























2.2 The Agana River basin drains a total ef 10.4 square miles. The
highest elevation within the basin is Mount Macajna: which rises to
elevation 709 feet on the western end of the basin. A second prominent
feature near the lower end of the basin is the Agana Swamp which occupies
an area. of about 300 acres, below elevation 10 feet msl. Of the 300-acre
total, 80 acres lie north of the powerline access road, and about 220
acres are located south of the road (plate 1). The swamp is the last
remaining major wetland habitat on Guam.

2.3 Three main tributaries flow into the Agana Swamp, which is drained
by the Agana River. The river flows in a northern direction through the
commercial and downtown Agana area. Major highways which cross the study
area and provide access to other areas of the island are Highway Routes 1,
4, and 8. Agana is the capital, business, and economic center of Guam.

B. Geology and Topography.

2,4 The island of Guam is divided into two main topographic regions.
The northern portion is composed of limestone which forms a plateau
bounded by steep cliffs. The southern portion is characterized by a
range of volcanic mountains and hills. Between these two portions is
the narrow 'neck of the island where elevations are generally less
than 200 feet.

2.5 The Agana River drainage area is located within the transitional

"neck" portion of the island., The hilly dissected area is bounded on

the north-northeast by the limestone plateau of northern Guam, on the

south by the low-lying alluvial valley floor of the Pago River, on the
north by a marrow strip of coastal lowland, and on the southwest side

by dissected sloping and rolling land as well as mountainous land.

2.6 The drainage area is further divided into three ecological units,
or biotopes. The first unit is the wet land area where the water table
of the low-lying land is either at the surface or close enough to it

to make it wet. The second biotope is the dissected hilly land consis-
ting of rolling hills and slopes that border the wet land regions.

The river estuary is the third biotope and includes the zone of salt
water mixing at the mouth of the Agana River.

2.7 Within the Agana drainage basin, major soil categories include
plastic clay, silty clay, alluvial soils, and poorly graded sand. The
wetland of the Agana marsh and swamp is underlain by a limestone base-
ment. Borings in the swampy areas indicate that a layer of recent
calcareous detrital material overlies the older limestone. The hilly
land is-developed upon exposures of the limestone on the southwest,
southeast and northeast sides of the swamp. The estuary is situated

on a coastal terrace that forms the northwest border of the swamp and
marshland. Once composed of unconsolidated beach deposits, the terrace
has been greatly disturbed and altered during the development of the
‘city of Agana. A broad fringing reef flat extends about 2,000 feet
offshore on either side of the man-made Paseo de Susana within Agana Bay.
Topographic maps indicate that a narrow channel exists on the reef flat
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L. The Economy.

2.47 - As in the discussion of human resources, the activities of Agana
are recognized as interrelated with the activities of other communities
and the rural areas. The economy of the island as a whole ig reflected
by the conditions which exist in Agana, the center of business and
commercial activity.

2.48 The economy of the Territory of Guam is high compared to that of
the other islands in the Marianas chain and the Trust Territory, but
lags behind that of the United States in most respects. Development of
the island's economy was largely the result of U.S. military activities.
Although heavily dependent on the military, local government and the
congtruction industry in the past, the island's economy has hegun to
shift with the emergence of the tourist industry which is broadening
the economic base for future growth.

2.49 The territory experienced unprecedented growth between :1970-and
1973. During that time, its economy, as measured by gross business
receipts, more than doubled, from $227 million in 1970 to nearly $500
million in 1973, Following this period of rapid growth, the economy
began to show signs of maturity. The more significant signs of this
maturity have been in the structural changes in the economy which have
begun to occur, particularly a leveling off in the growth of both the
construction and retail sectors, but continued expansion of the tourist
industry and g dramatic growth of the financial sector. The leveling
off of the construction industry is also viewed by some officials of

the Government of Guam as a temporary occurrence attributed- to- the lag
in -the overall economy of the territory, the United States, and foreign
nations such as Japan who contribute to Guam's economy. The lag-in
construction is seen by some government officials as a blessing that
will help the territory's utilities and other public facilities to-catch
up with the unprecedented demand resulting from the rapid growth during
the previous years. The Director of the territory's Economic Development
Agency points to the increase in construction during the last half of
1973 and the first half of 1974 to a level approximately double that of
the preceding twelve months as a strong indication that construction
activity will again increase and possibly return to levels close ta those
experienced in the past. e

M. Flood Problem and History.

2.50 Although their history has not been documented, floods are common
occurrences within the Agana River drainage basin and have been reported to
occur following moderate as well as heavy rain. All of the portion of the
basin extending from the swamp to Agana Bay is subject to flooding. In the
area north of the powerline access road, the 10~year flood would inundate
about 245 acres consisting of approximately 60 acres of commercial properties,
15 acres of residential lots, 40 acres of public and semi-public lands, and
130 acres of recreation lands and marshlands. Because of the basin topography
the area that would be inundated by the Standard Project Flood (280 acres)
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the estimated flow at which flooding and subsequent damage begins is
approximately 900 cfs. The flow capacities of the bridges at Saylor
Street and Marine Drive are estimated to be approximately 3,500 and
2,700 cfs, respectively. A range of floods in terms of magnitude,
recurrence interval, and frequency is summarized in the following table.,
It should be noted that the powerline access road and the swamp have

a storage effect on floodflow conditions, as reflected by the figures
under flood magnitude.

Flood Magnitude Recurrence
Swamp Inflow Swamp Outflow Interval Frequency
{cfs) (cfs) (years) (percent)
5,000 670 2 50
9,500 3,000 10 10
15,000 7,500 50 2
17,300 11,500 100 1

N. Summary of Needs and Problems.

2.54 The flood control problem has been described in the previous
paragraphs. Other needs and problems became apparent, however, in the
study of the basin's physical, social and economic setting.

(1) Water Quality and Supply.

2,55 Water quality is a problem in the Agana River basin. The sampling
program conducted by the Guam Environmental Protection Agency indicates

a high degree of fecal contamination and low dissolved oxygen levels
along the river and near the mouth. The-poor water quality is attributed
to siltation from the river, overgrowth of vegetation, low streamflows
which contribute to stagnant conditions, and deposition of wastes and
debris from developments along the riverbanks. Although the urbanized
areas are sewered, cesspools are still found in isolated and scattered
locations.

2.56 Based on the existing problems, continued monitoring of the quality
of the waters in the study area, controls to prevent further degradation,
and actions to improve the water quality are needed.

2.57 There are two basic sources of domestic water for the Agana area,
groundwater and surface water. The groundwater source is provided by
about twenty wells located within the Agana basin.  The surface source

is furnished by  the Navy's Fena Reservolr System. The Government of
Guam purchases the surface water directly from the Navy for distribution.
Both sources are connected to the Central Agana Water District System.
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and shrubs., The Barrigeda-Mangilao area with its ralatively flat topo-
graphy could play a major role in agriculture. The development of agri-
culture in Barrigada and Mangilao would also prevent infringement of
residential development on agricultural lands as well as on the Agana
River f£lood plain.

{7) Land Use,

2.69 The rapid wrbanization and increasing level of economic activity
over the past few years have not occurred without "growing pains.”" The
Govermment of Guam realizes that orderly economic growth without damag-
ing the quality of life will require large investments in the socio-
economic sector as well as judicious management and use of its matural
resources, particularly its limited land area. Effective land use con-
trols are needed in order to permit continued development without cre-
ating problems such as flooding, inadequate drainage, and pollutionm,
and without adversely affecting its natural scemfic aress, open space,
and flora and fauna.

2,70 Within the Agana drainage basin, the continued urbanization of
Agana Heights, Chalan Pago-Ordot, Mongmong~Toto-Maite, and Sinsjana

is expected to be basically residentisl with related local services

and supplies. The topography of these areas would prevent large-scale
agricultural development, but has the potential to supplement residential
requirements stemming from increased commercial and economic activity in
Agana. Other future economic growth, such as manufacturing, international
trade, and the tourist industry, are not anticipated te influence the
basin's direction of development significantly.  These activities are
located and will be expanded in other parts of the island, such as the
Harmon avea, Tamuning, Tumon Bay, and the Apra Harbor area.

2,71 Development of the Apana area has been and will continue to be
influenced by the fractiomal lot problem which is ome of the most complex
problems in Agana today. After World War 11, the U.S. Navy laid out a
new city to replace that devastated during the war. The Navy provided for
new streets and utilities im Agana. Unfortunately, after construction
was completed, it was found that the new streets divided the property
lines in such a way that many areas became unusable due to plural owner-
ship and/or small lot size. Although this problem has been partially
resolved, its impact has retarded development in Agana and generated
development in the neighboring Tamuning area. Consolidation of lots

and resurveys are being accomplished by the Government of Guam in an
effort to resolve the problem and to facilitate future land acquisition,

3. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS.

3.1 According to the Master Plan for Guam, January 1966, intensive
urbanization is expected to continue although significant changes in
land use are not anticipated in the near future: The 1966 Master Plan
is subject to periedic updating, but the basic document has not been
revised in total or replaced to date. The projected economic growth










4, ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION
A, Overall Impact.

4,1 The proposed plan of improvement would provide protection from
floods up to the standard project flood. Under existing conditions, the
peak flood discharge is 33,000 cfs and the volume of the runoff is 3,800
acre~-feet, Under improved conditlons, the standard project flood is
routed through the swamp, and the resulting outflow is 7,500 cfs, with a
maximum water surface elevation of 17.7 feet msl. The 7,500 cfs outflow
would be accommodated by the channelization of the lower reaches of the
river.

4.2 TLand would be acquired for permanent structures such as channel and
levee works and the pumping facilities, and for flowage easements up to
about elevation 18,0 feet in the Agana Swamp and within the leveed area.
Acquisition would include 2 acres for the channel, 12.5 acres for the
levees and pump station, and about 360 acres for flowage easements.
About 285 of the estimated 375 acres (at elevation 18 feet msl) required
for the project are located upstream of the powerline access road and
are considered part of the Agana Swamp. o

4.3 Located on the fringes of the swamp, the levees would require about
twelve acres of land, but would permanently delineate the ‘developed

lands from the remaining undeveloped swamp. The flowage easement desig~-
nation of the area encompassed by the levees would require that they be
kept in open space for flood storage purposes. The Government of Guam
would be required to provide assurances that encroachment on the improved
channel and on the required flowage easements would not be permitted. If
flowage easements and capacities are impaired, the Government of Guam
will be required to provide substitute storage capacity or equivalent
pumping capacity. TImpacts on the vegetation and wildlife habitat of the
swamp would be limited to the fringe areas where levee construction is to
take place. Except for the construction period, disturbances to the swamp
proper (south of the powerline access road) should be minimal. WNo change
to the existing swamp conditions are expected, and future encroachment
should be restricted by local enforcement of the flowage ersement require~
ment, The loss of twelve acres of swamp fringe land is considered an
‘adverse effect on the habitat of endangered bird life., However, the loss
is offset by long~term preservation of the remaining 360 acres of habitat
within the flowage easement.

4.4 Channellzation would replace 1,750 feet of existing unlined river
with a lined waterway. The channelization would require some excavation,
backfilling, and removal of bankside vegetation. Most of the section to be
channelized, however, flows through an area where development by residen-
tial and commercial interests has extended very close to the existing
banks. Therefore, loss of vegetation would not be as adverse as it would
be through undeveloped portions of the swamp.

4.5 Under normal and low flow conditions, the removal of bankside vegeta-

tion and the concrete lining of the channel sides and bottom will result in
higher water temperatures in the lower stream area. In addition, the lining
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would result in loss of some watering sites for birds and other wildlife,
and uvtilization by migratory species such as the eel Angullla marmorata
and the tyawn Macrobrachium lar may ba discouraged. Although the precise
rigse in temperature cannot be accurately predicted due to a number of var—
iables, the total amount is not expected to be lethal or damaging to living
organisms, Measures are belng incorporated to minimize the effects of '
conerete channellzatlon. Tildal waters already extend up the channel about
800 feet at high tide. Since the channel bottom near the Saylor Street
bridge would be ralsed slightly, the extent of tldal water upstream may be
reduced, There would be a portion of channel between Saylor Street and the
upper Limits of tidal water in the river that may be dry or practically dry
during low flows. A low-flow chamnel would be provided within the channel
lavert to facilitate the passage of low flows for fish and wildlife purposes
from above Sayvlor Street to the ocean (see plate 2). 1In addition, bankside
landscaping will provide trees and slhrubs to shade the low-flow areas and
minimlze temperature increases, Tidal affects should keep the lower 800
feet of the river bottom coversd with water under most conditions, Pro-
viglong for low-flow sugmwentation, which might enhance filsh habitat by
increasing continuous flows from the swamp to Agana Bay, will be investi-
gated during detalled desipgn studies,

4.6 Outlet works at the river wmouth would require some dredging of the
bottom, and lining of the submerged outlet sections. There is some indi-
cation that gradual sedimentation and filling in of the wouth could occur,
during normal to low-flow conditlons. Excessive filling is not expected
since current studies conducted in conjunction with the Agana Small Boat
Harbor project iIndicate nearchore currents flow from the east towarvd the
Paseo de Susana and along the Paseo out to sea.

4,7 The proiect 1s not expected to adversely affect the existing water
quality of the viver or bay/estuary. The tidal filling of the lower
reaches of the stream should not be significantly changed, and the levees
along the swamp fringes would not affect the river or swamp during non-
flood conditions. Implementation of the plan will, however, change the
nature of floodwater impacts upon the reef flat and water quality of Agana

Bay.,

4.8 Under existing conditions, flood flows would inundate the swamp as well
as developed areas as shown on plate 4 and discharge into Agana Bay over a
wide stretch of shoreline. The uncontrolled flows carry silt, debris, and
waterborne objects into the bay waters. The estimated velocity for the
standard project (design) flood at the mouth of the Agana River under
existing conditions is about 9.4 feet per second (fps).

4

4.9, With the proposed plan, the detentlon effect of the leveed storage
area wilthin the flowage easements would veduce the standavd project flood
peak of 33,000 cfs to a peak channel flow of 7,500 cfs. With the reduced
peak flow, the flow velocity entering the bay from the improved channel
outlet would be about 9 fps, essentially unchanged from existing conditions.
While channelization concentrates the principal point of discharge at the
river outlet, 1t also prevents overbamk flows so that overland runoff within
the developed area would be minimal. The prevention of extensive overland
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4,14 The proposed plan would not require relocation of any residences,
businesses, or public buildings. Nome of the bridge crossings would need
to be reconstructed, although modifications under the bridges would be
requlred to increase their capacities. The sewer and water lines at the
Marine Drive crossing would require relocation. In addition, the roadway
grade of the gsectlons where the proposed levee allgmment intersects
0'Brien Drive and the powerline access road would be raised, The pave-
ment elevation at these points would be the same, or slightly higher than
the top of the levee to be consistent with impoundment requirements. The
total length of the roadway which would be affected is estimated at about
700 feet.

4,15 Excavation of the channel sections would vield about 21,000 cubic
yards of earth. Stripping and excavation for levee construction would
yield 33,000 cublc yards of material. The total 54,000 cubic yards would
be used onsite to construct the overbhullt section of the levees so that
dilsposal of chaonel spoil at another site would wot be vecessary. In
addition, the overbuilt aveas could be arranged to provide a move irrvegular
and natural appearing structure, which when landscaped, would bilend better
with the surrouvading environment,

4,16 The project will also requlre about 4,200 cubic yards of concrete for
the chaunel. lmprovements, 4,900 cublc vards of vock and granular materilal,
and about 135,000 cublc yards of additional £111 material suitable for
lever construction., The concrete is commevclally available, and the rock
will be obrained by the contractor from one of several existing quarries on
the worthern half of Guam. Sources of £il1 materlal will be designated by
the Covernment of CGuawm, probably from the Sinajana and Parrigada districts,
within six miles of the project site. Twmpacts on the source sites willl be
reviewed when the sites are designated during the post-authorization design
studles, Significant impacts will be rveported in a supplemental environmental
gtatement at that time,

C., Socio-Fconomic Impacts.

4,17 The proposed plan would protect all existing developments within the
flood plain from floods up to the design (standard project) flood.

Should a flood greater than the design flood occur, damages could still
result, but they would not be as severe as with no improvements. Approx-
imately 70 homes with an average failr market value of $20,000 each and
about 150 commercial establishments, ranging from small shops and offices
to large department stores, banks, and warehouses are located within the
flood plain and would be protected from floods. In addition, there are
about 20 acres of commercial-zoned property and about 4 acres of resi—
dential property that. are now vacant. If developed, the vacant lands could
yield an additional 16 homes (7,000 square feet of land per bhome) and about
80 businesses (four commercilal establishments per acre). TImplementation of
this project would also protect these future developments.although the
extent of future development is subject to local reviews, permits, and
agency approvals. Development of vacant lands is already underway, and
based on structures that were recenitly completed and those that are now
under construction, no floodproofing measures are being effected at this

time.
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the channel below Marine Drive will also be highly visible, both from the
roadway and from the Pasec de Susana peninsula park. The visual and land-
scaping aspects of the propesed works will be given special attention
during post-authorization studies as the improvements are located in the
civie center and a future recreation development area.

4,24 The levees will be new highly visible structures within the flood
plain, but thelr earth construction with grass cover and landscaping should
aid in blending them with the surrounding envirvonment. They will have an
average height of 10 feet and a maximum heidght of about 15 feet above the
surrounding ground level. The levee system and floodway designation will
preserve the stream above Saylor Street and the surrounding swamplands in
thelr essentially natural condition. Revegetatilon of the banks, planting
of trees and other landscaping will help to restore areas adversely af-
fected by the improvements. The tile block pumphouse and related struc-
tures would be bullt on the edge of the levee slope near Saylor Street and
would occupy about 500 square feet, FEfforts will be made to integrate the
design and landscaping of the small structure with the levee to minimize
adversa vigual effects. '

D. Cultural Tmpacts.

4.25 The project will not adversely affect any cultural, historical or
archeological sites identified to date. As mentioned earlier, the Agana
Springs slte is not subject to flooding, with or without the project.

Both Plaza de Bspana, and the Agana Spanish Bridge are within the flood
plain, but will not be affected by the levees or channel alignwent. Rather,
they will be protected from floods up to the magnitude of the design flood.
Tn hie review of the draft environmental statement, the Guam Histovile
Preservaltlon Officer has provided the following list of other known poten—
tial historic sites which are elther unsurveyed or have not been considered
by the CGuam Historic Preservation Review Board to date. He qualified the
1ist by stating that while the sites arve all within the flood plain, they
will be benefitted by the project vather than adversely affected by them.

Unsurveyed Sites Surveyed Sites to be Con-
Government of Guan Administratlon Bldg giderad by Review Board
Statue ofLLiberty Copy Torres House
Skinner Plaza Monument Calvo House
Marine Drive Monument Shimizu House
Guam Heroes Memorial U.5. Naval Cemetery
Japanese Fortifications, Paseo de Susana Japanese Caves

Guam Legislative Building
Nieves Flores Library Building
Dulce Nembre de Mavila Cathedral

4.26 Tn consultation with the Guam Historic Preservation Offlcer, it has
been determined thait the only Agana site on the Natilonal Register that
might be affected by the project is the Spanish Dikes, shown on plate 3.
The dikes are subject to flooding from the Agana River under existing
conditions and will continue to be subject to flooding with the project.
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5.7 Adverse effects to the Agana Swawmp which cannot be avolded Include the
loss of ahbout 12.5 acres of land at the northern edge of the swamp and
along the swamp fringes for the construction of levees, The main levee
alignment extends into the swamp between Saylor Street and the powerline
access road., South of the powerline road, it swings toward Route 4 where
it terminates at the edge of the swamp. As stated previously, the area
north of the powerline access road has been subjected to a number of
alterations, filling, and encroachment by man-made structures, In con-
sidering the current land situvation on Guam, the locatlon of government
buildings, and the center of population, the Agana River flood plain area
is prime land needed for the continued growth of the Island's economy.

5.3 Although minimizing of swamp and wildlife habitat losses has been a
major conslderation in plan selection, the scarcity of wetland habitat on
the island and the development pressures koown to be threatening vacant
lands makes any loss of wetlands an adverse cne. The loss of 12.5 acres of
swamp lands might be viewad as a cowpara y small one in the long—term
as it would vequire the preservation of the remaining swamp (360 acres at
elevation 18 feet) by the Government of Guam through its enforcement of the
designated flowage easement.

5.4 The levee alignment, while consistent with local land use designation for

sation us will allow the development of about 20 acres of undeveleoped
swampland north of the powerline access road as part of the Agana Central
Park. Permanent structures can be constructed in the swamplands to be
protected by the project, "he benefit to recreation aspects will occur at
the cost of 20 additional acres of swampland. Like the land requirements
for the levees, the future recreational development will permanently remove
tands from the swamp, and decrease this unique habitat. On the other hand,
the designated recreation lands ave situated in the swamp area most ‘highly
disturbed by men's activities and subject to Intruslon by the adjacent
developnents and population,

kS

gssociated with the comstruction period
can be minimized through comstruction practices, but temporary degradation
of air, noise, and water quality caonot be eliminated. In addition, some
rraffic inconvenience may. be experienced during roadway altevations and
utility relocations, but revouting will be effected to minimize the in-~
tervuption.

5.5 TFinally, the adverse effects a
i

6. ALTERNATIVES TO THE PROPOSED ACTION.

6.1 a., No Action. During the development of planning objectives, the
no action alternitive was evaluated fov the drainage basin. The analysis
was done by considering the expected future in the project area, with no
change in existing programs and resource management. Under these condi-
tions, the economic growth, which started during the 1960’s and has
extended to the present time, is expected to contlnue for the next 10 to
20 years, despite the current lag which is considered a temporary condi~
tion. Agana is expected to remaln the governmental, commercial, and '
financlal center of Cuam. Consequently, the Government of Guam would
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As notad in the planning objectives, fiood control I1s the primary objective
of this study, and the principal benefit values are in the city of Agana.
The inventory of possible flood control solutions includes many non-struc-
tural and structural measures which are discussed in the following para-
graphs.

c. Non-Structural Measures.

6.7 Non-structural measures do not attempt to reduce or eliminate flood-
ing, but are intended to minimize losg of life and damages during floods,
These measures include the regulation of development in the flood plain
through zoning ordinances and building codes, flood proofing structures
gubject to dnundatlion, and flood forecasting and evacuation of flood-prone
areas. Because they usually minlmize physical impact on the environment,
these measures generally benefit fish and wildlife resources by aiding in
the preservation and/or maintenance of the flood plain.

6.8 TFlood Plain Zoning, Tlood plain zoning is a legal device through
which local governments can control development of flood-prone areas in
such a manner as to minimize damage during floods. Zoning ordinances could
designate limliting elevations below which development would not be per—
mitted. In accordance with a planned program for development of the Agana
area, zoning measures could effectively reduce the risk potential by keep-—
ing importanl structures, goods, and people outside the flood plain at the
critical times. Effective flood plain zoning will provide for the best use
of flood-prone lands in the interest of the needs, safety, and future
growth of the community. Under this concept, flood-prone areas need not be
left idle but can be developed into parks or other low-risk uses which
would not be subject to severe damage during floods.

6.9 Building Codes. The Government of Guam could adopt building code
regulations that would assisit in reducing future flood damages. The
building code would specify standards for the construction of buildings and
structures, types of material which would withstand inundation and water
pressure, and would regulate the storage of equipment and material in the
flood pilain that would be hazardous to 1ife during flood flows,

6.10 Flood Proofing. This flood control measure consists of adjustments
to structures and building contents which are designed or adapted primarily
to reduce flood damages. Flood proofing includes, but 1s not limited to:
(a) raising existing buildings, (b) providing f£lood walls to protect struc-
tures and contents, (¢) providing flood shields for all openings, and (d)
providing a waterproof coating to reduce seepage,

o

6.11 TFlood Forecasting and Temporary Evacuation. Flood forecasting can be
considered useful in two ways: {a) the preparation of temporary protection
to winimize damage from an impending flood, and (b) the evacuation of flood
plains anticipated to be inundated. Reliable, acdcurate, and timely fore-
casts of flooding and flood stages can be a valuable asset in providing
adequate warnings to permit orderly and complete evacuation.

6,12 Other Non-Structural Measures. Other nou-structural preventive measures
include restrictive mortgage insurance to prospective developers; urban
renewal to clear hazardous areas and convert them to safe uses; and a flood
insurance program in which premiums accurately reflect the flood risk.
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through the channel. All channel lwprovements are related to three hy-
draulic factors: (1) Straightening, widening and deepening the channel to
increase the flow area and hydraullc radius; (2) shortening the channel
length to Increase the slope; and (3) shaping the channel cross section to
decrease the relative roughness.

6.19 Applicable Structural Measures. Because of the nature of existing
and future Jand use and the small capacity of the existing channel, the
preliminary analysis indicated that use of a single structural measure,
alihough technically possible, would fall short of achieving the desired
planning objectives. Tor example, a storage reservoir without downstreai
Jevee or channel lmprovements would necessitate excesgive reservoir con-
structlon costs. In addition, the limited reservoir release necessitated
by the small capacity of the downstream channel would decrease the degree
of protection, since a second storm may occur before the drawdown is
completed. Therxefore, the reservolr storage potential for a series of
storms would be substantially less than under ideal coonditions.

6.20 Conversely, channel improvements wirbout floodwater storage and
retardation structures would necessitate a wide channel right-of-way
through the urban area so that sufficient conveying capacity would be
provided against large floodflows on rare occasions. The limited land area
adjacent to the river, the size of the channel that would have to be
provided, and the existing restrictive bridge openings would result in an
impractical project which could not be economically or environmentally
Justified. As a result of preliminary engineering studies and estimates,
and in view of the detrimental social and envirommental effects, the
implementation of a single structural measure to obtain the desired ob-
jectives was eliminated from further consideration.

2. Non-Structural And Structural Combinations.

.21 Because of the type and extent of existing improvements and facil-
ities in the flood plain and the estimated high flood flow peaks and
volumes, structural fleood control measures are considered essential com~
ponents of an overall plan. Non-structural measures are counsidered im-
portant adjuncts to any basin plan, particularly for the undeveloped
gections of the basin such as the Agana Swamp. In addition to its prime
location, the fiat and mildly rolling terrain of the swamp may attract
future developments unless effective land management policies prevail.
Evidence of encreoachment is underway with the current construction of a
shopping center at the northwestern edge of the swamp along Route 4.
Without proper protective measures, future encroachment would Iincrease the
flood damage potential. Therefore, non~stvuctural measures to complement
structural improvements or to be applied to areas where structural solu-
tions are not justified were seriously considered during the planning
process.

f. Alternatives Considered Further.

.22 As a result of the preliminary screening and analysis of applicable
measures, five alternative plans that could fulfill study objectives were
developed., These plans are described in the following paragraphs.
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constructed from the mouth of the Agana River to Sayior Street, following
the exigting unimproved river alignment. A levee system would be con-
structed upatream of Saylor Street, and along the lower edge of the Agana
Swamp to provide low-level detention of fleodflows in the Agana Swamp.
Because of the storvage provided by the swamp, the design flow through the
channel would be reduced freom the standard project flow peak of 33,000
cubic feet per second to 7,500 cubic feet per second. Depending on the
levee alignment, flowage easements of about 360 te 380 acres of land wirbin
the leveed area would be rvequired. These lands, wmost of which are con-
sidered part of the swamp, are essentially undeveloped and currently zouned
for agriculture or consevvation. Fach plan would also include a pumping
plant behind the left bank levee upstream of Saylor Street to pump leocal
drainage over the levee during high flows.

6.27 Both of the plans provide the sane degree of flood protection. The
plans differ with respect to the alignment of the levees and their impact
on factors such as constructicn costs, land use, and natural resources.
Plan 2 provid for a shorter levee than that provided under Plan 3 and
therefore maximizes retenticn of the existing swamp envivonment and is
considered the best plan from the euvirenmental standpoint. On the other
hand, the longer levee provided by Plan 3 is considered more desirable by
local interests because it would enable intensive recreation development,
complementing the development plaus for the Agana Central Park complex,
The main difference in costs between the two plans, as shown below, is the
higher construction cost for Plan 3, since the total length of the levees
would be about 800 feet more than that for Plan 2. The higher annual
benefit under Plan 3 reflects $131,000 of avevage annual recreation en-
hancement benefits due to the highev degree of development and use of the
Agana Central Park. Plan 3 has been designated as the one which maximizes
benefits to the economy.

o

First Cost Angual Cost Annual Benefit B/C

Levee and Channel Plan ($1.000) {$1000) (51000) __ Ratio
Plan 2 4,800 319 506 1.6
Plan 3 4,930 327 552 1.7

(3) TLOOD CONTROL RESERVOIR AND DOWNSTREAM CHANNEL IMPROVEMENT (Plan 4)

6.28 Storage oi fioodwaters by an upsiream reservolr wag investigated in
reconnaissance scope, On the basis that adequate foundation ewists within

!
the Agana Swamp fovr a low dam, a high degree of {lood protection could be
provided primarily because of the stevage peotential of the swanmp. The site
selected for study of this alternative is approximately 1,300 feet upstream
(plate 8) of the powerline access road. Prelimivary vouting of the stand-
ard project flood (SPF) indicated that an embankment about 40 feet high and
approximately 2,300 feet loung could provide 5PF protection when an average
reservolr release of 800 cubie feet per second through an outlet is assumed.
To safely convey reservolr releases, limited channel improvements at crit-
ical areas downstream would be required. With this plan, s design storage
capacity of 3,200 acre-feet is estimated as compaved to the total SPF




runoff of 3,800 acre~feet, This alternative would require approximately
400 acres of lands, casements, and rights-of-way, relocation of four homes
which are located 1n the storage site, and about 600 feet of channel im-
provements, A summary of the economics of this alternative is as follows:

Total first cost £7,500,000
Total annual charges 562,000
Average aunual beneflts 742,000
Benefit to cost ratle 1.3

(4) MULTIPURPOSE RESERVOIR AND DOWNSTREAM CHANNEL IMPROVEMENT {(Plan 5)

6.29 In additdion to the flood comtrol function, a multipurpose reservoir
(Plate 9) which would include general recreation and fish and wildlife
enhancement was evaluated, With additlonal lands, the Agana Swamp site,
which was coosidered for the single purpose flood control project, could
provide avxlliary recreation development to meet a portion of Guam's
present and future vecreation needs. The central locatlon of the site
makes {1t easlly accessible by both local residents and visitors. Because
of its open space qualities, development of recrveational facilities at this
site would be responsive to the following priorities of the Outdoor Rec-
reation of Guam Plan:

a, Tacilities to meet multiple recreatlion demands.

b. Development of sites endowed with scenic, historlc, and wilderness
qualities,

c. MNo requirement for extensive access roads, and site development
could be prograummed by increments.

d. Qualifies for Federal participation under Public Law 89-72, Water
Project Recreatlon Act.

e, Preservation and enhancement of fish and wildlife,

6.30 With ite rolling hills, the site is suitable for the development of
recreation functions such as picnicking, camping, and general outdoor
recreation activities. In addition, the topography of the site is such
.that a 180-acre recreation pool could be established for water skiing,
fishing, and boating. Based on preliminary estimates, a multipurpose
project with recreation functions would attract an average of 180,000
visitors annually. Required project lands consist of about 400 acres for
flood control, and an additional 160 acres specifically for recreation. On
normal dry weather days, however, designated flood control zones such as
the recreation pool and adjacent areas would be available for recreation
use, Thus, the actual acreage avallable for recreation use would be in
excess of 400 acres,

6.31 The single purpose flood control alternative and the multipurpose
alternative differ only by the added recreation functiom. Both alterna-
tives would require about 600 lineal feet of downstream channel
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habitats for some of these specles, and elimination of habitat would
contribute to the further decline of these species. Other adverse impacts
related to construction of this alternative would involve approximately
500,000 cublc yards of eartbwork for the embankment. Although temporary,
clearing operations for access voads and project constructlon would con-
tribute to environmental problems such as nolse, ailv, and water pollution.

6.39 Plan 5 - Multipurpose Resgevvolr., This alternative is similar to Plan
4 except for the inclusion of general recreation and fish and wildlife
enhancement, the addition of specific lands and facllities to achleve the
multiple purposes, and wminor design adjustments to the flood control
structures for compatibility with the different purposes. With an addi-
tional 160 acres of land and specific facilities, Plan 4 can he converted
into a large multipurpose resevvoilr project. The provislons for recreation
and fish and wildlilfe would permit development of critically needed recre-
ation facilitdes on Guam as Indicated by the inventory of existing and
planned recreation sites by the Government of Guam which shows that there
are and will be significant gaps for plcnicking, camping and general oui-~
door recreation facilities, .

6.40 The beneficial and adverse effects of a multipurpose dam and reser-
voir project compared to the single-purpose flood control reservoir de-
scribed earlier are:

a, The multipurpose project would increase the requirement for lands,
easenments, and rights~of-way from 400 to 560 acres,

b. The developuent of facilities for land~based and water-based
recreation activities such as picnicking, camping, boating, water skiing,
fishing, and general outdoor opportunities under the multipurpose project
would add substantially to the basin's recreatlon resocurces.

¢, Provisions for the preservation and enhancement of fish and wild-
life resources would recelve equal consideration with other project pur-
poses, FHiforts would also be directed to protect species of native fish,
wildlife, and migratery birds that are rare or threatened with extinction.
However, the increased land requirements and human activity would result
in more severe swamp habitat loss and threat to endangered species than
Plan 4.

d. Public access and increased traffic would have an adverse impact on
the neighboring residential areas. On the other hand, the clese proximity
of the recreation complex can be considered beneficial for the people in
these areas.

h. Tradeoff Analysis and Plan Selection,

6.41 The tradeoff analysis was used to provide a basils for selecting a
plan, This analysis consisted of comparing the alternative plans and rank-
ing them according to: (1) the beneficial and adverse effects ol each
alternative (table 1); (2) the Federal interest in the different plans; and
(3) other Federal criteria such as tests of acceptability, effectiveness,
efficiency, and completeness,
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6.42 Beneficial and Adverse Effects. As summarized in table 1, the major
monetary beneficial effect that will result from the alternative plans is
the reduction of existing and future flood damages in the Agana River
drainage basin. In addition to the ‘inundation reduction benefits that
would accrue to all of the alternative plans, recreation enhancement bene~
fits and increased employment opportunities would be realized at the Agana
Central Park under Plans 3, 4, and 5. Location benefits would be realized
for Plans 4 and 5, and project~related recreation benefits would result
from implementation of Plan 5. With respect to the adverse economic
effects, the greatest difference between plans is the higher project costs

for the reservoir alternatives as compared with the levee and channel
alternatives.

6.43 Non~monetary resources were consildered as tradeoffs for the removal
of the flood threat and other beneficial effects in the Agana basin., The
non-monetary resources are primarily intangible soclo-economic and environ-
mental values. The levee and channel alternatives would result in a loss
of about 1,750 lineal feet of natural river and vegetation along the lower
Agana River., Levee construction would require 10 to 12.5 acres of land
along the downstream edge of the swamp. The removal of 1,750 feet of
natural river would result in a small (about 1.5 acre) loss of river-
estuary habitat, However, the habitat preservation achieved by the
imposition of flowage easements in the swamp which would restrict future
urban encroachment is considered to be many times more valuable than the
net loss. The commitment of land for levee construction is viewed as a
direct economic enhancement to local interests because 1t would protect and
enhance development of the Agana Central Park.

6.44 The reservoir alternative plans would result in utilizing 400 to 560
acres of the swamp and adjacent properties. The flood protection provided
- by a reservoir would allow higher economic use of downstream lands. Approx-
imately 100 acres downstream of the dam site, most of which are currently
swamp and pasture lands, could be developed and urbanized under the reser~
voir altermative plans, Construction of any storage reservoilr would con-
stitute a major adverse effect on the existing open space and wildlife
habitat in the Agana Swamp. Much concern has been expressed by local
interests and citizens relative to the overall adverse effects of the
reservolr plans on the Agana Swamp. Of prime concern is the elimination
of the habitats of rare or endangered species.

6.45 Feéderal Interest. Federal interest was established for three of the
four alternatives comsidered in the tradeoff analysis. These alternatives
are the two levee and channel plans, and the single-purpose flood control .
project. The Federal interest in these alternatives was determined on the
basls that beneficial imﬁacts exceeded adverse impacts. The multipurpose-
reservolr plan did not meet the stated criteria primarily because of the
high cost and the detrimental environmental effects to the Agana Swamp.
(Although substantially qualitative, the enVironmental aspect of this
analysis appears to be reasonable in view of expressed public opinion.)
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1. The Selected Plan.

6.47 The plan selected for implementatlon was essentially the plan which
was shown to be supevior to the others based on the trade~off analysis.
This analysis involved (subjective) judgments and evaluation of public
opinions and input. It showed Plan 4 to be the most costly of the three
alternative plans and the least desirable from the environmental stand-~
point, primarily becauge it would permanently inundate the Spanish Dikes
which are included in the Hational Register of Historic Places. This plan
would alsoc change 180 acres of the nmatural swamp envivonment to a man-made
lake, thereby disrupting and destroying existing fish and wildlife habitats.
£
6.483 Comparison of Plans 2 and 3 showed them to be identical except for
the alignument and length of the levee on the left bank. The impact of this
difference essentially concerns a 20-acre parcel of swamp land on the left
bank. Uader Plan 2, the existing natural environmment of this 20-~acre area
would be retained. This plan 1s therefore superior to Plan 3 from the
standpoint of [igh and wildlife resources. Under Plan 3, the 20~acre area
would be protected from floods, thereby enabling counversion to higher use,
In particular, the area could be developed for recreational use as part of
the Agana Central Park., Based on the cowments received during cocrdination
of the alternative plans with Federal and Government of Guam agencies, com-
munity groups, and interested cltizens, and during the public meetings on
17 July 1974 and 12 June 1975, Plan 3 appears to be the most desirable plan
and the plan which would be most responsive to the planning objectives,
This plan, shown on Plates 1 and 7, appears to provide for the best bal-
ancing of the physical, envirommental, and socio-economic factors pertinent
to the Agana drainage basin. Tt would provide a high degree of flood
protection for the residential and commercial communities while retaining
most of the existing swamp environment. It would also enhance recreational
opportunities by enabling move extensive development of the Agana Central
Park. Plan 3 was therefore considered the rentatively selected plan. Based
on the comments received on the drafi repori, draft envivonmental statement,
and during the public meetings, Plan 3 has been selected for recommendation
and implementation.

7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND
THE MAINTENAWCE AND ENHANCEMENT OF LONG~TERM PRODUCTIVITY.

7.1 The proposed plan would result in the long~term veduction of existing
and future flood damages to the Agana River basin as well as increased
potential for vecreation development in the downtown Agana area. In addi-
tion, the non-structural featuve of the plan, or the flowage easement
requirements, would assure long-term productivity of most of the Agana
swamp as a unique, wetland and wildlife habitat. These benefits are de-
rived from direct losses of swampland amounting to about 12.5 acres for the
levees and about 20 acres for the area to be developed in recreation.
However, the habitat preserved by the imposition of flowage easements which
will restrict future urban encroachments is considered many times more
valuable than the inltial net loss.

7.2 The scarcity -of developable lands on Guam and the prime location of
the Agana flood plain area make it highly likely that pressures to fill and
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(7) GUAM STATE HISTORIC PRESERVATION OFFICER

Comment: The officer is in agreement with the evaluation of impact
upon historic resources as described in the draft ES. The two alternatives
which include reservoir comstruction should be considered unacceptable as
they would permanently inundate the Spanish Dikes. The islandwide survey
completed in the spring of 1974 included only major known historical sites
and structures. A list of other known possible historic sites which are
unsurveyed or are yet to be considered by the Historic Preservation Review
-Board was provided with the qualification that all of these sites are bene-
fitted by the project rather than adversely affected. The officer agrees
that no adverse impact upon historical, architectural, archaeological, or
cultural resources will occur if the proposed plan is implemented.

~ Response: The list of additional unsurveyed sites has been added to
paragraph 4.25. Any resources identified during construction will be
recorded and subsequent studies conducted as determined necessary in coordi-
nation with the Guam Historic Preservation Officer.

9.4 The following agencies and organizations were sent copies of the draft
environmental statement for review, but no comments have been received from

‘them-as of -1 August 1975,

Government of Guam

Department of Agriculture, Fish and Wildlife Division
Department of Health and Social Services

Bureau of Planning, Budget, and Management

Central Planning Agency

Guam Chamber of Commerce

Guam Science Teachers Association
Commissioner of Agana

55






hours, and therefore, no significant changes to the existing groundwater
characteristics, quality or quantity, are expected to result from the proj-
ect. Similarly, the amount of siltation during ponding should not vary
from existing conditions. The swamp area currently serves as a natural
ponding basin during high flows and would continue to do so under project
conditions.

Comment: The effects of erosion in .the borrow area on water quality
and the impacts of the fill material on the wetland area should be addressed.

Response: As discussed in paragraph 4,16, the source of the fill mate-
rial for levee construction will be designated during post-—authorization
studies. Since the sources will be designated by the Government of Guam,
compliance with local water quality and erosion/sediment control regulations
will be applicable in the determination of the source site. As suggested,
the fill material will be evaluated for suitability and compatibility with
placement within a wetland area.

(3) DFPARTMENT OF HOUSING AND URBAN DEVELOPMENT

Comment: HUD concurs with the flood control plan which will mitigate
overland flood damages and permit enhancement of the existing urban area.

{(4) DEPARTMENT OF THE INTERIOR

Comment: A rendering or photo of the beautification/landscaping plans
should be included.

Response: At this stage of planning, only a general discussion of
aesthetic treatment of channel walls, bankside landscaping (grassing, shrubs,
trees), and use of spoil material to create overbuilt areas along the levees
was intended. A beautification plan with specific landscaping details will
be developed during the post-authorization studies.

Comment: It is recommended that a statement noting that Agana Swamp
is the last remaining major wetland habitat on Guam be added.

Response: The statement has been added to paragraph 2.2 of the Final
Environmental Statement.

Comment: Information on the frequency and magnitude of storm-generated
tides should also be provided and related effects on flooding of the proj-
ect area should be assessed.

Response: Storm surges have been accounted for in the hydraulic design
of the flood control measures. The chanmel in the tidal reach was designed
to convey the discharge coincident with the highest tide observed at 2.0
feet MSL.

Comment: The text should recognize that a total of 35 acres of wetland
would be affected by the proposed project.

Response: In a broad semse, 35 acres of land will be affected; how-
ever, throughout the statement, an attempt has been made to assign some
value or significance to each of the categories of wetlands that would be
affected. All alterations have been disclosed, and it is believed that it
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BTOTOPES
DISSECTED

Life WET LAND  HILLY LAND  RiveR
Species Form Status__A_ B ¢ A_B ESTUARY

DIVISION PHAEOPHYTA

Dictyotaceae
Padine tenuis Bory N X

Ectocarpaceae
Feldmannia indica (Sender) Womersiay & Dailey N X
DIVISION RUODOPHYTA

Ceramlaceae
Cantroceras, clayulatum (€. Ag.) Montagrie N ’
DIVISION PTERIDOFPHYTA

Rspidinceae )
Heterogonium pinnatum (Copal.) Holttum H N X L |

Dzvaiviaccwe
Davallia solida (Forster fi1.) Swarte £ ] X X
HephroTepTs Tirsutnla (Forster)

Hymenophyllaceae
Gephalomanes boryana (Kunze)van den Bosch ]
Parknriaceae
Ceratopteris thalictroides (L.) Brongniart X
Polypadiaceas .
Pyrrosia adhascens (Swartz) Ching COE N L |
Pteridacnao
Acrostichum aureun L. H N X
BIOTOPES
DISSECTED
Life WET LAND HILLY LAND RIVER
Species Form Status A B ¢ A__B ESTUARY
DIVISION AHTHOPHYTA
Dicotyledaon
Acanthaceae
Beloperone guttatus Brandegee S ! X
Annonaceae
Annona muricata L, T 1 X
Miaguana”
Annona ret, 1cu1ata L. T i X X
nnnonnS
Annona squamgsa L. T i XX
"atis”
Cananﬂ$ odorata (Lam.) Hook, T N XX
" Tang- ilﬂno
Carfacaceae
Larica papaya L. T L LI |
papaya"
Compositae
Bidens pilosa L. H i X%
Fikania scandens (L.) Witld, v iy XX
Cucurhiacean
xomovdica charantia L. ) 4l X X
TaTlmogosa”
Euphorbiaceae
Melanolopis mult1g1andu10fa (Refnwardt) T N XX
Reichb,” "atom”
Labfatae
Hyptis sp. H I X
Mentha drven,if L. H 1 XX

Tyerba buena






B1oT0PES

DISSECTED
Life WET LAND HILLY LAND RIVER
e Species . Form Status A B € A8 ESTUARY
Bambusa vulgaris Schroder  "plao palyean” T ! XX
enchrus echinatus L. H M XX
fa sp, i N I ¢
ragrostls pilosa {L.) Beauvols " N X
Panicum maximm Jacquin H IN X X
Taspatum sp. H N X
Thragnites karka {Retz.) Trin, " N X X
U}m\sqppgﬂpqym L, H N X
Setarta palllde-Tusca {Schumacher)
Siapl & T, E. Hubbard H i XX
Hydrocharitaceae
Hydrilla yerticiilata {L.f.) Royle H N X
Orchidaceae
Spathoglottis plicata Dlume H T A
TagnTophyTTum marfannense Schlechter 3 N LI
Paimae
Cocos nucifera L. T i X XX
1the ¢lata Scheffer T N X X
Pandanaceae
Pandanus fragrans Gaud. “kafu" T N L
Pontederiaceae
Eichhornia crassipes (Mart. & Zucc.) H 1 X 14
V Life Form - herb (H), vine {V), epiphyta (E}, shrub (5), tree (7).
¢ Status ~ endemic (E), native (N), introduced (1), introduced and naturalized (IN).
APPENDIX-B-
FAUNA OF THE AGAMA-CHAOT RIVER BASIN
BIOTOPES
{ It 11t
Species Wat Land Dissected Hilly Land River Estuary
PHYLUM PROTOZ0A
Vorticellidae
Vorticella sp. X
PHYLUM ARTHROPQDA
Class Crustacea 4
Atyidee
Coridinides wilkinsi Calman X
X
X
Paguridae
Clibanarivs sp. 17 “hermit crabs” X
Clibanarius sp. 2 "hermit crabs"” X
Palaemonidae
Magrobrachiun lar (Fabricius) X N
Portunidae _
Lupocyclus sexspinosus Leene X
PHYLUM MOLLUSCA
Class Gasiropoda
* Achatinidae
Achatina fulica Bowdich K
Cerithiidan
Cerithium nodulosus (Bruguiere) A






Species

i
Wet Land

BIOTOPES
1"
Dissected Hilly Land

i
River Estuary

Mullidae
Mullotdichthys samocnsis (Gunther)
Farupencus barberinus TUacepede)

Muraenidae
Uropterygfus micropterus (Bleeker)

Poeciliidne
Ganbusta affinis (Baird & Girard)
Foocilla reticulatus (Peters)

Pomacentridae
Abudnfduf sp.

Scorpaenidae

Synodontidae

Tetradontidae
Arothron hispidus (Lacepede)

Arothron meleagiTs Bloch & Schneider

Class Amphibia
Bufonidae
Bufo marinus (L innseus)
Class Reptitia

Colubridae
Bolga irreqularis Merrem

mg me

e ek

D D

Species

1

Wet Land _

axor?gzs
Dissected Hilly Lend

144
River Estuary

Iquanidae
Anolis carolinensis Voigt

Scincidae
Emola callisticta werneri (Voigt)

Typhlopidae
Typhlops braminus (Daudin)

Testudinidae

Varanidae
Varanus indicus {Daudin)

Class Aves
Ardeidae

Ixobrychus sinensis (Gmelin?
Chinese Teast bittern”

Mlcedinidae

Halxg¥on cinnamomina cinnamomina Swainson

Micronesian kingfisher"

Coiumbidae

Gallicolomba xanthonura xanthonura (Temninck)

Twhite~throated ground dove”

Streptopelia bitorquata dusumierd (Temminck)

Philippine turtie dove"

Dicryridae

Dicrurus macrocercus harterti S, Daker

"Yack drongo™

Laridae

Gygis alba candida {Gmelin) "falry tern



TIOTOPES

t 11 1t
Species Wet Land  Dissected Hilly Land _ River Estuary
Muscicapidae
Rhipidura rufifrons uraniae Oustalet
Tyufous-fronted fantatl" X
Ploceidae
Munia atriaeupiila "rice bird" X X
Passer montanus "European tree sparrow" X X
Ralitdae
Gallinula chloropus guami Hartert X b4
"gallinuTe”
*Pol{olimnas cinereus micronesiae Hachisuka b
T"white-browed rail"
Rallus owston! (Rothschild) “Guam rail" X
Scolopacidae
Erolia acuminata (Horsfield) X
sharp-tafled sandpiper”
Gallinago megala Swinhoe “marsh snipe” X X
Sturnidae
Aplonis opacus guami Momiyama %
"WicronesTan starling”
Sylviidae
*Acrocephalus luscinia luscinia X

(Guoy & Gaimard)
"nightingale reed-warbler”

Class .Mammalia

Muridae
Rattus exulang Peale "Poliynestan rat" H

*Endangered
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