorsFile Under:
                    Refer to ISSTResult:
                    Not reportedAssignment End Date:
                    Bill PerryActivity Lead:
                    ResponseActivity Type:
                    Not reportedUnits:
                    Not reportedNumerical Quantity:
                    Not reportedLess Or Greater Than:
                    OilSubstances:
                    Valley Isle Motors LUSTUnits:
                    NoER:
                    HEER EP&RLead and Program:
                    110005727516Facility Registry Id:
                    Not reportedHID Number:
                    19990804-1500Case Number:
                    Not reportedSupplemental Loc. Text:
                    MauiIsland:

HI SPILLS:

        GasolineSubstance:
        1000Tank Capacity:
        01/01/1990Date Closed:
        Permanently Out of UseTank Status:
        Not reportedDate Installed:

ROBERT JOSLIN  (Continued) 1000601460
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EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2005     VALLEY ISLE MOTORS LUST     2026 MAIN ST
2006     VALLEY ISLE MOTORS LUST     2026 MAIN ST
2008     VALLEY ISLE MOTORS LUST     2026 MAIN ST
2009     VALLEY ISLE MOTORS LUST     2026 MAIN ST
2012     VALLEY ISLE MOTORS LUST     2026 MAIN ST

RGA HWS:

1997     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
1998     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
1999     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST
2000     VALLEY ISLE MOTORS, LTD.     2026 MAIN ST

ROBERT JOSLIN  (Continued) 1000601460

MAIN ST
2012     MAIN STREET PROMENADE PROJECT (DEMOLITION PHASE 1B)     2058

RGA HWS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Mike CrippsProject Manager:
                                             Not reportedDocument Subject:
                                             Not reportedDocument Number:
                                             09/01/2000Document Date:
                                             No Further Action - Type UndeterminedSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             UndeterminedUse Restrictions:
                                             Not reportedNature of Residual Contamination:
                                             Not reportedNature of Contamination:
                                             Not reportedResponse:
                                             Assessment OngoingAssessment:
                                             NFAPriority:
                                             Hazard UndeterminedPotential Hazard And Controls:
                                             StateProgran Name:
                                             Not reportedLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Main Street Promenade Project (Demolition Phase 1B)SDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             Hazard UndeterminedPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Mike CrippsProject Manager:
                                             StateProgram:
                                             Not reportedLead Agency:
                                             Not reportedFacility Registry Identifier:
                                             Not reportedHID Number:
                                             Main Street Promenade Project (Demolition Phase 1B)Environmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

3320 ft. Site 1 of 2 in cluster D
0.629 mi.

Relative:
Higher

Actual:
290 ft.

1/2-1 WAILUKU, HI  
SSW RGA HWS2058 MAIN ST    N/A
D18 SHWSMAIN STREET PROMENADE PROJECT (DEMOLITION PHASE 1B) S106818881
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MAIN ST
2005     MAIN STREET PROMENADE PROJECT (DEMOLITION PHASE 1B)     2058
MAIN ST
2006     MAIN STREET PROMENADE PROJECT (DEMOLITION PHASE 1B)     2058
MAIN ST
2008     MAIN STREET PROMENADE PROJECT (DEMOLITION PHASE 1B)     2058
MAIN ST
2009     MAIN STREET PROMENADE PROJECT (DEMOLITION PHASE 1B)     2058

MAIN STREET PROMENADE PROJECT (DEMOLITION PHASE 1B)  (Continued) S106818881

2006     ALVIN’S UPTOWN CHEVRON SERVICE STATION     2085 WEST MAIN ST
2008     ALVIN’S UPTOWN CHEVRON SERVICE STATION     2085 WEST MAIN ST
2009     ALVIN’S UPTOWN CHEVRON SERVICE STATION     2085 WEST MAIN ST
2012     ALVIN’S UPTOWN CHEVRON SERVICE STATION     2085 WEST MAIN ST

RGA HWS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Diane EnglandProject Manager:
                                             No Further Action Determination for Release No. 20031119-0831Document Subject:
                                             2005-185-DEDocument Number:
                                             04/28/2005Document Date:
                                             No Further Action Letter - Unrestricted Residential UseSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             UndeterminedUse Restrictions:
                                             Petroleum impacted soilNature of Residual Contamination:
                                             Not reportedNature of Contamination:
                                             Response CompleteResponse:
                                             Response NecessaryAssessment:
                                             NFAPriority:
                                             Hazard UndeterminedPotential Hazard And Controls:
                                             StateProgran Name:
                                             HEERLead Agency:
                                             110006399922Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Hydraulic Hoist and Sand-and-Grease Trap RemovalSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             Hazard UndeterminedPotential Hazards And Controls:
                                             NFAHazard Priority:
                                             Diane EnglandProject Manager:
                                             StateProgram:
                                             HEERLead Agency:
                                             110006399922Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Hydraulic Hoist and Sand-and-Grease Trap RemovalEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

3421 ft. Site 2 of 2 in cluster D
0.648 mi.

Relative:
Higher

Actual:
297 ft.

1/2-1 WAILUKU, HI  96793
SSW RGA HWS2085 WEST MAIN ST    N/A
D19 SHWSALVIN’S UPTOWN CHEVRON SERVICE STATION S107022542
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Direction
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2005     ALVIN’S UPTOWN CHEVRON SERVICE STATION     2085 WEST MAIN ST

ALVIN’S UPTOWN CHEVRON SERVICE STATION  (Continued) S107022542

ST
2005     ORGANIZATIONAL MAINTENANCE SHOP #3 (OMS #3)     260 S MARKET
ST
2006     ORGANIZATIONAL MAINTENANCE SHOP #3 (OMS #3)     260 S MARKET
ST
2008     ORGANIZATIONAL MAINTENANCE SHOP #3 (OMS #3)     260 S MARKET
ST
2009     ORGANIZATIONAL MAINTENANCE SHOP #3 (OMS #3)     260 S MARKET
ST
2012     ORGANIZATIONAL MAINTENANCE SHOP #3 (OMS #3)     260 S MARKET

RGA HWS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             UnassignedProject Manager:
                                             Not reportedDocument Subject:
                                             Not reportedDocument Number:
                                             Not reportedDocument Date:
                                             Not reportedSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             UndeterminedUse Restrictions:
                                             Not reportedNature of Residual Contamination:
                                             Not reportedNature of Contamination:
                                             Not reportedResponse:
                                             Assessment OngoingAssessment:
                                             LowPriority:
                                             Hazard UndeterminedPotential Hazard And Controls:
                                             Hawaii Air National GuardProgran Name:
                                             Not reportedLead Agency:
                                             110013767352Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Organizational Maintenance Shop #3 (OMS #3)SDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             Hazard UndeterminedPotential Hazards And Controls:
                                             LowHazard Priority:
                                             UnassignedProject Manager:
                                             Hawaii Air National GuardProgram:
                                             Not reportedLead Agency:
                                             110013767352Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Organizational Maintenance Shop #3 (OMS #3)Environmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

4217 ft.
0.799 mi.

Relative:
Higher

Actual:
257 ft.

1/2-1 WAILUKU, HI  96793
South RGA HWS260 S MARKET ST    N/A
20 SHWSORGANIZATIONAL MAINTENANCE SHOP #3 (OMS #3) 1006818976
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MAP FINDINGSMap ID
Direction

EDR ID NumberDistance
EPA ID NumberDatabase(s)SiteElevation

2005     WAIALE ASH PILE     MAHALANI ST
2006     WAIALE ASH PILE     MAHALANI ST
2008     WAIALE ASH PILE     MAHALANI ST
2009     WAIALE ASH PILE     MAHALANI ST
2012     WAIALE ASH PILE     MAHALANI ST

RGA HWS:

                                             (808) 586-4249 919 Ala Moana Blvd, Honolulu, HI 96814Contact Information:
                                             Anna FernandezProject Manager:
                                             Not reportedDocument Subject:
                                             Not reportedDocument Number:
                                             Not reportedDocument Date:
                                             Not reportedSite Closure Type:
                                             Not reportedWithin Designated Areawide Contamination:
                                             Not reportedInstitutional Control:
                                             Not reportedDescription of Restrictions:
                                             Not reportedEngineering Control:
                                             Controls Required to Manage ContaminationUse Restrictions:
                                             Not reportedNature of Residual Contamination:
                                             with landfills in soil
                                             Presumed: TPH, metals, pesticides, heterogenous mixture associatedNature of Contamination:
                                             Response OngoingResponse:
                                             Response NecessaryAssessment:
                                             LowPriority:
                                             Hazard PresentPotential Hazard And Controls:
                                             StateProgran Name:
                                             HEERLead Agency:
                                             110013775575Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Waiale Ash PileSDAR Environmental Interest Name:
                                             Not reportedSupplemental Location Text:
                                             MauiIsland:
                                             Not reportedOrganization:
                                             Hazard PresentPotential Hazards And Controls:
                                             LowHazard Priority:
                                             Anna FernandezProject Manager:
                                             StateProgram:
                                             HEERLead Agency:
                                             110013775575Facility Registry Identifier:
                                             Not reportedHID Number:
                                             Waiale Ash PileEnvironmental Interest:
                                             MauiIsland:
                                             Not reportedSupplemental Location:
                                             Not reportedOrganization:

SHWS:

5060 ft.
0.958 mi.

Relative:
Lower

Actual:
80 ft.

1/2-1 WAILUKU, HI  96793
ESE RGA HWSMAHALANI ST    N/A
21 SHWSWAIALE ASH PILE 1006819707
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ORPHAN SUMMARY

City EDR ID Site Name Site Address Zip Database(s)

Count: 20 records.

KAHULUI             1003879111 WAIKAPU DUMP-MAUI COUNTY DUMP CENTRAL MAUI 96732 CERC-NFRAP
KAHULUI             S113230501 MECO STATION-CLASS TRANSFORMER NO. DAIRY RD SE CORNER OF HANA HWY 96732 SHWS, SPILLS
KAHULUI             S113230485 MECO PAD-MOUNT TRANSFORMER NO. 137 DAIRY RD & HANA HWY 96732 SHWS
KAHULUI             S106820852 VECTOR CONTROL BRANCH, MAUI 54 HIGH ST, 641 MUA ST, KAHALE 96793 SHWS, RGA HWS
KAHULUI             1006820577 HOBRON AVE AREA (KAHULUI) HOBRON AVE 96732 SHWS, RGA HWS
KAHULUI             S106817098 FONG CONSTRUCTION HUKILIKI ST 96732 SHWS, RGA HWS
KAHULUI             S113230471 LOT F4 KANE STREET KANE ST 96732 SHWS, ENG CONTROLS, INST CONT
KAHULUI             1006820345 A&B DUMP SITE W PAPA AVE 96732 SHWS, RGA HWS
KAHULUI             1006819647 WAIKAPU DUMP-MAUI COUNTY DUMP WAIKAPU RD 96732 SHWS, RGA HWS
KAUNAKAKAI          S108859913 KALAMAULA LANDFILL HOAWA RD 96793 SHWS, ENG CONTROLS
PAIA                S106819555 PAIA SUGAR MILL BALDWIN AVE 96732 SHWS, RGA HWS
WAIKAPU             1008194955 VACANT LAND TMK NO (2) 3-8-7:101 KUIHELANI HWY NEAR WAIKO RD 96793 RCRA NonGen / NLR
WAILUKU             1012152162 IAO VALLEY STATE PARK - LCC 900 IAO VALLEY ROAD      FINDS
WAILUKU             1009332782 WAILUKU AG DIVERSION OF IAO STREAM KEPANIWAI PARK      FINDS
WAILUKU             1015914219 IAO MIDDLE SCHOOL 260 SOUTH MARTKET STREET      FINDS
WAILUKU             S113230499 MECO POLE-MOUNT TRANSFORMER NO. 88 POLE E-1-16 AT WAIHEE VALLE RD 96793 SHWS
WAILUKU             1014884259 IAO STREAM UNK      FINDS
WAILUKU             S108008644 Y HATA- MAUI 200 WAIEHU BEACH RD & KAHULU B 96793 SHWS, SPILLS
WAILUKU             1015940186 WAIEHU BEACH ROAD, REHABILITATION WAIEHU BEACH ROAD      FINDS
WAILUKU             U001236653 MAUI BLOCKS WAIKAPU-OFF HONOAPIILANI HWY 96793 UST
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To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency
on a monthly or quarterly basis, as required.

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days
from the date the government agency made the information available to the public.

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL:  National Priority List
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon
coverage for over 1,000 NPL site boundaries produced by EPA’s Environmental Photographic Interpretation Center
(EPIC) and regional EPA offices.

Date of Government Version: 10/25/2013
Date Data Arrived at EDR: 11/11/2013
Date Made Active in Reports: 01/28/2014
Number of Days to Update: 78

Source:  EPA
Telephone:  N/A
Last EDR Contact: 04/08/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Quarterly

NPL Site Boundaries

Sources:

EPA’s Environmental Photographic Interpretation Center (EPIC)
Telephone: 202-564-7333

EPA Region 1 EPA Region 6
Telephone 617-918-1143 Telephone: 214-655-6659

EPA Region 3 EPA Region 7
Telephone 215-814-5418 Telephone: 913-551-7247

EPA Region 4 EPA Region 8
Telephone 404-562-8033 Telephone: 303-312-6774

EPA Region 5 EPA Region 9
Telephone 312-886-6686 Telephone: 415-947-4246

EPA Region 10
Telephone 206-553-8665

Proposed NPL:  Proposed National Priority List Sites
A site that has been proposed for listing on the National Priorities List through the issuance of a proposed rule
in the Federal Register. EPA then accepts public comments on the site, responds to the comments, and places on
the NPL those sites that continue to meet the requirements for listing.

Date of Government Version: 10/25/2013
Date Data Arrived at EDR: 11/11/2013
Date Made Active in Reports: 01/28/2014
Number of Days to Update: 78

Source:  EPA
Telephone:  N/A
Last EDR Contact: 04/08/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Quarterly

NPL LIENS:  Federal Superfund Liens
Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority
to file liens against real property in order to recover remedial action expenditures or when the property owner
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens.

Date of Government Version: 10/15/1991
Date Data Arrived at EDR: 02/02/1994
Date Made Active in Reports: 03/30/1994
Number of Days to Update: 56

Source:  EPA
Telephone:  202-564-4267
Last EDR Contact: 08/15/2011
Next Scheduled EDR Contact: 11/28/2011
Data Release Frequency: No Update Planned
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Federal Delisted NPL site list

DELISTED NPL:  National Priority List Deletions
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the
EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the
NPL where no further response is appropriate.

Date of Government Version: 10/25/2013
Date Data Arrived at EDR: 11/11/2013
Date Made Active in Reports: 01/28/2014
Number of Days to Update: 78

Source:  EPA
Telephone:  N/A
Last EDR Contact: 04/08/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Quarterly

Federal CERCLIS list

CERCLIS:  Comprehensive Environmental Response, Compensation, and Liability Information System
CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities,
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). CERCLIS contains sites which are either proposed to or on the National Priorities
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL.

Date of Government Version: 10/25/2013
Date Data Arrived at EDR: 11/11/2013
Date Made Active in Reports: 02/13/2014
Number of Days to Update: 94

Source:  EPA
Telephone:  703-412-9810
Last EDR Contact: 02/28/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Quarterly

FEDERAL FACILITY:  Federal Facility Site Information listing
A listing of National Priority List (NPL) and Base Realignment and Closure (BRAC) sites found in the Comprehensive
Environmental Response, Compensation and Liability Information System (CERCLIS) Database where EPA Federal Facilities
Restoration and Reuse Office is involved in cleanup activities.

Date of Government Version: 05/31/2013
Date Data Arrived at EDR: 07/08/2013
Date Made Active in Reports: 12/06/2013
Number of Days to Update: 151

Source:  Environmental Protection Agency
Telephone:  703-603-8704
Last EDR Contact: 04/11/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Varies

Federal CERCLIS NFRAP site List

CERCLIS-NFRAP:  CERCLIS No Further Remedial Action Planned
Archived sites are sites that have been removed and archived from the inventory of CERCLIS sites. Archived status
indicates that, to the best of EPA’s knowledge, assessment at a site has been completed and that EPA has determined
no further steps will be taken to list this site on the National Priorities List (NPL), unless information indicates
this decision was not appropriate or other considerations require a recommendation for listing at a later time.
This decision does not necessarily mean that there is no hazard associated with a given site; it only means that,
based upon available information, the location is not judged to be a potential NPL site. 

Date of Government Version: 10/25/2013
Date Data Arrived at EDR: 11/11/2013
Date Made Active in Reports: 02/13/2014
Number of Days to Update: 94

Source:  EPA
Telephone:  703-412-9810
Last EDR Contact: 02/28/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Quarterly

Federal RCRA CORRACTS facilities list

CORRACTS:  Corrective Action Report
CORRACTS identifies hazardous waste handlers with RCRA corrective action activity.
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Date of Government Version: 03/11/2014
Date Data Arrived at EDR: 03/13/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 27

Source:  EPA
Telephone:  800-424-9346
Last EDR Contact: 03/13/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Quarterly

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF:  RCRA - Treatment, Storage and Disposal
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the
waste. TSDFs treat, store, or dispose of the waste.

Date of Government Version: 03/11/2014
Date Data Arrived at EDR: 03/13/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 27

Source:  Environmental Protection Agency
Telephone:  (415) 495-8895
Last EDR Contact: 03/13/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Quarterly

Federal RCRA generators list

RCRA-LQG:  RCRA - Large Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGs) generate
over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month.

Date of Government Version: 03/11/2014
Date Data Arrived at EDR: 03/13/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 27

Source:  Environmental Protection Agency
Telephone:  (415) 495-8895
Last EDR Contact: 03/13/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Quarterly

RCRA-SQG:  RCRA - Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity generators (SQGs) generate
between 100 kg and 1,000 kg of hazardous waste per month.

Date of Government Version: 03/11/2014
Date Data Arrived at EDR: 03/13/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 27

Source:  Environmental Protection Agency
Telephone:  (415) 495-8895
Last EDR Contact: 03/13/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Quarterly

RCRA-CESQG:  RCRA - Conditionally Exempt Small Quantity Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small quantity generators
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month.

Date of Government Version: 03/11/2014
Date Data Arrived at EDR: 03/13/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 27

Source:  Environmental Protection Agency
Telephone:  (415) 495-8895
Last EDR Contact: 03/13/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Varies
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Federal institutional controls / engineering controls registries

US ENG CONTROLS:  Engineering Controls Sites List
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building
foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental
media or effect human health.

Date of Government Version: 12/17/2013
Date Data Arrived at EDR: 01/14/2014
Date Made Active in Reports: 01/28/2014
Number of Days to Update: 14

Source:  Environmental Protection Agency
Telephone:  703-603-0695
Last EDR Contact: 03/10/2014
Next Scheduled EDR Contact: 06/23/2014
Data Release Frequency: Varies

US INST CONTROL:  Sites with Institutional Controls
A listing of sites with institutional controls in place. Institutional controls include administrative measures,
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally
required as part of the institutional controls.

Date of Government Version: 12/17/2013
Date Data Arrived at EDR: 01/14/2014
Date Made Active in Reports: 01/28/2014
Number of Days to Update: 14

Source:  Environmental Protection Agency
Telephone:  703-603-0695
Last EDR Contact: 03/10/2014
Next Scheduled EDR Contact: 06/23/2014
Data Release Frequency: Varies

LUCIS:  Land Use Control Information System
LUCIS contains records of land use control information pertaining to the former Navy Base Realignment and Closure
properties.

Date of Government Version: 11/20/2013
Date Data Arrived at EDR: 11/21/2013
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 95

Source:  Department of the Navy
Telephone:  843-820-7326
Last EDR Contact: 02/14/2014
Next Scheduled EDR Contact: 06/02/2014
Data Release Frequency: Varies

Federal ERNS list

ERNS:  Emergency Response Notification System
Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous
substances.

Date of Government Version: 09/30/2013
Date Data Arrived at EDR: 10/01/2013
Date Made Active in Reports: 12/06/2013
Number of Days to Update: 66

Source:  National Response Center, United States Coast Guard
Telephone:  202-267-2180
Last EDR Contact: 04/04/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Annually

State- and tribal - equivalent CERCLIS

SHWS:  Sites List
Facilities, sites or areas in which the Office of Hazard Evaluation and Emergency Response has an interest, has
investigated or may investigate under HRS 128D (includes CERCLIS sites).

Date of Government Version: 01/04/2014
Date Data Arrived at EDR: 02/26/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 9

Source:  Department of Health
Telephone:  808-586-4249
Last EDR Contact: 02/26/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Semi-Annually

State and tribal landfill and/or solid waste disposal site lists
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SWF/LF:  Permitted Landfills in the State of Hawaii
Solid Waste Facilities/Landfill Sites. SWF/LF type records typically contain an inventory of solid waste disposal
facilities or landfills in a particular state. Depending on the state, these may be active or inactive facilities
or open dumps that failed to meet RCRA Subtitle D Section 4004 criteria for solid waste landfills or disposal
sites.

Date of Government Version: 09/17/2012
Date Data Arrived at EDR: 04/03/2013
Date Made Active in Reports: 05/10/2013
Number of Days to Update: 37

Source:  Department of Health
Telephone:  808-586-4245
Last EDR Contact: 04/04/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Varies

State and tribal leaking storage tank lists

LUST:  Leaking Underground Storage Tank Database
Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground
storage tank incidents. Not all states maintain these records, and the information stored varies by state.

Date of Government Version: 12/04/2013
Date Data Arrived at EDR: 12/05/2013
Date Made Active in Reports: 12/10/2013
Number of Days to Update: 5

Source:  Department of Health
Telephone:  808-586-4228
Last EDR Contact: 03/17/2014
Next Scheduled EDR Contact: 06/16/2014
Data Release Frequency: Semi-Annually

INDIAN LUST R7:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Iowa, Kansas, and Nebraska

Date of Government Version: 08/27/2013
Date Data Arrived at EDR: 08/27/2013
Date Made Active in Reports: 11/01/2013
Number of Days to Update: 66

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

INDIAN LUST R6:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in New Mexico and Oklahoma.

Date of Government Version: 09/12/2011
Date Data Arrived at EDR: 09/13/2011
Date Made Active in Reports: 11/11/2011
Number of Days to Update: 59

Source:  EPA Region 6
Telephone:  214-665-6597
Last EDR Contact: 02/21/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

INDIAN LUST R9:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Arizona, California, New Mexico and Nevada

Date of Government Version: 03/01/2013
Date Data Arrived at EDR: 03/01/2013
Date Made Active in Reports: 04/12/2013
Number of Days to Update: 42

Source:  Environmental Protection Agency
Telephone:  415-972-3372
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Quarterly

INDIAN LUST R10:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Alaska, Idaho, Oregon and Washington.

Date of Government Version: 11/06/2013
Date Data Arrived at EDR: 11/07/2013
Date Made Active in Reports: 12/06/2013
Number of Days to Update: 29

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Quarterly
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INDIAN LUST R8:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming.

Date of Government Version: 08/27/2012
Date Data Arrived at EDR: 08/28/2012
Date Made Active in Reports: 10/16/2012
Number of Days to Update: 49

Source:  EPA Region 8
Telephone:  303-312-6271
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Quarterly

INDIAN LUST R5:  Leaking Underground Storage Tanks on Indian Land
Leaking underground storage tanks located on Indian Land in Michigan, Minnesota and Wisconsin.

Date of Government Version: 02/13/2014
Date Data Arrived at EDR: 02/14/2014
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 10

Source:  EPA, Region 5
Telephone:  312-886-7439
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

INDIAN LUST R1:  Leaking Underground Storage Tanks on Indian Land
A listing of leaking underground storage tank locations on Indian Land.

Date of Government Version: 02/01/2013
Date Data Arrived at EDR: 05/01/2013
Date Made Active in Reports: 11/01/2013
Number of Days to Update: 184

Source:  EPA Region 1
Telephone:  617-918-1313
Last EDR Contact: 01/30/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

INDIAN LUST R4:  Leaking Underground Storage Tanks on Indian Land
LUSTs on Indian land in Florida, Mississippi and North Carolina.

Date of Government Version: 11/21/2013
Date Data Arrived at EDR: 11/26/2013
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 90

Source:  EPA Region 4
Telephone:  404-562-8677
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Semi-Annually

State and tribal registered storage tank lists

UST:  Underground Storage Tank Database
Registered Underground Storage Tanks. UST’s are regulated under Subtitle I of the Resource Conservation and Recovery
Act (RCRA) and must be registered with the state department responsible for administering the UST program. Available
information varies by state program.

Date of Government Version: 12/04/2013
Date Data Arrived at EDR: 12/05/2013
Date Made Active in Reports: 12/10/2013
Number of Days to Update: 5

Source:  Department of Health
Telephone:  808-586-4228
Last EDR Contact: 03/17/2014
Next Scheduled EDR Contact: 06/16/2014
Data Release Frequency: Semi-Annually

INDIAN UST R1:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont and ten Tribal
Nations).

Date of Government Version: 02/01/2013
Date Data Arrived at EDR: 05/01/2013
Date Made Active in Reports: 01/27/2014
Number of Days to Update: 271

Source:  EPA, Region 1
Telephone:  617-918-1313
Last EDR Contact: 01/30/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies
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INDIAN UST R4:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee
and Tribal Nations)

Date of Government Version: 11/21/2013
Date Data Arrived at EDR: 11/26/2013
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 90

Source:  EPA Region 4
Telephone:  404-562-9424
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Semi-Annually

INDIAN UST R5:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 5 (Michigan, Minnesota and Wisconsin and Tribal Nations).

Date of Government Version: 02/13/2014
Date Data Arrived at EDR: 02/14/2014
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 10

Source:  EPA Region 5
Telephone:  312-886-6136
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

INDIAN UST R6:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 6 (Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes).

Date of Government Version: 01/29/2014
Date Data Arrived at EDR: 01/29/2014
Date Made Active in Reports: 03/12/2014
Number of Days to Update: 42

Source:  EPA Region 6
Telephone:  214-665-7591
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Semi-Annually

INDIAN UST R7:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 7 (Iowa, Kansas, Missouri, Nebraska, and 9 Tribal Nations).

Date of Government Version: 12/31/2012
Date Data Arrived at EDR: 02/28/2013
Date Made Active in Reports: 04/12/2013
Number of Days to Update: 43

Source:  EPA Region 7
Telephone:  913-551-7003
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

INDIAN UST R8:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 8 (Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations).

Date of Government Version: 07/29/2013
Date Data Arrived at EDR: 08/01/2013
Date Made Active in Reports: 11/01/2013
Number of Days to Update: 92

Source:  EPA Region 8
Telephone:  303-312-6137
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Quarterly

INDIAN UST R9:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 9 (Arizona, California, Hawaii, Nevada, the Pacific Islands, and Tribal Nations).

Date of Government Version: 07/29/2013
Date Data Arrived at EDR: 07/30/2013
Date Made Active in Reports: 12/06/2013
Number of Days to Update: 129

Source:  EPA Region 9
Telephone:  415-972-3368
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Quarterly
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INDIAN UST R10:  Underground Storage Tanks on Indian Land
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian
land in EPA Region 10 (Alaska, Idaho, Oregon, Washington, and Tribal Nations).

Date of Government Version: 02/05/2013
Date Data Arrived at EDR: 02/06/2013
Date Made Active in Reports: 04/12/2013
Number of Days to Update: 65

Source:  EPA Region 10
Telephone:  206-553-2857
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Quarterly

FEMA UST:  Underground Storage Tank Listing
A listing of all FEMA owned underground storage tanks.

Date of Government Version: 01/01/2010
Date Data Arrived at EDR: 02/16/2010
Date Made Active in Reports: 04/12/2010
Number of Days to Update: 55

Source:  FEMA
Telephone:  202-646-5797
Last EDR Contact: 04/15/2014
Next Scheduled EDR Contact: 07/28/2014
Data Release Frequency: Varies

State and tribal institutional control / engineering control registries

ENG CONTROLS:  Engineering Control Sites
A listing of sites with engineering controls in place.

Date of Government Version: 01/04/2014
Date Data Arrived at EDR: 02/26/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 9

Source:  Department of Health
Telephone:  404-586-4249
Last EDR Contact: 02/26/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Varies

INST CONTROL:  Sites with Institutional Controls
Voluntary Remediation Program and Brownfields sites with institutional controls in place.

Date of Government Version: 01/04/2014
Date Data Arrived at EDR: 02/26/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 9

Source:  Department of Health
Telephone:  808-586-4249
Last EDR Contact: 02/26/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Varies

State and tribal voluntary cleanup sites

INDIAN VCP R1:  Voluntary Cleanup Priority Listing
A listing of voluntary cleanup priority sites located on Indian Land located in Region 1.

Date of Government Version: 09/17/2013
Date Data Arrived at EDR: 10/01/2013
Date Made Active in Reports: 12/06/2013
Number of Days to Update: 66

Source:  EPA, Region 1
Telephone:  617-918-1102
Last EDR Contact: 04/01/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Varies

INDIAN VCP R7:  Voluntary Cleanup Priority Lisitng
A listing of voluntary cleanup priority sites located on Indian Land located in Region 7.

Date of Government Version: 03/20/2008
Date Data Arrived at EDR: 04/22/2008
Date Made Active in Reports: 05/19/2008
Number of Days to Update: 27

Source:  EPA, Region 7
Telephone:  913-551-7365
Last EDR Contact: 04/20/2009
Next Scheduled EDR Contact: 07/20/2009
Data Release Frequency: Varies
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VCP:  Voluntary Response Program Sites
Sites participating in the Voluntary Response Program. The purpose of the VRP is to streamline the cleanup process
in a way that will encourage prospective developers, lenders, and purchasers to voluntarily cleanup properties.

Date of Government Version: 01/04/2014
Date Data Arrived at EDR: 02/26/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 9

Source:  Department of Health
Telephone:  808-586-4249
Last EDR Contact: 02/26/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Varies

State and tribal Brownfields sites

BROWNFIELDS:  Brownfields Sites
With certain legal exclusions and additions, the term ‘brownfield site’ means real property, the expansion, redevelopment,
or reuse of which may be complicated by the presence or potential presence of a hazardous substance, pollutant,
or contaminant.

Date of Government Version: 01/04/2014
Date Data Arrived at EDR: 02/26/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 9

Source:  Department of Health
Telephone:  808-586-4249
Last EDR Contact: 02/26/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Varies

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS:  A Listing of Brownfields Sites
Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the presence
or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting in these
properties takes development pressures off of undeveloped, open land, and both improves and protects the environment.
Assessment, Cleanup and Redevelopment Exchange System (ACRES) stores information reported by EPA Brownfields
grant recipients on brownfields properties assessed or cleaned up with grant funding as well as information on
Targeted Brownfields Assessments performed by EPA Regions. A listing of ACRES Brownfield sites is obtained from
Cleanups in My Community. Cleanups in My Community provides information on Brownfields properties for which information
is reported back to EPA, as well as areas served by Brownfields grant programs.

Date of Government Version: 03/20/2014
Date Data Arrived at EDR: 03/20/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 20

Source:  Environmental Protection Agency
Telephone:  202-566-2777
Last EDR Contact: 03/20/2014
Next Scheduled EDR Contact: 07/07/2014
Data Release Frequency: Semi-Annually

Local Lists of Landfill / Solid Waste Disposal Sites

DEBRIS REGION 9:  Torres Martinez Reservation Illegal Dump Site Locations
A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside
County and northern Imperial County, California.

Date of Government Version: 01/12/2009
Date Data Arrived at EDR: 05/07/2009
Date Made Active in Reports: 09/21/2009
Number of Days to Update: 137

Source:  EPA, Region 9
Telephone:  415-947-4219
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: No Update Planned

ODI:  Open Dump Inventory
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258
Subtitle D Criteria.

Date of Government Version: 06/30/1985
Date Data Arrived at EDR: 08/09/2004
Date Made Active in Reports: 09/17/2004
Number of Days to Update: 39

Source:  Environmental Protection Agency
Telephone:  800-424-9346
Last EDR Contact: 06/09/2004
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned
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INDIAN ODI:  Report on the Status of Open Dumps on Indian Lands
Location of open dumps on Indian land.

Date of Government Version: 12/31/1998
Date Data Arrived at EDR: 12/03/2007
Date Made Active in Reports: 01/24/2008
Number of Days to Update: 52

Source:  Environmental Protection Agency
Telephone:  703-308-8245
Last EDR Contact: 11/04/2013
Next Scheduled EDR Contact: 02/17/2014
Data Release Frequency: Varies

Local Lists of Hazardous waste / Contaminated Sites

US CDL:  Clandestine Drug Labs
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this
web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.

Date of Government Version: 12/04/2013
Date Data Arrived at EDR: 12/10/2013
Date Made Active in Reports: 02/13/2014
Number of Days to Update: 65

Source:  Drug Enforcement Administration
Telephone:  202-307-1000
Last EDR Contact: 03/04/2014
Next Scheduled EDR Contact: 06/16/2014
Data Release Frequency: Quarterly

CDL:  Clandestine Drug Lab Listing
A listing of clandestine drug lab site locations.

Date of Government Version: 08/04/2010
Date Data Arrived at EDR: 09/10/2010
Date Made Active in Reports: 10/22/2010
Number of Days to Update: 42

Source:  Department of Health
Telephone:  808-586-4249
Last EDR Contact: 03/03/2014
Next Scheduled EDR Contact: 06/16/2014
Data Release Frequency: Varies

US HIST CDL:  National Clandestine Laboratory Register
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this
web site as a public service. It contains addresses of some locations where law enforcement agencies reported
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites.
In most cases, the source of the entries is not the Department, and the Department has not verified the entry
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example,
contacting local law enforcement and local health departments.

Date of Government Version: 09/01/2007
Date Data Arrived at EDR: 11/19/2008
Date Made Active in Reports: 03/30/2009
Number of Days to Update: 131

Source:  Drug Enforcement Administration
Telephone:  202-307-1000
Last EDR Contact: 03/04/2014
Next Scheduled EDR Contact: 06/16/2014
Data Release Frequency: No Update Planned

Local Land Records

LIENS 2:  CERCLA Lien Information
A Federal CERCLA (’Superfund’) lien can exist by operation of law at any site or property at which EPA has spent
Superfund monies. These monies are spent to investigate and address releases and threatened releases of contamination.
CERCLIS provides information as to the identity of these sites and properties.

Date of Government Version: 02/06/2013
Date Data Arrived at EDR: 04/25/2013
Date Made Active in Reports: 05/10/2013
Number of Days to Update: 15

Source:  Environmental Protection Agency
Telephone:  202-564-6023
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies
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Records of Emergency Release Reports

HMIRS:  Hazardous Materials Information Reporting System
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT.

Date of Government Version: 12/31/2013
Date Data Arrived at EDR: 01/03/2014
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 52

Source:  U.S. Department of Transportation
Telephone:  202-366-4555
Last EDR Contact: 04/01/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Annually

SPILLS:  Release Notifications
Releases of hazardous substances to the environment reported to the Office of Hazard Evaluation and Emergency
Response since 1988.

Date of Government Version: 01/04/2014
Date Data Arrived at EDR: 02/26/2014
Date Made Active in Reports: 03/10/2014
Number of Days to Update: 12

Source:  Department of Health
Telephone:  808-586-4249
Last EDR Contact: 02/26/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Varies

SPILLS 90:  SPILLS90 data from FirstSearch
Spills 90 includes those spill and release records available exclusively from FirstSearch databases. Typically,
they may include chemical, oil and/or hazardous substance spills recorded after 1990. Duplicate records that are
already included in EDR incident and release records are not included in Spills 90.

Date of Government Version: 03/10/2012
Date Data Arrived at EDR: 01/03/2013
Date Made Active in Reports: 02/11/2013
Number of Days to Update: 39

Source:  FirstSearch
Telephone:  N/A
Last EDR Contact: 01/03/2013
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

Other Ascertainable Records

RCRA NonGen / NLR:  RCRA - Non Generators
RCRAInfo is EPA’s comprehensive information system, providing access to data supporting the Resource Conservation
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste
as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently generate hazardous
waste.

Date of Government Version: 03/11/2014
Date Data Arrived at EDR: 03/13/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 27

Source:  Environmental Protection Agency
Telephone:  (415) 495-8895
Last EDR Contact: 03/13/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Varies

DOT OPS:  Incident and Accident Data
Department of Transporation, Office of Pipeline Safety Incident and Accident data.

Date of Government Version: 07/31/2012
Date Data Arrived at EDR: 08/07/2012
Date Made Active in Reports: 09/18/2012
Number of Days to Update: 42

Source:  Department of Transporation, Office of Pipeline Safety
Telephone:  202-366-4595
Last EDR Contact: 02/06/2014
Next Scheduled EDR Contact: 05/19/2014
Data Release Frequency: Varies

DOD:  Department of Defense Sites
This data set consists of federally owned or administered lands, administered by the Department of Defense, that
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands.
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Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 11/10/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 62

Source:  USGS
Telephone:  888-275-8747
Last EDR Contact: 01/15/2014
Next Scheduled EDR Contact: 04/28/2014
Data Release Frequency: Semi-Annually

FUDS:  Formerly Used Defense Sites
The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers
is actively working or will take necessary cleanup actions.

Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 02/26/2013
Date Made Active in Reports: 03/13/2013
Number of Days to Update: 15

Source:  U.S. Army Corps of Engineers
Telephone:  202-528-4285
Last EDR Contact: 03/10/2014
Next Scheduled EDR Contact: 06/23/2014
Data Release Frequency: Varies

CONSENT:  Superfund (CERCLA) Consent Decrees
Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released
periodically by United States District Courts after settlement by parties to litigation matters.

Date of Government Version: 12/31/2013
Date Data Arrived at EDR: 01/24/2014
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 31

Source:  Department of Justice, Consent Decree Library
Telephone:  Varies
Last EDR Contact: 03/27/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Varies

ROD:  Records Of Decision
Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical
and health information to aid in the cleanup.

Date of Government Version: 11/25/2013
Date Data Arrived at EDR: 12/12/2013
Date Made Active in Reports: 02/24/2014
Number of Days to Update: 74

Source:  EPA
Telephone:  703-416-0223
Last EDR Contact: 03/11/2014
Next Scheduled EDR Contact: 06/23/2014
Data Release Frequency: Annually

UMTRA:  Uranium Mill Tailings Sites
Uranium ore was mined by private companies for federal government use in national defense programs. When the mills
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings
were used as construction materials before the potential health hazards of the tailings were recognized.

Date of Government Version: 09/14/2010
Date Data Arrived at EDR: 10/07/2011
Date Made Active in Reports: 03/01/2012
Number of Days to Update: 146

Source:  Department of Energy
Telephone:  505-845-0011
Last EDR Contact: 02/25/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Varies

US MINES:  Mines Master Index File
Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes
violation information.

Date of Government Version: 08/01/2013
Date Data Arrived at EDR: 09/05/2013
Date Made Active in Reports: 10/03/2013
Number of Days to Update: 28

Source:  Department of Labor, Mine Safety and Health Administration
Telephone:  303-231-5959
Last EDR Contact: 03/05/2014
Next Scheduled EDR Contact: 06/16/2014
Data Release Frequency: Semi-Annually

TRIS:  Toxic Chemical Release Inventory System
Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and
land in reportable quantities under SARA Title III Section 313.

TC3914751.2s     Page GR-12

GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING



Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 07/31/2013
Date Made Active in Reports: 09/13/2013
Number of Days to Update: 44

Source:  EPA
Telephone:  202-566-0250
Last EDR Contact: 02/26/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Annually

TSCA:  Toxic Substances Control Act
Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant
site.

Date of Government Version: 12/31/2006
Date Data Arrived at EDR: 09/29/2010
Date Made Active in Reports: 12/02/2010
Number of Days to Update: 64

Source:  EPA
Telephone:  202-260-5521
Last EDR Contact: 03/28/2014
Next Scheduled EDR Contact: 07/07/2014
Data Release Frequency: Every 4 Years

FTTS:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA,
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the
Agency on a quarterly basis.

Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

Source:  EPA/Office of Prevention, Pesticides and Toxic Substances
Telephone:  202-566-1667
Last EDR Contact: 02/24/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Quarterly

FTTS INSP:  FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)/TSCA (Toxic Substances Control Act)
A listing of FIFRA/TSCA Tracking System (FTTS) inspections and enforcements.

Date of Government Version: 04/09/2009
Date Data Arrived at EDR: 04/16/2009
Date Made Active in Reports: 05/11/2009
Number of Days to Update: 25

Source:  EPA
Telephone:  202-566-1667
Last EDR Contact: 02/24/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Quarterly

HIST FTTS:  FIFRA/TSCA Tracking System Administrative Case Listing
A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions. The
information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation of FIFRA
(Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions
are now closing out records. Because of that, and the fact that some EPA regions are not providing EPA Headquarters
with updated records, it was decided to create a HIST FTTS database. It included records that may not be included
in the newer FTTS database updates. This database is no longer updated.

Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2007
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

HIST FTTS INSP:  FIFRA/TSCA Tracking System Inspection & Enforcement Case Listing
A complete inspection and enforcement case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA
regions. The information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation
of FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some
EPA regions are now closing out records. Because of that, and the fact that some EPA regions are not providing
EPA Headquarters with updated records, it was decided to create a HIST FTTS database. It included records that
may not be included in the newer FTTS database updates. This database is no longer updated.
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Date of Government Version: 10/19/2006
Date Data Arrived at EDR: 03/01/2007
Date Made Active in Reports: 04/10/2007
Number of Days to Update: 40

Source:  Environmental Protection Agency
Telephone:  202-564-2501
Last EDR Contact: 12/17/2008
Next Scheduled EDR Contact: 03/17/2008
Data Release Frequency: No Update Planned

SSTS:  Section 7 Tracking Systems
Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices
being produced, and those having been produced and sold or distributed in the past year.

Date of Government Version: 12/31/2009
Date Data Arrived at EDR: 12/10/2010
Date Made Active in Reports: 02/25/2011
Number of Days to Update: 77

Source:  EPA
Telephone:  202-564-4203
Last EDR Contact: 01/28/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Annually

ICIS:  Integrated Compliance Information System
The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES)
program.

Date of Government Version: 07/20/2011
Date Data Arrived at EDR: 11/10/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 61

Source:  Environmental Protection Agency
Telephone:  202-564-5088
Last EDR Contact: 10/09/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Quarterly

PADS:  PCB Activity Database System
PCB Activity Database. PADS Identifies generators, transporters, commercial storers and/or brokers and disposers
of PCB’s who are required to notify the EPA of such activities.

Date of Government Version: 06/01/2013
Date Data Arrived at EDR: 07/17/2013
Date Made Active in Reports: 11/01/2013
Number of Days to Update: 107

Source:  EPA
Telephone:  202-566-0500
Last EDR Contact: 01/28/2014
Next Scheduled EDR Contact: 04/28/2014
Data Release Frequency: Annually

MLTS:  Material Licensing Tracking System
MLTS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which
possess or use radioactive materials and which are subject to NRC licensing requirements. To maintain currency,
EDR contacts the Agency on a quarterly basis.

Date of Government Version: 07/22/2013
Date Data Arrived at EDR: 08/02/2013
Date Made Active in Reports: 11/01/2013
Number of Days to Update: 91

Source:  Nuclear Regulatory Commission
Telephone:  301-415-7169
Last EDR Contact: 03/10/2014
Next Scheduled EDR Contact: 06/23/2014
Data Release Frequency: Quarterly

RADINFO:  Radiation Information Database
The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S.
Environmental Protection Agency (EPA) regulations for radiation and radioactivity.

Date of Government Version: 01/09/2014
Date Data Arrived at EDR: 01/10/2014
Date Made Active in Reports: 03/12/2014
Number of Days to Update: 61

Source:  Environmental Protection Agency
Telephone:  202-343-9775
Last EDR Contact: 04/09/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Quarterly
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FINDS:  Facility Index System/Facility Registry System
Facility Index System. FINDS contains both facility information and ’pointers’ to other sources that contain more
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System).

Date of Government Version: 11/18/2013
Date Data Arrived at EDR: 02/27/2014
Date Made Active in Reports: 03/12/2014
Number of Days to Update: 13

Source:  EPA
Telephone:  (415) 947-8000
Last EDR Contact: 03/14/2014
Next Scheduled EDR Contact: 06/23/2014
Data Release Frequency: Quarterly

RAATS:  RCRA Administrative Action Tracking System
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of
the database for historical records. It was necessary to terminate RAATS because a decrease in agency resources
made it impossible to continue to update the information contained in the database.

Date of Government Version: 04/17/1995
Date Data Arrived at EDR: 07/03/1995
Date Made Active in Reports: 08/07/1995
Number of Days to Update: 35

Source:  EPA
Telephone:  202-564-4104
Last EDR Contact: 06/02/2008
Next Scheduled EDR Contact: 09/01/2008
Data Release Frequency: No Update Planned

RMP:  Risk Management Plans
When Congress passed the Clean Air Act Amendments of 1990, it required EPA to publish regulations and guidance
for chemical accident prevention at facilities using extremely hazardous substances. The Risk Management Program
Rule (RMP Rule) was written to implement Section 112(r) of these amendments. The rule, which built upon existing
industry codes and standards, requires companies of all sizes that use certain flammable and toxic substances
to develop a Risk Management Program, which includes a(n): Hazard assessment that details the potential effects
of an accidental release, an accident history of the last five years, and an evaluation of worst-case and alternative
accidental releases; Prevention program that includes safety precautions and maintenance, monitoring, and employee
training measures; and Emergency response program that spells out emergency health care, employee training measures
and procedures for informing the public and response agencies (e.g the fire department) should an accident occur.

Date of Government Version: 11/01/2013
Date Data Arrived at EDR: 12/12/2013
Date Made Active in Reports: 02/13/2014
Number of Days to Update: 63

Source:  Environmental Protection Agency
Telephone:  202-564-8600
Last EDR Contact: 01/27/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

BRS:  Biennial Reporting System
The Biennial Reporting System is a national system administered by the EPA that collects data on the generation
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG)
and Treatment, Storage, and Disposal Facilities.

Date of Government Version: 12/31/2011
Date Data Arrived at EDR: 02/26/2013
Date Made Active in Reports: 04/19/2013
Number of Days to Update: 52

Source:  EPA/NTIS
Telephone:  800-424-9346
Last EDR Contact: 02/28/2014
Next Scheduled EDR Contact: 06/09/2014
Data Release Frequency: Biennially

UIC:  Underground Injection Wells Listing
A listing of underground injection well locations.

Date of Government Version: 02/07/2013
Date Data Arrived at EDR: 02/12/2013
Date Made Active in Reports: 04/09/2013
Number of Days to Update: 56

Source:  Department of Health
Telephone:  808-586-4258
Last EDR Contact: 03/03/2014
Next Scheduled EDR Contact: 06/16/2014
Data Release Frequency: Varies
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DRYCLEANERS:  Permitted Drycleaner Facility Listing
A listing of permitted drycleaner facilities in the state.

Date of Government Version: 01/01/2014
Date Data Arrived at EDR: 02/21/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 14

Source:  Department of Health
Telephone:  808-586-4200
Last EDR Contact: 04/07/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Varies

AIRS:  List of Permitted Facilities
A listing of permitted facilities in the state.

Date of Government Version: 01/01/2014
Date Data Arrived at EDR: 02/21/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 14

Source:  Department of Health
Telephone:  808-586-4200
Last EDR Contact: 04/07/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Varies

INDIAN RESERV:  Indian Reservations
This map layer portrays Indian administered lands of the United States that have any area equal to or greater
than 640 acres.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 12/08/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 34

Source:  USGS
Telephone:  202-208-3710
Last EDR Contact: 01/15/2014
Next Scheduled EDR Contact: 04/28/2014
Data Release Frequency: Semi-Annually

SCRD DRYCLEANERS:  State Coalition for Remediation of Drycleaners Listing
The State Coalition for Remediation of Drycleaners was established in 1998, with support from the U.S. EPA Office
of Superfund Remediation and Technology Innovation. It is comprised of representatives of states with established
drycleaner remediation programs. Currently the member states are Alabama, Connecticut, Florida, Illinois, Kansas,
Minnesota, Missouri, North Carolina, Oregon, South Carolina, Tennessee, Texas, and Wisconsin.

Date of Government Version: 03/07/2011
Date Data Arrived at EDR: 03/09/2011
Date Made Active in Reports: 05/02/2011
Number of Days to Update: 54

Source:  Environmental Protection Agency
Telephone:  615-532-8599
Last EDR Contact: 01/20/2014
Next Scheduled EDR Contact: 05/05/2014
Data Release Frequency: Varies

LEAD SMELTER 1:  Lead Smelter Sites
A listing of former lead smelter site locations.

Date of Government Version: 01/29/2013
Date Data Arrived at EDR: 02/14/2013
Date Made Active in Reports: 02/27/2013
Number of Days to Update: 13

Source:  Environmental Protection Agency
Telephone:  703-603-8787
Last EDR Contact: 04/04/2014
Next Scheduled EDR Contact: 07/21/2014
Data Release Frequency: Varies

LEAD SMELTER 2:  Lead Smelter Sites
A list of several hundred sites in the U.S. where secondary lead smelting was done from 1931and 1964. These sites
may pose a threat to public health through ingestion or inhalation of contaminated soil or dust

Date of Government Version: 04/05/2001
Date Data Arrived at EDR: 10/27/2010
Date Made Active in Reports: 12/02/2010
Number of Days to Update: 36

Source:  American Journal of Public Health
Telephone:  703-305-6451
Last EDR Contact: 12/02/2009
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned
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2020 COR ACTION:  2020 Corrective Action Program List
The EPA has set ambitious goals for the RCRA Corrective Action program by creating the 2020 Corrective Action
Universe. This RCRA cleanup baseline includes facilities expected to need corrective action. The 2020 universe
contains a wide variety of sites. Some properties are heavily contaminated while others were contaminated but
have since been cleaned up. Still others have not been fully investigated yet, and may require little or no remediation.
Inclusion in the 2020 Universe does not necessarily imply failure on the part of a facility to meet its RCRA obligations.

Date of Government Version: 11/11/2011
Date Data Arrived at EDR: 05/18/2012
Date Made Active in Reports: 05/25/2012
Number of Days to Update: 7

Source:  Environmental Protection Agency
Telephone:  703-308-4044
Last EDR Contact: 02/14/2014
Next Scheduled EDR Contact: 05/26/2014
Data Release Frequency: Varies

PRP:  Potentially Responsible Parties
A listing of verified Potentially Responsible Parties

Date of Government Version: 04/15/2013
Date Data Arrived at EDR: 07/03/2013
Date Made Active in Reports: 09/13/2013
Number of Days to Update: 72

Source:  EPA
Telephone:  202-564-6023
Last EDR Contact: 04/04/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Quarterly

FEDLAND:  Federal and Indian Lands
Federally and Indian administrated lands of the United States. Lands included are administrated by: Army Corps
of Engineers, Bureau of Reclamation, National Wild and Scenic River, National Wildlife Refuge, Public Domain Land,
Wilderness, Wilderness Study Area, Wildlife Management Area, Bureau of Indian Affairs, Bureau of Land Management,
Department of Justice, Forest Service, Fish and Wildlife Service, National Park Service.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 02/06/2006
Date Made Active in Reports: 01/11/2007
Number of Days to Update: 339

Source:  U.S. Geological Survey
Telephone:  888-275-8747
Last EDR Contact: 01/15/2014
Next Scheduled EDR Contact: 04/28/2014
Data Release Frequency: N/A

US AIRS (AFS):  Aerometric Information Retrieval System Facility Subsystem (AFS)
The database is a sub-system of Aerometric Information Retrieval System (AIRS). AFS contains compliance data
on air pollution point sources regulated by the U.S. EPA and/or state and local air regulatory agencies. This
information comes from source reports by various stationary sources of air pollution, such as electric power plants,
steel mills, factories, and universities, and provides information about the air pollutants they produce. Action,
air program, air program pollutant, and general level plant data. It is used to track emissions and compliance
data from industrial plants.

Date of Government Version: 10/23/2013
Date Data Arrived at EDR: 11/06/2013
Date Made Active in Reports: 12/06/2013
Number of Days to Update: 30

Source:  EPA
Telephone:  202-564-5962
Last EDR Contact: 03/31/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Annually

US AIRS MINOR:  Air Facility System Data
A listing of minor source facilities.

Date of Government Version: 10/23/2013
Date Data Arrived at EDR: 11/06/2013
Date Made Active in Reports: 12/06/2013
Number of Days to Update: 30

Source:  EPA
Telephone:  202-564-5962
Last EDR Contact: 03/31/2014
Next Scheduled EDR Contact: 07/14/2014
Data Release Frequency: Annually

Financial Assurance:  Financial Assurance Information Listing
A listing of financial assurance information for underground storage tank facilities. Financial assurance is intended
to ensure that resources are available to pay for the cost of closure, post-closure care, and corrective measures
if the owner or operator of a regulated facility is unable or unwilling to pay.
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Date of Government Version: 01/23/2014
Date Data Arrived at EDR: 01/24/2014
Date Made Active in Reports: 03/07/2014
Number of Days to Update: 42

Source:  Department of Health
Telephone:  808-586-4226
Last EDR Contact: 03/17/2014
Next Scheduled EDR Contact: 06/30/2014
Data Release Frequency: Varies

US FIN ASSUR:  Financial Assurance Information
All owners and operators of facilities that treat, store, or dispose of hazardous waste are required to provide
proof that they will have sufficient funds to pay for the clean up, closure, and post-closure care of their facilities.

Date of Government Version: 02/25/2014
Date Data Arrived at EDR: 02/27/2014
Date Made Active in Reports: 04/09/2014
Number of Days to Update: 41

Source:  Environmental Protection Agency
Telephone:  202-566-1917
Last EDR Contact: 02/14/2014
Next Scheduled EDR Contact: 06/02/2014
Data Release Frequency: Quarterly

PCB TRANSFORMER:  PCB Transformer Registration Database
The database of PCB transformer registrations that includes all PCB registration submittals.

Date of Government Version: 02/01/2011
Date Data Arrived at EDR: 10/19/2011
Date Made Active in Reports: 01/10/2012
Number of Days to Update: 83

Source:  Environmental Protection Agency
Telephone:  202-566-0517
Last EDR Contact: 01/30/2014
Next Scheduled EDR Contact: 05/12/2014
Data Release Frequency: Varies

COAL ASH EPA:  Coal Combustion Residues Surface Impoundments List
A listing of coal combustion residues surface impoundments with high hazard potential ratings.

Date of Government Version: 08/17/2010
Date Data Arrived at EDR: 01/03/2011
Date Made Active in Reports: 03/21/2011
Number of Days to Update: 77

Source:  Environmental Protection Agency
Telephone:  N/A
Last EDR Contact: 03/11/2014
Next Scheduled EDR Contact: 06/23/2014
Data Release Frequency: Varies

COAL ASH DOE:  Sleam-Electric Plan Operation Data
A listing of power plants that store ash in surface ponds.

Date of Government Version: 12/31/2005
Date Data Arrived at EDR: 08/07/2009
Date Made Active in Reports: 10/22/2009
Number of Days to Update: 76

Source:  Department of Energy
Telephone:  202-586-8719
Last EDR Contact: 01/13/2014
Next Scheduled EDR Contact: 04/28/2014
Data Release Frequency: Varies

EPA WATCH LIST:  EPA WATCH LIST
EPA maintains a "Watch List" to facilitate dialogue between EPA, state and local environmental agencies on enforcement
matters relating to facilities with alleged violations identified as either significant or high priority. Being
on the Watch List does not mean that the facility has actually violated the law only that an investigation by
EPA or a state or local environmental agency has led those organizations to allege that an unproven violation
has in fact occurred. Being on the Watch List does not represent a higher level of concern regarding the alleged
violations that were detected, but instead indicates cases requiring additional dialogue between EPA, state and
local agencies - primarily because of the length of time the alleged violation has gone unaddressed or unresolved.

Date of Government Version: 06/30/2013
Date Data Arrived at EDR: 08/13/2013
Date Made Active in Reports: 09/13/2013
Number of Days to Update: 31

Source:  Environmental Protection Agency
Telephone:  617-520-3000
Last EDR Contact: 02/10/2014
Next Scheduled EDR Contact: 05/26/2014
Data Release Frequency: Quarterly
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EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP:  EDR Proprietary Manufactured Gas Plants
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants)
compiled by EDR’s researchers. Manufactured gas sites were used in the United States from the 1800’s to 1950’s
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production,
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds
are potentially hazardous to human health and the environment. The byproduct from this process was frequently
disposed of directly at the plant site and can remain or spread slowly, serving as a continuous source of soil
and groundwater contamination.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: No Update Planned

EDR US Hist Auto Stat:  EDR Exclusive Historic Gas Stations
EDR has searched selected national collections of business directories and has collected listings of potential
gas station/filling station/service station sites that were available to EDR researchers. EDR’s review was limited
to those categories of sources that might, in EDR’s opinion, include gas station/filling station/service station
establishments. The categories reviewed included, but were not limited to gas, gas station, gasoline station,
filling station, auto, automobile repair, auto service station, service station, etc. This database falls within
a category of information EDR classifies as "High Risk Historical Records", or HRHR. EDR’s HRHR effort presents
unique and sometimes proprietary data about past sites and operations that typically create environmental concerns,
but may not show up in current government records searches.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

EDR US Hist Cleaners:  EDR Exclusive Historic Dry Cleaners
EDR has searched selected national collections of business directories and has collected listings of potential
dry cleaner sites that were available to EDR researchers. EDR’s review was limited to those categories of sources
that might, in EDR’s opinion, include dry cleaning establishments. The categories reviewed included, but were
not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash & dry etc. This database falls
within a category of information EDR classifies as "High Risk Historical Records", or HRHR. EDR’s HRHR effort
presents unique and sometimes proprietary data about past sites and operations that typically create environmental
concerns, but may not show up in current government records searches.

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  EDR, Inc.
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

EDR US Hist Auto Stat:  EDR Proprietary Historic Gas Stations - Cole

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  N/A
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies
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EDR US Hist Cleaners:  EDR Proprietary Historic Dry Cleaners - Cole

Date of Government Version: N/A
Date Data Arrived at EDR: N/A
Date Made Active in Reports: N/A
Number of Days to Update: N/A

Source:  N/A
Telephone:  N/A
Last EDR Contact: N/A
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

RGA LF:  Recovered Government Archive Solid Waste Facilities List
The EDR Recovered Government Archive Landfill database provides a list of landfills derived from historical databases
and includes many records that no longer appear in current government lists. Compiled from Records formerly available
from the Department of Health in Hawaii.

Date of Government Version: N/A
Date Data Arrived at EDR: 07/01/2013
Date Made Active in Reports: 01/17/2014
Number of Days to Update: 200

Source:  Department of Health
Telephone:  N/A
Last EDR Contact: 06/01/2012
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

RGA HWS:  Recovered Government Archive State Hazardous Waste Facilities List
The EDR Recovered Government Archive State Hazardous Waste database provides a list of SHWS incidents derived
from historical databases and includes many records that no longer appear in current government lists. Compiled
from Records formerly available from the Department of Health in Hawaii.

Date of Government Version: N/A
Date Data Arrived at EDR: 07/01/2013
Date Made Active in Reports: 01/08/2014
Number of Days to Update: 191

Source:  Department of Health
Telephone:  N/A
Last EDR Contact: 06/01/2012
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

RGA LUST:  Recovered Government Archive Leaking Underground Storage Tank
The EDR Recovered Government Archive Leaking Underground Storage Tank database provides a list of LUST incidents
derived from historical databases and includes many records that no longer appear in current government lists.
Compiled from Records formerly available from the Department of Health in Hawaii.

Date of Government Version: N/A
Date Data Arrived at EDR: 07/01/2013
Date Made Active in Reports: 01/03/2014
Number of Days to Update: 186

Source:  Department of Health
Telephone:  N/A
Last EDR Contact: 06/01/2012
Next Scheduled EDR Contact: N/A
Data Release Frequency: Varies

OTHER DATABASE(S)

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be
complete.  For example, the existence of wetlands information data in a specific report does not mean that all wetlands in the
area covered by the report are included.  Moreover, the absence of any reported wetlands information does not necessarily
mean that wetlands do not exist in the area covered by the report.

Oil/Gas Pipelines: This data was obtained by EDR from the USGS in 1994. It is referred to by USGS as GeoData Digital Line Graphs
from 1:100,000-Scale Maps. It was extracted from the transportation category including some oil, but primarily
gas pipelines.

Electric Power Transmission Line Data
Source:  Rextag Strategies Corp.
Telephone: (281) 769-2247
U.S. Electric Transmission and Power Plants Systems Digital GIS Data

Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity
to environmental discharges.  These sensitive receptors typically include the elderly, the sick, and children.  While the location of all
sensitive receptors cannot be determined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers,
and nursing homes - where individuals who are sensitive receptors are likely to be located.
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AHA Hospitals:
Source: American Hospital Association, Inc.
Telephone: 312-280-5991
The database includes a listing of hospitals based on the American Hospital Association’s annual survey of hospitals.

Medical Centers: Provider of Services Listing
Source: Centers for Medicare & Medicaid Services
Telephone: 410-786-3000
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services,
a federal agency within the U.S. Department of Health and Human Services.

Nursing Homes
Source: National Institutes of Health
Telephone: 301-594-6248
Information on Medicare and Medicaid certified nursing homes in the United States.

Public Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on elementary
and secondary public education in the United States.  It is a comprehensive, annual, national statistical
database of all public elementary and secondary schools and school districts, which contains data that are
comparable across all states.

Private Schools
Source: National Center for Education Statistics
Telephone: 202-502-7300
The National Center for Education Statistics’ primary database on private school locations in the United States. 

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

STREET AND ADDRESS INFORMATION

© 2010 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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geologic strata.
of the soil, and nearby wells.  Groundwater flow velocity is generally impacted by the nature of the
Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics

  2.  Groundwater flow velocity.
  1.  Groundwater flow direction, and

Assessment of the impact of contaminant migration generally has two principal investigative components:

forming an opinion about the impact of potential contaminant migration.
EDR’s GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in

Not reportedMost Recent Revision:
20156-H5 NAPILI, HIWest Map:

Not reportedMost Recent Revision:
20156-H4 KAHAKULOA, HITarget Property Map:

USGS TOPOGRAPHIC MAP

161 ft. above sea levelElevation:
2312549.0UTM Y (Meters): 
760140.1UTM X (Meters): 
Zone 4Universal Tranverse Mercator: 
156.4993 - 156˚ 29’ 57.48’’Longitude (West): 
20.8962 - 20˚ 53’ 46.32’’Latitude (North): 

TARGET PROPERTY COORDINATES

WAILUKU, HI 96793
IAO STREAM
IAO STREAM

TARGET PROPERTY ADDRESS

®GEOCHECK   - PHYSICAL SETTING SOURCE ADDENDUM®
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should be field verified.
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity
Source: Topography has been determined from the USGS 7.5’ Digital Elevation Model and should be evaluated

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES
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246172

145109
663 573 504 447 390 348 294 250 177

161

157

162 123

200 138 81 46

58 23

General ENEGeneral Topographic Gradient:
TARGET PROPERTY TOPOGRAPHY

should contamination exist on the target property, what downgradient sites might be impacted.
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or,
Surface topography may be indicative of the direction of surficial groundwater flow.  This information can be used to
TOPOGRAPHIC INFORMATION

collected on nearby properties, and regional groundwater flow information (from deep aquifers).
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other
Groundwater flow direction for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW DIRECTION INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not Reported

GENERAL DIRECTIONLOCATION
GROUNDWATER FLOWFROM TPMAP ID

hydrogeologically, and the depth to water table.
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory
EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater

AQUIFLOW®

 Search Radius: 1.000 Mile.

contamination exist on the target property, what downgradient sites might be impacted.
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
of groundwater flow direction in the immediate area.  Such hydrogeologic information can be used to assist the
Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator
HYDROGEOLOGIC INFORMATION

YES - refer to the Overview Map and Detail MapNOT AVAILABLE

NATIONAL WETLAND INVENTORY
NWI Electronic
Data CoverageNWI Quad at Target Property

1500030170B  - FEMA Q3 Flood dataAdditional Panels in search area:

1500030190D  - FEMA Q3 Flood dataFlood Plain Panel at Target Property:

YES - refer to the Overview Map and Detail MapMAUI, HI

FEMA FLOOD ZONE
FEMA Flood
Electronic DataTarget Property County

and bodies of water).
Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways

contamination exist on the target property, what downgradient sites might be impacted.
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should
Surface water can act as a hydrologic barrier to groundwater flow.  Such hydrologic information can be used to assist
HYDROLOGIC INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Map, USGS Digital Data Series DDS - 11 (1994).
of the Conterminous U.S. at 1:2,500,000 Scale - a digital representation of the 1974 P.B. King and H.M. Beikman
Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology

ROCK STRATIGRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION

-Category:-Era:
-System:
-Series:
N/ACode:    (decoded above as Era, System & Series)

at which contaminant migration may be occurring.
Geologic information can be used by the environmental professional in forming an opinion about the relative speed
GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY

move more quickly through sandy-gravelly types of soils than silty-clayey types of soils.
characteristics data collected on nearby properties and regional soil information. In general, contaminant plumes
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary
Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional
GROUNDWATER FLOW VELOCITY INFORMATION

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Min: 6.6
Max: 7.3

 Min: 1.41
Max: 14.11  ML-K (proposed)

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay59 inches48 inches 3

Min: 6.6
Max: 7.3

Min: 1.41
Max: 4.23   ML-K (proposed)

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay48 inches14 inches 2

Min: 6.6
Max: 7.3

 Min: 1.41
Max: 14.11  ML-K (proposed)

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clay

clay
cobbly silty14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

cobbly silty claySoil Surface Texture:

IaoSoil Component Name:

Soil Map ID: 1

in a landscape. The following information is based on Soil Conservation Service SSURGO data.
for privately owned lands in the United States. A soil map in a soil survey is a representation of soil patterns
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information
The U.S. Department of Agriculture’s (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

claySoil Surface Texture:

IaoSoil Component Name:

Soil Map ID: 3

Min: 6.6
Max: 7.8

Min: 14.11
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Silty
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay loam59 inches20 inches 2

Min: 6.6
Max: 7.3

Min: 4.23
Max: 14   

50%), silt.
limit less than
Clays (liquid
SOILS, Silts and
FINE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clay

loam
cobbly clay20 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

cobbly clay loamSoil Surface Texture:

PulehuSoil Component Name:

Soil Map ID: 2

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

Well drainedSoil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silty claySoil Surface Texture:

WailukuSoil Component Name:

Soil Map ID: 4

Min: 6.6
Max: 7.3

 Min: 1.41
Max: 14.11  

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay59 inches48 inches 3

Min: 6.6
Max: 7.3

Min: 1.41
Max: 4.23   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay48 inches14 inches 2

Min: 6.6
Max: 7.3

 Min: 1.41
Max: 14.11  

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Clayclay14 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

ModerateCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Somewhat excessively drainedSoil Drainage Class:

textures.
moderately well and well drained soils with moderately coarse
Class B - Moderate infiltration rates. Deep and moderately deep,Hydrologic Group:

sandSoil Surface Texture:

PuuoneSoil Component Name:

Soil Map ID: 6

No Layer Information available.
 

> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

Not ReportedCorrosion Potential - Uncoated Steel:

Hydric Status: Unknown
Soil Drainage Class:

movement of water, or soils with moderately fine or fine textures.
Class C - Slow infiltration rates. Soils with layers impeding downwardHydrologic Group:

silty claySoil Surface Texture:

Water > 40 acresSoil Component Name:

Soil Map ID: 5

Min: 5.6
Max: 6.5

Min: 0.42
Max: 4.23   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay59 inches11 inches 2

Min: 5.6
Max: 6.5

Min: 1.41
Max: 14   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED

Soils.
200), Clayey
passing No.
than 35 pct.
Materials (more
Silt-Claysilty clay11 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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0 - 1/8 Mile SEUSGS40000269171   A1

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1.000State Database
Nearest PWS within 1 mileFederal FRDS PWS
1.000Federal USGS

WELL SEARCH DISTANCE INFORMATION

SEARCH DISTANCE (miles)DATABASE

opinion about the impact of contaminant migration on nearby drinking water wells.
professional in assessing sources that may impact ground water flow direction, and in forming an
EDR Local/Regional Water Agency records provide water well information to assist the environmental

LOCAL / REGIONAL WATER AGENCY RECORDS

Min: 8
Max: 8.5

 Min: 4.23
Max: 14.11  

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED
sand.
Poorly graded
Clean Sands,
SOILS, Sands,
COARSE-GRAINED

Sand.
200), Fine
passing No.
pct. or less
materials (35
Granular

material
cemented40 inches20 inches 2

Min: 7.9
Max: 8.4

Min: 42.34
Max: 141   

Silty Sand.
Sands with fines,
SOILS, Sands,
COARSE-GRAINED
sand.
Poorly graded
Clean Sands,
SOILS, Sands,
COARSE-GRAINED

Sand.
200), Fine
passing No.
pct. or less
materials (35
Granularsand20 inches 0 inches 1

Soil Layer Information           

Boundary Classification Saturated
hydraulic
conductivity
micro m/sec

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Soil Reaction
(pH)

 
> 0 inchesDepth to Watertable Min:

> 0 inchesDepth to Bedrock Min:

HighCorrosion Potential - Uncoated Steel:

Hydric Status: Not hydric

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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1/2 - 1 Mile ESEHI8000000001556   I34
1/2 - 1 Mile WSWHI8000000001548   J33
1/2 - 1 Mile SWHI8000000001545   J32
1/2 - 1 Mile NWHI8000000001606   G28
1/2 - 1 Mile WSWHI8000000001558   H27
1/2 - 1 Mile ESEHI8000000001565   26
1/2 - 1 Mile NWHI8000000001603   G22
1/2 - 1 Mile SEHI8000000001555   21
1/2 - 1 Mile WSWHI8000000001559   F20
1/2 - 1 Mile WNWHI8000000001594   E19
1/2 - 1 Mile SEHI8000000001554   D17
1/2 - 1 Mile SEHI8000000001552   D12
1/2 - 1 Mile ESEHI8000000001573   10
1/2 - 1 Mile WestHI8000000001575   C9
1/2 - 1 Mile ENEHI8000000001589   7
1/2 - 1 Mile ESEHI8000000001568   B6
1/4 - 1/2 Mile SWHI8000000001562   4
0 - 1/8 Mile SSEHI8000000001574   A3

STATE DATABASE WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

Note: PWS System location is not always the same as well location.

1/2 - 1 Mile NWHI0000212   G23

FEDERAL FRDS PUBLIC WATER SUPPLY SYSTEM INFORMATION

LOCATION
FROM TPWELL IDMAP ID

1/2 - 1 Mile SWUSGS40000269149   J36
1/2 - 1 Mile WSWUSGS40000269152   J35
1/2 - 1 Mile WSWUSGS40000269154   J31
1/2 - 1 Mile ESEUSGS40000269145   I30
1/2 - 1 Mile NWUSGS40000269190   G29
1/2 - 1 Mile WSWUSGS40000269160   H25
1/2 - 1 Mile NWUSGS40000269188   G24
1/2 - 1 Mile WSWUSGS40000269159   F18
1/2 - 1 Mile SEUSGS40000269156   D16
1/2 - 1 Mile WNWUSGS40000269184   E15
1/2 - 1 Mile ESEUSGS40000269162   14
1/2 - 1 Mile SEUSGS40000269157   D13
1/2 - 1 Mile SEUSGS40000269158   D11
1/2 - 1 Mile WestUSGS40000269173   C8
1/2 - 1 Mile ESEUSGS40000269164   B5
0 - 1/8 Mile SSEUSGS40000269170   A2

FEDERAL USGS WELL INFORMATION

LOCATION
FROM TPWELL IDMAP ID

®GEOCHECK   - PHYSICAL SETTING SOURCE SUMMARY®
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Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
UnknownVertcollection method:
feetVert accmeasure units:

10Vertacc measure val:feetVert measure units:
180Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:1Horiz Acc measure:
24000Sourcemap scale:-156.498567Longitude:
20.8951241Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
Well: Test hole not completed as a wellMonloc type:
6-5330-04 Test Hole T-113, Wailuku Mill, Maui, HIMonloc name:
USGS-205354156300501Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

A2
SSE
0 - 1/8 Mile
Higher

USGS40000269170FED USGS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
705Wellholedepth:ftWelldepth units:
705Welldepth:Not ReportedConstruction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
ReportedVertcollection method:
feetVert accmeasure units:

1Vertacc measure val:feetVert measure units:
180Vert measure val:NAD83Horiz coord refsys:

UnknownHoriz Collection method:
secondsHoriz Acc measure units:1Horiz Acc measure:
24000Sourcemap scale:-156.498567Longitude:
20.8954018Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Former well name Maui T-113Monloc desc:
WellMonloc type:
6-5330-04 Wailuku Well at Wailuku, Maui, HIMonloc name:
USGS-205355156300501Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

A1
SE
0 - 1/8 Mile
Higher

USGS40000269171FED USGS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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4
SW
1/4 - 1/2 Mile
Higher

HI8000000001562HI WELLS

HI8000000001574Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
01-JAN-45Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-4-020:084Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

-525Bot perf:-483Bot solid:
-525Bot hole:Not ReportedDraft yr:

0Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

22Init cl:
Not ReportedInit head3:

Not ReportedInit head2:16.4Init head:
Not ReportedUse year:OBS - ObservationUse:
705Perf case:663Solid case:

705Well depth:
180Ground el:

1Casing dia:ROTWell type:
113-THOld number:Wailuku SugarOwner user:
-1Utm:0Gps:

20.895Lat83dd:
-156.498611Long83dd:
5Quad map:
MULLINDriller:
1945Yr drilled:
Not ReportedOld name:

Wailuku Mill THWell name:MauiIsland:
6-5330-004Wid:3450Objectid:

A3
SSE
0 - 1/8 Mile
Higher

HI8000000001574HI WELLS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
705Wellholedepth:ftWelldepth units:
705Welldepth:1945Construction date:

Not ReportedAquifer type:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

5Vertacc measure val:feetVert measure units:
180.00Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
24000Sourcemap scale:-156.4919007Longitude:
20.8923465Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5329.06  -17Monloc name:
USGS-205344156294101Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

B5
ESE
1/2 - 1 Mile
Higher

USGS40000269164FED USGS

HI8000000001562Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
02-JAN-00Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-4-033:000Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:Not ReportedBot solid:
Not ReportedBot hole:Not ReportedDraft yr:

0Pump yr:
RAGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:240Init head:
Not ReportedUse year:IRR - Irrigation (non-domestic, non-agriculture)Use:
Not ReportedPerf case:Not ReportedSolid case:

0Well depth:
240Ground el:

Not ReportedCasing dia:TUNWell type:
10-TUOld number:Hawaiian Commercial & Sugar Co. (HC&S)Owner user:
-1Utm:0Gps:

20.891111Lat83dd:
-156.504167Long83dd:
5Quad map:
Not ReportedDriller:
1900Yr drilled:
Not ReportedOld name:

Iao Tunnel (Puako)Well name:MauiIsland:
6-5330-002Wid:3448Objectid:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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7
ENE
1/2 - 1 Mile
Lower

HI8000000001589HI WELLS

HI8000000001568Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
04-APR-69Wcr:Not ReportedLatest hd:

60102Aqui code:
Not ReportedTmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:78Bot solid:
58Bot hole:Not ReportedDraft yr:

0Pump yr:
Not ReportedGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:Not ReportedInit head:
Not ReportedUse year:UNU - UnusedUse:
Not ReportedPerf case:102Solid case:

122Well depth:
180Ground el:

8Casing dia:PERWell type:
Not ReportedOld number:U S ArmyOwner user:
-1Utm:0Gps:

20.8922222222Lat83dd:
-156.491944444Long83dd:
5Quad map:
ROSCOE MOSSDriller:
1969Yr drilled:
Not ReportedOld name:

Wailuku ArmWell name:MauiIsland:
6-5329-017Wid:3442Objectid:

B6
ESE
1/2 - 1 Mile
Higher

HI8000000001568HI WELLS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
122Wellholedepth:ftWelldepth units:
122Welldepth:19690101Construction date:

Not ReportedAquifer type:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Level or other surveying methodVertcollection method:
feetVert accmeasure units:

.01Vertacc measure val:feetVert measure units:
397.66Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
24000Sourcemap scale:-156.5091223Longitude:
20.8962353Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
Well: Test hole not completed as a wellMonloc type:
6-5330-12 Puuohala TH-C, Maui, HIMonloc name:
USGS-205358156304301Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

C8
West
1/2 - 1 Mile
Higher

USGS40000269173FED USGS

HI8000000001589Site id:140T:
Not ReportedSurveyor:7/7/1991Pir:
07-JUN-91Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-4-030:015Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

.21Pump mgd:
300Spec capac:

-25Bot perf:5Bot solid:
-55Bot hole:Not ReportedDraft yr:

1991Pump yr:
RAGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

150Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
60Test chlor:0.5Test ddown:
150Test gpm:6/4/1991Test date:

60Init cl:
Not ReportedInit head3:

Not ReportedInit head2:24.71Init head:
Not ReportedUse year:IRR - ParksUse:
110Perf case:80Solid case:

140Well depth:
85Ground el:

8Casing dia:PERWell type:
Not ReportedOld number:Maui Parks & RecreationOwner user:
-1Utm:0Gps:

20.900306Lat83dd:
-156.491472Long83dd:
5Quad map:
ROSCOE MOSSDriller:
1991Yr drilled:
Not ReportedOld name:

Papohaku ParkWell name:MauiIsland:
6-5429-002Wid:3528Objectid:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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10
ESE
1/2 - 1 Mile
Lower

HI8000000001573HI WELLS

HI8000000001575Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
12-AUG-75Wcr:Not ReportedLatest hd:

60102Aqui code:
Not ReportedTmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

-212Bot perf:-2Bot solid:
-212Bot hole:Not ReportedDraft yr:

0Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:16.7Init head:
Not ReportedUse year:UNU - UnusedUse:
610Perf case:400Solid case:

610Well depth:
398Ground el:

1Casing dia:Not ReportedWell type:
Not ReportedOld number:Wailuku SugarOwner user:
-1Utm:0Gps:

20.8961111111Lat83dd:
-156.509166667Long83dd:
5Quad map:
CONTINENTALDriller:
1975Yr drilled:
Not ReportedOld name:

Puuohala TH-CWell name:MauiIsland:
6-5330-012Wid:3458Objectid:

C9
West
1/2 - 1 Mile
Higher

HI8000000001575HI WELLS

1975-08-12 14.40

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, Number of Measurements: 1

ftWellholedepth units:
610Wellholedepth:ftWelldepth units:
610Welldepth:19750813Construction date:

Not ReportedAquifer type:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

5Vertacc measure val:feetVert measure units:
120.00Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
24000Sourcemap scale:-156.4907896Longitude:
20.8892913Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
Well: Test hole not completed as a wellMonloc type:
6-5329-06 T105Monloc name:
USGS-205333156293701Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

D11
SE
1/2 - 1 Mile
Lower

USGS40000269158FED USGS

HI8000000001573Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
01-JAN-70Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-8-007:055Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

.288Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:14Bot solid:
-8Bot hole:Not ReportedDraft yr:

0Pump yr:
THOGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

300Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
74Test chlor:Not ReportedTest ddown:
300Test gpm:Not ReportedTest date:

285Init cl:
Not ReportedInit head3:

Not ReportedInit head2:Not ReportedInit head:
Not ReportedUse year:IRR - ParksUse:
Not ReportedPerf case:106Solid case:

128Well depth:
120Ground el:

Not ReportedCasing dia:ROTWell type:
17-1Old number:Maui Parks & RecreationOwner user:
-1Utm:0Gps:

20.893861Lat83dd:
-156.488444Long83dd:
5Quad map:
OCEAN VIEWDriller:
1970Yr drilled:
Not ReportedOld name:

War Memorial FootbalWell name:MauiIsland:
6-5329-014Wid:3439Objectid:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC3914751.2s   Page A-20

D13
SE
1/2 - 1 Mile
Lower

USGS40000269157FED USGS

HI8000000001552Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
01-JAN-39Wcr:Not ReportedLatest hd:

60102Aqui code:
Not ReportedTmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:-11Bot solid:
-11Bot hole:Not ReportedDraft yr:

0Pump yr:
THOGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

152Init cl:
Not ReportedInit head3:

Not ReportedInit head2:5.9Init head:
Not ReportedUse year:UNU - UnusedUse:
Not ReportedPerf case:131Solid case:

131Well depth:
120Ground el:

1Casing dia:ROTWell type:
105-THOld number:Maui CountyOwner user:
-1Utm:0Gps:

20.8891666667Lat83dd:
-156.490833333Long83dd:
5Quad map:
JM HEIZERDriller:
1939Yr drilled:
Not ReportedOld name:

Baldwin High  THWell name:MauiIsland:
6-5329-006Wid:3431Objectid:

D12
SE
1/2 - 1 Mile
Lower

HI8000000001552HI WELLS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
131Wellholedepth:ftWelldepth units:
131Welldepth:19390101Construction date:

Not ReportedAquifer type:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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Ground-water levels, Number of Measurements: 0

Not ReportedWellholedepth units:
Not ReportedWellholedepth:ftWelldepth units:
128Welldepth:19700101Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

5Vertacc measure val:feetVert measure units:
120.00Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
24000Sourcemap scale:-156.489123Longitude:
20.89068Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5329-14 W17-1Monloc name:
USGS-205338156293101Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

14
ESE
1/2 - 1 Mile
Lower

USGS40000269162FED USGS

Ground-water levels, Number of Measurements: 0

Not ReportedWellholedepth units:
Not ReportedWellholedepth:Not ReportedWelldepth units:
Not ReportedWelldepth:19630101Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

5Vertacc measure val:feetVert measure units:
120.00Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
24000Sourcemap scale:-156.4905118Longitude:
20.8892913Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5329-05 W19BMonloc name:
USGS-205333156293601Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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    Note: Other conditions existed that would affect the measured water level.
2002-05-14 12.10
    Note: Other conditions existed that would affect the measured water level.
2002-07-02 10.82
    Note: Other conditions existed that would affect the measured water level.
2002-08-20 9.70
    Note: Other conditions existed that would affect the measured water level.
2002-10-01 9.53
    Note: Other conditions existed that would affect the measured water level.
2002-11-18 10.72
    Note: Other conditions existed that would affect the measured water level.
2003-01-07 11.08
    Note: Other conditions existed that would affect the measured water level.
2003-02-11 11.79
    Note: Other conditions existed that would affect the measured water level.
2003-03-31 11.66
    Note: Other conditions existed that would affect the measured water level.
2003-05-14 10.81
    Note: Other conditions existed that would affect the measured water level.
2003-07-10 10.71
2003-08-19 10.31
2003-11-13 8.89 2003-10-02 8.86
2004-02-10 10.72 2004-01-07 9.58
2004-05-13 11.22 2004-04-02 11.15
2004-08-18 9.88 2004-07-12 10.55

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------
Date

Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, Number of Measurements: 176

ftWellholedepth units:
580Wellholedepth:ftWelldepth units:
580Welldepth:19760204Construction date:

Not ReportedAquifer type:
Wailuku Volcanic Series, Lava FlowsFormation type:
Hawaii volcanic-rock aquifersAquifername:

USCountrycode:HILOCALVert coord refsys:
Level or other surveying methodVertcollection method:
feetVert accmeasure units:

.5Vertacc measure val:feetVert measure units:
415.0Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
24000Sourcemap scale:-156.5094Longitude:
20.9020682Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
Well: Test hole not completed as a wellMonloc type:
6-5430-03 TH-E Waiehu, Maui, HIMonloc name:
USGS-205419156304401Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

E15
WNW
1/2 - 1 Mile
Higher

USGS40000269184FED USGS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®
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1989-11-27 19.86 1989-10-24 19.62
1990-03-07 19.51 1990-01-18 19.91
1990-05-29 18.31 1990-04-17 18.38
1990-08-22 16.86 1990-07-23 16.02
1990-11-28 16.38 1990-10-24 16.39
1991-03-04 16.95 1991-01-23 16.9
1991-05-23 15.45 1991-04-11 16.65
1991-09-04 14.4 1991-06-27 14.47
1991-10-17 15.47 1991-10-01 15.25
1992-01-22 16.61 1991-12-05 16.07
1992-04-24 15.72 1992-03-12 15.52
1992-07-22 14.47 1992-06-03 15.58
1992-11-05 14.71 1992-09-08 14.24
1993-01-26 15.47 1992-12-21 15.02
1993-04-29 14.38 1993-03-29 14.71
1993-08-23 13.23 1993-06-18 13.63
1993-12-01 14.06 1993-11-08 13.74
1994-03-17 14.60 1994-01-19 14.27
1994-06-17 13.10 1994-04-28 14.29
1994-10-05 12.11 1994-08-10 12.15
1995-05-12 13.97 1995-01-11 12.94
1995-08-07 11.50 1995-07-06 12.04
1995-11-21 11.54 1995-10-04 11.04
1996-02-12 13.34 1996-01-03 12.46
1996-05-29 11.70 1996-04-02 12.82
1996-08-26 9.96 1996-07-01 10.80
1996-11-25 11.27 1996-10-01 9.65
1997-02-24 11.35 1997-01-03 11.55
1997-05-27 10.80 1997-04-01 11.63
1997-08-06 9.97 1997-06-30 10.19
1997-10-01 11.34 1997-08-25 10.47
1998-01-05 13.05 1997-11-25 12.53
1998-04-02 12.40 1998-02-24 12.64
1998-07-02 12.14 1998-05-26 11.99
1998-09-29 11.79 1998-08-24 11.64
1999-01-05 12.88 1998-12-01 12.34
1999-03-30 12.55 1999-03-09 12.97
1999-07-01 10.32 1999-05-18 11.35
1999-10-01 9.08 1999-08-24 9.27
2000-01-04 10.84 1999-11-19 9.52
2000-04-04 11.12 2000-02-16 11.71
2000-07-06 10.15 2000-05-16 11.03
2000-10-03 10.29 2000-08-24 9.98
2001-01-09 11.30 2000-12-07 11.10
2001-04-03 10.47 2001-03-08 10.87
2001-07-03 9.75 2001-05-15 10.08
2001-10-16 9.43 2001-08-21 9.22
    Note: Other conditions existed that would affect the measured water level.
2001-12-04 10.50
    Note: Other conditions existed that would affect the measured water level.
2002-01-08 11.55
    Note: Other conditions existed that would affect the measured water level.
2002-02-21 12.27
    Note: Other conditions existed that would affect the measured water level.
2002-04-02 11.96

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------
Date

Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, continued.

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC3914751.2s   Page A-24

Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

5Vertacc measure val:feetVert measure units:
80.00Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
24000Sourcemap scale:-156.4896785Longitude:
20.8892913Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5329-04 W19AMonloc name:
USGS-205333156293301Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

D16
SE
1/2 - 1 Mile
Lower

USGS40000269156FED USGS

1982-08-06 19.57
1982-11-02 21.37 1982-10-14 20.84
1983-01-18 22.03 1982-12-02 21.85
1983-04-14 20.35 1983-03-02 21.22
1983-06-15 19.35 1983-05-25 19.55
1983-08-24 18.24 1983-07-13 18.77
1983-12-06 18.16 1983-10-19 18.13
1984-04-09 17.46 1984-03-01 17.83
1984-07-03 16.43 1984-05-22 17.09
1984-10-18 15.77 1984-08-14 16.02
1985-01-03 16.08 1984-11-01 15.65
1985-03-29 16.07 1985-02-12 16.21
1985-07-05 15.09 1985-05-15 15.54
1985-09-16 14.88 1985-08-28 14.86
1985-11-29 15.67 1985-10-11 14.67
1986-02-28 15.76 1986-01-16 15.87
1986-05-16 15.19 1986-04-22 15.38
1986-08-22 15.06 1986-07-08 15.04
1986-11-21 16.06 1986-10-09 15.6
1987-02-25 17.28 1987-01-13 16.95
1987-05-20 17.16 1987-04-13 16.65
1987-08-17 16.75 1987-07-14 16.8
1987-11-23 17.58 1987-10-15 17.12
1988-02-23 19.04 1988-01-11 18.55
1988-05-18 18.73 1988-04-18 18.77
1988-09-13 17.93 1988-07-20 18.18
1988-12-01 18.22 1988-10-11 17.76
1989-03-03 19.38 1989-01-17 19.25
1989-07-18 18.3 1989-05-04 18.23
1989-09-21 18.85 1989-08-11 18.43

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------
Date

Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, continued.
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F18
WSW
1/2 - 1 Mile
Higher

USGS40000269159FED USGS

HI8000000001554Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
30-DEC-99Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-8-007:055Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

.36Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:Not ReportedBot solid:
-30Bot hole:Not ReportedDraft yr:

0Pump yr:
THOGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

250Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:Not ReportedInit head:
Not ReportedUse year:UNU - UnusedUse:
Not ReportedPerf case:Not ReportedSolid case:

110Well depth:
80Ground el:

8Casing dia:ROTWell type:
Not ReportedOld number:Maui Parks & RecreationOwner user:
-1Utm:0Gps:

20.889167Lat83dd:
-156.489722Long83dd:
5Quad map:
PAUL SMITHDriller:
1971Yr drilled:
Not ReportedOld name:

Maui Stadium WellWell name:MauiIsland:
6-5329-004Wid:3429Objectid:

D17
SE
1/2 - 1 Mile
Lower

HI8000000001554HI WELLS

Ground-water levels, Number of Measurements: 0

Not ReportedWellholedepth units:
Not ReportedWellholedepth:ftWelldepth units:
110Welldepth:19630101Construction date:

Not ReportedAquifer type:
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0Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:Not ReportedBot solid:
-165Bot hole:Not ReportedDraft yr:

0Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:14.4Init head:
Not ReportedUse year:OBS - ObservationUse:
Not ReportedPerf case:Not ReportedSolid case:

580Well depth:
415Ground el:

3Casing dia:Not ReportedWell type:
Not ReportedOld number:Wailuku Agribusiness Co., Inc.Owner user:
0Utm:-1Gps:

20.9013888889Lat83dd:
-156.510277778Long83dd:
5Quad map:
CONTINENTALDriller:
1976Yr drilled:
Not ReportedOld name:

Waiehu TH-EWell name:MauiIsland:
6-5430-003Wid:3532Objectid:

E19
WNW
1/2 - 1 Mile
Higher

HI8000000001594HI WELLS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
431Wellholedepth:ftWelldepth units:
431Welldepth:19500803Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
ReportedVertcollection method:
feetVert accmeasure units:

.1Vertacc measure val:feetVert measure units:
309.6Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:1Horiz Acc measure:
24000Sourcemap scale:-156.5096778Longitude:
20.8901248Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

alternate well name 15CMonloc desc:
Well: Test hole not completed as a wellMonloc type:
6-5330-06 Mokuhau Test Hole Ex-1, Maui, HIMonloc name:
USGS-205336156304501Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:
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21
SE
1/2 - 1 Mile
Lower

HI8000000001555HI WELLS

HI8000000001559Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
01-JAN-50Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-4-035:023Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

-121Bot perf:-81Bot solid:
-121Bot hole:Not ReportedDraft yr:

0Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

280Init cl:
Not ReportedInit head3:

Not ReportedInit head2:27.3Init head:
Not ReportedUse year:OBS - ObservationUse:
431Perf case:391Solid case:

431Well depth:
310Ground el:

1Casing dia:ROTWell type:
15-C THOld number:Maui DWSOwner user:
-1Utm:0Gps:

20.89Lat83dd:
-156.509722Long83dd:
5Quad map:
E MAUI IRRIGDriller:
1950Yr drilled:
Not ReportedOld name:

Mokuhau TH 1Well name:MauiIsland:
6-5330-006Wid:3452Objectid:

F20
WSW
1/2 - 1 Mile
Higher

HI8000000001559HI WELLS

HI8000000001594Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
01-JAN-76Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-3-002:001Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:
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51Test chlor:6.5Test ddown:
1300Test gpm:4/21/1975Test date:

52Init cl:
Not ReportedInit head3:

Not ReportedInit head2:18Init head:
Not ReportedUse year:MUN - CountyUse:
367Perf case:337Solid case:

675Well depth:
337Ground el:

14Casing dia:ROTWell type:
Not ReportedOld number:Maui DWSOwner user:
0Utm:-1Gps:

20.905278Lat83dd:
-156.508889Long83dd:
5Quad map:
WAT RES INTLDriller:
1975Yr drilled:
514Old name:

Waiehu Heights 1Well name:MauiIsland:
6-5430-001Wid:3530Objectid:

G22
NW
1/2 - 1 Mile
Higher

HI8000000001603HI WELLS

HI8000000001555Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
30-DEC-99Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-8-007:055Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:Not ReportedBot solid:
Not ReportedBot hole:Not ReportedDraft yr:

0Pump yr:
THOGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

280Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:Not ReportedInit head:
Not ReportedUse year:IRR - SchoolsUse:
Not ReportedPerf case:Not ReportedSolid case:

0Well depth:
120Ground el:

Not ReportedCasing dia:Not ReportedWell type:
19-BOld number:Maui Parks & RecreationOwner user:
-1Utm:0Gps:

20.889167Lat83dd:
-156.48925Long83dd:
5Quad map:
Not ReportedDriller:
1971Yr drilled:
Not ReportedOld name:

Baldwin High SchoolWell name:MauiIsland:
6-5329-005Wid:3430Objectid:

®GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS®



TC3914751.2s   Page A-29
Not ReportedViolmeasur:
State Violation/Reminder NoticeEnf action:

10/16/2000 0:00:00Enfdate:10/31/2000 0:00:00Complperen:
10/1/2000 0:00:00Complperbe:
MCL, Monthly (TCR)Viol. Type:

COLIFORM (TCR)Contaminant:10101Vioid:
CPwstypecod:52200Retpopsrvd:

WAILUKUPwsname:
HI0000212Pwsid:03/31/2009Truedate:

ENFORCEMENT INFORMATION:

Violations information not reported.

41691Population:TreatedTreatment Class:
WAILUKUCity Served:

   156 30 54.0000Facility Longitude:20 53 30.0000Facility Latitude:
   156 32 30.0000Facility Longitude:20 53 9.0000Facility Latitude:
   156 30 44.0000Facility Longitude:20 54 30.0000Facility Latitude:
   156 30 44.0000Facility Longitude:20 54 32.0000Facility Latitude:
   156 31 4.0000Facility Longitude:20 54 44.0000Facility Latitude:
   156 31 2.0000Facility Longitude:20 54 40.0000Facility Latitude:
   156 31 1.0000Facility Longitude:20 54 40.0000Facility Latitude:
   156 30 55.0000Facility Longitude:20 53 29.0000Facility Latitude:
   156 32 14.0000Facility Longitude:20 53 12.0000Facility Latitude:

KAHULUI, MAUI,  HI 96732
614 PALAPALA DRIVE
DEPARTMENT OF WATER SUPPLY
MS. CARI CERIZO
LaboratoryAddressee / Facility: 

WAILUKU,  HI 96793
P.O. BOX 1109
DEPARTMENT OF WATER SUPPLY
MR. DAVID CRADDOCK, DIRECTOR
System Owner/Responsible PartyAddressee / Facility: 

WAILUKU, MAUI,  HI 96793
DWS WAILUKUPWS Name:

Not ReportedDate Deactivated:Not ReportedDate Initiated:
HI0000212PWS ID:

G23
NW
1/2 - 1 Mile
Higher

HI0000212FRDS PWS

HI8000000001603Site id:Not ReportedT:
Not ReportedSurveyor:10/16/2007Pir:
01-MAY-75Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-3-002:028Tmk:359Pump depth:
-22Pump elev:Not ReportedDraft mgd:

1.008Pump mgd:
200Spec capac:

-30Bot perf:0Bot solid:
-338Bot hole:Not ReportedDraft yr:

2007Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

700Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
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State Public Notif RequestedEnf. Action:10/16/00Enforcement Date:
10101Violation ID:
10/01/00 - 10/31/00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Monthly (TCR)Violation Type:
WAILUKUSystem Name:

Not ReportedViolmeasur:
State Public Notif IssuedEnf action:

10/19/2000 0:00:00Enfdate:10/31/2000 0:00:00Complperen:
10/1/2000 0:00:00Complperbe:
MCL, Acute (TCR)Viol. Type:

COLIFORM (TCR)Contaminant:10201Vioid:
CPwstypecod:52200Retpopsrvd:

WAILUKUPwsname:
HI0000212Pwsid:03/31/2009Truedate:

Not ReportedViolmeasur:
State Public Notif RequestedEnf action:

10/16/2000 0:00:00Enfdate:10/31/2000 0:00:00Complperen:
10/1/2000 0:00:00Complperbe:
MCL, Acute (TCR)Viol. Type:

COLIFORM (TCR)Contaminant:10201Vioid:
CPwstypecod:52200Retpopsrvd:

WAILUKUPwsname:
HI0000212Pwsid:03/31/2009Truedate:

Not ReportedViolmeasur:
State Violation/Reminder NoticeEnf action:

10/16/2000 0:00:00Enfdate:10/31/2000 0:00:00Complperen:
10/1/2000 0:00:00Complperbe:
MCL, Acute (TCR)Viol. Type:

COLIFORM (TCR)Contaminant:10201Vioid:
CPwstypecod:52200Retpopsrvd:

WAILUKUPwsname:
HI0000212Pwsid:03/31/2009Truedate:

Not ReportedViolmeasur:
State Public Notif IssuedEnf action:

10/19/2000 0:00:00Enfdate:10/31/2000 0:00:00Complperen:
10/1/2000 0:00:00Complperbe:
MCL, Monthly (TCR)Viol. Type:

COLIFORM (TCR)Contaminant:10101Vioid:
CPwstypecod:52200Retpopsrvd:

WAILUKUPwsname:
HI0000212Pwsid:03/31/2009Truedate:

Not ReportedViolmeasur:
State Public Notif RequestedEnf action:

10/16/2000 0:00:00Enfdate:10/31/2000 0:00:00Complperen:
10/1/2000 0:00:00Complperbe:
MCL, Monthly (TCR)Viol. Type:

COLIFORM (TCR)Contaminant:10101Vioid:
CPwstypecod:52200Retpopsrvd:

WAILUKUPwsname:
HI0000212Pwsid:03/31/2009Truedate:
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State Public Notif RequestedEnf. Action:10/16/00Enforcement Date:
10201Violation ID:
10/01/00 - 10/31/00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Acute (TCR)Violation Type:
WAILUKUSystem Name:

State Public Notif IssuedEnf. Action:10/19/2000 0:00:00Enforcement Date:
10201Violation ID:
10/1/2000 0:00:00 - 10/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Acute (TCR)Violation Type:
WAILUKUSystem Name:

State Violation/Reminder NoticeEnf. Action:10/16/2000 0:00:00Enforcement Date:
10201Violation ID:
10/1/2000 0:00:00 - 10/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Acute (TCR)Violation Type:
WAILUKUSystem Name:

State Public Notif RequestedEnf. Action:10/16/2000 0:00:00Enforcement Date:
10201Violation ID:
10/1/2000 0:00:00 - 10/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Acute (TCR)Violation Type:
WAILUKUSystem Name:

State Public Notif IssuedEnf. Action:10/19/00Enforcement Date:
10101Violation ID:
10/01/00 - 10/31/00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Monthly (TCR)Violation Type:
WAILUKUSystem Name:

State Violation/Reminder NoticeEnf. Action:10/16/2000 0:00:00Enforcement Date:
10101Violation ID:
10/1/2000 0:00:00 - 10/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Monthly (TCR)Violation Type:
WAILUKUSystem Name:

State Public Notif RequestedEnf. Action:10/16/2000 0:00:00Enforcement Date:
10101Violation ID:
10/1/2000 0:00:00 - 10/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Monthly (TCR)Violation Type:
WAILUKUSystem Name:

State Public Notif IssuedEnf. Action:10/19/2000 0:00:00Enforcement Date:
10101Violation ID:
10/1/2000 0:00:00 - 10/31/2000 0:00:00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Monthly (TCR)Violation Type:
WAILUKUSystem Name:

State Violation/Reminder NoticeEnf. Action:10/16/00Enforcement Date:
10101Violation ID:
10/01/00 - 10/31/00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Monthly (TCR)Violation Type:
WAILUKUSystem Name:

ENFORCEMENT INFORMATION:
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1975-06-24 319.64

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, Number of Measurements: 1

ftWellholedepth units:
675Wellholedepth:ftWelldepth units:
675Welldepth:19750416Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Level or other surveying methodVertcollection method:
feetVert accmeasure units:

.01Vertacc measure val:feetVert measure units:
337.07Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:1Horiz Acc measure:
24000Sourcemap scale:-156.5094Longitude:
20.9051236Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5430-01 Waiehu Heights 1, Maui, HIMonloc name:
USGS-205430156304401Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

G24
NW
1/2 - 1 Mile
Higher

USGS40000269188FED USGS

WAILUKU, HI 96793
200 South High StreetAddress 2:
Department of Water SupplyAddress:

808-270-7816Phone:ENG, JEFFREYContact:
52200Population:WAILUKUName:

CONTACT INFORMATION:

State Public Notif IssuedEnf. Action:10/19/00Enforcement Date:
10201Violation ID:
10/01/00 - 10/31/00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Acute (TCR)Violation Type:
WAILUKUSystem Name:

State Violation/Reminder NoticeEnf. Action:10/16/00Enforcement Date:
10201Violation ID:
10/01/00 - 10/31/00Compliance Period:
COLIFORM (TCR)Contaminant:
MCL, Acute (TCR)Violation Type:
WAILUKUSystem Name:

ENFORCEMENT INFORMATION:
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260Test chlor:6.3Test ddown:
300Test gpm:12/4/1997Test date:

260Init cl:
Not ReportedInit head3:

Not ReportedInit head2:1.9Init head:
Not ReportedUse year:IRR - ParksUse:
95Perf case:80Solid case:

110Well depth:
71Ground el:

10Casing dia:ROTWell type:
Not ReportedOld number:Maui Parks & RecreationOwner user:
-1Utm:0Gps:

20.891944Lat83dd:
-156.486111Long83dd:
5Quad map:
WAILANI DRLGDriller:
1997Yr drilled:
Not ReportedOld name:

Maui Cent Park 2Well name:MauiIsland:
6-5329-020Wid:3445Objectid:

26
ESE
1/2 - 1 Mile
Lower

HI8000000001565HI WELLS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
585.4Wellholedepth:ftWelldepth units:
585.4Welldepth:19510514Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
ReportedVertcollection method:
feetVert accmeasure units:

.01Vertacc measure val:feetVert measure units:
484.23Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:1Horiz Acc measure:
24000Sourcemap scale:-156.5116222Longitude:
20.8901248Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

alternate well name 15DMonloc desc:
Well: Test hole not completed as a wellMonloc type:
6-5330-07 Mokuhau Test Hole Ex-2, Maui, HIMonloc name:
USGS-205336156305201Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

H25
WSW
1/2 - 1 Mile
Higher

USGS40000269160FED USGS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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HI8000000001558Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
01-JAN-51Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-3-017:066Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

-86Bot perf:-65Bot solid:
-101Bot hole:Not ReportedDraft yr:

0Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:23.7Init head:
Not ReportedUse year:OBS - ObservationUse:
570Perf case:549Solid case:

585Well depth:
484Ground el:

1Casing dia:ROTWell type:
15-D THOld number:Maui DWSOwner user:
-1Utm:0Gps:

20.89Lat83dd:
-156.511667Long83dd:
5Quad map:
E MAUI IRRIGDriller:
1951Yr drilled:
Not ReportedOld name:

Mokuhau TH 2Well name:MauiIsland:
6-5330-007Wid:3453Objectid:

H27
WSW
1/2 - 1 Mile
Higher

HI8000000001558HI WELLS

HI8000000001565Site id:60357T:
S D DUPONTESurveyor:2/10/1998Pir:
04-DEC-97Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-8-007:001Tmk:83Pump depth:
-12Pump elev:Not ReportedDraft mgd:

.331Pump mgd:
48Spec capac:

-24Bot perf:-9Bot solid:
-39Bot hole:Not ReportedDraft yr:

0Pump yr:
THOGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

230Pump gpm:
CTest unit:23.9Test temp:
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24000Sourcemap scale:-156.5094Longitude:
20.9054013Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5430-02 Waiehu Heights 2, Maui, HIMonloc name:
USGS-205432156304401Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

G29
NW
1/2 - 1 Mile
Higher

USGS40000269190FED USGS

HI8000000001606Site id:Not ReportedT:
Not ReportedSurveyor:10/26/2011Pir:
18-MAY-75Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-3-002:028Tmk:360Pump depth:
-23Pump elev:Not ReportedDraft mgd:

1.8Pump mgd:
62Spec capac:

-30Bot perf:0Bot solid:
-206Bot hole:Not ReportedDraft yr:

1998Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

1250Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
20Test chlor:21Test ddown:
1300Test gpm:5/29/1975Test date:

20Init cl:
Not ReportedInit head3:

Not ReportedInit head2:18Init head:
Not ReportedUse year:MUN - CountyUse:
367Perf case:337Solid case:

543Well depth:
337Ground el:

14Casing dia:ROTWell type:
Not ReportedOld number:Maui DWSOwner user:
0Utm:-1Gps:

20.905556Lat83dd:
-156.509167Long83dd:
5Quad map:
WAT RES INTLDriller:
1975Yr drilled:
514Old name:

Waiehu Heights 2Well name:MauiIsland:
6-5430-002Wid:3531Objectid:

G28
NW
1/2 - 1 Mile
Higher

HI8000000001606HI WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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24000Sourcemap scale:-156.5119Longitude:
20.8887361Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5330-08 W15EMonloc name:
USGS-205331156305301Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

J31
WSW
1/2 - 1 Mile
Higher

USGS40000269154FED USGS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
110Wellholedepth:ftWelldepth units:
95Welldepth:19971118Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

40Vertacc measure val:feetVert measure units:
60Vert measure val:NAD83Horiz coord refsys:

Interpolated from Digital MapHoriz Collection method:
secondsHoriz Acc measure units:3Horiz Acc measure:
24000Sourcemap scale:-156.486111Longitude:
20.8897222Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

Not ReportedMonloc desc:
WellMonloc type:
6-5329-19 Maui Central Park 1, Maui, HIMonloc name:
USGS-205323156291001Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

I30
ESE
1/2 - 1 Mile
Lower

USGS40000269145FED USGS

Ground-water levels, Number of Measurements: 0

ftWellholedepth units:
543Wellholedepth:ftWelldepth units:
543Welldepth:19750425Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Level or other surveying methodVertcollection method:
feetVert accmeasure units:

1Vertacc measure val:feetVert measure units:
337Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
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HI8000000001545Site id:Not ReportedT:
Not ReportedSurveyor:10/10/2011Pir:
01-JAN-67Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-3-002:024Tmk:361Pump depth:
-7Pump elev:Not ReportedDraft mgd:

6.12Pump mgd:
342Spec capac:

Not ReportedBot perf:Not ReportedBot solid:
-251Bot hole:Not ReportedDraft yr:

1997Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

4250Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:13.4Test ddown:
4584Test gpm:Not ReportedTest date:

30Init cl:
Not ReportedInit head3:

Not ReportedInit head2:Not ReportedInit head:
Not ReportedUse year:MUN - CountyUse:
Not ReportedPerf case:Not ReportedSolid case:

605Well depth:
354Ground el:

18Casing dia:ROTWell type:
15-FOld number:Maui DWSOwner user:
0Utm:-1Gps:

20.888333Lat83dd:
-156.511667Long83dd:
5Quad map:
LAYNE INTLDriller:
1967Yr drilled:
Not ReportedOld name:

Mokuhau 3Well name:MauiIsland:
6-5330-011Wid:3457Objectid:

J32
SW
1/2 - 1 Mile
Higher

HI8000000001545HI WELLS

Ground-water levels, Number of Measurements: 0

Not ReportedWellholedepth units:
Not ReportedWellholedepth:ftWelldepth units:
466Welldepth:19520101Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

5Vertacc measure val:feetVert measure units:
364.00Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:5Horiz Acc measure:
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Not ReportedOld number:Maui Parks & RecreationOwner user:
-1Utm:0Gps:

20.889444Lat83dd:
-156.486111Long83dd:
5Quad map:
WAILANI DRLGDriller:
1997Yr drilled:
Not ReportedOld name:

Maui Cent Park 1Well name:MauiIsland:
6-5329-019Wid:3444Objectid:

I34
ESE
1/2 - 1 Mile
Lower

HI8000000001556HI WELLS

HI8000000001548Site id:Not ReportedT:
Not ReportedSurveyor:Not ReportedPir:
01-JAN-52Wcr:Not ReportedLatest hd:

60102Aqui code:
(2) 3-3-017:068Tmk:Not ReportedPump depth:
Not ReportedPump elev:Not ReportedDraft mgd:

0Pump mgd:
Not ReportedSpec capac:

Not ReportedBot perf:0Bot solid:
-102Bot hole:Not ReportedDraft yr:

0Pump yr:
TWGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

0Pump gpm:
Not ReportedTest unit:Not ReportedTest temp:
Not ReportedTest chlor:Not ReportedTest ddown:
Not ReportedTest gpm:Not ReportedTest date:

0Init cl:
Not ReportedInit head3:

Not ReportedInit head2:Not ReportedInit head:
Not ReportedUse year:OBS - ObservationUse:
Not ReportedPerf case:364Solid case:

466Well depth:
364Ground el:

1Casing dia:ROTWell type:
15-E THOld number:Maui DWSOwner user:
-1Utm:0Gps:

20.888611Lat83dd:
-156.511944Long83dd:
5Quad map:
E MAUI IRRIGDriller:
1952Yr drilled:
Not ReportedOld name:

Mokuhau TH 3Well name:MauiIsland:
6-5330-008Wid:3454Objectid:

J33
WSW
1/2 - 1 Mile
Higher

HI8000000001548HI WELLS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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Ground-water levels, Number of Measurements: 0

Not ReportedWellholedepth units:
Not ReportedWellholedepth:ftWelldepth units:
580Welldepth:19670101Construction date:

Not ReportedAquifer type:
Not ReportedFormation type:
Not ReportedAquifername:

USCountrycode:HILOCALVert coord refsys:
Interpolated from topographic mapVertcollection method:
feetVert accmeasure units:

1Vertacc measure val:feetVert measure units:
354Vert measure val:NAD83Horiz coord refsys:

Interpolated from mapHoriz Collection method:
secondsHoriz Acc measure units:1Horiz Acc measure:
24000Sourcemap scale:-156.5121778Longitude:
20.8884583Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

former local no. W15FMonloc desc:
WellMonloc type:
6-5330-11 Mokuhau Pump 3, Maui, HIMonloc name:
USGS-205330156305401Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

J35
WSW
1/2 - 1 Mile
Higher

USGS40000269152FED USGS

HI8000000001556Site id:267200T:
S D DUPONTESurveyor:2/12/1998Pir:
18-NOV-97Wcr:Not ReportedLatest hd:

60301Aqui code:
(2) 3-8-007:001Tmk:83Pump depth:
-7Pump elev:Not ReportedDraft mgd:

.331Pump mgd:
300Spec capac:

-19Bot perf:-4Bot solid:
-34Bot hole:Not ReportedDraft yr:

1998Pump yr:
THOGeology:

Not ReportedMin chlor:Not ReportedMax chlor:
Not ReportedHead feet:Not ReportedDraft mgy:

230Pump gpm:
CTest unit:23.9Test temp:
260Test chlor:1Test ddown:
300Test gpm:11/18/1997Test date:

240Init cl:
Not ReportedInit head3:

Not ReportedInit head2:2.5Init head:
Not ReportedUse year:IRR - ParksUse:
95Perf case:80Solid case:

110Well depth:
76Ground el:

10Casing dia:ROTWell type:
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    Note: A nearby site that taps the same aquifer was being pumped.
2003-03-31 8.32
    Note: A nearby site that taps the same aquifer was being pumped.
2003-05-14 7.30
    Note: A nearby site that taps the same aquifer was being pumped.
2003-07-10 7.6
    Note: A nearby site that taps the same aquifer was being pumped.
2003-08-19 5.60
    Note: A nearby site that taps the same aquifer was being pumped.
2003-10-02 6.13
    Note: The site had been pumped recently.
2003-11-13 8.19
    Note: A nearby site that taps the same aquifer was being pumped.
2004-01-05 7.62
    Note: A nearby site that taps the same aquifer was being pumped.
2004-02-10 8.69
    Note: A nearby site that taps the same aquifer was being pumped.
2004-04-02 9.33
    Note: A nearby site that taps the same aquifer was being pumped.
2004-05-13 7.08
    Note: A nearby site that taps the same aquifer was being pumped.
2004-07-12 6.28
    Note: A nearby site that taps the same aquifer was being pumped.
2004-08-18 6.93

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------
Date

Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, Number of Measurements: 52

ftWellholedepth units:
600Wellholedepth:ftWelldepth units:
600Welldepth:19530501Construction date:

Not ReportedAquifer type:
Wailuku Volcanic Series, Lava FlowsFormation type:
Hawaii volcanic-rock aquifersAquifername:

USCountrycode:HILOCALVert coord refsys:
Level or other surveying methodVertcollection method:
feetVert accmeasure units:

.1Vertacc measure val:feetVert measure units:
353.2Vert measure val:NAD83Horiz coord refsys:

Global positioning system (GPS), uncorrectedHoriz Collection method:
secondsHoriz Acc measure units:.5Horiz Acc measure:
24000Sourcemap scale:-156.5120278Longitude:
20.8880556Latitude:Not ReportedContrib drainagearea units:
Not ReportedContrib drainagearea:Not ReportedDrainagearea Units:
Not ReportedDrainagearea value:20020000Huc code:

former local well no. W15AMonloc desc:
WellMonloc type:
6-5330-09 Mokuhau Pump 2, Maui, HIMonloc name:
USGS-205329156305502Monloc Identifier:
USGS Hawaii Water Science CenterFormal name:
USGS-HIOrg. Identifier:

J36
SW
1/2 - 1 Mile
Higher

USGS40000269149FED USGS

Map ID
Direction
Distance
Elevation EDR ID NumberDatabase
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1998-01-07 10.07
1998-06-19 9.53 1998-04-03 9.86
1998-09-29 9.12 1998-08-11 9.25
1999-01-05 12.04 1998-12-01 11.16
1999-03-30 11.50 1999-03-05 12.03
1999-07-01 4.75 1999-05-18 10.34
1999-07-30 4.62 1999-07-30 4.69
1999-10-01 3.97 1999-08-24 3.88
2000-01-04 7.89 1999-11-22 4.74
2000-04-04 8.61 2000-02-16 9.31
    Note: A nearby site that taps the same aquifer was being pumped.
2000-05-16 5.82
2000-07-06 6.59
    Note: A nearby site that taps the same aquifer was being pumped.
2000-08-24 6.42
    Note: A nearby site that taps the same aquifer was being pumped.
2000-10-03 6.24
    Note: A nearby site that taps the same aquifer was being pumped.
2000-12-07 7.39
    Note: A nearby site that taps the same aquifer was being pumped.
2001-01-09 7.43
    Note: A nearby site that taps the same aquifer was being pumped.
2001-05-15 7.26
    Note: A nearby site that taps the same aquifer was being pumped.
2001-07-03 4.22
    Note: A nearby site that taps the same aquifer was being pumped.
2001-08-21 5.74
    Note: A nearby site that taps the same aquifer was being pumped.
2001-10-16 6.61
    Note: A nearby site that taps the same aquifer had been pumped recently.
2001-12-04 9.84
    Note: A nearby site that taps the same aquifer was being pumped.
2002-01-08 10.61
    Note: A nearby site that taps the same aquifer was being pumped.
2002-02-21 9.50
2002-04-02 10.73
    Note: A nearby site that taps the same aquifer was being pumped.
2002-05-14 8.82
    Note: A nearby site that taps the same aquifer was being pumped.
2002-07-02 8.11
    Note: A nearby site that taps the same aquifer was being pumped.
2002-08-20 4.30
    Note: A nearby site that taps the same aquifer was being pumped.
2002-10-01 6.68
    Note: Other conditions existed that would affect the measured water level.
2002-11-19 7.10
    Note: Other conditions existed that would affect the measured water level.
2003-01-07 9.91
    Note: Other conditions existed that would affect the measured water level.
2003-02-11 9.21

Date
Feet below
Surface

Feet to
Sealevel

-------------------------------------------------
Date

Feet below
Surface

Feet to
Sealevel

-------------------------------------------------

Ground-water levels, continued.
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Not ReportedNot ReportedNot ReportedNot ReportedBasement
Not ReportedNot ReportedNot ReportedNot ReportedLiving Area - 2nd Floor
0%0%100%0.291 pCi/LLiving Area - 1st Floor

% >20 pCi/L% 4-20 pCi/L% <4 pCi/LAverage ActivityArea

Number of sites tested: 11

Federal Area Radon Information for Zip Code:   96793

             : Zone 3 indoor average level < 2 pCi/L.
             : Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L.
     Note: Zone 1 indoor average level > 4 pCi/L.

Federal EPA Radon Zone for MAUI County:  3 

AREA RADON INFORMATION
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TOPOGRAPHIC INFORMATION

USGS 7.5’ Digital Elevation Model (DEM)
Source: United States Geologic Survey
EDR acquired the USGS 7.5’ Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds
to the USGS 1:24,000- and 1:25,000-scale topographic quadrangle maps. The DEM provides elevation data
with consistent elevation units and projection.

Scanned Digital USGS 7.5’ Topographic Map (DRG)
Source: United States Geologic Survey
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images
are made by scanning published paper maps on high-resolution scanners. The raster image
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection.

HYDROLOGIC INFORMATION

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal
Emergency Management Agency (FEMA).  Data depicts 100-year and 500-year flood zones as defined by FEMA.

NWI: National Wetlands Inventory.  This data, available in select counties across the country, was obtained by EDR
in 2002, 2005 and 2010 from the U.S. Fish and Wildlife Service.

HYDROGEOLOGIC INFORMATION

AQUIFLOW       Information SystemR

Source:  EDR proprietary database of groundwater flow information
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table
information.

GEOLOGIC INFORMATION

Geologic Age and Rock Stratigraphic Unit
Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1:2,500,000 Scale - A digital
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS - 11 (1994).

STATSGO: State Soil Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services
The U.S. Department of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) leads the national
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil
survey information for privately owned lands in the United States. A soil map in a soil survey is a representation
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO)
soil survey maps.

SSURGO: Soil Survey Geographic Database
Source:  Department of Agriculture, Natural Resources Conservation Services (NRCS)
Telephone:  800-672-5559
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping
scales generally range from 1:12,000 to 1:63,360. Field mapping methods using national standards are used to
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the
original soil survey maps. This level of mapping is designed for use by landowners, townships and county
natural resource planning and management.
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LOCAL / REGIONAL WATER AGENCY RECORDS

FEDERAL WATER WELLS

PWS: Public Water Systems
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Public Water System data from the Federal Reporting Data System.  A PWS is any water system which provides water to at

least 25 people for at least 60 days annually.  PWSs provide water from wells, rivers and other sources.

PWS ENF: Public Water Systems Violation and Enforcement Data
Source:  EPA/Office of Drinking Water
Telephone:  202-564-3750
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after

August 1995.  Prior to August 1995, the data came from the Federal Reporting Data System (FRDS).

USGS Water Wells: USGS National Water Inventory System (NWIS)
This database contains descriptive information on sites where the USGS collects or has collected data on surface
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater.

STATE RECORDS

Well Index Database
Source: Commission on Water Resource Management
Telephone:  808-587-0214
CWRM maintains a Well Index Database to track specific information pertaining to the construction and installation

of production wells in Hawaii

OTHER STATE DATABASE INFORMATION

RADON

Area Radon Information
Source: USGS
Telephone:  703-356-4020
The National Radon Database has been developed by the U.S. Environmental Protection Agency
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey.
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at
private sources such as universities and research institutions.

EPA Radon Zones
Source:  EPA
Telephone:  703-356-4020
Sections 307 & 309 of IRAA directed EPA to list and identify areas of U.S. with the potential for elevated indoor
radon levels.

OTHER

Airport Landing Facilities: Private and public use landing facilities
Source:  Federal Aviation Administration, 800-457-6656

Epicenters: World earthquake epicenters, Richter 5 or greater
Source:  Department of Commerce, National Oceanic and Atmospheric Administration

Earthquake Fault Lines: The fault lines displayed on EDR’s Topographic map are digitized quaternary faultlines, prepared
in 1975 by the United State Geological Survey
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STREET AND ADDRESS INFORMATION

© 2010 Tele Atlas North America, Inc. All rights reserved.  This material is proprietary and the subject of copyright protection
and other intellectual property rights owned by or licensed to Tele Atlas North America, Inc.  The use of this material is subject
to the terms of a license agreement.  You will be held liable for any unauthorized copying or disclosure of this material.
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