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Ala Wai Canal Flood Risk Management Study, O’ahu, Hawai’i

Document Type: Feasibility Study Report with Integrated Environmental Impact Statement (EIS)
Responsible Agencies State of Hawai’i, Department of Land and Natural Resources (DLNR)?

(Project Sponsors): U.S. Army Corps of Engineers®

Study Authority: Section 209 of the Flood Control Act of 1962 (PublicLaw 87-874)

Location: AlaWai Watershed, City and County of Honolulu; O‘ahu, Hawai’i

Tax Map Key(s): (1)2-9-054:019, 029, 034, 004, 002; (1)2-9-055:009, 001; (1)2-5-020:005, 008, 001;

(1)2-9-036:003; (1)2-9-029:053; (1)2-7-036:001; (1)2-9-043:002; (1)3-4-016:059; (1)3-
4-034:001, 008, 009; (1)3-4-019:003 through 010, 052; (1)2-8-029:011, 004; (1)2-7-
036:002; 2-9-067:008 through 012, 015 through 017

Actions Requiring HRS Use of State and County lands and funds; Use of Conservation District lands; Use
Chapter 343 Review within historicsite as designated in the National Register and Hawai’i Register; Use

within WaikikiSpecial District

Determination The USACE and DLNR have determined that the proposed actionrequires the
preparation of an EIS, based on the requirements of NEPA and HRS Chapter 343.

NOTES:

aThe State ofHawai'i is the proposing agency for purposes of complying with Hawai'i Revised Statutes (HRS) Chapter 343;the accepting

authoritywould be the Governor.
bThe USACEistheleadagencyforpurposesof complying with the National Environmental Policy Act (NEPA).

ABSTRACT

This Feasibility Study Report with integrated Environmental Impact Statement (Feasibility Report/EIS) has been
prepared forthe AlaWai Canal Flood Risk Management Study, Oahu, Hawaii. The purpose of the Ala Wai Canal
Flood Risk Management Study is to reduce riverineflood risks in the Ala Wai Watershed. The study is authorized
by Section 209 of the Flood Control Act of 1962 (PublicLaw 87-874), whichisa general study authority for
surveysinharbors and riversin Hawai’i “with aview to determining the advisability of improvementsin the
interest of navigation, flood control, hydroelectricpower development, and other beneficial water uses, and

related land resources.” Section 209 does not authorize implementation of the proposed action.

Flooding associated with a 1-percent annual chance exceedance (ACE) rainfall event would affect approximately
1,358 acres within the Ala Wai Watershed, including over 3,000 properties with an estimated $1.14 billionin
structural damages alone (at 2016 price levels). Inresponse to identified flood-related problems and
opportunities, aseries of flood risk management measures wereidentified and formulated into five alternatives.
The alternatives were evaluated through aniterative screening and reformulation process, resultingin tentative
selection of a plan for implementation. The recommended plan would reduce flood risks by improving the flood
warning system, and constructing six in-stream debris and detention basinsin the upperreaches of Makiki,
Manoa and Palolo streams, one standalone debris catchment feature, three multi-purpose detention areasin
open spacesthrough the developed watershed, and concrete floodwalls averaging 4feet high along one or both
sides of approximately 1.9 miles of the Ala Wai Canal (including two pump stations). Potential adverseimpacts
include those related to biological resources (aquatic habitat), cultural resources, recreation, and visual
resources; however, measures to avoid, minimize, and mitigate these impacts have beenincorporated to the
extent practicable. Although some degree of impact would occur, project analyses have notidentified
significant, unavoidable adverse impacts that would remain afterimplementation of proposed mitigation
measures. Unavoidable environmental impacts to aquatic habitat would be fully compensated for by eliminating
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migratory passage barriers at two in-stream structures in Manoa Stream to improve connectivity for native
aquaticfauna. This mitigation would be monitored forup to 5 yearsto ensure its performance. The
recommended planis the national economicdevelopment plan.

The State of Hawaii Department of Land and Natural Resources, Engineering Division is the non-Federal cost-
sharing sponsorforall features. Based on October 2016 price levels, the estimated total project first cost of the
recommended planis $306,095,000. In accordance with the cost-sharing provisions of Section 103 of the Water
Resources Development Act (WRDA) of 1986, as amended [33 U.S.C. 2213(a)], the Federal share of the project
first cost would be about $198,962,000 (65 percent) and the non-Federal share would be about $107,133,000
(35 percent). The cost of lands, easements, rights-of-way, relocations, ordisposal areas is estimated at
approximately $17,194,000. The non-Federal sponsor would be responsibleforthe operation, maintenance,
repair, replacement, and rehabilitation (OMRR&R) of the project after construction, a cost currently estimated
at about $985,000 peryear.

Based on a 2.875 percentdiscountrate and a 50-year period of analysis, the expected annual costs are
estimated to be $13,117,000, including OMRR&R. The recommended planis estimated to be 99.9 percent
reliable in protecting portions of Honolulu, Hawaii from aflood which has a 1 percent chance of occurrencein
any year. The recommended plan would reduce average annual flood risks and would leave average annual
residual damages estimated at $5.4 million. The expected annual benefits are estimated to be $48,331,000 with
netaverage annual benefits of $35,214,000. The benefit-costratiois approximately 3.68 to 1.

PUBLIC REVIEW

Comments on the Draft Feasibility Report/EIS were received during a 45-day publicreview period. Written
comments have been submitted to USACE (pursuantto NEPA) and DLNR (pursuantto HRS Chapter 343); the
applicable addresses are listed below. Comments postmarked by November 9, 2015 have beenincludedin this
report.

e Honolulu District, U.S. Army Corps of Engineers (ATTN: Ala Wai Canal Project); Building 230, CEPOH-PP-C;
Fort Shafter, HI 96858 (email: AlaWaiCanalProject@usace.army.mil)

e State of Hawai’i, DLNR Engineering Division (ATTN: Gayson Ching); P.O. Box 373; Honolulu, HI 96809 (email:
Gayson.Y.Ching@hawaii.gov)

For furtherinformation on the project, please contact Derek Chow at USACE at (808) 835-4026 or
Derek.J.Chow@usace.army.mil, or Gayson Ching at DLNR Engineering Division at (808) 587-0232 or
Gayson.Y.Ching@hawaii.gov.
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Executive Summary

This Feasibility Study Report with Integrated Environmental Impact Statement (EIS), hereafterreferred to as the
“Feasibility Report/EIS,” has been prepared forthe Ala Wai Canal Project, O’ahu, Hawai’i. It assesses the risk of
floodinginthe Ala Wai Watershed, and describes arange of potential alternative plans formulated to reduce
flood risk, with identification of arecommended plan forimplementation. It constitutes both a Feasibility Study
Reportinaccordance with the U.S. Army Corps of Engineers (USACE) planning process, and an Environmental
Impact Statement (EIS) as required to comply with both the National Environmental Policy Act (NEPA) and
Hawaii Revised Statutes (HRS) Chapter 343. Following publicand governmental agency review, the Feasibility
Report/EISisfinalized and submitted to Headquarters USACE, the Assistant Secretary of the Army for Civil
Works, and the Office of Managementand Budgetforreview and approval. If approved, a Chief of Engineers
Reportwould be sentto Congress recommending authorization of the Ala Wai Canal Project.

ES-1 Purpose and Need

The purpose of the projectisto reduce flood risk within the Ala Wai Watershed. Flooding has occurred within the
watershed on multiple occasions, resultingin recorded property damages and health and safety risks. Analyses
conductedin support of this project show that the 1-percent annual chance exceedance (ACE) floodplain extends
overapproximately 1,358 acres of the watershed. Modeling results indicate the 1-percent ACEflood would result
indamagesto more than 3,000 structures, with approximately $1.14 billion in structural damages alone (2016
price levels), notaccounting forlossin businessincomeorothersimilareconomiclosses. Arendering of the
potential extent of inundation resulting from the 1-percent ACEflood isillustrated in Figure ES-1.

Figure ES-1. USACE Rendering of 1-Percent Annual Chance Exceedance Flood

ES-2 Study Area and Need for Action

The Ala Wai Watershedislocated on the southeastern side of the island of O‘ahu, and includes Makiki, Manoa,
and Palolo streams, all of which drain to the Ala Wai Canal. The Canalisa 2-mile-long waterway constructed
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EXECUTIVE SUMMARY

duringthe 1920s to drain extensive coastal wetlands, thus allowing development of the WaikikiDistrict. A large
portion of the watershed, including most of Waikiksi, is highly susceptible to flooding.

A highrisk of flooding exists within the watershed because of the natural geography, coupled with agingand
undersized flood conveyance infrastructure. Based on the peak flows computed for this study, itis estimated
that the AlaWai Canal has the capacity to contain abouta 20-percent ACEflood before overtopping the banks.
The risk of floodingis exacerbated by the flashy nature of the streamsin the watershed, with heavy rains flowing
downstream extremely quickly due to steep topography and relatively short stream systems.

Overtoppingof the Canal has previously flooded Waikikimultiple times, including during the November 1965
and December 1967 storms and during the passage of Hurricane Inikiin 1992. Upstream areas are also at risk of
flooding, as demonstrated by several recent events, including the October 2004 storm that flooded Manoa
Valley and the March 2006 storm that flooded Makiki. The October 2004 event was estimated to have a

4 percentchance of occurring in any single year, and caused more than $85 million in damages (USACE, 2006a).
Multiple other past flood events have been documented within the watershed overthe course of the past
century. Inaddition to recorded property damages, these events have contributed to health and safety risks,
including two known deaths associated with flooding in December 1918 and December 1950 (USACE, 2006a).
Within the 1-percent ACEfloodplain, the affected populationis comprised of approximately 54,000 residents
plus an additional estimated 79,000 visitors in Waikikion any given day. In addition to threatening the safety of
both residents and visitors, amajorflood event could resultin catastrophicdamages to structures and property
throughout the watershed, with impacts to Waikikicrippling the local economy. Given the extent of
development withinthe watershed (particularly in the Waikiki District), there are potentially significant benefits
associated withimplementing flood risk management measures.

ES-3 Study Authority

The Ala Wai Canal Projectfeasibility study is authorized under Section 209 of the Flood Control Act of 1962
(PublicLaw 87-874). Section 209 is a general study authority that authorizes surveysin harbors andriversin
Hawai’i “with a view to determining the advisability of improvementsin the interest of navigation, flood control,
hydroelectricpower development, water supply, and other beneficial wateruses, and related land resources.”

Section 209 does not provide authority toimplement the recommended project.

ES-4 Study Sponsor

The USACE is the Federal sponsor of the project; the non-Federal sponsoris the State of Hawai’i Department of
Land and Natural Resources (DLNR), represented by the Engineering Division. A Feasibility Cost Sharing
Agreement (FCSA) was originally executed with DLNR in March 2001; the agreementwas amendedin
December 2006 and November2012.

ES-5 Objectives and Constraints
Based on the flood risk management goal, specificflood-related problems were defined for the Ala Wai
Watershed, as listed below.

e Floodingcanresultfromtypical rainfall events, andis exacerbated by the flashy nature of the streams and
debris generated by the surrounding watershed.

e Urbanization of the watershed has placed more people and properties at risk of flooding.
e Historicalterationsto the stream channels do not adequately manage flood risk.
e Streamchannel capacities are diminished due to debris and sediment.

e Flooding may be exacerbated by climate change and associated projectedincreasesinsealevelrise.

Opportunities toreduce flood riskin the study areagenerally correspond to the problems, and includereducing
flood peaks, improving channel and bridge conveyance capacities, reducing debris contributions, and improving
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EXECUTIVE SUMMARY

education and communication of flood risks. Other opportunities that were identified, but were determined to
be outside the scope of the study include reducing runoff and improving the storm drainage system, routine
dredging of the Canal, and addressingland ownership boundaries and maintenance responsibilities.

In response to the flood-related problems and opportunities identified for the study area, the planning objective
for the AlaWai Canal Projectisto reduce riverine flood risks in the Ala Wai Watershed through the 50-year
period of analysis. Constraints considered in the planning processinclude, to the extent practicable, avoidance
and/or minimization of the following: induced flood damages and/or shifting of flooding to downstream areas;
development of infrastructure thatisincompatible with existing regulations or policies; induced developmentin
the existing floodplain; significant reduction of migratory pathways or habitat for native aquaticspecies, or
increase of habitat forinvasive aquaticspecies; and impacts to nearshore marine resources at the mouth of the
Canal.

ES-6 Alternative Plan Formulation Strategy

The strategy for formulating alternative plansincorporated a methodical approach to assembling flood risk
management measures into alternative plans, and a multi-criteria screening process based upon existing data
and available information, coordinated professional judgment, and risk-informed assumptions. In general, the
processinvolved aninitial grouping of conceptual flood risk management measures based on the identified
problems withinthe watershed; these groupings were used to compile alternative plans, which were then
focused from broad flood risk management concepts to a combination of site-specificactions that best met the
overall planning objectives/constraints.

An iterative planning process was utilized in the development of the recommendation contained within this
report. An increasinglevel of detailwas used at each successive iteration, as needed to develop and refine the
conceptual management measures and alternative plans, and ultimately, to provide the basis for evaluation and
comparison of the final array of alternatives. In general, the early iterations of the plan formulation process
were based on concept-level information using available information from existing studies coupled with
professionaljudgment, and culminated with the development of 35% design-level engineering plans and cost
estimates forthe recommended plan. As notedinthe following sections, the nomenclatureforthe alternatives
was modified overthe course of the planformulation process to reflect refinements made to each alternative
(e.g., afterrefinements were made, Alternative 2 was renamed Alternative 2A).

ES-7 Management Measures and Alternative Plans

Overthe course of the planning process, avariety of structural and non-structural flood risk management
measures were identified, with afocus on the following approaches to flood risk management: (1) peak flow
reduction, (2) increased channel capacity, (3) debris management, and (4) minimization of flood damages. This
effortrelied on the results of previous reports and studies, particularly the Ala Wai Flood Study (USACE, 2006)
and the Manoa Watershed Project (Oceanit, 2008a), as well as sponsorand stakeholderinputand professional
judgment. The conceptual measures were sited and screened using a set of project-specificcriteria, including
technical feasibility, availability of land, implementation costs, operations and maintenance (O&M)
requirements, legaland publicacceptability, flood damage reduction, and life safety risks. Through the screening
process, some measures were eliminated while others were refined and combined into an array of alternatives.
The conceptual flood risk management measures that were carried forward from the screening process were
thengroupedto address the existing flood-related problems and opportunities, with the grouping used to
define the initial array of alternatives based on various strategies foraddressing flood risk. The resulting
alternatives, and the primary focus of each is listed below:

e Alternative 1 (Manoa Dam): This alternative was formulated to maximize attenuation of waterin the upper
Manoa watershed, where the majority of peak flows are generated.
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EXECUTIVE SUMMARY

e Alternative 2 (Multiple Debris and Detention Basins in Developed Portion of Watershed): This alternative
was formulated to maximize attenuation of water through multi-purpose detention basins within open
spacesinthe currently developed portions of the watershed.

e Alternative 3 (Multiple Debris and Detention Basins in Upper Watershed): This alternative was formulated
to modify the location and dimension of measures in Alternatives 1and 2, with debris and detention basins
inthe upperwatershedto address concernsrelated to construction of asingle, large dam and use of park
space.

e Alternative 4 (Ala Wai Focus): This alternative was formulated to maximize structural solutions where the
majority of the benefits occur(i.e. alongthe Ala Wai Canal).

e Alternative 5 (Non-Structural): This alternative was formulated based on all of the non-structural measures
that were initially identified, including raising or waterproofing (and in some cases, installing ring levees or
non-structural berms) for approximately 340 structures within the watershed.

In general, each alternative was formulated to address existing flood risk throughout the watershed, while
maintaining focus onthe primary strategy foreach alternative. In addition, debris catchment was incorporated
intothe upperreaches of Manoa and Palolo streams (eitheras astand-alone measure, or as part of a detention
basin), inorderto address known debris-related problems. Where economically feasible, opportunities to
reduce flood damages through non-structural measures were included as part of the fourstructural alternatives.
In particular, improvements to the existing flood warning system were included in all of the alternatives.

Overthe course of the planning process, the alternatives were screened and reformulated, with additional
technical analysis and refinement as needed to maximize completeness, effectiveness, efficiency, and
acceptability; an “A” was added to each alternative name to reflect theserefinements. Through this process,
Alternatives 1A, 4A, and 5A were eliminated from further consideration. Alternative 1A was eliminated as it was
determined that the most effectivelocation forasingle, large damwould be in the middle of the watershed
(where there is an adequately-sized drainage area), but given the density of urban development, thisis not
considered a practicable solution. Alternative 4A included several measures along the Ala Wai Canal that were
determinedto not be practicable or effective (pumping peak flows from the Canal, widening/deepening the
Canal, and adding another outlet to the Canal); in the absence of these other measures, the floodwalls along the
Canal would needto be up to 14 feettall, which was determined to be unacceptable. Alternative 5A was
iteratively refined based on the economicjustification forindividual non-structural measures, and ultimately
was reducedtoonly 100 to 125 structures (orlessthan 2 percent of the structuresin the floodplain displaying
sufficient damage to be economically justified); it was determined that this alternative would not meet the
projectobjective.

Based on the outcome of this process, the No Action Alternative and Alternatives 2A and 3A were defined as the
Final Array of Alternatives, and were carried forward for evaluation and comparison. This processincorporated
agency and publicinput obtained through scoping efforts and other stakeholder engagement activities.

ES-8 Evaluation and Comparison of Alternatives

To support the evaluation and comparison of the Final Array of Alternatives, the design and engineering
information for Alternatives 2A and 3A was developed to a 10% level of design. Cost estimates were developed
based on the design plans (with placeholder costs for mitigation activities based on the anticipated amount of
impact to aquatic habitatand cultural resources); contingencies were identified according to a cost risk analysis.
The resulting cost estimates were used to refine the economicbenefits. The preliminary cost and benefit
estimates are summarizedin Table ES-1.
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Table ES-1. Preliminary Cost and Benefit Estimates for the Final Array of Alternatives (5000)

Alternative 2A Alternative 3A
Estimated Cost (at October 2013 price level)? $221,231 $178,096
Estimated Average Annual Cost (3.5% for 50 years)ab $11,097 $8,923
Total Annual Benefits $24,814 $32,272
Annual Net Benefits 13,717 23,349
BCR 2.24 3.62

a'\Ifl?;zsp'rice levelis based onthe preparationdate of the cost estimate. ® Estimated Average Annual Costincludes Interest During Construction

(IDC)and O& M requirements.
For flood risk management projects, the primary criteriafor plan selection are based on total benefits and total
cost, inwhichthe results of the economicanalyses are used to establish Federal interest. In the case of this
project, life safety considerations were also taken into account. Consistent with the requirements of the USACE
Planning Guidance Notebook (Engineer Regulation [ER] 1105-2-100), the evaluation and comparison of
alternative plans was presented in terms of the plan contributions to National Economic Development (NED),
Environmental Quality (EQ), Regional Economic Development (RED), and Other Social Effects (OSE); this

evaluationis presentedinSection 3.9.1.

ES-9 Plan Selection

The USACE planning process requires detailed economicanalyses (and associated refinements) to ensure thatan
alternative plan being considered for selection is economically justified, such that no othervariation of that plan
could be more economically beneficial (i.e., no othervariation could better maximize the NED account).
Specifically, these analysesinclude incremental justification (to ensure that each measure includedin the
alternative is economically justified) and optimization (to ensure that the scale of each measure maximizes
benefits). Inthe case of this project, it was determined that the alternative plansin the final array provided a
reasonable basisforevaluation and comparison, and that detailed economicanalyses and refinements should
only be performed forthe higher-ranking alternative identified through the evaluation and comparison process.
It was determined that similaranalysis and refinements were not needed forthe otheraction alternativein the
final array, as they would not affect the relative comparison between the alternatives. Based on this approach,
additional detailed economicanalyses and design refinements were conducted for Alternative 3A. Various
increments and refinements were considered (with additional alternative number modifiers added accordingly),
leading toidentification of Alternative 3A-2.2as the NED plan.

Federal policy requires that the NED plan be recommended forimplementation unless there are overriding
reasons forrecommendinganotherplan. The attributes of the NED plan were reviewed relative to the planning
objectives, criteriaand engineering standards, and it was determined that there were no overriding reasons that
warranted recommendation of another plan, such thatthe NED Plan was identified as the recommended plan.

ES-10 Compensatory Mitigation Measures

Consistent with USACE regulations (ER 1105-2-100), which require that changesin habitat value be quantified
using ecosystem output model, the Hawai’i Stream Habitat Equivalency Procedure (HSHEP) was used to quantify
the loss of habitat function associated with implementation of the recommended plan. The HSHEP model was
developed to support management of Hawai’i’s streams and associated habitat for freshwaterfloraand fauna
through a collaborative effort by biologists at the State of Hawai’i Division of Aquatic Resources (DAR) and
researchers atvarious universities, agencies, museums, and private companies. To confirmits applicability to the
AlaWai Canal Project, the model was reviewed by the USACE Ecosystem Planning Center of Expertise (ECO-PCX),
and was certified for project use on May 19, 2015.
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EXECUTIVE SUMMARY

Usingthe HSHEP model, the habitat quality of the existing and future without-project conditions were
guantified. Anticipated changesinthe model variables were defined forthe with-project condition, based on the
designforthe recommended plan. The modeling results indicatealoss of 295 habitat units (HUs). Potential
mitigation concepts that could be implemented to offset this anticipated loss of habitat quality wereidentified
and refined through aniterative process, in coordination with the resource agencies, resultinginthe
identification of asuite of possible mitigation alternatives. These mitigation alternatives were developed tothe
10-percent design level; habitat benefits were estimated using the HSHEP model and cost estimates were
prepared. The habitat modeling results and the cost estimates were used to complete a Cost Effectiveness and
Incremental Cost Analysis (CE/ICA), which provided the basis forselection of the mitigation alternativeto be
included as part of the recommended plan. Based on this process, the selected mitigation alternativeis
comprised of two measures, both of whichinvolve removal of a migratory passage barrierfor native aquatic
speciesin Manoa Stream. A detailed description of the mitigation development and selection process, and the
conceptual mitigation designinformationis provided in the Mitigation and Monitoring Plan (Appendix E).

ES-11 Recommended Plan

Followingidentification of Alternative 3A-2.2 as the recommended plan, additional engineering and design work
was completed, up toan approximately 35% level of design. The flood risk management measuresincludedin
the tentatively select planare listed in Table ES-2; maps showing the location of these measures are presented
as Figure 12.

Table ES-2. Summary of the Recommended Plan

Flood Risk
Management
Measure

Description

WaihiDebrisand
DetentionBasin

Earthenstructure, approximately 37 feet highand 225 feet across; box culvert to allow small storm flows to
pass; concrete s pillway above culvert with grouted rip-rap on upstream and downstreamside; debris
catchment feature located on upstream end of culvert; energydissipation structure to be located on
downstream end of culvert. Newaccessroad to be constructed for construction and O&M.

Waiakeakua Debris
and Detention Basin

Earthenstructure, approximately 34 feet highand 185 feet across; arch culvert to allow s mall storm flows to
pass; concrete s pillway above culvert with grouted rip-rap on upstream and downstreamside; debris
catchment feature located on upstream end of culvert; energy dissipation structure to be located on
downstream end of culvert.

Woodlawn Ditch
DetentionBasin

Three-sided berm, approximately 15 feet highand 840 feet across; arch culvert to allow s mall storm flows to
pass; concrete s pillwayabove culvert with grouted riprap onupstream and downstreamside.

Manoa In-stream
Debris Catchment

Concrete pad, approximately 8 feet wide and 60 feet across; steel posts (up to approximately 7 feet high)
evenlyspaced 4 feetapartalong concrete pad.

KanewaiField Multi-
Purpose Detention
Basin

Earthenberm, approximately9feet high, around 3 sides of the field; grouted rip-rap i nflow spillway along bank
of Manoa Stream to allow high flows to enter the basin; existingdrainage pipe at south end of basinto allow
waterto re-enterstream.

Wai‘oma‘oDebris
and Detention Basin

Earthenstructure, approximately33.5 feet highand 120 feet across; box culvert to allow smallstorm flows to
pass; concrete s pillway above culvert, with grouted rip-rap on upstream and downstreamside; debris
catchment feature located on upstream end of culvert; energydissipation structureto belocatedon
downstream end of culvert. Excavation of a pprox. 3,060 yd3to provide required detention volume upstream of
berm; new access roadto be constructed for constructionand O&M.

Pukele Debris and
DetentionBasin

Earthenstructure, approximately 30 feet highand 120 feet across; box culvert to allow small storm flows to
pass; concrete s pillway above culvert with grouted rip-rap on upstream and downstreamside; debris
catchment feature located on upstream end of culvert; energydissipation structure to be located on
downstream end of culvert. Excavation of approx. 14,330 yd3 to provide required detention volume upstream
of berm; new access road to be constructed for constructionand O&M.

Makiki Debrisand
DetentionBasin

Earthenstructure, approximately 24 feet highand 100 feet across; arch culvert to allow s mall storm flows to
pass; concrete s pillway above culvert with grouted rip-rap on upstream and downstreamside; debris
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Table ES-2. Summary of the Recommended Plan

Flood Risk
Management Description
Measure

catchment feature located on upstream end of culvert; energydissipation structureto belocatedon
downstream end of culvert. Newaccessroad to be constructed for construction and O&M.
Concrete floodwalls rangingup to approximately 4 feet high, offset from existing Ca nal walls. Existing stairs to

Ala Wai Canal be extendedand new ramps to be installed to maintain access to Canal; floodgate to be installed near McCully

Floodwalls Street. Two pump stations to accommodate storm flows and gatesinstalled at existing drainage pipesto

prevent backflow fromthe Ala WaiCanal duringa flood event.

Concrete floodwalls and an earthen berm (approximately 4.3 feet high) to provide detentionforlocal drainage;
install concrete wallwith four slide gates adjacent to the upstreamedge of the existing bridge to preventa
backflow fromthe Ala WaiCanal duringa flood event.

Hausten Ditch
DetentionBasin

Earthenberm, on average 2.7 feet high, around the north and east perimeter of the golfcourse; groutedrip
rap inflowspillwayalong bank of Manoa-Palolo Drainage Canal to allow high flows to enter the basin; sediment
basin within western portion ofgolfcourse; floodgate across the main entrance road; passive drainage back
into Ala WaiCanal.

Ala Wai GolfCourse
Multi-Purpose
DetentionBasin

Floodwarning System | Installation of 3 real-time rain gages (Manoa, Makiki, and Palolo streams) and 1 real-time streamflow or stage
gage (Ala Wai Canal) as part of flood warningsystemfor Ala Wai Watershed.

Each of the measures includes life-cycle maintenance costs, with maintenance performed on aroutine basis.
Consistentwith USACE regulations, the O&Mresponsibilities would be fulfilled by the non-Federal sponsor.
General O&M requirements are described in Section 3.6.5.1; a detailed plan will be prepared during the detailed
design phase forthe project.

ES-12 Expected Project Performance

The recommended plan provides protection forthe 1-percent ACE flood event with a 95-percent conditional
non-exceedance probability (CNP)and has been identified as the economically optimal plan. Although the
recommended plan would protect the majority of the watershed from the 1-percent ACE floodplain, it would
not entirely eliminate flood risk. The without-project expected annual damages are estimated to be
approximately $45.2 million; the residual expected annual damages associated with the recommended plan are
estimated to be $5.4 million (with the highest residual damages in Makiki and the area surrounding the
University of Hawaii, Manoa).

ES-13 Project Costs

The projectfirst cost (October 2016 price level)forthe recommended planis summarizedin Table ES-3. The
projectfirst cost (constantdollar cost) serves as the basis for providing the cost of the projectforwhich
authorizationis sought;itincludes costs associated with (1) preconstruction engineering and design (PED),! (2)
construction (including mitigation activities forimpacts to aquatic habitat and cultural resources), (3) lands,
easements, rights-of-way, relocations and disposal (LERRD), and (4) contingencies. In accordance with ER 1110-
2-1302 and Engineering Construction Bulletin (ECB) 2007-17, a cost risk analysis was conducted toidentify and
measure the costimpact of project uncertainties. Contingencies were identified using a Cost Risk Analysis.

1 PED costs were estimated using historical and default percentages for elements includes project management, planning and environmental compliance,
engineering and design, documentreviews, value engineering, life cycle updates, contracting and reprographics, and engineering/planning during
construction.
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Table ES-3. Cost Summary

Construction Item Cost ($000)
Lands and Damages $7,309
Relocations $9,885
Elements?
Dams (Debris and Detention Basins) $71,288
Fish & Wildlife $229
Levees and Floodwalls $58,912
Pumping Plants $67,009
Floodway Control and Diversion Structures $6,470
Cultural Resources Preservation $786
Buildings, Grounds and Utilities (Flood Warning System) $356
SUBTOTAL $205,050
PED $56,627
Construction Management $27,224
TOTAL PROJECT FIRST COST (October 2016 Price Level) » $306,095
Notes:

® Elements are based onthe Civil Works Breakdown Structure as required in ER 1110-2-1302 and Engineering Manual (EM) 1110-2-1304, “Civil Works
Construction CostIndex System (CWCCS)” which is used in the Micro Computer-Aided Cost Engineering System (MCACES) software program used to develop
the cost estimates. Detailed costestimates are presented in Appendix D.

bThe price level for project first costis the date of the common pointintime of the pricing used inthe cost estimate.

ES-14 Equivalent Annual Costs and Benefits

The expected annual costs and benefits, and the resulting benefit-cost ratio are summarized in Table ES-4. The

calculations are based on the estimated project cost2 (October 2016 [Fiscal Year2017] price level), and assume a
50-year period of analysis and a Federal discount rate of 2.875 percent(i.e., the Federal discount rate

established for the evaluation of waterresources development projectsin Fiscal Year 2016).

Table ES-4. Expected Annual Benefits and Costs

Category Cost ($000)
Total Estimated Cost (October 2016 Price Level) $306,095
Interest During Construction $13,602
Total Investment Cost $319,697
Interest and Amortization ofInitial Investment $12,132
OMRR&R $985
Expected Annual Cost $13,117
Expected Annual Benefits $48,331
Net Annual Benefits $35,214
Benefit-Cost Ratio 3.68

2 The estimated project cost differs from the project first cost (presentedin Table ES-3), as the projectfirst cost is the estimated cost broughtto the

effective pricelevel (thatis, the date of the common point intime of the pricing used inthe cost estimate).
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ES-15 Cost Sharing

In accordance with the cost share provisionsin Section 103(a) of the WRDA of 1986, as amended (33 U.S.C.
2213(a)), the non-Federal sponsoris responsible for providinga minimum 5 percent cash contribution, all LERRDs
required forthe project, and any additional funds necessary to make its total contributionequalto atleast 35
percent of total project costs. Inaddition, the non-Federal sponsoris responsible for 100 percent of the
OMRR&R. . Table ES-5 summarizes the estimated cost-shared amounts based on project first cost (October
2016 price level).

The total project cost, which isthe constant dollarcost (that is, the project first cost) fully funded with escalation
to the estimated midpoint of construction, is estimated to be $352,204,000. This isthe estimate usedin Project
Partnership Agreements (PPA); these costs will continue to be refined through the detailed design phase.

Table ES-5. Cost-Sharing Responsibilities for the Recommended Plan

Category Federal Cost ($000) Non-l:ggg;a;l Cost T((’;aolof;;ﬁ

Project Features $151,438 $81,544 $232,982
LERRD SO $19,215 $19,215
PED? $42,323 $22,790 $65,113
Construction Management $22,682 $12,213 $34,895
Subtotal $216,443 $135,761 $352,204

5 percent Cash Contribution ($17,610) $17,610

Additional Contribution $30,099 ($30,099)

TOTAL (October 2016 price level) $228,932 $123,272 $352,204
Percent of Total 65% 35%

Notes:

a PED costsincurred after completion of the Feasibility Report/EIS will be cost shared between the Governmentand the project sponsorsin
accordance witha Design Agreement. Uponinitiation of project construction, all costs incurred under the Design Agreement will be included
as part of the total project costs and subject to the project costsharing requirements in accordance with the construction agreement, which
will be executed before award of the first construction contract.

ES-16 Environmental Consequences

Consistent with the requirements of NEPA and HRS 343, the consequences of implementing each alternative
were assessed, based on the range of resources that comprise the human and natural environment. The
assessment of environmental consequences involves the comparison of the effects of each alternative plan (i.e.
the recommended plan and Alternative 2A) relative to the No Action (future without-project) conditions. For
those resources that may be adversely affected, measures that would be implemented to mitigate the potential
impacts were identified. The environmental consequences and associated mitigation measures are summarized
inTable ES-6.

Potential adverseimpactsinclude those related to biological resources (aquatic habitat), cultural resources,
recreation, and visual resources; however, measures to avoid, minimize, and mitigate these impacts have been
incorporated to the extent practicable. Although some degree of impact would occur, the analysis has not
identified significant, unavoidable adverse impacts that would remain afterimplementation of proposed
mitigation measures. Implementation of the proposed projectis expected to protectalarge portion of the
watershed (includingits residents and visitors) from flooding and flood-related safety hazards. These benefits
are expected to outweigh any remaining adverse impacts.
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ES-17 Public Involvement and Agency Coordination

A significant number of stakeholderand agency meetings and other publicinvolvement efforts have been
conducted throughout the planning process to date. In general, the timing and focus of these events has been
determinedinresponse to project-related needs and stakeholderinterests and desires.

A wide range of input has been provided as part of the various publicand agency meetings held to date. In
general, stakeholders have expressed support forthe projectand emphasized the need for near-termaction to
reduce the risk of flooding. Concerns have been raised relative to the project sponsors’ ability tofund and
maintainthe project, as well as potential impacts of the project (particularly those associated with visual,
cultural and recreational resources), and acquisition of private property. Input received to date is summarizedin
Section 6, with additional detail in Appendix G.

ES-18 Required Permits and Environmental Compliance

There are a variety of Federal and State laws and regulations that are applicable to the project, and for which
compliance isrequired before construction. The status of regulatory compliance, as well as compatibility with
local plans and policiesis providedin Section 7. Permits and approvals that are expected to be requiredinclude
the following:

e National Environmental Policy Act (NEPA) compliance

e (CleanWaterAct Section 404 compliance

e EndangeredSpecies Act (ESA) Section 7compliance

e Fishand Wildlife Coordination Act (FWCA) compliance

e National Historic Preservation Act (NHPA) Section 106 compliance

e Hawai’i Revised Statutes (HRS) Section 343 compliance

e Coastal Zone Management Act (CZMA) Federal Consistency Determination

e Departmentof Health Section 401 Water Quality Certification

e National Pollutant Discharge Elimination System (NPDES) permit

e (Conservation District Use Permit

e ForestReserve Special Use Permit

e Stream Channel Alteration Permit

e HRS Section 6E Historic Preservationreview

e Special Management Area (SMA) permit

e Waikiki Special District permit

e Community Noise Permit

e Buildingand Grading Permits
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ES-19 Recommendation

The recommendation of the District Engineer of Honolulu District, U.S. Army Corps of Engineers, isthat the
recommended plan (Alternative 3A-2.2) be authorized forimplementation as a Federal project.

Based on October2016 price levels, the estimated total project first cost of the recommended planis
$306,095,000. The Federal share of the projectfirst cost would be about $198,962,000 (65 percent), andthe
non-Federal share would be about $107,133,000 (35 percent). The non-Federal sponsor would be responsible
for OMRR&R of the project after construction, a cost currently estimated at about $985,000.

Thisrecommendation will be contingent upon such discretionary modifications as deemed necessary by the
Chief of Engineers and funding requirements satisfactory to the Administration and Congress.
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Table ES-6. Summary of the Environmental Consequences (IMP) and Proposed Mitigation Measures (MM) for the Recommended Plan and Alternatives

Impact? No ACtlf)n Recommended Plan Alternative 2A
Alternative
GEOLOGY, SEISMICITY, and SOILS
Impact (IMP) GEO-1: Erosion resulting from No impact Approximately 55 acres of ground disturbance; best Greaterextent of ground disturbance
construction-related ground disturbance management practices (BMPs)wouldbeimplementedas partof | (approximately 67 acres). Less than
Stormwater Pollution Prevention Plan (SWPPP). Less than significant; no mitigation required.
significant; no mitigation required.
IMP GEO-2: Erosion resulting from O&M activities | Noimpact BMPs would beimplemented as part of SWPPP. Less than Same as recommended plan.
significant; no mitigation required.
IMP GEO-3: Reduced functionalityand/or No impact Mitigation Measure (MM) GEO-1: Detailed geotechnicalanalyses | Lowerrisk associated with debriscatchment
unintended hydraulic consequences due to to be conducted as part of PED and design refinements to be measures inupperwatershed. Less than
landslide, subsidence, liquefaction or collapse made accordingly. Less thansignificant with mitigation. significant; no mitigation required.
SURFACE WATER RESOURCES
IMP SUR-1: Placement of dredged or fill material No impact Construction would involve placement of approximately five Debris catchment structures wouldinvolve
within Waters ofthe U.S. (including areas acres offillinwaters ofthe U.S.; inaddition to avoidance and less fill; additional fill for 600-foot-long
consideredto beriffle and pool complexes) minimization measures, compensatory mitigation would be culvertalong Manoa Stream; the same
implemented (see MM Bl O-4). Less than significant with mitigationwould be implemented (see MM
implementation of mitigation. Bl0-4). Less than significant with
mitigation.
IMP SUR-2: Increased channel/bank erosiondueto | No impact Measures sited and designed to minimize the need for Same as recommended plan.

disturbance during construction

excavation and grading; BMPs would be implemented as part of
SWPPP. Less than significant; no mitigation required.

HYDROLOGY AND HYDRAULICS

IMP HYD-1: Reduced extent of potential flooding

Existingflood
risks would not
be addressed.

Implementation of recommended plan would substantially
reduce the 1-percent ACE floodplain, with decreased water
surface elevations of a pproximately 2.2 fe et. Beneficial.

More residual flooding above Ala Wai Golf

Course, andalongupper Manoa andPalolo
streams; decreased water surface elevation
of approximately 1 foot. Beneficial.

WATER QUALITY
IMPWQ-1: Increased sediment and assodated No impact BMPs would be implemented as part of SWPPP; excessive levels | Same as recommended plan.
pollutants instormwater runoffduring construction of sediment-bound pollutants not anticipated. Less than
significant; no mitigation required.
IMP WQ-2: Accidental release of hazardous No impact BMPs would be implemented as part of SWPPP. Less than Same as recommended plan.

materialsduring construction

significant; no mitigation required.
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Table ES-6. Summary of the Environmental Consequences (IMP) and Proposed Mitigation Measures (MM) for the Recommended Plan and Alternatives

Impact? No Ac“fm Recommended Plan Alternative 2A
Alternative
IMP WQ-3: Flushing and mobilization of No impact Multi-purpose detention basin locations already subject to Manoa District Parkdetention basin (and

contaminants by flood waters within multi-
purpose detention areas

flooding; pathways and/or concentration | evels of contaminants
notexpectedto significantly change. Less than significant; no
mitigation required.

associated culvert)inarea that could have
higherlevelsof anthropogenically derived
contaminants. Less than significant; no

mitigation required.

IMPWQ-4: Capture and removal of sediment and
debris (induding trashand other man-made
debris)

No captureand
removal of
debris/sediment

Removal of sediment/debriswould provide water quality benefit
to downstream waters; projectis not explicitly designed to
capture sediment, so quantity of sediment and anyassociated
pollutants to be removed hasnot been quantified. Beneficial.

Same as recommended plan.

BIOLOGICAL RESOURCES

IMP BI10O-1: Displacement of kukui cops e at Ma kiki No impact MM BI10-1: Trees will be either replaced in-kind following Same as recommended plan.
Detention Basin, and niuand milotreesalong Ala constructionorrelocated to a suitable location nearthe project

Wai floodwall area. Less than significant with site restoration.

IMP BI0O-2: Ongoingvegetation management, No impact Approximately 18 acres subject to vegetation management; Approximately 27 acres subject to

includingtrimming and clearing, as part of
operations and maintenance

predominantly non-native and/orlandscaped species. Less than
significant; no mitigation required.

vegetation management. Less than
significant; no mitigation required.

IMP B10-3: Temporary flood-related impacts to
vegetationduringlarge-scale flood events

Vegetatedareas
within

Approximately 148 acres subject to inundation during 1-percent
ACE flood; predominantly non-native orlandscaped species. Less

Approximately 153 acres subject to
inundation. Less than significant; no

floodplain than significant; no mitigation required. mitigation required.
subject to
flooding.
IMP BIO-4: Introduction of new invasive plant No impact MM BIO-2: Implementation of BMPs, including Same as recommended plan.
species was hing/inspection of construction equipment,
certification/inspection of revegetation materials, and
monitoring of revegetated areas. Less than significant with
mitigation.
IMP BIO-5: Disturbance and decreased habitat No impact Non-listed native terrestrial species are generallycommonand Same as recommended plan.
availability for native (non-listed) terrestrial widespread; affected habitat re presents very s mall part of range
wildlife species available to s pecies. Less than significant; no mitigation
required.
IMP BIO-6: Directimpacts (e.g., injury, death) to No impact MM BIO-3:In-stream work would be limited to low-flow Same as recommended plan.

native aquatic spedes as a result of construction
and O&M activities

conditions and standard dewateringand fish exclusion protocols
wouldbeimplemented. Less than significant with mitigation.
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Table ES-6. Summary of the Environmental Consequences (IMP) and Proposed Mitigation Measures (MM) for the Recommended Plan and Alternatives

Impact? No Ac“fm Recommended Plan Alternative 2A
Alternative

IMP BIO-7: Impacts to in-stream aquatic habitat No impact Approximately 1,898 linear feet of stream withinthe permanent | Approximately 1,742 linear feet of stream
construction footprint; approximately 295 HUs would be lost. within construction limits; a similaramount
MM BIO-4:In additionto avoidance and minimization measures, | of HUs would be lost; the same mitigation
compensatory mitigation would be implemented (removal of wouldbeimplemented (MM BIO-4). Less
existingbarriers to native speciespassage at two in-stream than significant with mitigation.
structures). Less thansignificant with mitigation.

IMP BIO-8: Potential impacts to Hawaiian hoary No impact MM BIO-5: Removal of vegetation >15 feetin height to be Less potentialforimpactinupper

batresultingfrom constructionactivities (e.g., use conducted outside the breeding season (Julythrough watershed as compared to recommended

of heavy equipment, vegetation removal) August).August All construction activities would occur during plan;the same mitigation would be
daytime hours to avoid potential bat foragingactivities. Less implemented. Less than significant with
than significant with mitigation. mitigation.

IMP B10-9: Potential impacts to Oahu elepaiofrom | Noimpact MM B10-6: Trimming or clearing of vegetationin areas of Less potentialforimpactinupper

constructionactivities(e.g., use of heavy suitable habitat would be restricted duringthe nesting season watershed as compared to recommended

equipment, vegetation removal) (JanuarythroughJune). Less than significant with mitigation. plan;the same mitigation would be

implemented. Less than significant with
mitigation.

IMP B10-10: Potential impacts to Hawaiian No impact In the unlikelyeventthatspeciesare present, itis expectedthey | Same asrecommended plan.

waterbirds from construction-related disturbance wouldreadilydisperse to nearby areas with higher quality

and increased predation in detention basins during habitatin response to disturbance. Less than significant; no

inundation mitigation required.

IMP BIO-11: Potential impacts to blackline No impact MM B10-7: Actions to avoid and minimize potential impacts to Less potentialforimpactinupper

Hawaiian damselfly from construction activities the specieshave beenidentified through consultation with watershed as compared to recommended

(e.g., use of heavy equipment, vegetation removal) USFWS; potential actions could range fromrelocation of ESA plan;the same approach to mitigation
protected speciespriorto constructionto implementation of wouldbeimplemented. Less than
othermeasures to minimize impacts. The objective would be to significant with mitigation.
reduce impacts to a less-than-significant level. Less than
significant with mitigation.

CULTURAL RESOURCES

IMP CUL-1: Construction and operations related No impact MM CUL-1: Treatment recommendations to mitigate potential Less potentialforimpactinupper

impacts to archaeologicaland historic resources
within the APE

impacts include avoidance, historicdocumentation, data
recovery,and community assistance. A Programmatic
Agreementis alsobeing developedto establisha processfor
furtherresource identification and effects determinations, and
resolving adverse effects. Less than significant with mitigation.

watershed as compared to recommended
plan, butadditional potential forimpactat
Manoa District Park; the same mitigation
wouldbeimplemented. Less than
significant with mitigation.
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Table ES-6. Summary of the Environmental Consequences (IMP) and Proposed Mitigation Measures (MM) for the Recommended Plan and Alternatives

No Action .
Impact? ° Ct? Recommended Plan Alternative 2A
Alternative
IMP CUL-2: Construction offloodwalls and pump No impact MM CUL-2: Solicitation of design input frominterested Floodwalls would be approximatelyone
stations that diminish views toward and alongAla consultingparties and the State Historic Preservation Officer foothigher (onaverage)thanforthe
Wai Canal (SHPO), and incorporation of such input as feasible intothe final | recommended plan;the same mitigation
design; historic documentation would also be developed. Less wouldbeimplemented. Less than
than significant with mitigation. significant with mitigation.
IMP CUL-3: Temporaryimpacts to cultural No impact Measure locations are dominated by non-native species, and Less area withinthe upper watershed would
practices associated with accesslimitations within there would still be abundant opportunities to gatherresources | be temporarilyimpacted during
measure locations during construction along streamsinthe upperwatershed. Followingconstruction, construction. Less than significant; no
none of the measures are expected to limit accessto cultural mitigation required.
resources or practices. Less than significant; no mitigation
required.
IMP CUL-4: Removal ordestruction of rocks from No impact MM CUL-3: Micro-site measure locations to avoidi mpacts to Same as recommended plan.
the streambed as a result of construction traditional cultural properties (TCPs), assess measure locations
priorto construction for significant cultural resources and avoid
impacts to TCP resources to the greatest extent possible during
construction. Less than significant with mitigation.
IMP CUL-5: Inadvertent discovery of human No impact MM CUL-4: Construction contractor would immediately ceaseall | Same as recommended plan.
remains or other cultural materials workin thearea, and appropriate agencieswould be notified
accordingto applicable laws, includingNHPA and HRS Section 6E.
Less than significant with mitigation.
LAND USE
IMP LU-1: Temporary construction-related No impact MM LU-1: Construction phasing, easements, and restoration of Same as recommended plan.
disruption of existing land uses temporarilydisturbed areas to pre-project conditions. Less than
significant with mitigation.
RECREATION
IMP REC-1: Temporarylossof access and use of No impact MM REC-1: Provide adequate notification to informusers of No measuresin the Honolulu Forest
recreational facilities during construction constructionand alternative recreation locations/access. Less Reserve, buttemporary recreationimpacts
than significant with mitigation. atManoa District Park; the same mitigation
wouldbeimplemented (MM REC-1). Less
than significant with mitigation.
IMP REC-2: Displacement of recreational area by No impact Measures designed to have the smallest footprint possible, and Same as recommended plan.

permanent footprint of debris and detention
features

to minimize impacts to recreationalactivitiesduringnon-flood
conditions. Less than significant; no mitigation required.
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EXECUTIVE SUMMARY

Table ES-6. Summary of the Environmental Consequences (IMP) and Proposed Mitigation Measures (MM) for the Recommended Plan and Alternatives

Impact?

No Action
Alternative

Recommended Plan

Alternative 2A

IMP REC-3: Limited access and/or use of
recreational facilities duringandimmediately
following flood conditions (to allow for post-flood

Recreational
areaswould
continueto be

Multi-purpose detention basin sites currently flood (thereby
impactingrecreational uses); O&M activitieswould be
programmed as part of the standard flood responses activities to

Same as recommended plan.

clean-upandrecovery) subject to minimize post-flood maintenance response time. Less than
flooding significant; no mitigation required.
VISUAL RESOURCES
IMP VIS-1: Temporaryvisualimpacts associated No impact Construction area to be kept free of litter and excess Same as recommended plan.
with construction (e.g., equipment, staged equipment/materials, and maintainedin a clean and organized
materials, etc.) condition. Less than significant; no mitigation required.
IMP VIS-2: Addition of in-stream detention basins No impact In-streamdetention basins would be screened by existing In-streamdebris catchmentwould be
and debriscatchment featuresinthe mid to upper vegetation; measures have also been designed to sit withinthe installedinlieu ofdetention basins in most
watershed existingstreamchannelto the extent possible,andwouldnotbe | upperwatershed locations, resulting inless
substantially visible fromlocations beyond the immediately visual impact. Less thansignificant; no
adjacent areas. Less than significant; no mitigation required. mitigation required.
IMP VIS-3: Addition of multi-purpose detention No impact Multi-purpose detention basins would be comprised ofan Additional multi-purpose detentionbasinat
basinsinopenspace areas earthen/grass berm, which are expectedto blendandbevisually | Manoa District Park. Less than significant;
commensurate with the existing park or golf course facilities. no mitigation required.
Less than significant; no mitigation required.
IMP VIS-4: Addition of flood walls and associated No impact MM VIS-1: Designrefinements will consider opportunities to Floodwalls would be approximately 1 foot
pump stations along Ala Wai Canal reduce the structure dimensions and incorporate design details higher (onaverage)thanforthe
to reduce visualimpacts (e.g., use of construction materials recommended plan; the same mitigation
and/orlandscaping to blend structures into surrounding wouldbeimplemented (MM VIS-1). Less
environment); this effort will incorporate design input solicited than significant with mitigation.
as partofthe NHPA Section 106 consultation process. Less than
significant with mitigation.
HAZARDOUS AND TOXIC WASTE
IMP HAZ-1: Accidental release of hazardous No impact BMPs would be implemented as part of SWPPP. Less than Same as recommended plan.
materials(e.g., gasoline, diesel fuel) during significant; no mitigation required.
constructionor O&M
AIR QUALITY
IMP AQ-1: Construction-related impacts to air No impact BMPs would be implemented to avoid and minimize potential Same as recommended plan.
qualitydue to fugitive dust and internal impacts. Less thansignificant; no mitigation required.
combustion engine emissions
IMP AQ-2: Airemissions from vehiclesused for No impact Emissionlevelswouldbeverylow,andwouldbe expected to Same as recommended plan.

O&M

have negligible impact. Less than significant; no mitigation
required.
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EXECUTIVE SUMMARY

Table ES-6. Summary of the Environmental Consequences (IMP) and Proposed Mitigation Measures (MM) for the Recommended Plan and Alternatives

Impact? No Ac“fm Recommended Plan Alternative 2A
Alternative
NOISE
IMP NOI-1: Temporary construction-related noise | Noimpact MM NOI-1: Community Noise Permit to be obtained; BMPs Same as recommended plan.
thatexceeds the State’s maximum permissible wouldbeimplemented as part of permit requirements. Less
noise levels than significant with mitigation.
IMP NOI-2:Temporaryincreaseinnoise levels No impact Noise levels during O& M would be short-term and would only Same as recommended plan.
associated with O&M activities occuron a periodic basis. Less than significant; no mitigation
required.

TRAFFICAND TRANSPORTATION
IMP TRN-1: Construction-related impacts to traffic | Noimpact MM TRN-1: Preparationandimplementation of Transportation Same as recommended plan.
and transportation resources (e.g., increased Management Plan. Less than significant with mitigation.
congestion; reduced capacity; reduced accessand
parking, etc.)
IMPTRN-2: Reduced potentialfor flooding within Roadways Reduced potentialfor flooding would provide improved access Same as recommended plan.

important thoroughfares and collector roads (as
well as smalleraccess roads)

wouldcontinue
to be atrisk of
flooding.

within and out of the watershed during flood conditions,
includingroutesused for evacuation and flood response
activities. Beneficial.

PUBLIC HEALTH AND SAFETY

IMP SAF-1: Decreased number of residents and

Flood-related

Increased protection for the majority of the watershed’s

Slightlyless protectionthan recommended

visitors subject to flood-related health and safety healthand residents and most (if not all) of the visitors to Waikiki. plandue to additional residual flooding

risks safetyrisks Beneficial. north of the Ala Wai Golf Course, and along
wouldnotbe the upperreaches ofManoa and Palolo
addressed. streams. Beneficial.

IMP SAF-2: Removal of critical infrastructure and Critical 2 of the 4fire stations, the police station, both medicalclinics, Same as recommended plan.

otherpublicfacilities including schools fromthe 1- | infrastructure and 6 of the 9 emergencyshelters would be removed from the

percent ACE floodplain, thus increasing resiliency
in response to flood events

wouldnotbe
removed from

1-percent ACE floodplain. Beneficial.

floodplain.
IMP SAF-3: Heightened awarenessof flood-related | No impact Increased understanding of potential for flooding, as well as Same as recommended plan.
risks, which is expected to translate to increased increased communication of imminent flood events via
levels of preparedness improvements to the flood warning system. Beneficial.
IMP SAF-4: Potential safety concerns with No impact Multi-purpose detention basin | ocations already s ubject to MM SAF-2: Becauseinlet for Manoa District

detention basins related to risk offailure and
water-related safety hazards (e.g., drowning)

flooding; onlywould be inundated during large-scale floods.
MM SAF-1: Regulation under Dam Safety Program (induding
compliance with safety requirements). Less than significant with
mitigation.

Park detentionbasinis notvisible to park
users, aflood warning system would be
provided and would activate when water
entersthe basin.
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EXECUTIVE SUMMARY

Table ES-6. Summary of the Environmental Consequences (IMP) and Proposed Mitigation Measures (MM) for the Recommended Plan and Alternatives

Impact? No Ac“fm Recommended Plan Alternative 2A
Alternative

PUBLIC SERVICES AND UTILITIES
IMP UTL-1: Decreased flood-response burdenon No impact Beneficial. Same as recommended plan.
police, fire and medicalemerge