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SY ABUS

This report describes the problems resulting from the overflow of Rio Culebrinas at
the southwest portions of the town of Aguadilla and the community of Espinar at Aguada,
formulates several alternatives to reduce flooding damage, and recommends a 'a | of
action. The report was prepared under the authority provided in Section 205 of the Slood
Control Act of 1948 as amended. The study was conducted at the request of the
idunicipalities of Aguadilla and Aguada.

The study area lies in the alluvial flood plain of Rio Culebrinas between e
municipalities of Aguadilla and Aguada. This area is located in the northwestem coas. ¢f
Puerto Rico. The Rio Culebrinas has a drainage area of approximately 267 si uare
kilometers. Rio Culebrinas main channel has a relatively low hydraulic capacit . : the
alluvial valley. The excess discharge flows over the banks of the river into the Cafo
. Iadre Vieja alluvial valley producing damage in the adjacent communities. The 100-year
flood for existing conditions wil! affect approximately 703 residential structures. Total
damage range from approximately $2.2 million for the 10-year flood to $19.2 m _~ for
the Standarc Project Flood (SPF) with average annual equivalent damage being
approximatelr 31,157,600. Residences, commerce, and public facilities are, in that crder,
the mast affected land uses.

The recommended plan consists of two segments of levees with a fotal length of
approximately 3,300 meters, a 60 meters pilot channel, and interior drainage facilities.
The plan protects the southwest portion of Aguadilla and the community of Espina
Aguada. The plan is design to protect against the 100-Year flood and would reduce 87
percent of the total annual flood damage. This plan maximizes the net nationat economic
development benefits. The total first cost of the recommended plan is approximate
$4,548,000 with total annual cost estimated at $311,500. Since total annual benefit is
$1,198,000, the implementation of the project would result in a benefit to cost rat 3 of
3.8/1.0. Under the current cost-sharing policy the Federal Government cost wol d be
$2,410,600 while the non-Federal share would amount to $2,137,400.
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TTUMYERSIC o rACTOF T TSLE
LENGTH
1 kilometer = 0.6214 mile
| meter = 3.2808 feet
i centimeter = 0.3937 inch
I millimeter = 0.03837 inch
AREA
1 square kilometer = 0.3861 square mile
1 square kilometer = 247.1054 acres
1 hectare = 2.4711 acres
1 square meter = 1.1960 square yards
1 square meter = 10.76 square feet
1 “cuerda” = 3,930.39 square meters
=(0.9712 acres
VOLUME
1 cubic meter = 1.3080 cubic yards
1 cubic meter = 35.3147 cubic feet

VELOCITY

1 meter per second = 3.2808 feet per second

FLOWRATE
1 cubic meter per second = 35.3147 cubic feet per second

1 cubic meter per second = 22.8241 million gallons per day (mgd}
1 liter per second = G. 353 cuic feet per second

."."'7"\ ! E | G H T

1 metric ton = 2204 622 Ibs.
1 metric ton = 1.1023 short tons
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1. INTRODUC™ ON

This report presents the results of investigations inio floodir~ and related
problems resulting .rom the ¢ rerflow of Rio Culebrinas into Cafio ! - " e Vieja at the
southwest portions of the to 1 of Aguadilla and at the community of =sp 1ar at Aguada,
Puerta Rico. The report was prepared in response to a request, from the unicipality of
Aguadilla, for assistance in reducing flooding from Rio Culebrinas and Cafio Madre Vieja.

il. STUDY AUTHO T,

This stud> as authorized by Section 205 of the Flood Control Act of 1948 as
amended, which states:

The Secretary of the Ammy is hereby authorzed to allot from any
appropriations heretofore or hereafter made for flood control, not to
exceed $40,000,000 for any one fiscal year, for the construction of small
projects for flood control and related purposes not specifically authorized
by Congress, which comes within the provisions of Section 1 of the Flood
Control Act of June 22, 1836, when in the opinion of the chief of
Engineers such work is advisable. The amount allotted under this Section
for a project shall be sufficient to complete Federal participation in the
profect. Not more than $7,000,000 shall be allotted for a project at any
single locality. The provisions of local cooperation specified in Section 3
of the Flood Controf Act of June 22, 1936, as amended, shall apply. The
work shall be complete in itself and not commit the United States fo any
additional improvements to insure its successful operation, except as may
resuit from the normal procedure applying to projects authorized after
submission of prefiminary examination and survey reports.

By letter dated August 21, 1989, (see enclosure 1} the Municipality of Aguadilla
- 1ade formal ap lication for a study of the Rio Culebrinas and Cafio M dre “fieja area
under the authority cited above. A reconnaissanc~ eport was completed or aarci 1002,
the report showed that a levee alternative to solve the flooding problem at the study area
appeared to be feasible ar 1 .1at further detailed studies were v ranted. The Di sion
Engineer. therefore, approvec he preparation of a Detailed Project Report (DPP? inds
to initiate this DPR were allocated on fiscal year 1995. The Municipalities of Aguadiila
and Aguada are the local sponsors for the project.
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The crimary  urpose of this stucy is to investigate in detail the frequent floc
i | related problems caused by overflo '= from Ric Culebrinasinto Cafiy ad .

f1e southwest portic s ¢f the town of /4 guadilla and the communi s 21 "zspir - s
Municipality of A¢ uada. The study also investigates if feasible alternatives for rec ciig
ine flooding . ¢ lems exist without causing adverse impacts to the cor o, tr

e v onment, ana the existing infrastructure of the area, and recomme as the most
rozriate course of action within the Federal and Puerio Rico ¢ :lines and
i _ulations.

The investigations were of sufficient detail to identify the problems being
experienced, determine probable future conditions, identify and evaluate possible
structural and non-structural alternatives, evaluate all adverse and beneficial impacts of
each alternative, determine public support for such altematives, and recommend the best
course of action.

. STUDY PROCESS

Section 205 Continuing Authorities studies follow a staged process, which
includes the four functional planning tasks of problem identification, formulation of
alternatives, impact assessment, and evaluation.

Initially, the study team reviewed previous reports, interviewed local resic nts
ainc officials, and made field observations. The study process then concentrates on . 2
formulation and development of altematives, assessment of impacts, and relative
evaiuations. The activities were based on detailed technical analyses including flood
plain topography, hydrology, hydraulic, and geotechnical investigatic *« socicec mic
analysis; biological and ecological studies; and cultural resources eva iations.

After technical studies are completed, a draft DPR and Environmental
Assessment (EA) is prepared for Intema' Technical Review (ITR" jrocess and for review
by South Atlantic Division (SAD), U.S. Army Corps of Engineers (L SACE). Next the dre®
report and environmental assessment is circulated for review by the Local Sponsors,
Puertc Rico and Federal agencies, and the general public. The subsequent steps
involved with project implementations are summarized below;

1. Review and approval of the final Rio Culebrinas at Aguadilla and Aguada,
Puerto Rico, Section 205 DPR by Commander South Atlantic Division.

2. Allocation of funds for plans and specifications.



3. F’repération " detailed Plans and Specifications.

4. Approv . of the project for construction by the Office of the Assisiant
Secretary of the Arny for Civil Works.

5. Execution of the Projiect Cooperation Agreement (PCA).

6. Sponsor accomplishes required acquisitions, relocations, and certifies
project lands.

7. Funds allocation by Secretary of the Army for construction.
8. Advertise, award, and construction of the project.

9. Transfer the completed project over to the Sponsor for continued operation
and maintenance.

V. SCOPE OF REPORT
A.  Study Area

The detailed study area consists of the Rio Culebrinas basin, locat-, ~* e
northwestern coast of Puerto Rico within the municipalities of Aguadilla and Aguaga,
approximately 115 kilometers west of San Juan, {(See Figure 1). The main focus of the
study is in the flood plain along the southwestern edge of the town of Aguadilla ar the
community of Espinar, where fiooding is a major frequent problem.

B. Study Participants and Coordination

Coordination of this report was accomplished through numerous formal and
informal meetings with various Puerto Rico and Federal agencies, the mayor of Aguadilla,
the mayor of Aguada, locatl legislators, various interested groups, and the residents of the
flood plain. Table 1 shows the participating government agencies. The investigation was
thoroughly coordinated with the Municipalities of Aguadilla and Aguada, which are the
local sponsors for the project.

Meetings held with representatives from the various government agencies
were aimed at the collection of data necessary for the . restigation and at the
assessment and evaluation of impacts from the alternatives considered. A major
objective of the coordination effort was to involve the local governments and citizen
representatives as equal partners in the study process.
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C. Organization of the Report and Study Process

The results of these investigations are presented in a main re »ort, and
E  ironmental Assessment \EAY and f  appendices. TF. main repor t ¢ «e ™
c :scription of the - basin, analysis of the study area's floodi ; | roblems, p
. mulation and evaluatio orocess, and conclusions and recomn ¢ r itions of the study.
"he EA documents the description and analysis of the environmental resources as - -l
as the evaluation of the potential effects that the plan of action would have on these
resources and the rest of the area's human environment. "he EA made reference to
inputs and comments from other Federal agencies, particutarly the Fish and \ . Idlife
Service (USFWS) and the Environmental Protection Agency (EPA). The appendices
present the supporting data and detailed investigations conducted as part of the study.
T iese include: Appendix A, Hydrology and Hydraudlics; Appendix B, Geotechi ™ 1l
Studies; Appendix C, Design and Cost Estimates; Appendix D, Economic Analysis; and
Appendix E, Real Estate Plan.

DES F ° = THE STUDY AREA
A. Physiography

1.  The river basin. The Ric Culebrinas basin is located within the
Municipalities of Lares, San Sebastiar.. Moca, Aguada, and Aguadilla on the northwestemn
coast of Puerto Rico. The Rio Culebrinas basir is bordered to the north and east by the
Rio Guajataca basin, to the south by the Rio Cuiebra and Rio Grande de Afiasco basins,
and to the west by the Aguadilla Bay. The basin is considered a fairv gently sloping
basin. A prominent feature of the basin is a 100-meter high limestone escarpment that
extends along its northern boundary. There are no impounding reservoirs within the river
basin. The total drainage area is approximately 267 square kilometers (103 square miles)
at the mouth (See Figure 2). There may be additional drainage area in the limestone
karst terrain along the northern side of the basin that cannot be precisely delineatec using
topographic maps.

The Rio Culebrinas originates in the western part of the « tral
mountain range of Puerto Rico at an elevation of approximately 450 meters (1,50 feet)
above mean sea level. Its main tributaries are Rio Guatemala, Rio Cafio, Rio Sonador,
and Quebrada Grande. The river flows in a westerly direction through the towns of San
Sebastian, Moca, Aguadilla, and Aguada to discharge into the Aguadilla Bay in the Inna
Passage. The total . gth of the river channel is approximately 44 kilometers 7.3
miles). The Canc adre Vieja, a 2.1 kilometer (1.3 miles) distributary of Rio Cule!l 'nas,
is an old river outlet that flows across the study area and discharges into the Ag adilla
Bav. This small intermittent stream 's the political boundary dividing the municig - ities of
Aguadilla and Aguada.
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2. 7 ‘'wgys 1 it The principal soil associations for d int e i
Culebrinas basin are. the ‘oladora-Moca, Colinas-Soler, Caguabo- cara, anc =
Consumo-Humatas, in the uplands and the Coloso-Toa and Bejucos-Jobos in the @ .2r
flood plain. These soils are mostly of the "D" type, with a high runoff po atiai. T oe 'B"
soils with moderate degree of drainage potential is also found within this asin. The flood
plain is composed of atiuvial deposits of sands, silts, clays, and gravels of various sizes.

3. Climate. According to the U. S. Weather Bureau climatological zone
designations, the upper part of the basin lies within the weste " 1terior zone; the riorth
part and the flood plain are in the northern slopes zone. D~ ") ~mperature ranges are
relatively small, with a mean annuat temperature ranging from 21 to 26 degrees
centigrade (70 to 80 degrees Fahrenheit). Mean annual precipitation varies from 115 to
205 centimeters (45 to 80 inches).

B. Natural Resources

1. \fater resources. There are significant surface and groundwater
resources in the r io Cuiebrinas basin. The average discharge of the Rio Culebrinas from
23 years of record is 8.44 cms (298 cfs or 215,900 acre-ft/yr), which is the fifth largest of
all the basins in Puerto Rico. Groundwater occurs in more than one aquifer in the area,
but the alluvial aquifer is the most important. Lack of adequate flow control structures
limits further development of present surface water supply.

2. Coastal resources. Coastal resources within the study area include
some wetlands near the mouth of the rivers, extensive agricultural coastai plains, and a
o _ stretch of undeveloped sandy beaches designated as a Coastal Barrier under the
—oastal Barrier Resources Act (CBRA) of 1882 (Public Law 97-348).

3. Environmental resources. The river valley was cleared of its original
vegetation before the Twentieth Century and extensively planted with sugar cane. Sugar
cane is no longer a major crop in the study area, although it is still sparsely grov ~ ear
the coast. Most of the lands in the detailed study area are now fallow or unimproved
pasture, but climax vegetation would be an open-crowned semi-deciduous hardwood
forest dominated by the native tree ucar (Bucida buceras). Cattle grazing have limited
tree and shrub vegetation to a few sporadic patches or riverbank stands.

The major environmental resources within the study area are the
Cayures swamp near Central Coloso, the coastal barrier along the Espinar beach, and
the mangrove and herbaceous wetlands near the mouth of Cafo Madre Vieja. Other
environmental resources include aguatic habitat within the river channe estuarine habitat
at the river mouth, the near shore saltwater habitat where the river enter the oce: |, the
agricultural lands adjacent to the river, and the riparian habitat within the river banks.
According to the U.S. Fish and Wildlife Service (USFWS), there are no known threatened
or endangered species occurring within the proposed project area.



4.  Cttural resot ¢ The Rio Culebrinas valley is a very important area
in the prehistory anc hus n ¢ “uerto Rico. The area was inhabited throughr = the
Ceramic age of prehis ary, demonstrated by archeological sites containir~ Salad id and
Ostionoid series ceramics. A nine-kilometer (5.4 mile} stretch ¢ . sastlir._ encomp ssing

o study area is the conjectured 1493 landing site of Colur 1s. Sir Francis Jrake
visited the area in 1595. The Iglesia de Espinar, identified as the <wins of the He mitage
of “'m aculada Concepcion of Barrio Espinar, Aguada” on the operty’s draft National
Regist~ * arm, is one of Puerto Rico's earliest churches and is >cated adjacent to the
Zspinar 1+ 2.  The church was originally constructed in 1526. Numerous sugar
producing haciendas and sugar processing molinos (sugar mills) were established in the
river floodplain in the 19" and 20" centuries.

C.  Soccio-Economic Characteristics

1. General. The Municipality of Aguadilla was cfficially established in
1775. It covers an area of 93.2 square kilometers (23,030 acres;. It is bounded to the
north by the Atlantic Ocean, with the Municipalities of Isabela and Moca to the east,
Municipality of Aguada to the south, and the Mona Passage to the west. It is territonally
subdivided in 16 "barrios" or wards.

The Municipality of Aguada was initially established in 1510. It covers
an area of 78 square kilometers (19,274 acres). It is bounded to the north by the Mona
Passage and the Municipality of Aguadilla, with the Municipality of Moca to the east,
Municipality of Anasco to the south, and the Municipality of Rincdén and the Mona
Passage to the west. It is territorially subdivided in 18 "barrios” or wards.

The Municipalities of Aguadilla and Aguada are connected to the
island's primary highway system through Highway 2. Highway 115 connects the towns of
Aguadilla, Aguada, and Rincén. Highway 111 connects the towns of Aguadilla, Moca,
and San Sebastian. There are several second and third order highways and municipa:
roads linking all the "barrios” and rural communities with each other, with the town of
Aguadilla, and with the neighboring towns.

The economic base of both neighboring municipalities revolves around
major and diversified manufacturing activities, local tourism, trade, educational and
health services. The second largest airport in Puerto Rico is located at Aguadilla’s former
Ramey Air Force Base.



2. Demographics. The town of Aguadilla, which is the mnain urba « . ter
of the study area, is a dense urban arez iocated on the northwestern tip of & 'sic  to
the north of Rio Culebrinas. According to the U. S. Census Bureau, the poputation of "he

inicipality of Aguadilla totaled 59,335 persons in 1990, of which approv nate -
4C nercent live within the urban area of Aguadilla. U.S Census Bureau estimates “ yr Ju |
2000, showed a 7 percent increase for a total population of 63,51+ persons. Tt Lan
_rea includes the wards of Aguadilla Pueblo, Borinquen, Caimita Bajo, Camaceyes, and
\ictoria.

The Community of Espinar is a relatively large coastal rural communi |
located in the northwestern comer of the Municipality of Aguada. According to the L. .
Census Sureau, the population of the Municipality of Aguada totaled 35,811 persons in
1990, of + hich approximately 4 percent 1,382 persons live in Espinar community. .5
Census Bi ~au estimates for July 2000, showed a 9.2 perce~* ' icrease for ~ 'otal
population of 39,536 persons for the Municipality of Aguada of which approximatelv 1,582

persons live within the Espinar Community.

3. Employment and labor force. Local economy was traditionally
centered around agricultural pursuits, mainly sugar cane, coffee, tobacco, minor crops,
and cattle at higher ground. The sugar industry, however, as in the rest of the island. has
been rapidly declining. Sugar cane is still cultivated in the flood plain arc hlse  the
upper basin. Central Coloso is the only sugar mill still operating in Puerto Rico.

Fishing was, and still is, an important activity. Today, Manufacturing
and local tourism are the most important sectors of the local economy. Ramey Air Force
Base was an important source of revenue and employment during the 40 years that it
was in operations. Today, the former Air Force Base houses a large residential
communitv, several beaches, one golf course, an International Airport, many government
offices and facilities, schools 2 d universities, several commercial ana industrial activities,
and other military and nationa. gefense activities.

0. Future Conditions

1. Population and labor force. Considerable population and economic
growth in the study area, and particularly in the towns of Aguadilla and Aguada, are
expected to continue with or without a flood control project. Completion of Sar Juan-
Arecibo Expressway (Highway 22) and ongoing improvements to Highway ' and
. provement of secondary roads would contribute significantly to this gro *+  The
cunstruction of new industries, shopping malls, hotels, airports, “arbors, anu the
expansion of the services sector would stimulate further development of the area.
According to projections of the Puerto Rico Planning Board {(PRPL the combined
population of the municipalities of Aguadilla and Aguada are projectec o increase from
95,246 in 1990 to approximately 106,200 persons by the year 2005. . he total combined
labor force will be concentrated in the services particularly tourist and professional
services, retail trade, and government.
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2. Land use. According to the PRPB land use wlan for the year 1992, the
land proposed for future urban expans on is mostl. ocated east of the town of Aguadilla
and to some extent southwest of the urban core, and to the south of the town of Aguada.
The area has a !arge potential for additional industrial and residential development
because of improvements to its infrastructure like the ongoing improvements to Highway
2, construction of the Aguadilla Harbor, and the utilization of former Ramey Airfield by
commercial airlines.

PROBLEMS, NEEDS, AND OPPORTUNITIES
A.  Flooding

1. General. During flood seasons the Rio Culebrinas and Cafic Madre
Vigja are a potential danger to the lives of the residents of the study area and are a
source of frequent flood damage. Floods can occur anytime during the year; however,
they are most frequent during the period of May through December. Large peak
discharges resulting from storm rainfall, generally associated with the passage of
hurricanes, trapical depressions and tropical waves over or near the island. Cloudburst
storms can occur anytime during the year, and because of the very steep slopes in the
upper basin, flash floods are another common type of event affecting this area.

There is only one principal floodable area within the watershed:. the
mostly confined and relatively flat Rio Culebrinas flood plain between the towns of
Aguada, Aguadilla, and Moca. Below Highway 115, the 100-year flood from Rio
Culebrinas inundates over 1,500 acres of land. The community of Espinar in Aguada is
tocated in the middle of the flood plain between Ric Culebrinas and Cano Madre Vieja
(refer to Figure 1). Floods inundate all the major highways and roads in the Rio
Culebrinas flood plain. The entire community of Espinar is surrounded by floodwater
during large floods.

2. His*~-~~' floods. Since the turn of the century there have been at
least 38 large floods on .ne Rio Culebrinas. The largest flood of record occurred in
September 16, 1975 during Tropical Storm Eloise. This flood had an estimated
recurrence interval of approximately 50 years. The discharge associated with this flood
was estimated at 1,955 cms (69,000 cfs), and stages just downstream of Highway 2,
where ground elevation average approximately 4.0 meters, reached approximately
7.2 meters (23.6 feet) above mean sea level.

The most outstanding recent floods in the Aguadilla area for which
stream gaging station records exceeded 850 cms {30,000 cfs) were those which occurred
during October 1972, May 1980, October 1981, May 1985, May 1986 and August 1988.
There are twenty-three other large floods in the Rio Culebrinas for which recards at the
stream gaging station exceeded 566 cms (20,000 cfs).
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3.  otentiar oods. Itis estimatec that the 100-year flood would i jate
over 1,500 acres of lanc below highway 115. The 130-year fiood would cause severe
flooding along the southem portions of the town of Aguadilla and inside most of the
Espinar and Tablonal in Aguada. Flooding would occur along some large port s of
Highway 2, Highway 115, Highway 111, Highway 418 and Highway 442 as we. as
flooding a large portion of the agricultural lands and industrial and commercial areas ir
the lower flood plain (refer to Figure 3).

4. 2 ea. As recorded by flood records presented by the i! S.
Geologicai Survey Floods i Ag iadilla Area, Puerto Rico, Hydrologic Investigations, . .das
HA-457, 1972, the even of November 27, 1968 covered the southern jortions of the
town of Aguadilla and the northeast portions of Espinar in Aguada with up to two meters
of floodwaters.

At the tor = of Aguadilla, where the average ground elevation is
approximately 2.5 meters above mean sea level, the computed 100-year flood will
produce an average maximum stage of 4.3 meters (14.1 feet) above mean sea level and
the computed 500-year flood will produce an average maximum stage of 5.0 meters
(16.4 feet) above mean sea level. Both floods will cover over 5.9 square kilometers
(1,500 acres) of land below Highway 115 of which approximately 1.0 square kilometers
(247 acres) have urban development (refer to Figure 3).

5. Flood damage. Under existing conditions, the floodable area is
affected by two sources, Rio Culebrinas and Cafo Madre Vieja. The main source of
residual flooding for with project condition will come from interior drainage. The inventory
of the urban property subject to damage by the SPF flood from Rio Culebrinas and Cafio

adre Vieja included some 797 housing units, 96 commercial establishments, 49 public
b iildings and utilities, and 7 nonprofit establishments. Table 2 summarizes the number of
structures subject to flooding for selected frequencies at Aguadilla and Espinar.
Appendix E, Economic Analysis, provides a detailed description of affected property.

The 100-year flood would produce damage of $12.2 miltion, while the
Standard Project Flood (SPF) would produce damage reaching $19.2 million. Expected
average annual damage is estimated to be $1,157,500. Table 3 shows damage
estimates for existing conditions by flood frequencies and land use categories.

6. Hurricane tides. Historically, the detailed study area has never been
extensively flooded by hurmicane or storm tides hecause of its location retative to the
direction of winds and historical storm tracks. According to the report 3twm Tic's
F-equen~ Analysis fc - 2 Coast of Puerto Rico, prepared by NOAA on Augu.. 137 . the
200-year, 00-year and 25-year storms will produce an average maximum tide of 2.7
meters (9.0 feet), 1.6 meters (5.3 feet), 0.8 meters (2.5 feet), respectively, above mean
sea level.

12
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B. ‘W. _r Supply

There are significant water resources potential in the Rio Culebrinas
watershed. There are seven potential water supply reservoir sites w n the * o
Culebrinas Basin (refer to Figure 2). The Puerto Rico Agueduct and Sewer .t or y
(PRASA), is taking up to 17 millions gallons per day from an intake structure located jus:
upstream from the Highway 2 bridge.

C. Water Quality

According to U §. Geological Survey, the water fror Rio Culebrinas is of
good quality and suitable for most purposes. Analyses of water samples collected at the
Moca water quality station in May 1990 indicate that high concentrations of zinc and iron
may be the most serious water quality problem. On the other hand, water quality recerds
on groundwater are not available.

D. Erosion and Sedimentation

The central mountains of Puerto Rico are co orised of jneous and
sedimentary rocks. The intensive processes of chemical weathering, ~hich characterizes
the humic ~ opical climate, have produced mederate and deep so profiles, which might
fail during a prolonged period of rainfall. The steep portions of Rio Culebrinas basin are
mostly undevelooed and are covered by a thick rain forest. There is no evidence of
problems related o debris flows reaching Highway 2 during past floods. At flood stage,
the Rio C- ebrinas carries normal amounts of sediments, which are deposited ziong the
lower flood plain and in the Mona Passage.

E. LandUse
The topographic restrictions of the region would eve "_a vy limit the grc  'h
¢’ _tc.n of Agu: " |z ¢1d the Espi . com ity. The Rio Cu . ras and ¢ »
ad - ‘ieja flood ple - 11e Aguadilla Bay, a . steep slopes are )hysic™ 5 riers tiz

vou 1 everitually limit t. 2 growth of the area. There is sufficient fiood free land for future
uban developm.  hin the study area.
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F. ;ardous and Toxic 'astes

An . I HTR “assess .or .3col woed’ . 7 385 a dupl

~ 17099 The assess™ | -~ ~vestige icm o o wr o a7

© U3 acts in 1 2 oroject area, .. " of available lit. . . anoc ocL mer’'s, d
¢ te recoi  issance. he predom na, 1 se is agnet 3l ¢ J0S8es i 0
P TF - . -~ si~is of potenti- =77 orol :ms were tdentifie ana - 7 s
Yo' :ntial for contamiae fion with HTF. "y sre Tou .d. During the developme " f s
¢ enecifications or ¢ 1, ! project cons -uction, tl e develop~e 2f a response »~ i~
dealing ~1any ‘"7 "¢ counterec is the exclusive respo ._bil” of .. loce’ snO sOrs

as statew ir ER ~ U5-2-132 'Water lesources Policies and ; ithorities T 2 /7 w4 ce
for Civil Wo «s Projects’, dated June " ™72,

G. Flooc Plain Development

Executive Order 11988 ties together the need to protect humar | .« ¢ ~d
property with the need to restore and preserve all natural and beneficiei -oc | lain
values. The objective of the executive order is to avoid to the extent possible t < iong
anc short-term adverse impacts associated with the occupancy and mocification ¢ ‘“ood
plains and o avoid direct and indirect support of development wherever there is a
practicable alternative. The test of what is a practicable alternative depends upon e
situation and inctudes consideration of many pertinent factors such as environment, cos',
design, and construction technology.

The order is based in part on the National Environmental Policy Act "NEPA)
of 1969, and it adds new prominence to the environmental aspects of floc .
management. Consideratior must be given, therefore, to natural and beneficic loo ;| n
values and to the public benefits to be derived from their -estoration or eserva on.
Section 2(a)(2) of the order reguires {nat il an agency has determined to, or Jroposes 0,
conduct, support, or allow an acticn to be located in a flood plain, the agency shalk:

1. Consider afl practical alternatives to avoid effects and incompatible
development in the flood plains.

2. Design or modify its action in order to minimize potential har . or
within the flood plain.

3. Prepare and circulate a notice containing an explanation of w' ' 1e
action Is proposed to be located in ..e flood plain.

All flood control alternatives considered and evaluated during this study
have been carefully formu'ated to ottain the most practical and feasible alternaiive i~
accordance with the flood plain preservation requirements dictated by Executive Order
11988. The proposed project minimizes impacts to flood plain values and does not
promote development of land in the flood plain.
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Prime and Unigue -armlands

The Farmiand Protection Poi iy Act, i Jlemente © d. ~_ arment of

Ac¢ o lture's f ceffect € .agust 984 re~ sthe  LACE > coorc ater hoz

Tail T oiserve 100 Service fo o entificeic ¢ - ne. dunique . nle ' Tatoe

yactec »n he oposedr oect ltis '+ «SACE discretio ocee itha . ect

=~ wor d oo conversion of farmland fo nonagricul ral uses once  ~ | otential

racts of the prc posed action have beer examined and alter.. ‘ives to ‘essen the
ac r¢ 'se effects ha : been considered. >~ le - 50 req Ch the moa b

compe 2 with sta - and local programs ‘or the protect on of farmlands.

All alternatives considered and evaluated during this study have been
formulated in accordance with the prime and unigue farmlands preservation requirements
of the Farmland Protection Policy Act. The proposed project levees and pilot channel will
not impact any areas designated as prime and uaigue farmlands.

| Coastal Barrier Resources

The Coastal Barrier Resources Act (CBRA), Public Law 97-348 (96 Stat.
1653; 16 U.S.C. 3501 et seq.), enacted October 18, 1982, designated various
undeveloped coastal barrier islands, depicted by specific maps, for inclusion -~ 2
Coastal Barrier Resources System (CBRS). Areas so designated were made ineligi 3
for direct or indirect Federal financial assistance that might support development,
including flooa it ance, except for emergency life-saving activ ies. The Coastal
Barrier Improvemen Act of 1980 (CB . 2.L. 101-591; 104 Stat. 293 . i :ludec | e
System additional areas along the G =zai _akes, Puerto Rico, the Florida Keys, the
Virgin islands, and secondary barriers withi 1arge embayments.

The L =veloped sand berm and mangrove wetlands between the mouth of
Rio Culebrinas an | Cafio Madre Vieja encorhoass CBRS unit PR-75 (See Figure 4). The
r't extends for approximately 1 kilometer along the coast northwest of Espir- rin tt
nicipality of Aguada. However, long before CBRA was enacted, the northeast ieach
enc of PR-75 was s ' “ected to significant shoreline manipulation and < abilization by the
construction of . 0 rock jetties, construction of recreation facilities, par 1g facilities, and
the construction and maintenance of a man-made Cafio Madre Vieja outlet channel.
>refore, tThe northeast beach end of PR-75 had experienced significant developmer
the t ~ it was included in the CBRS.

Recen |, a 28 acres multifamily housing development presently nai
_osta ¢a Marfil” is proposed withi~ CBRS unit PR-75. The proposed private hous’
development ~ consist of 240 apartments, . xury villas, rec-zation facilitiee, ar
parking facilities. The developers of the housing project have proposed to donate for
permanent conservation about 12 acres of adjacent wetlands within PR-75 to DNER.

18
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CBRS u : PR-75P is located bet.:2en the existinn a . e ¢’ mot ™ of

b.ooac e VL {See Cigure 4). Most of  ?-1UP s n g - Coo~ e nrge
iec ~ et e Lyl ezveral arcial anc rec - onal - Jc ures, ., ac e,
ions of PR-. _.? consist of wetlar 's along i=e old Cafo Madre Vieja ct el.
scommended project | 1s been carefi 7 . datedto c o

the ost actic., feasi le, and envirc el « ' ~cem adle o rei altemet
avc ding a impac s to the CBRS.

J. C. r  esources

Cultural resoues investigations and consultation with the Fuerto Rico
State Historic Preservation Officer (SHPQO) are in compliance with the Nationat Historic
Preservation Act of 1966 as amended (16U.S.C 470 et seq.), the Archeological and
Historic Preservation Act of 1974 (16U.S.C. 469-469c) and 36 CFR P: 800. For those
historic properties that will be adversely affected, mitigation plans will be developec
consultation with the SHPO. The USACE will  lement the mitigation plans orio ¢ vy
ground disturbing activities being initiated.  fc mation coliected during from cultural
resources investigations will be reported in technical and popular reports.

K. Aesthetic Resources

The existing aesthetic resources of the Rio Culebrinas area inc.ude a
scrubby-edged, sandy riverbed where the watercourse is usually a shallow constant
water flow. Long-range views are afforded toward the low mountains. Along the . Han
siretch of the river, mature trees and underbrush enclose the river el 1d wood ¢
houses. Accumulatec irash can be found in some portions of the flood plain.

The levee will provide some high relief (2.5 meters)to tt » ~stoftov  and
will obscure views of the flood plain. The view of the hills further {o t 1e west will no be
obscured and views from the top of the levee /i ..crease . . sight distance towards
them. Grassing on the levee will assist in helping  blend well along its length.

AW MNFa C _E
A.  General

Plan formulatior. involve . e identificatio an: =is, ar  evi u~ »w o
va ous iood cor -~ management plans t it ac ressed sever:. sanning objectives
' a set of constrairis, assumptions, ¢ .. criteria. This repor. alyzes flood 2¢  ©
alteri.atives to st e the floou g problern e o~y ~ western 2dge  hetown o \guad 1
a d he commun y of Espinar in Aguada, ana investigates various non-structural snd
structural alternatives.
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B. Plam.. Dbjectives

T analysis stud’ ¢ea's, '’ ms, needs ¢ . U sre n,

oy v o o dlar . = adreoe cesresu . he dentificati . oorta v -
3 s, D ¢ osu ' ortance is ! - solt - of the floodi _ ¢ - is
.. 1ad’le . guadaa d oweatensthe U . :anc oroperties  tsre T ts. . .o ¢ cific

« actives dentified . (iss  yare:
1. Safeguard ihe lives of ¢ _sidents in the flood nla

2. Reduce sropersy losses in the town of Aguad © .~ :comn...  Of
Espinar due to flooding.

3. Minimize impact on valuable natural flood plain and environmental
-aspurces wit  ~ the detailed study area.

4. . .ance opportunities for redevelopment throughout the study area.

5. Protect, preserve, or minimize impacts on significant historical and
L+ 2sources of the detailed study area.

C. Planning Constraints

The planning constraints th. ° . or influence the type of measures that
viere considered include:

1. The scope of the study is limited to the flood prone areas ° the
western edge of the town of Aguadilla and the community of Espinar ¢ Aguada.

2. Physical constraints relater: to the proximity of the urban development
to the river main channel,

3. Cafio Madre Vieja Floodway encroachment / levees thz: may
increase flood stages in the Rio Culebrinas flood plain.

4. The need to construct long Highway ramps over high levees may
require highway relocation or changes in levee alignment to obtain more space.

5. 7 needtoavoid 0. ...n.mn.ze .npacts toc environm_ital and «  .al
rescoces tnatcol e foura i e project area.

D.  Planning Assumptions and Criteria

Several engineering and economic assumptions and criteria  sirere
established to guide the plan formulation and evaluation process.
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1. e oe3MiNg
a. Each alternative must be complete  tsell.

b. High discharges, high velocities, and sho © & »eak | e
at degree of protect o anc ype of design minimize potenti. for catas >phic res
¢ uld project works

c. Tr» des >od is to be based on . e e T S
hydrologic conditions.

d. Each alternative should minimize residual flooding and damage.

e. A pilot channe! was considered for Cafio Madre Vieja, were the
proposed levee cutoff the existing channel.

f. Earthen levees were designed to have an alignment, v ich
would minimize floodway encroachment, minimize real estate reguirements ' le
affording sufficient area for drainage channels and internal storage of local runoff in order
to eliminate the need for pumping stations.

2. Economic and financial

a. Each alternative must be justified in ifself and each separate
element of an altermative must be incrementally justified.

b. For purpose of optimization of net National Zcc mic
Development (NED) benefits not only are different alternatives examined, u -
alteratives are examined for different degree of protection.

c. Total beneficial contributions of each alternatir =2 considered m
exceed the total adverse impacts, and one of the alternatives —must maximize net NED
benefits.

d. The study year is taken as 2002, the base year as 2008,a -~ -~
end of the planning period as the year 2052.

"ithout Project Conditions

The without proiect conditions scenario would be equivzlentt¢  no action
a « ., iche. .sions 1o flood control project vwithin the study area. Pote. "1l loo
hazara o he life, health, ¢ v property of detailed study area residen 5 v~ -
together with the need for additional water supaly as the most critice water-related
croblems.
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Peric. ¢« wrup - roductive economic activities  ~ 0 ¢ ~ g

e doo eu s S zea v 0, pair T oer economic Cavelopr. T ey ste
v siitie o ~fr~ac - and the co waity of Esprar. Reloes ~ 0 %
= U ties - the ¢ seems . .. kely hecause r. . e else are sii - cations and

¢ Jglomeration economies available.

te ma~ufac  .g and tourism industries are . xpecte | © re .ain as the
st © potar: £~ ~es of incc e and emplc ment for voth ~ 1icoa es. Tt
Ccreasec . _ ti .. ¢ the exc_ 2nt airports and arbors facilities, o ' tion of e

~rth west aa s ct, and the continued growth of the service and cc »struc or: sector will
- s0 make a significant contribution to future economic development.

The without-project condition serves as a benchmark fo assess and
evaluate the candidate flood-control alternatives.

o T
A, identification of Relevant Measures

Four nonstructural and four structural measures were identified to fully or
partic b address the planning objectives previously identified. The non-structural
meast res considered are flood plain management, flood insurance, temporary and
permaneint flood plain evacuation, and channel maintenance. The structural measures
considered included flood proofing, multipurpose reservoirs, channel improvements, and
levees and/or floodwalls. All measures considered are described below:

1. Nonstructural measures.

a. Flood plain manacement. The most important and relevant

* ~nstructura measure that the government of Puerto Rico has to manage development

e study area's flood-prone areas is the Puerto Rico Planning Board Regl ‘ation 13.

is regulation, hich predates FEMA flood plain regulations ¢ d whick in UB7 as

revised to make consistent with FEMA, regulates all new developments and expansion
of, or ‘mprovements to, existing developments in flood-prone areas.

To receive a consfruction pen. . . a flood-prone area a developer

n. :t establish through a detailed hydrologi~ ar  1ydraulic study that his project is above

00-year flocd evert or thet it will no ncrease flood stages b, * rore than 0.3 meters.

)} ng the past years ihe PRPE have deried se eral permits for .» developments in

e owudy area's flooc plain because they do not comply wi*" ‘oot plain management

regulations. Flood -~  management regulations are assumec to be in effect under all

plans. This measi* 2 will have very ir “ed effect in reducing notential flood damage ‘o
e sting developme
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b, F o~ ng' v e ogram. Tre - | Fooc s nc

xgre - M FIP) - ez o he ‘ecral T'ooc nT ot s isuEel D Tk
hich is pe¢ . of FE A. 7 _ Puerto Rico Plari . Board (P B serves as . loce
coo 1t 1g agency for the =lood Insurance -o¢am in 2t~ ¢ <ico. " :r'o Rico
enterec e Emzqgent T ' ..s ance Proga (EFIPY v €72 _xd e o the
Rec a = urance Pro~ n 1978. Puert “icoiscont ¢ - single ¢ nity

c he "
Flood insurance woulc not re ~ 2 or el “te the fic _ problem

but i would serve to reimburse property owners for fiood losses .nc. ..d. e measure,
t owever, seems to have been of very limited acceptance in Puerio Rico -~r despite
rzquent anc significant flood damage, less than ten percent of 1.2 families living ... .he
flood plain have acquired the insurance. However, during :cent years financial
institutions have required flood insurance as a condition for mortgage approval for
structures located below the 100-year base flood elevation. For o  _tures without
mortgages, flood insurance is voluntary. However, flood insurance protection it is
expected to be in effect under all plans considered.

c. Tennpo ary and permanernt flood plain »n zta s Temporary
evacuation of persons and personal property from ..00d-prone areas could be
accomplished when a flood threat exists. Temporary evacuation can de very effective
when operated in conjunction with reliable flood warning system and where movable,
damageable objects are concermed. However, at the preseni time there is no flood
warning system in operation for the Rio Culebrinas basin. The complicated orocess could
save many lives, but leaves no time and no additional resources for taking any measures
to protect and save personal property.

Permanent evacuation of the flood plain areas could be used to
reduce floo¢ damage potential. Such a measure involves land purchase, removal of
buildings and infrastructure, and refocation of population. Lands acquired . his manner
could be used for parks or other purposes that would not interfere with flood flows or
receive material damage from floods. The permanent relocation of =  dreds of concrete
housing units, and hundreds of commercial establishments in a highly urbanized area is
to a large extent impractical and would have very little acceptance. Therefore, permanent
evacuation is not considered any further.

d. Stream cleanup program. This measure primari. consists of
removal of trash, debris, anc sediments from the existing stream channe' Experience
wi ~ cleant p programs in other rivers suggest that such works have the effect of restc. ng
en.’ | capacity of the r. _rs. The cleanup programs have prov »r be effective
2\ a he effects of sma neriodic flooding; however, they do nc:contri= e to solve
e 00d 1g associated with intermediate and large floods. These floods are a continuous
me... . the study area. Stream cleanup should be a recurring ac
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2. Structur: ' .1easures

a. oot wocina. Fleo  ~ g is acstcar ~henge or

i s v e gicoal rooc s3toisearo o onvith e o0 L ore T
- facts R e oo oroofing te iC L5t N - R |
. ce dama , '3ss o . ccess, i9ss of business, poss T c” n i
~ ~ng, 21 enti  danger to public health and s.'.. . T 5 ogifToutt to

_me ona large number of structures anc therefore isnotcons enr ¢~ # rher.

b. It 'roose e Tk construction ¢, a = p se
rese. oir could reduce soc¢ evels b, holding back peak flows - c¢ovme~~a ‘~od
plai~ conditions permit a controlled release of stored floodwaters. “he' an also be
effectih = © uifilling other water resot —3es nzeds such as water supply ~1d recreation.

evicus USACE studies identified several potential reservoir sites in tne ~~ “er Rio
C. ~brinas. None of the reservoir sites iderti ed, as shown on Figure 2, wo 1, ave
significant flood reduction in the lower flood pla 1.

¢. Chan 2l improvements. Channel improvements for Rio
Culebrinas along a straight aignment trom Highway 2 towards the ocean would provide
effective ficod control to the entire lower flood plain. Any type of charne: improve it
would require an improved outlet and some type of velocity-contro' =asures and
char el revetment. An improved outlet to the ocean would require revetments to stabilize
it al  perhaps also jetties to protect it from coastal sand movements.

d. Levees -~ { floodwalls. These measures preclude “ioodwaters
from entering damage-susceptioie areas. They are considerec in detaii because o e
p. /sical and natural conditions of the area, and also because they appear to be the most
~ ~cticabl~ acceptable, and efficient flood contral measure for *ne detailed study area.
—evees and sodwalls could provide considerable flood protection to the detailed study
area. ~ e physical conditions of the detailed study area are; the urban development is
locate to just one side of ihe flood piain, for most reaches there is sufficient available
open space between the river and the urban area to accommodate the levee, and levee
construction materials are readily available in the area. A ring levee arounc the
community of Espinar and a levee between Cafio Madre Vigja and the town of Aguac lla,
investigated during the reconnaissance studv. will require minimal channe! reloca .3
and minimal structure acquisitions and utilities relocations.

B. Description and Evaluation of Preliminary Plans

As described during <he o fication of relevar .neasures t.o¢  ol=,
fo - considerec sever™! -t ¢ an structural measures. st oo~
mea. ‘es examined, except permaner : Tood plain evacuation, are expected to be
effect  der al' plans considered. Because of difficult implementation, flood proofing |
sirJctures was eiiminated from consideration.
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The relativei s ~  size of all e potentizi res< /oir sites 1 the ko
C b ™ .. cFgre2 o' ave .. ffectonrte ¢ ‘-0.s53ages
37 ¥ Hou ~d osirsost ould rover$5 0 llion. T O fore the., . se
reservoir ¢ . ative was not considered any further.

\»fidening and deepening the preser . Nio C 1as channel 1w . o
realignmert actice *, nroughout the 'ower flood pla’ . could prede  ooc ¢ o} e
er =z coas floou plain.  The substartial ch- v yrovemer s required . Rio
C '_brinas, ir. order to contro. najor floods, cou 1 adverse ;  act estre- akb  of
the « rive shri and the natur.  ater floo = o the adjace testiz + . 7. ..
Since 1€ cost o - required channe \ ork would be over $30.0 miflio * + ~his 3>~ 0
the funding limitation of the Continuing . wthority Program, negative net benefits, adver.
~pact to environmental and cultural resources in the flood plair. L : channe

improvement altemative was not considered any further.

L evees could provide low cost and effective flood protection to the town of
Aguadillz and the community of Espinar. Therefore, flood control levee alternatives are
considered the only practicable, acceptable, and efficient flood control measure for the
Rio Culebrinas lower flood plain. Three alternative levee alignments were developed ir*o
two preliminary plans, a short levee alignment and a twin levee alignment. The most cost
effective and environmentally acceptable alignment identified during the preliminary plan
formulation process would be examined in detai during the final plan formulation process.
1. Prel'minirv P'an “. This alternative would consist of a single short
le ree from Hir ay 2 .0 the _sp rar community. The levee would prevent flood froin Rio
C ebrine o enter and flood the Cano wiadre Vieja flood plain irefer to Figure 5). This
alternati. . would protect the entire lower Cafo Madre Vieja flood plain and the urban
area of Ac 'adilla and Espinar against the 100-year fioods from Ric Culebrinas.

The average levee height would be approximate! _ meters above natural
ground. Tre iotal length of the levee would be approximately . kilometers. Trainage
canais would be provided at locations were natural overiand runoff would be dis  ted by
“1e levee. The c¢rainage canals would coilect and direct storm water runoff intc “afo
' adre Vieja and Rio Culebrinas without the need for providing drainage struct —3s
tr ough the levee. The drainage canals would be of trapezoidal cross section with

- »ter of depth, 7+ meter of bottom width, and 1V on 3H side slopes. The total length of
drainage canals would be approximately 1,600 meters.

The existing Cafio ' ladre Vieja channel would be utilized mainly _r loca
drainage. Normal daily flow to Cafio Madre Vieja frc  upstre: m of Highwe, 2 wo ¢ ve
maintained as under existing conditions throug existing culverts placed - “er
~lighway 2. Confinued use of these culverts ~  aintain the existing normi | es™
flo « fror areas upstream of Highway 2 to mangroves located near the Cafo . idre Vigja
o tlet. = e maximum flo* rough these culverts under the diffe antial head caused by a
.« e. “oodconditions would be 27.1 cubic meters per secong (357 cfs).
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is a .. native o Id reqL re the construction of inree ro- ~imps -

levee crosses _ 7ys 4 8, o, a4 o e aitern e dnot o vl
re. acem ‘ofhig .. " des ""si 2- - et oth o initio oF U e
of -~ zices - = 00C at Tablc., ¢« T, .0 . s . cCres o K
easeme s, duc oanincrease © ‘iodste _-~st tt2 oodwey ighviay « o .
-ighway 2.

The estimated cost of this aiiernative is $8.0 m , of which $5.5 million

are ¢ -buted to real estate cost due to an increase in ~)od stages. Since th. za. esiate
cost of t 2 short levee alternative would be very high, and there wo - oe adverse i pact
to residents of Tablonal community, the short levee alternative was not considerec any
‘urther.

2. Prelimin= Plan 2. This altemative would consist of { . "2vees, one
protecting the urban area of southwest Aguadilla and the other protecting the comrmunity
of Espinar (refer to Figure 6). The twin levee alternative would protect these two areas
against the 100-year flood.

The average height of both levees is approximately 3.2 meters above
natural ground. The total length of both levees would be approximately 3.3 kilometers.
Drainage canals and drainage structures would be provided at locations were natural
overland runoff was disrupted by the levees. The drainage canals would collect and
direct storm water through the levee into Cafic Madre Vieja by drainage structures
consisting of 72 inch corrugated metal culverts with flap gates. The drainage canals
would be of trapezoidal cross section with 1 meter of depth, 1 meter of bottom width, and
1V on 3H side slopes. The total length of drainage canals would be 3,100 meters. The
vacant :ands behind the levees would provide temporary storage for the 25-year storm
water during high tail water caused by flood from Rio Culebrinas.

A Cafio Madre Vieja pilot channel would be required to accommodate the
levee along the edge of the urban area without the acquisition of any existing structures.
The pilot char~el would be of trapezoidal cross section with 4 meters of depth,
43.2 meters width, and 1V on 3.5H side slopes. All unsuitable excavated material from
the channel would be used as topsoil on the levees. The total length of the pilot channel
would be approximately 60 meters.

This alternative would require the construction of three road ramps were the
levee crosses Highways 418, 115 and 442. This alternative wouic not require t e
replacement of any bridges. This alternative would not reguire the acquisitio: ¢
structures. The preliminary cost of this plan is $4.1 millions, net benefits of approxima '
$300,000, and a benefit to cost ratio of 2.0.
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=, General.
Jased -1 e res ts of the pre rrplas tevee
altemative is © _ 2 .,  aclice , acceptable, anc feasible "ocod ¢ = er B
warranis 1o be examinec etai: as part of the fi ans.
To facilitate the identification and description ¢ e fini. ‘ans ¢ ~ the
;¢ mended plan, the tvin levee alternative was dividec * two seclier~ ~ g a

"_zvee and the Zspinar Levee.
B. Description of Final Plans.

1. Plan 1. This altemative plan combines 3.3 kilometers of levees, a
smai’ pilot channel, three road ramps, and interior drainage facilities protecting the
southwestern section of the town of Aguadiilla and the community of Espir .~ Aguada,
against the 50-Year flood from Rio Culebrinas. The general right-of-way aiignment and
features of plan 1 are similar to the recommended plan and are shown in Figure 8.

The Aguadilla Levee would begin at high ground near Highway 2 and
extend towards the north for approximately 1.8 kilometers to end at high ground near
Yumet Avenue. A 4 meters deep and 43.2 meters wide Cafic Madre Vigja cutoff
channel would be constructed at Cafo Madre Vieja to reconnect a streai» e. Jerto
be obstructed by construction of the Aguadilla Levee. The Espinar ievee would begin
at high ground on the southern end of the Espinar Cemmunity and extend to the east
and then to the north for approximately 1.5 kilometers to end at an existirg rock jetty
just south of the existing mouth of Cafic Madre Vieja. Both levees would have an
average height of 1 meter, 1 on 2.5 side slopes, and a levee crest of 3 meters. The
interior drainage facilities would consist of a 1 meter deep and 7 meters wide drainage
channel along the protected side of eac’. .evee. One two-way drainage structure would
be constructed near the north end of the Espinar lLevee and three one-way drainage
structures would be constructed along the Aguadilia Levee. Drainage structure outlets
would be connected to Cafio Madre Vieja.

2. Pii 2. This plan considers the same project features as described for
Plan 1, but it provides a 100-year level of protection levee. The proposed 100-year levee
would have an average height above ground of approximately 2.5 meters, 1 on 2.5 side
slopes, and a levee crest of 3 meters. The general right-of-way alignment and fe.  es of
plan 1 are the same as those of the recommended plan and are shown in Figure 8.

3. P 2 This plan considers the similar Aguadilla Levee features as
describec or Plan 1 anc Plan 2, but it provides protection for the Standard Project Flooc
(SPF). . e proposed SPF Espina Levee alignment would be much .onger than the
levee alignment considered for Plan  and Plan 2.
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“he SPF levee alict  ~  ould begin -t ¢

Culc. s Jexter "3 :s0 73, .0 he east and the o : 1 .. Jupa *t
cC rof =s ir~" “orapproximi: te L. cilometerstoe s s¢ bk theexi T
Mo 0. .7y adre Vigja, Th2 ool 0 7T T levee we Y T @y e 8ic

-~ w2rit doiapprox ~e /20 .netee ¢ o 25 side slopes, .. .4 ¢ .evee _est of
3meters. T genersi: _Tme a - 300 isplanareshe 1o B orre v

C. Analysis of Final Plans

1. Ge . 2 purpose of this analysis is to arive at a recommended

‘an on the basis o1 he contributions of the final plans to the plai  ~g objectives and the

. ade-offs among the alternative pians. Table 4 is a summary of the _enefits and costs as
well as environmental and social impacts for each final plan.

2. Plan 1. This alternative would eliminate the frequent flooding problem
in the detailed study area. The construction of a 50-Year levee, interior drainage facilities,
and pilot channel would take approximately 38 acres of lands and would require
approximately 95,000 cubic yards of fill of which approximately 32,000 cubic yards would
come from the pilot and drainage channels and the rest from the commercial borrow site
at Tablonal Quarry. This alternative would provide flood protectior. ‘or approximately
247 acres of urban area. The recommended plan would not provide flood protectio to
vacant lands in the flood plain. There would be temporary adverse impacts on air ¢ ity,
water quality, and aquatic life from clearing, excavating and compacting materials during
the construction of levees and channels. No net loss of wetlands is expected and no
siznificant culture! resources sites will be impacted by the recommended project.

3. - 2. 7 's plar would have the same features and impacts as
Plan 1, except that the floog protection afforded would be greater, and temporary and
permanent impacts would be similar because of the similar levee footprint.

4. Plan 3. This plan would have the same features and ‘mpacts as
Plan 1, except tha. the ..0o¢ protection afforded would be greater, and temporary and
yermanent impacts would be s llar because of the similar levee footprint.

5. No Action. The no-action plz . supposes cont’” .d suffering of many
sty area residents. A "no-acticn” plar v ou J4 require acceptarce of approx: ately
+ 230,680 in average annual damage to existing properties. Ti:'s wo. d not be acceptable
i¢ the residents of Aguadille ar? Aguada. The "no-action' .an would result in a nhysical
dete *° atio  of the detailec stuc ; area and would seriously ¢ x 2rmine its potential for
- =2 econon o development. [nhabitants ¢ © the area would continue to suffer ¢ acial
angd eco '~ Mic st 2sses associated with frec tent flooding. Continucus governme  relief
wauld be necessary to help the victims of the frequent flooding in the area.
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. Optimization of NED Benefits

s sho ~ ., Table 4 the plan maximizing the net = =L se =fits s P 2,
which provides 100 e - - otectio . This ule ~ 's selected as -~ rer ~ nded )la
cr oy . oeeot .. s Tarstructural slans offering different levels _. [ 3oz nrotectio
the no-a ior an.

4. Description of Proposed Improvements

1. General. The recommended plan combines 3.3 kilometers of levees, a
sme oilot channe ' three road ramps, and interior drainage facilities protectirg the
southwestern section of the town of Aguadilla and the community of Espinar, ii. Aguada,
against the 100-Year flood from Rio Culebrinas. The recommended pfan is t1e National

Econoi.© Development (NED) plan.

The Aguadilla Levee would begin at high ground near Highway 2 and
extend towards the north for approximately 1.8 kilometers to end at high ground near
Yumet Avenue. A 4 meters deep -+ 43.2 meters wide Cafio Madre Vieja cutoff
channe! would be constructed at Cafio adre Vieja to reconnect a stream meander to
be obstructed by construction of the Aguadilla Levee. The Espinar levee would begin
at high ground on the southern end of the Espinar Community and extend to the east
and then to the north for approximately 1.5 kilometers to end at an existing rock jetty
just south of the existing mouth of Cafic Madre Vieja. Both levees would have a:
average height of 2.5 meters, 1 on 2.5 side slopes, and a levee crest of 3 meters. 7 e
interior drainage facilittes would consist of a 1 meter deep and 7 meters wide drainage
channel along the protected side of each levee. One two-way drainage structure would
be constructed near the north end of the Espinar Levee and three one-way drainage
st ctures would be constructed along the Aguadilla Levee. Drainage structure outlets
would be connected to Cafio Madre Vieja. Drainage channels would reconnect cutoff
sections of Cano Madre Vieja and would provide 8.6 acres of additional open water.

The recommended plan would substantially reduce the flooding problem in
the detailed study area. The construction of a 100-Year levee, interior drainage facilities,
ard pilot channel would take approximately 19.6 acres of lands and would require
approximately 110,000 cubic yards of fill of which approximately 32,000 cubic yards
wo.  come from the pilot and drainage char els and the rest fro the comie sial
" - ow site at Tablonal Quarry. The plan would provide flood protection for approxim.’ _ly
=~ acres of urban area. The recommended plan would not provide flood protectio .,
vacant :ands in the flood plain. There would be temporary adverse impacts on air - 12,

ater quality, and aquatic life from clearing, excavating and compacting materials ¢ in
he construction of iavees arc channeis. No net loss of wetlands is expected a ~
significant cuitural resources sites will be impacted by the recommended project.

“
)
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b. Cc-su oy =t .o Exee woonfrom e’ :eas . e
o ns iction of levees wou a pe accomplished by ~ lIdozer, frc ~~n¢ oac -, ~r ot er
si nila tynes of equipment. Excess material ar.c material ur. " ' le lor construction

wouic be nauied 0 the nearby disposa! area.

c. Real est- e~ aments. [t is estimated that ri.’ -of-way for
con. ~tion of the levees, drainage ¢! arnels, and pilot chanre! wiou 7 1< 42.3 acres
o1 jyermaner easements, and vorrov and dispos.’ ¢ reas would re 2 approximately
6.3 acres of temporary easeme¢ ts.

d. Operaticr ~~* 1zintenance.  The 0o = _.onsor wou . be
respor.. ble for maintenance o e proposed projec - jon completic  of the consir ction
rontract. 2 cortracto  auld be responsible fore™. % lenance ¢ e construction
co . 7 e a ual operations and maintenance . fiood c. ol feslures was

es ai=d at $15,000 a year.

B. Economics of Recommended Plan

1. General. © tangible econor ~ stification of the recommended pl.
was detel n' 1ed by comparing the average annuz. charges w 1 the estimate ' average
a -~ - rale benefits anticipate ' to accrue over the 50-year sconomic e of the

project. . .discou. | terestrate of 6 ' ercent was used to discour® cost anc henefits.

2. Cost esti- ate. Construction cost estimates for flooc contro. . the
proposet  improve mnents, show K« lantities and prices costs, are p 28e ~7 in

Te leC- |, npper (C. Ts fes of reicosts ez oased Tl - _Tlt ice .evel
. _. . ctior weriod 0o 3 e~ s, rable 5 s merize ~och e Lo cos o
e cost for eacalevee segme .. " Jorthe 7.2 oroject

3. Benefils. Tzw " ' benefits to be derived as a resuli of © -
e~ gHo s o he recon nde. e resr from L € tio re ot C. fts,
w00t znefits, - "0~ '8 ance vost saver . T dxare ez fo ~ egt

. sv stake~ iobe 20 .
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TABLE S

RIO CULEBRINAS AT AGUADILLA AND AGUADA

DETAILED PROJECT REPORT

COSTS ESTIMATES OF RECOMMENDED PLAN

($1,000 of October 2001)

ESPINAR  AGUADILLA C~RE
LEVEE | LEVEE PRO ECT

h Roads Relocations o 82.0 | 177.0 259.0

utilities Relocations 0.0 39.0 39.0

Levees and Floodwalls 546.0 600.0 1,146.0

Channels and Canals 30.0 61.0 81.0

” Drainage Structures 121.0 776.0 897.0
TOTAL CONSTRUCTION COST 779.0 | 1,653.0 243_20__

Real Estate 814.0 798.0 1,672.0

P.L. 91-646 0.0 0.0 G.0

ultural Resources Studies 250 0.0 250

Cultural Resources Preservation 40.0 0.0 40.0

Planning, Engineering, & Design 63.0 132.0 195.0

Construction Management 78.0 166.0 2440

L
TOTAL FIRST COSTS 1,799.0 2,749.0 4,548.0

NOTES: Figures include appropriate contingency costs.
Detailed Cost estimates are shown in Appendix C.
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4. In~ ~~ Al Justificatio of Compor  °s. As shown on Table 6, net

" _ be ° were also computed for >th :vee segments tha m. e  tr»

-~ nomr” 4 n. The ar. rsis of e two lever segments reveale h:: ¢ levse
segments if analyzed individue ly a 2 increme te fustified.

C. Summary of Impacts

The recommended plan would substantially reduce the flooding problem in
the detailed study area. The caonstruction of a 100-Year levee and pilot chann.” would
take approximately 42.3 acres of * nds and would require approximately *70,00 cubic
yards of fill of which approximate . 32,000 cubic yards would come from the pilot ch .3l
excavation and the rest from the borrow area at Casualidad Hills in Aguada. The plan
would protect approximately 247 square kilometers of urban area from flooding. There
would be temporary adverse impacts on air quality, water quality, and aquatic life “~m
ctearing, excavating and compacting materials during the construction of levees and
channels. No net oss of functional wetlands is expected and no significant cultural
res Jurces sites wil' 1e impacted by the project. Coastal Barrier Resource System PR-75

uld not be impacted by the recommended levee alignment.

Table 6 shows the economic impacts of the recommended plan for each
levee segment and for the entire project. MCACES cost estimates are presented in
Appendix C, Design and Cost Estimates, while details on benefits are discussec in
Appendiy £ Economic Analysis. The benefit to cost ratio for the overall planis 3.8toc .0
and net Nc O benefits are approximately $886,500 annually.

D. Imp >mentation Responsibilities

1. ~e'eral responsi’ "'v. The Federal Government would design and
prepare detailed plans, and construct :he project {exclusive those items specific=™ "
required of non-Federa! irterests). The above is subject to report approval, future-func g
approval. and upon completion of a contractual agreement for local cooperation as
required by Section 221 of the 1970 Flood Control Act. The maximum Federal
contribution under current cost sharing policy would be $7.0 million.

2. Non-Federal respo sibility. The local sponsor would be required to
provide all lands, easements, and rights-of-way; alterations or ¢  uisition of structures;
alterations and relocations to highway bridges and public utilities; 0 hold and save the
Federal Government from damage due to the construction works; anc to prop~
maintain, replace, repair, rehabilitate and operate all works after completion of the nroject
including establishing and enforcing regulations, to assure the flood control Hrojec
accomplishes its nbjectives. In addition, the local sponsor is :esponsible for a 5 percent
minimum casn ¢~ ribution and any flood control cost in excess of $7.0 million. This later
figure includes cost of reconnaissance and detailed project report.
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TABLE 6

RIO CULEBRINAS AT AGUADILLA AND AGUADA

DETAILED PROJECT REPORT

SUMMARY OF ECONOMICS FOR RECOMMENDED PLAN
($1,000 of October 2001)

==

ESPINAR AC ADILA BN S
LEVEE i.EVEE PRC ™7
| "OTAL FIRST COST ! 1,734.0 2,748.0 4 483.0
nterest During Construction 35.0 74.4 109.4
‘ TIOTA 'NVESTMENT COST 1,769.0 2,8234 45924
nterest and Amortization 114.2 182.3 296.5
{ Annual Operations & Maintenance 5.0 10.0 5.0
2 AL ANNUAL COST 119.2 192.3 3115
|
Annualized Benefits “
‘nundation Reduction 2191 938.4 1,157.5
Employment 7.0 15.0 220 |
. ood Insurance Cost 8.5 10.0 18.5
TOTAL ANNUAL BENEFITS 234 6 963.4 1,198.0
Net NED Benefits 1154 7711 B 886.5 |
| |
|
BENcr [ TO COST RATIO 2.0 5.0 38 J

1. Do not include Cultural Resocurces Preservation.
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3. C~t "haring. Tal :7 shows the cost sharing of total first cost for the
project as established in he * e -~esources “evelopment . ~t N . A} of ., as
amended by RDA 1996. The aon-Federal cost |, required from the ocal sponsor, would
be those ¢ ;sociated with ianc * easements, rights-of-wa  relocatio = anc i're “_e

. terial disposa’ r 'eas _ERRD . Tie LERRD cost would amount tc $° 910,000 « he
ove ~ | plan and represent 42 percent of the total flood control cost of the project, which
exceeds the minimum non-rederal sponsor contribution of 35 percent. As re.  ed by
law, the non-Federal sponsor would have to contribute a minimum 5 percent = 3¢ - of
the total flood control cost of the project, that is, another $22C,300 in addition to the ¢ iire
cost for LERRD. The Federal contribution would therefore be $2,410,600\ e n-
Federal contribution would total $2,137,400 or 47 percent of the tot: ©  roject cost.

4. Steps to pian implementation. Submission of this report by the District
Engineer constitutes the first step in a chain of events that must take place before a flood
control project can become a reality. ‘'t may be modified at any stage of review, and only
if it successfully passes each stage wiii it ultimately be constructed. These events are:

a. Review of the Rio Culebrinas Detailed Project Report and the
environmental assessment by Jacksonville District Independent Technical Review (ITR)
and by South Atlantic Division.

b. Fulfilment of the required measures of local cooperation,
including cost sharing and lands, easements, rights-of-way, acquisitions and relocations.

c. Completion of the necessary additional detailed topographic
surveys, cultural investigations, geotechnical explorations, preparaticn of  ans,
specifications, and an estimate of the construction cost by the District Engineer and
acquisition of required permits, followed by an invitation for bids and awarding of the
construction contracts.

d.  Allocation of funds by Chief of Engineers for construction.

E. Coordination

The study was developed and worked out in close coordination v ith the
municipalities of Aguadilla and Aguada, the local sponsors; the Cepartment of Natural
and Environmental Resources, the Pueric Rico Planning Board; the State Hisioric
Preservation Officer; the Puerto Rico Environmental Quality Boarc¢' the U.S. Fish and
Wildlife Service; the U.S. Geological Survey, and the Envircrmental Protection Agency.
After the local sponsors review the draft Detailed Project Report they woir * 7rov ue a
Letter of Intent supporting the report conclusions and recommendations. .1 3 Draft
Project Management Plan (PMP) anc  roject Cost Agreement (PCA) will be discussed
with the sponsor during the coordination of the draft report. The Letter of Intent, PMP,
and draft PCA will be included in the final report.
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TABLE 7

RIO CULEBRINAS AT AGUADILLA AND AGUADA
DETAILED PROQJECT REPORT

RECOMMENDE! PLAN
COST SHARING OF TO' \L FIRST COST
($1,000 of October 2001)

TOTAL FEDERAL NC. :
FEDERAL
FLOOD CONTROL ‘TEMS ' |
Levees and Channels | 2,638.0 2,638.0 0.0
Roads/Utilities Relocations 298.0 0.0 298.0
Lands and Damages 1,612.0 0.0 1.6*7 |
| “ DTAL FLOOD CONTROL COST | 4,548.0 2,638.0 1,9 0.0
5% Non-Federal Contribution - 2274 + 2274
|
- SUBTCTAL 4,548.0 241086 21374 |
35% Minimum Contribution 1.591.8
| 50% Maximum Contribution ‘ 2.274.0
“ontribution Adjustment 0.0 0.0 0.0 |
_SUBTOTAL 4,548.0 | 2417 R 2, 7
” Ability to Pay Adjustment | 0.0 ‘ 0.0 0.0
SUBTOTAL 4 548.0 2,410.6 } ~137.4
|
TOTAL FIRST COST ] 4,548.0 24106 21374
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F. Financial Analysis

During several coordination meetings with the local sponsor, the I'SACE
field office discussed and explained the recommended plan for ¢ flod contrc. arc ect
along Rio Cule inas at Aguadilla and Aguada. The local spo sor L er ' .
res yonsibilities for contributing with all lands, easements and rigt -of-ways, relocation of
L ies, and the acquisition of buildings and structures necessary for the i npiementation
of the recommended plan. The local sponsor understands the Feder~ ‘e juirement for
contr” ating a minimum of 5 percent cash of the total flood contral first costs. In ac¢ "tion.

~ Lual sponsor  1derstands that the maximum Federal share for the ~ sject |
study cost is limited to $7.0 miilions.

Options for financing the local share and assessing the financial feasibil
of the project were also discussed. The local sponsor has expressed their support for tt
recommended project and their intent to comply with all requirements as outlined in the
report. Also, they presented their plan to finance their share by annual appropriations
f om the Puerto Rico legislature for the capital improvement program for flood control

ks managed by the Puerto Rico Department of Natural and Environmental Resources.
Trese funds will be combined with funds obtained from selling of Government of F 1erto
Rico bonds for infrastructure development. The funds, now being programmed by the
local sponsor, wiil cover their share of the total first cost for construction of the project in
accordance with the report and latest PMP.

G. Ability to Pay

The application of the ability to pay procedures for determining & potential
reduction "1 non-Federal cost shares for qualifying local sponscrs is specified o 2
1 35-2.12 . The benefit test compares one fourth of the benefit to cost ratio 0 e
normai non-Federal cost share requirement. Therefore, 3.8/4 =0.950r 95 pt 2nt,w. " h
is more than the maximum allowable contribution of 50 perce * »f the tota flood control
cost, as established in the Water Resources Development Ac of 1986, as amended by
"WRDA 1996. Therefore, the local sponsor does not gqualify for an additional reductic. n
. e non-Federal share under the ability to pay provision.

i~.  Risk Analysis

1. General. According to CESAD-EP-PL guidance letter, datec 2?8 Apri
1995, risk analysis must be considered and addressed in final DPRs and that those D™Rs
already underway when EC 1105-2-205 s issued may use & Ilescriptive evaluation
nen fu quantitative risk analysis would impose additional cost and time. However, n
Ju o 23, 1997, the Municipality of Aguadiila, the local sponsor, requested a waiver from
using risk based analysis technigues in the evaluation or design of Rio Culebrinas Flood
Control project (see enclosure 3). The waiver was approved by SAD requested in
accordance with Section 202 (h) (10) of the Water Resources Development Act of 1996
(see enclosure 4).
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[n accordance to the above guidance letter and approved risk
analysis waiver, a limited risk analysis was made to examine the reasonableness of
assumptions and variance of data for parameter's key to the recommended plan. Each
evaluation described below revealed no major variance in the data.

2. Hydrologic and hydraulic variables. Reliability was addressed by
sensitivity analyses for discharges-frequencies and stage-discharge relationships and
cross section data. The hydraulic model was calibrated to high water marks from the
1975 flood event. That model was utilized for analyses of different frequency flood
events for existing and post-project conditions. Levee design crests were determined
as a result of two possible combinations of circumstances. First, Manning's roughness
values for the channel were held to calibrated values and a 20 percent decrease in the
bridges flow areas was used for the channel water surface profile. Second, the design
discharge with 50 percent increase in Manning's roughness values was used for the
floodway upstream from proposed channel. The 50 meters long overtopping sections
3 > cated in the downstream end of each levee between station 0+30 and 0+80.

pstream from station 0+80, a one-foot superiority was added to the levee crest
alevation to ersure that overtopping would occur first at the designated location.

3. Socio-economics variat' 3. A detailed survey of the number and
types of structures . the flood plain was conducted. That information together wit
topographic and hydraulic data was utilized to divide the flood plain into damage
reaches which were then subdivided into zones containing similar topography, fand
uses and type of structures. Though in each damage reach there are cases of extreme
values of structures and contents at both end of the distribution, these represent less
than 8 percent of the total. The structures in each reach have very similar values as
they all were built following the same basic design. Families within each reach beiong
to the same income group. Residential developments at each reach not only have
similar design but also occurred in relatively flat and leveled land with very little variation
of first floor elevation from ground level. Very little variation is expected around the
mean values of the socio-economic variables utilized for the damage and benefit
anatlysis. Explicit inclusion of this variation in itself and in conjunction with the hydraulic
variables described above, through risk analysis, would not alter the recommendations.

Xll. CONCLUSIONS

The Rio Culebrinas at Aguadilia and Aguada DPR shows that flooding is 2 major
problem threatening life, property, and economic development in the town of Aguadilla
and the community of Espinar in Aguada, Puerto Rico. It is economically justified and
necessary to construct a flood control project along the Rio Culebrinas. The
recommended plan provides for levees and channels along the Rio Culebrinas to protect
over 3,300 families against the 100-Year Flood. The recommended plan proposes the
foltowing works: the construction of 3.3 kilometers of levees, a 60 meters pilot channel,
and 4 interior drainage structures with drainage channels.
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| have given consideratic . to all significant aspects in the overall public interast,
including engineering feasibility, economic, social and environmental effects. e
recommended plan described in the report provides the opt um solution fc d
nrotection along the Rio Culebrinas v ~.in the framework of the * yrmuiation conceg

RECOMN o ONS

| recommend that the recommended plan for flood damage reduction alor: -
Culebrinas be approved under the autho ty contained in Section 205 of the 1948 -1 .o¢
Control Act, as amended, with such moc fications as in the discretion of the Chief o
Engineers may be advisabie, be authorized for implementation as a Federal project, v
such modifications as advisable at the discretion of the Chief of Engineers, for a total
investment cost to the United States estimated at $2,410,600 and a benefit-to-cost ratic
of 3.8 provided that, except as otherwise stated in these recommendations ‘he exact
amount of non-Federal contributions shall be determined by the Chief of Engineers
following polices satisfactory to the President and the United States Congress prior to
project implementation, in accordance with the following requirements to which non-
Federal interests must agree prior to implementation:.

A.  Provide a minimum of 35 percent of total project costs assigned to flood
cantrol, as further specified below:

1. Provide, during construction, a minimum cash contribution egual to
5 percent of total project costs assigned to flood control.

2. Provide all lands, easements, and rights-of-way, including suitable
borrow and dredged or excavated material disposal areas, anc¢ perform or assu/e the
performance of all acqguisitions and relocations determined by the Government to be
necessary for the construction, operation, and maintenance of the project.

3. Provide or pay to the Government the cost of providing all retaining
dikes, waste weirs, oulkheads, and embankments, ‘ncluding all monitoring features and
stilling basins, that may be required at any dredgea or excavated materia: disposal areas
required for the construction, operation, and maintenance of the project.

4. Provide, during construction, any additional cash amounts as are
necessary to make its total contribution equal to 35 percent of total project costs assigned
to flood control.

5. In no instance shall the Government's share of total project cost,
including all preauthorization planning (reconnaissance studies, feasibility studies, efc.),
exceed $7,000,000. The local sponsor shall pay all project costs in excess of the Federal
cost limitation of $7,000,000.
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B. Operate, maintain, repair, replace, and rehabilitate the completed project. or
functional portion of the project, at no cost to the Government, in accordance . ith
applicable Federal and State laws and any specific directions prescribed by he
Covernment.

C. Grant the Government a right to enter, at reasonable times and in a
reasonable manner, upon land which the local sponsor owns or controls for access to the
project for the purpose of inspection, and, if necessary, for the purpose of completing,
operating, maintaining, repairing, replacing, or rehabilitating the project.

D. Hold and save the Government free from all damage arising for the
construction, operation, maintenance, repair, replacement, and rehabilitation of the
project and any project related betterments, except for damage due to the fault or
negligence of the Government or the Government's contractors.

E. Keep and maintain books, records, documents, and other evidence
pertaining to costs and expenses incurred pursuant to the project to the extent and in
such detail as will properly reftect total project costs.

F. Perform, or cause to be performed, any investigations for hazardous
substances that are determined necessary to identify the existence and extent of any
hazardous substances regulated under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 USC 9601-9675, that may exist in, on, or
under lands, easements or rights-of-way necessary for the construction, operation, and
maintenance of the project.

G. Assume complete financial responsibility for necessary cleanup and
response costs of any CERCLA regulated materials located in, on, or under lands,
easements, or rights-of-way necessary for construction, operation, or maintenance of the
recommended project.

H. To the maximum extend practicable, operate, maintain, repair, replace and
rehabilitate the project in a manner that will not cause liability to arise under CERCLA.

I Participate in and comply with applicable Federal flood plain management
and flood insurance programs.

J. Prevent future encroachments on project lands, easements, and rights-of-
way, which might interfere with the proper functioning of the project.

K. Not less than once each year, inform affected interests of the limitations of
the flood protection afforded by the project.
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L. Publiciz ~ flood plain info == ion in the area . 1cerned and orovide -
ation to z« ning and other regule ory agencies for thei- 1 se  ~re. .nting ¢
| ture developrm . in the od plain and 1 adc ‘ing suc.. egl'gions as m-/ °°
Jecessary to pro.ent .n “e uJae development ¢ * o ensure compatibility vith the
fiood orotection le .5 provided by the recommended proiect.

M. Comply with the applicable provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by
Title IV of the Surface Transportation arc¢ Unifor Relocation Assistance Act of 1987,
Public Law 100-.  and the Uniform Regulations contained in 49 TFR part 24, in
acquiring lands, easements, and rights-of-way, and performing relocations for
construction, operation, and maintenance of the project, and inform al. affected persons
of applicable benefits, nolicies, and procedures in connection with said Act.

.  Comply with all applicable Federal and Puerto Rico laws and regulations,
including Section 601 of Title VI of the Civil Rights Act of 1964, Public Law 88-35" and
spartment of Defense Direction 5500.11 issued pursuant theretc and publishecd ran
300 of titie 32, Code of Federal Regulations, as well as Amy Regulations 600-7, enti ed
“"Nondiscrimination on the Basis of Handicap in Programs and Activities Ass ed or
Conducted by the Department of the Army.”

This recommendation is made with the provision that, prior to implementation,
sal interest enters into a Project Cooperation Agreement with the Department of the
my to provide the items of non-Federal responsibility stipulated in Subsection D.2. of

Section X|. of this report.

The recommendations contained herein reflect the information available at s
time and current departmental policies goveming formulation of individual projects. " hev
d not reflect program and budgeting priorities inherent in the formulation of a nationa’
civi  orks construction program or the perspective of higher review levels withir * e
Executive Branch. Consequently, the recommendations may be rodified before it is
approved and funded by the Chief of Engineers.

James G. May
Colonel, Corps of Engineers
Commanding
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Jear Sia:

In uccomadance wiih the proviasions of. Section 205 of the Flood Contaol

Act of 1948, as omended, which authonriges . Lederal goveanment Lo
initiate investigationd and Atudies to be made . i o uu:me.at. of [flood
contaod, the Municipality of. Aguadidia heredy ma P .om.t -aication Loa
a study of al Rio Cudebrinh, &) Caro M : Vieja, c. Cato 1t rouda, i Rio

Sublenrones deld Parterne o &4 Ofo de Agua.
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cuntalruction und mAequmc mainienance of the profect, excepd
donages due to the faull of negligence of the United States oa its
coniractond.
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Maintain ond opesate the piloject wonhe aften completion without
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prescnibed by the Secaetary of the Arey.

Prevenrt futune encavachment atiich  inteafene with propex
funclioning of the project foa [lood control.

AAmeamMp&tyﬂoaaLlw@ammaﬁMcﬁMcm
Limitation of I5 miliion,

Provide guidance and Adeadenship in preventiny wwsidse futune
development of the flood plain by ude of appropriate flood plain
munagement techniqueds to aeduce flood loasses.

Pwvidaacaahwn{:ubu,timoﬂ5pmcﬂuaﬁtthto{¢dm

JL the value of the aponson’s contaibution daes not exceed 25
pencent of the prvject coat, provide a cnsh conteibution to make
the gponson’s dotad contributions equal to 25 parcent.

Hon. Rawdn Calero Beamyidey
l‘byo&
Municipality of. Aguadilla
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DRAFT ENVIRONML AL ASSESSMENT

1.00 SUMMARY

A feasibility study of flooding in southwestern Aguadilla and Espinar ward, Aguada,
has led to the proposal of a structural solution to the frequent flooding caused by overflow
of Rio Culebrinas into Cafioc Madre Vieja. The proposed project includes two earthen
levees, to be built parallel to the north and south banks of Cafo Madre Vieja. Other project
fea res are: a short cutoff channel, to connect two meanders of the stream where *he
A uadilla Levee will interrupt it, four drainage structures, interior drainage channels, ¢ . a
borrow area located in Aguada. Additional features would include three paved roadre s
across the levees. The project would require about 110,000 cubic yards of fill, of wh 1
about 30,000 cubic yards would come from the cutoff and drainage channels a d he rest
frc. 1 the borrow site at nearby Tablonal Quarry. Levees would be earthen, beh ee ~ 1o
3. i meters high, with 1{v) on 2.5 (h) side slopes and a 3-meter wide crest. Excavated
material unsuitable for levee construction would be stored temporarily on site and used to
top-dress the levees after structural construction is complete. The recommended project
would provide protection against 1% recurrence probability flooding (the “100 ye=  _turn
frequency flood).

Impacts of the proposed project on water quality, air quality, noise, visual aesthetic
<~sources, wildlife habitat and endangered species are expected to be minimal. The
aroposed project levees wot  cover a corner of an existing mangrove stand and small
areas of palustrine emergent wetlands (wet meadows). Total projected impacts wilt be to
1 5 acres of emergent prairie wetlands. . oject channels would create approximately 9.6
acres of new open water and emerge~t /etlands.

Archeological deposits associated with the glesia de Espinar and depaosits at PCI
Site 1 will be adverseiy affected. In coordination with the Steie Historic Prese - n
Officer (SHPO), archeological data recovery will be undertaken tc mitigate adverse effects.
The Iglesia de Espinar ruins will be protected by the project from future flooding. A Phase
H archeological assessment will be conducted on archeoclogical deposits at site PCI 2.
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2.00 ~ .JDUCTION

2.01 Authority and Prior Studies. This study and proposed project were
developed under the authority of Section 205 of the 1948 Flood Control Act, as amended.
A reconnaissance report on flooding problems in the study area was completed in 1991.
This Detailed Project Report and Environmental Assessment discuss the results of a
feasibility-phase study. The study covered lands in Espinar Ward ("barrio”) i* the
Municipality of Aguada, and Victoria Ward in the Municipality of Aguadilla. The stuay area
is located in the northwestern part of the island of Puertc Rico. The wards are located
along the south and north banks, respectively, of Cafio Madre Vieja, a tributary branch of
Rio Culebrinas. The recommended project would be built using Federal funding combined
with funds contributed by the Municipalities of Aguada and Aguadilla, and the Puerto Rico
Department of Natural and Environmental Resources (DNER).

2.02 Study Area Setting. Cafio Madre Vieja is a 2.1-kilometer (1.3 miles) long
tributary of Rio Culebrinas, is an old river cutlet of the major west slope river .2io
Culebrinas that flows across the study area and discharges into Aguadilla Bay. This small
intermittent stream is the political boundary dividing the municipalities of Aguadilla and
Aguada. Both, the mouth of Cafio Madre Vieja and the Rio Culebrinas, 1.5 kilometers
(0.88-mile) to the south, have sandbar restrictions. Rio Culebrinas is one of the major
Puerto Rican rivers, draining the northwestern limestone region around Aguadilia, as well
as an extensive area of interior highlands in the vicinity of Moca, .as Marias, and San
Sebastian (See Figure EA-1). The study/project area comprises low- lving fands located
between the north bank of the main channel of the Rio Cutebrinas and the southernmost
fringes of the city of Aguadilla. Both streams drain to the Aguadilla Bay. The last, coastal
segment of the drainage is a wide, nearly flat floodplain bordered on the north by a
limestone escarpment and the Jaicoa mountain range, and on the south by the Cadena
San Francisco mountain range. The topography of the coastal part of the valley is virtually
flat. "Cano Madre Vieja" is actually an old mouth of the meandering Culebrinas River, rom
which it branches about 2.1 km (1.3 miles) upstream of the project area. Water from the
main river channel is impeded from entering Madre Vieja during low flow periods by a
natural levee on the main River's north bank. When river levels rise :n response to high
rainfall events, this levee is overtopped and the river "spills over" into Madre Vieja channel,
flooding the Espinar and Victoria neighborhoods.

The Madre Vieja Channel is itself a widely meandering stream_ which carries little or
no flow during dry periods, with the exception of local storm run off and local seepage from
groundwater originating in.the high Aguadilla limestone escarpment. The main River
mouth and the Channel mouth are partially blocked during the dry season by sandbars.
These bars are continually deposited by longshore sand drift, during the dry season.
Rainy-season floods wash the sandbars out.

The coast in this region is a series of sandy beaches backed by a narrow, low dune
berm. A long mangrove-lined slough parallels the berm behind the coastal dune. Eastof
the mangrove stand, there are fairly extensive emergent wetlands on the Espinar side of
the channel. The affected neighborhood on the north side is the Victoria ward of Aguadilla,
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¢ 1 ng-est olishec re. ~ a3’ ar .a consisting of closely spaced houses, a school anc
. "c a.and. ' a vz a of Aguada consists of more v ¢ ' spaced individua
resid :nces. Lands right along the channel are former sugar e lar~ - now fallow.

=07 Pro . sfi  on. The affected lov+~lying neighborhoc = = = flooded' | :n
heavy bas wide rainfall causes the Rio Culebrinas to rise in its coaste se( neri, s¢ ]
floodwaters down the wmadre Vieja channel. This channel also receives runoff from " 1e
high .imestone escarnment located to the northeast of the project area. Flood damages
occur to neighborhood houses when wate- enters the ground floor of these structures.

2.04 Study Goals and Objectives. The study's purpose was to develop feasible
alternatives for reducing the existing flooding problems without causing adverse impacts to
the communities, the environment, and the existing infrastructure of the area. Feasible
alternatives are those that are cost effective, efficient and in compliance with applicable
Federal and Commonwealth guidelines and regulations.

The specific goals are to protect lives, reduce property losses, avoid adverse effects
on natural and sociceconomic resources of the region, and maximize net National
Economic Development (NED).

3.0 DESCRIPTION OF THE PROPOSED ACTION

The proposed project action is building two flood control levees to separate the last
downstream segment of Cafio Madre Vieja from adjoining residential co ..n.. ities. The
levees would extenc rom high ground inland on the landside of the cc- ~tal be m rorth
and south of Cafio | ladre Vieja, northwest on the high ground on both sides . the
channel, to the coastal berm. The northern levee is referred to as the Aguadiila Levee, and
the southern levee is referred to as the Espinar Levee. Levees would prevent recurring
flooding damages. The total length of both levees would be approximately 3.3 kilometers.

The Aguadilla levee would begin at high ground near Highway 2 and extend toward
the Northwest for about 1.8 kilometers to end at the high ground near Yiumet Avenue. - 4
meter deep, 43 meter wide (with 4 meter right-of-way on each shore), 60 meter long :afio
Madre Vieja cutoff channel would be constructed at Cafio Madre Viejs to reconnect a
stream meander that would otherwise be obstructed by the Aguadilla levee. Refer
Section 4.04, Recommended Plan and to Figure EA-6.

The Espinar levee would begin at high ground at the southern end ot € Espinar
Community and extend to the east and then to the Northwest for about 1.5 "ilometers to
end before reaching the Coastal Barrier Segment PR-75. A levee spur de at hich
ground in the Espinar Community. The alignment of Espinar ievee was adjusted to avoid,
to the maximum extent feasible, cultural resources associated with the church and ruins
located in Espinar.
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Both levees would have an average structural height of 2.5 meters, 1 on 2.5 ide
slopes, an average levee base of 16 meters, and a levee crest: idth of 3 meters. . he
ultimate height of the levees may be greater, as it is plannec 0 dispose of 2xce 5s
excavated material, if any, as top dressing on the levee crest). The interior drainage
facilities would consist of a 1 meter deep and 7 meter wide drainage channel along 3
protected side of each levee. Total right-of-way will include 5 meters on the flooding or
unprotected side and 20 meters (including the drainage channel 9 meters from the levee)
on the protected side of the levee.

One one-way drainage structure would be constructed at the Espinar Levee near
the levee spur to provide drainage of interior channels into Cafio Madre Vieja. Three one-
way drainage structures would be constructed along the Aguadilla ‘evee to provide
drainage of interior channels into Cafio Madre Vieja. Drainage structure outlets would be
connected to Cafio Madre Vigja.

The work would require about 110,000 cubic yards of fill of which about
32,000 cubic yards would come from the cutoff and drainage channels and the rest from
the commercial borrow site at nearby Tablanal Quarry (See Figure EA-6).

4.00 ANALYSIS OF ALTERNATIVES

The range of alternatives considered varied from no-action (no flood control project
would be constructed) through four non-structural and four structural alternatives.

401 No Action. The no action alternative would allow the existing and
prospective flooding condition {o continue. These damages will increase in the future as
residences become denser in Espinar and Victoria Wards.

4.02 Non-Structurai Alternatives. Applicable non-structural measures could
include channel clean-out, flood insurance, flood-proofing existing structures, relocation of
flood-prone residences outside of the flood zone, strict enforcement of flood plain
development regulations (Planning Board Regulation Number 13) and a flood warning
evacuation systems. Some of these measures are already available.

Channel clean out is a local responsibility, but flooding in this area does not appear
to be due to channel obstructions. A flood warning alarm-based systems might be feasible
in large basins to protect lives from catastrophic flooding, but the relatively small size of the
Rio Culebrinas basin would offer no benefit from a flood warning system. Flood insurance
has been available in Puerto Rico for many years, but relatively few residents participate.
Flood proofing residences in this area would entail raising the inhabited part of houses
above the 100 year flood level. Because most structures are of reinforced concrete or
block and concrete masonry construction, this alternative would be impossible. Likewise,
relocation of residences would be very costly. The Victoria sector of Aguadilla is a long-
established community, with densely built housing. Thus, non-structural alternatives are
either already in place (periodic clean-out, flood insurance) or not really applicable.
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4.03 Structura: Alternatives. The four structural altern.” 2s considered included
flood proofing, multipurpose reservoirs, channel improvemeits, and levees ¢
floodwalls.

The construction of a multipurpose reservoir could reduce flood levels by holding
back peak flows until downstream flood plain conditions permit a controlled release of
stored floodwaters. They can also be effective in fulfilling other water resources needs
such as water supply and recreation. Previous USACE stuaies identified several potentiai
reservoir sites in the upper Rio Culebrinas. The relatively small size of all the aotential
reservoir sites within the Rio Culebrinas basin would have littie effect on reducing flood
stages in the lower flood plain and their cost would be over $50.0 millions. Therefore, the
multipurpose reservoir alternative was not considered any further.

Channel improvements for Rio Culebrinas along a straight alignment from Hig"
2 towards the ocear would provide effective flood control to the entire lower flood plain.
Any type of chann- improvement would require an improved outiet and some type of
velocity-control measures and channel revetment. Animproved outlet to the ocear v ould
require revetments to stabilize it and perhaps also jetties to protect it from coasta ;and
movements. Widening and deepening the present Rio Culebrinas channel and route
realignment practically throughout the lower flood plain would provide flood control to the
entire flood plain. Any channet improvement alternative should also include an adequate
schedule for maintaining the channel free of vegetation or other obstructions. The
substantial channel improvements required for Rio Culebrinas, in order to control major
floods, could adversely impact the stream habitat of the native river shrimp and the natural
water flow into the adjacent estuary and swamp. Since the cost of the required channel
work would be over $30.0 millions, which is beyond the funding fimitation of the Continuing
Authority Program, and will provide no net benefits, while causing an adverse impact to
environmental and cultural resources in the flood plain, the channel improvement
alternative was not considered any further.

Levees and floodwalls preclude floodwaters from entering damage-susceptible
areas. They are considered in detail because of the physical and natural conditions of the
area, and also because they appear to be the maost practicable, acceptable, and efficient
flood control measure for the study area. The physical conditions of the detailed study
area are as follows, the urban development is located to just one side of the flood plain, for
most reaches there is sufficient available open space between the river and the urban area
to accommodate the levee, and levee construction materials are readily available in the
area. Levees could provide low cost and effective flood protection to the town of Aguadilla
and the community of Espinar. Therefore, flood control levee alternatives are con: ¢ ed
the only practicable, acceptable, and efficient flood control measure forthe Rio ™ ebrinas
lower flood plain. Three alternative levee alignments were developed into two preliminary
plans, a short levee alignment and a twin levee alignment. The most cost effective and
environmentally acceptable plan identified during the preliminary plan formulation process
was then examined in detail during the final plan formulation process.
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Preli 'rry Alternatic

This alternative considers a single earthen levee from Highway 2 to the high ground
at Espinar commur'ty. Alternative 1 would completely exclude flooding from the Cano
iviadre Vieja coasta lood plain. This alternative would protect the entire urban area of
Aguadilla and Espinar against the 100-year flood, but would also deprive coastal emergent
wetlands and mangroves of most of periodic riverine flooding. Refer to Figure EA-2.

This alternative would entail a levee footprint of approximately 2.33 hectares (5.76
acres) of farmland, of which approximately 1.97 hectares (4.87 acres) are in upland
pastures and approximately 0.36 hectares (0.89 acres) are wet pasturelands. Secondary
impacts would include the probable future elimination of approximately 31.5 hectares (77.8
acres) of agricultural lands by urban development, and potential impacts to freshwater
wetlands, as well as stress to the mangroves due to deprivation of periodic fresh-water
flushing. Unless there is no other practicable alternative, this alternative would violate the
intent of E.O. 11988.

Preliminary Alternative 2

This alternative considers two levees, one protecting the urban area of Aguadilla,
and one protecting the community of Espinar. This alternative would allow Carno Maare
Vieja to continue acting as a floodway, while flood proofing coastal communities. The
vacant agricultural land in the flood plain between the levees would not be protected.
Refer to Figure EA-3.

This alternative would eliminate by direct impact (footprint of the levee)
approximately 4.75 hectares (11.7 acres) of farmland, of which approximately 2.2 hectares
(5.4 acres) are in upland pastures and approximately 0.6 hectares (1.5 acres) are wet
pasturelands (palustrine emergent wetlands). The remaining 1.95 hectares (4.8 acres)
consist of uplands not dedicated to pasture lands. Based on a worst case analysis for
impacts to the mangrove swamp forest, where the edge of the levee is aligned along the
adjacent landowners' fence, approximately 0.2-acres (0.1 hectares) would be el” ™ .ated.
This alternative would also cutoff approximately 980 meters of live stream from the Cafio
Madre Vieja.

To facilitate the identification and description of this alternative the two-levee
alternative was divided in two sections, the Aguadilla Levee and the Espinar Levee. The
Espinar Levee total right-of-way acreage, including 1 ramp, would be (1,500 meters long +
266 meters long for the Western spur) x 36 meters wide = 67,108 square meters = 16.58
acres. The Aguadilla Levee total right-of-way acreage, including 2 ramps, would be (1,800
meters fong) x 38 meters wide = 68,400 square meters = 16.90 acres. As shown below,
the typical levee right-of-way includes the levee and drainage channel footprint, ramps, and
a maintenance easement on both sides.
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1 acre = 43,560 sq. ft. or 4,047 sq. m. 1 ha =2.47 acres or 10,000 sq.m.

Sm +16m 5m 7m 5m
[ [ T [JE— I

flood / \ protected side ROW and ponding area
side / \ o
levee \ /
\

ditch

Last, the Cafo Madre Vieja cutoff channel would be approximately 60 meters long
. 1d 4 meters deep as shown on the typical cross section below. Permanent right-of-way
overs anodt 60 meters long x 51 meters wide = 3,060 square meters = 0.8 acres.

4m +43m 4m
i --- fomm e |

Based on the preliminary plan formulation analysis, the two levee alternative is only
ictical, acceptable, and feasible flood control alternative that warrants to be examined in
¢ ~tails as part of the final plans.

Final Aliernative 1

This alternative combines 3.3 kilometers of levees, a small cutoff channel, three
road ramps, and interior drainage facilities protecting the southwestern section of the town
of Aguadilla and the community of Espinar, in Aguada, against the 50-Year flood from Rio
Culebrinas. The general right-of-way alignment and features of final alternative 1 are
shown in Figure EA-4.

The Aguadilla Levee would begin at high ground near Highway 2 and extend
towards the north for about 1.8 kilometers to end at high ground near Yumet Avenue. An
approximate 60 meters long, 4 meters deep, and 43 meters wide Cafio Madre Vieja cutoff
channel would be constructed at Carfio Madre Vieja to reconnect a stream meander to be
obstructed by construction of the Aguadilla Levee. The proposed interior drainage channel
would reconnect the meander interrupted by the levee. The Espinar levee would begin at
high ground on the southern end of the Espinar Community and extend to the east and
then to the north for about 1.5 kilometers to end just south of Coastal Barrier (CB) segment
PR-75. The final plans considered a previously impacted portion of CB segment PR-75 as
the northernmost tie up site for the Espinar levee. The recommended plan eliminated all
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proposed work within the CB segment PR-75. This was done in order to comp’  /ith the
stipulations of the Coastal Barriers Resources Act (CBRA) and the Coaste Barriers
Improvement Act of 1990 (CBIA). These Acts prohibit the expenditure of Federal funds to
enhance the infrastructure of a designated CB area in such a way to stmulate
development of a CB. Both levees would have an average height of 1 meter, 1 vertical on
2.5 horizontal side slopes, and a levee crest of 3 meters. The interior drainage facilities
would consist of a 1 meters deep and 7 meter wide drainage channel along the protected
side of each levee. One two-way drainage structure would be constructed at the north end
of the Espinar Levee and three one-way drainage structures would be constructed along
the Aguadiflla Levee. Drainage structure outlets would drain into to Cafio Madre Vigja.

Final Alternative 2

This alternative considers the same project features as described for Final
Alternative 1, but it provides a 100-year level of protection levees. "he proposed 100-year
levees would have an average height above ground of about 2 meters, 1 on 2.5 side
slopes, and a levee crest of 3 meters. The general alignment and features of Final
Alternative 2 are similar to Final Alternative 1 and are shown in Figure EA-4.

Final Alternative 3

This alternative considers the similar Aguadilla Levee features as described for Final
Alternative 1 and Final Alternative 2, but it would be higher and wider providing protection
for the Standard Project Flood (SPF). The proposed SPF Espinar Levee alignment would
be twice as long, higher, and wider than the levee alignment considered for Final
Alternative1 and Final Alternative 2. The SPF levee alignment would begin north of the
mouth of Rio Culebrinas and extend to the south, to the east, and then to the north, around
the community of Espinar, for about 3.3 kilometers to end at an existing rock jetty just south
of the existing mouth of Cafo Madre Vieja. The proposed SPF levee would have an
average height above ground of about 3.0 meters, 1 on 2.5 side slopes, and a levee crest
of 3 meters. The general alignment and important features are shown on Figure EA-5.

4.04 Recommended Plan.

Final Alternative 2 with modifications to the Espinar Levee for avoiding impacts to
the Coastal Barrier segment PR-75 is the recommended plan. It maximizes the National
Economic Development (NED) benefits. The recommended plan combines 3.3 kilometers
of levees, a small cutoff channel, three road ramps, and interior drainage faciiities
protecting the town of Aguadilla and the community of Espinar, in Aguada, against the 100-
year flood. The general alignment and important features of the recommended plan are
shown on Figure EA-6, and typical cross sections are shown on Figure EA-7.

The recommended plan would substantially reduce the flooding problems in the
detailed study area. The construction of a 100-year protection levee, interfor drainage
facilities and a small cutoff channel would take about 19.6 acres of lands and would require
about 110,000 cubic yards of fill of which about 32,000 cubic yards would come from tne
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cuoff ar 1 - -ainage channels and the rest f am the commercia! borrow site. 2 plan
i I .. idefloo  otectionfor couth acres~ trbanarea. 1€ ecommended
would ot provide flood protect’ 1 to vacant ands in the flood plain, nor would it
significantly affect finod flows o (dming in Cano Madre Vigja.

" he propc sec worl * | enta .1e disposal of approximately .0 cubic yards ¢
snoil fill. ..lost wi pe disposed of within the right-of-way of the levees. nn top or on the
s es' slopes as top soil. Any spoil fill 5r debris that cannot je disposed of in that ma-

be disposed ¢ ‘n the municipal landfill n use by the municipalities ot Aguadilla anc
Aguada at the time the work takes piace.

300 "FECTED Z .." RONMENT

57 Vege on: n '5st of the lands in the river valley area are now
fallow u improved asture, bul much of the area was planted in sugar cane for many
decades. Prior toits agricultural use, climax vegetation would have been an open-crowned
semi-deciduous hardwood forest of mixed species. More recently, land use has included
use as cattle pasture and for sand extraction (shallow quarrying). Cattle grazing have
limited tree and shrub vegetation to a few sporadic patches or riverbank stands of
facultative wetland trees. The large marsh, called Cayures Swamp, and shown on Figure
EA 2) located on the south bank of the Culebrinas River in Aguada, is reportedly used by
special concern species including the masked duck and possibly West Indian whistling
duck, but no recent sightings of these species are known to biologists of the
Commonwealth Natural Heritage ("Patrimonio™) program. The recommended plan avoids
work in this area.

Espinar Community is surrounded by low, nearly level flood plain iands. Much of
this land, formerly planted in sugar cane, has reverted to mixed (upland) grassland and wet
grassland. To its west, and south of the mouth of Cano Madre Vieia, the low sandy beach
berm is backed by a narrow mangrove swamp. The berm and mangroves is a designated
Coastal Barrier segment (PR-75/75P). The landward edge of PR-75 coincides »ith the
landward (eastern) side of the mangrove wetlands in Espinar. Thie land North of the Cano
(designated PR-75P) has been developed into a city park with recreation on commercial
facilities. A wet swale extends inland from the mangrove swamp. Vegetation in the swale
is a mix of wetland grasses, herbs and salt-tolerant shrubs, including Mimosa casta,
Lonchocarpus dominguensis, Machaerium lunatum, and Thespesia populnea.

The area around Espinar does not support a very diverse nrunusual assemblage of
wildlife. The mixed pasture and emergent wetlands of Cano Madre Vieja do not appearto
be significant habitat, as indicated by field observations and the Fish anc wWildlife
Coordination Act Report. Green-backed heron fish and rest in the mangrove, and cattle
and snowy egrets visit the shallow water areas to feed. Ir gener~ vildlife copsists of
common lizards and frogs, human tolerant species of birds ,including kingbirds, grackles,
bananaquits, and grassquits), rats and mice, and mongoose. Crustaceans include fiddler
crabs and the blue land crab, Cardisoma guanumi.
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Human impact is prevalent throughout the area. On!y occasional birds and crab
burrows are noticeable. Other animals seen include cattle and domestic cats and dogs. No
endangered, threatened, or special concern species (species listed in the DNER Natural
Heritage inventory) are known from the immediate project lands.

5.02 Fishery Resources. The U.S. Fish and Wildlife Service (USFWS) identified
freshwater river shrimp (Macrobrachium carcinus) as an aquatic species of concern and
expressed concern that whatever alternative chosen, careful consideration be given to
water flow which could impact the stream habitat of this migratory freshwater shrimp. Both
the Rio Culebrinas and Cafio Madre Vieja are well known for their populations of this native
river shrimp, which are caught and sold locally. However, the flood control features under
consideration would not significantly affect flows or stages of either Rio Culebrinas or Cafio
Madre Vieja and would not obstruct passage of these migratory organisms. On July 7,
1999, the USACE determined that the proposed work would take place inland of any
existing designated Essential Fish Habitat (EFH) under jurisdiction of the National Marine
Fisheries Service (NMFS), and would not affect it. This determination was coordinated
with NMFS by letter on July 7, 1999. On August 4, 1999, NMFS stated that it had no
comments orrect ~ iendations to offer. The recommended plan avoids impacts to aquatic
species in the study area.

5.03 Coar Barriers. The sandy coastal berms south and north of the mouth of
Cafo Madre Vieja are Coastal Barrier Segments PR-75 and PR-75P, respectively (refer fo
Figure EA-1). The mangrove-vegetated area along Espinar beach falls within Coastal
Barrier PR-75. The coast in this region is a series of sandy beaches backed by a narrow,
fow dune berm, no more than 2-3 m high, and readily overwashed by storm swells. Along
mangrove-lined slough parallels the berm behind the coastal dune. East of the mangrove
stand, there are fairly extensive emergent wetlands on the Espinar side of the channel.
Even farther East, the land rises again, and this is where the residences of Espinar ward
are located. Barrer segment PR-75 is still largely undeveloped. The vegetation of the
sandy berm is composed of a mix of native and exotic trees. The latter include coconut
palms and tropical almonds (natives of Southeast Asia). The mangrove .ined slough is
fairly narrow and shallow (refer to Photos 11 and 12 of the DCAR, Attached). A 28-acres
multi family housing development presently named “Costa de Marfil” is being proposea
within CB segment PR-75, the proposed private housing development will consist of 240
apartments and 10 luxury villas, recreation facilities, and extensive parking facilities.

The "P" designation area near Parque Coldn on the East side of the stream mouth
indicates that the segment is considered protected by State or local regutations. This area
is not subject to Federal restrictions. Itis not known how this segment was included within
the Coastal Barrier System, as it is a city park complete with a running track, public beach
area, boat and passive play area dominated by several large, exotic shade trees (including
one enormous fig tree that was converted to a tree house by the municipal architect). This
park area has been subjected to extensive manipulation and shoreline stabilization after its
designation but prior to beginning of the studies reported here. Alterations in this barrier
included construction of two rock jetties, recreational and associated parking facilities, and
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the construction and periodic maintenance dredging of a relocated Cafio Madre gja
outflovr channet. However, as noted in the USFWS CAR, a small stand of mangrove also
backs this segment and appears to be near ‘ne footprint of the Aguadilla Levee.

5.04 Wetlands. Along the footprint of the Aguadilla _avee is an emergent
palustrine freshwater wetland. It is dominated by facultative wetland grasses inclt " 1g
Bracharia purpurascens with 10% or less depressional wetlands. A similar situatio 2. s
along the Espinar Levee, except for a 100-foot bv 70-foot area of mangrove swamp ound
at the Coastal Barrier. This is dominated by 90%: red mangroves over 40 feeti aeight.
The meander loop cut between both levees is dominated by 80% mature whitema ~- ve.

The mangrove dominated slough running paralle!l to the coast behind the sand
berms is shown on Photos 11 and 12 of the USFWS CAR. Red mangrove {Rhizophora
mangle) dominates the channel and is backed by white and black mangroves. This slough
is not flushed by all tides, as the mouth of the Cafio becomes blocked by a sandbar with
some frequency. However, storm tides and extreme Spring tides provide salt /: er
flushing, while draining from the uplands provides fresh water input. Additionall , 3h
storm waves can overwash the protective sand dune and add to the salt content of the
mangrove soils. Conversely, during flood periods the water of the slough may be
essentially freshwater. The estuarine nature of the area is shown by the presence of some
less salt-tolerant species, such as leather fern.

£ )5 >z dUn:ique Farmland Soils. The principal soil associations found in
the study 1 projec area are Coloso-Toa and Bejucos-Jobos soils are found in the lower
flood plain; the coastal berms are mapped as Catafio sandy soils Coloso soils were
intensively used for sugar cane, and are prime farmland soils. In this area it appears that
there are many inclusions of the wetter Bajuras soils. A form AD-1006 (enclosec - the
coordination correspondence) has been prepared and will be coordinated with the Natural
Resources Conservation Service (NRCS) for the project footprint.

5.06 wura; Resources. The Rio Culebrinas valley is a very important area in
the prehistory and history of Puerto Rico. The area was inhabited throughout t € Ceramic
age of prehistory, demonstrated by archeological sites containing Saladoid and Ostionoid
series ceramics. A nine kilometer (5.4 mile) stretch of coastiine encompassing the studv
area is the conjectured 1493 landing site of Columbus. Sir Francis Drake visited the area
in 1585. The Iglesia de Espinar, identified as the "ruins of the Hermitage of Inmaculaaga
Concepcion of Barrio Espinar, Aguada” on the property's draft National Register form, is
one of Puerto Rico's earliest churches and is located adjacent to the Espinar Levee. The
church was originally constructed in 1528. Numerous sugar producing haciendas and
sugar mills were established in the river floodplain in the 19" and 20" Centuries.

A cultural resources survey was performed on the project area in 1999 (Cinguin® et.
al. 1999). The investigation identified four archeclogical sites. Two of the sites, PCI 1 and
archeological deposits associated with the Iglesia de Espinar, are eligible for inclusion on
the National Register. An additional site, PCI 2, is potentially eligible for the National
Register, and Phase |l testing is necessary. The fourth site, PC| 3, is not significant.
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5.07 Water Quality. Rio Culebrinas and Cafio Madre Vieja are Class SD -
Surface Waters. Class SD waters are intended for use as a raw source of public water
supply, propagation and preservation of desirable species as well as primary and
secondary contact recreation. Primary contact recreation is precluded in any water
containing pathogenic organisms. A review of USGS Water Resources Data (Curtis, R. E.,
Jr., Z. Aquino, R. J. Vachier, P. L. Diaz, 1991 Water Resources Data Puerto Rico and the
U. 8. Virgin Islands, USGS-WDR-PR-90-1, 530pp.) revealed that Rio Culebrinas water
quality parameters measured near Aguada, two kilometers southwest of Aguadilia, are
generally within water quality standards for Class SD waters. However, during unusually
high flows certain constituents do exceed established standards. For example, iron
{86,000ug/t) and zinc {130ug/l) concentrations measured in May 1990 were the highest
recorded in Puerto Rico for the 1990-water year. There is no standard for iron but zinc
exceeded the standard by 80 ug on this occasion.

5.08 Hazardous, Toxic and Radiological Waste. Review of the Aguadilia,
Puerto Rico, U. S. Geological Survey (USGS) map indicates that urbanized or modified
areas with potential for Hazardous, Toxic and Radiological Waste (HTRW) contamination
are negligible in the study area. The predominant land use is agricuitural and poses little or
no HTRW threat. There appear to be no landfills, industrial waste treatment plants, light
industries, or other facilities likely to generate HTRW. A civil works audit as defined in ER-
1165-2-132 for HTR' ! materials was conducted in May 1995, and updated in May 1999.
No signs of potential HTRW problems were identified and no sites with potential for
contamination with HTRW were found. Furthermore, no contamination due to hazardous
and toxic waste spills is known to be in the study area.

5.09 Air Quality. The general work area is dedicated to agricuiture. Therefore,
sources of air pollution are minimal and limited mostly to motor vehicles. Air quality is
currently within acceptable EPA standards. There are no non-compliance air quality basins
or air-sheds included within the proposed work area.

510 Aestl etic Resources. Existing visual aesthetic resources found in the Rio
Culebrinas flood ¢ 1 are comprised of pasturelands, sugar cane fields, and croplands of
the Cafo Madre Vieja Channel Basin. A mature stand of shade trees is located along the
floodplain on the northwest side of the intersection of Highway 111 and Highway 115.
Dense mangroves can be found near the coast on each side of the channel basin, which
possess aesthetic value. The mature coconut palms along the golden sandy beach are
also an aesthetic element, but they are outside the immediate project area.

5.11 Noise. The area is a rural municipality, where natural noise levels are low,
except in the immediate vicinity of highways.

512 Socio-Economic Conditions. The 16 "barrios” (wards) of Aguadillaand 18
of Aguada support populations of 63,511 persons and 39,536 persons, respectively. The
local economy depends mainly on light manufacturing and local tourism. Other commercial
activities of importance are fishing and, to a much lesser degree, small-scale agriculture.
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6.00 ENVIRONMENTAL EFFECTS 22F THE PROPOSED AC "'™N

There would ha temporary adverse impacts on air quality, water quality, and ¢  uatic
life from clearing, excavating and compacting materials during the construction of avees
and channels. No netloss of wetlands is expected.

in the Aguadilta area, residual flooding would cover about 54 acres outside the
proposed project right-of-way. Ofthose, 16 acres are vacantiwetland\parks, and 38 ecres
are streets\houses\back yards. Urban area residual flooding in most areas wouid be very
shallow nuisance flooding of about 1 foot.

n the Espinar area, residual flooding would cover about 36 acres outside the totai
project Right-of-way. Of these, 35 acres are vacant wetlands and 1 acre consists .~ ack
yards. Back yard flooding is very shallow at less than 1 foot.

6.01 Bic:cgic: Resources. Total impacts of the project on biological resources
are limited to the levee and channel footprints. Neither the timing. volume or duration of
flooding on Cafo Madre Vieja or Rio Culebrinas would be affected by the proposed flood
reduction features; therefore, no life stages of migratory stream organisms will be affected.
After preliminary discussions with USFWS, the Western (Espinar) levee has been modifiec
to avoid impacting CB segment PR-75, therefore, no mangrove stands will be affected by
the levee.

6.02 it " criers. The proposed work will not result in an increase in the
development of the area of Coastal Barrier segment PR-75P. This area has already been
developed by the unicipality of Aguadilia.

The Coastal Barrier Resources Act and the Coastal Barriers Improvement .. it
preclude the use of Federal funds to construct any kind of infrastructure or protection:wo -
in a Coastal Barrier area. The intent is to prevent the use of Federal dollars for activities
(such as protection from flooding) that may lead or be construed as possibly leadin "~ the
development of Coastal Barrier areas. None of the exceptions contemplated in that act
applv to tl 5 work. For this reason, work within Coastal Barrier segment PR-75 wi s
rhodified fo he recommended plan and the Espinar Levee will end before penetrat
Coastal Barrier segment PR-75.

6 N3 Wet._nds. Project completion will directly impact approximately 1.5 acres of
emergent wet prairie currently used as pasturelands. These were assessed to ha e g
total biological value - 1 unit, using the Wetlands Rapid "“ssessme Procer re

'athodology (WRAP). The score was 0.48 for the pasture. . “ligation for ( navoidaote
project impacts, if needed, would include enhancement of 1 acre of emergent wet prairie.
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The USACE estimates that project completion wiil also result in the construction of
drainage channels parallel to the levees. These wili have an ~ wrage width ¢
approximately 7 meters (21 feet) and will run for the entire length of the evees. This
create approximately 21 x 9,723 = 204,183 square feet or 4.69 acres of habitat for fish and
amphibian species.

The total footprint of the project is 34.98 acres, 16.58 in the Espinar Levee and
16.90 acres in the Aguadilia Levee. Direct biological impacts to 1.5 acres of emergent
prairie will accrue. Additionally the remainder of the project will impact 33.48 acres of
pasturelands. The 1.5 acres area has a WRAP score value of 0.76, and the remaining
footprint has a value of 0.33. The total biological function impacted is equivalent to
12.28 acres of pristine wetland.

The only permanent ponding area along the Aguadilla Levee to be provided by the
project would be within the protected side ROW {20 m (wide} x 1,836 m (long)= 9 acres}.
The @ acres ponding is already included in the total ROW,

The only permanent ponding area along the Espinar Levee to be provided by the
project would be within the protected side ROW {20 m (wide) x 1,600 m (long)= 8 acres}.
The 8 acres ponding is already included in the tota: ROW.

The drainage canals planned for the Espinar and Aguadilla levees will result in the
creation of 6.7 acres of wetlands and waters of the United States. Water depths in these
will vary from -2 to —4 feet. The USACE estimates that approximately ¥z of that acreage
will be colonized by wetiand plants and will become vegetated shallows usefut for wadinc
birds, and other fish, amphibian and invertebrate species. The remaining half of t' e
acreage will also be of value as habitat and spawning ground for various aquatic species
expected to colonize the area through its connection to existing water bodies. Addition v,
the approximately 60 meter long by approximately 43 meter wide cutoff channel plannec
for approximately the halfway point between both levees, will result in the creation of an
additional 0.9-acre of waters of the United States. The biological functional equivalence
loss of 13 units of biological function would be offset by the creation of more than 13.4
units of biological function in wetlands and waters of the United States.

Any dredged spoll will be placed on top of the levees after they are constructed to
specification. Excavated material that cannot be used because of any specific physical
characteristic, will remain in the borrow pit site or be disposed of in the adjoining
municipalities authorized solid waste landfills, operating at the time of project construction.

If any of the vacant lands within the residual flooding area are to ce developed with
or without the project, then Puerto Rico Planning Board Regulation 13 will require the
developer provide an H&H analysis and to provide the area with some kind of flooc
improvements to eliminate existing river flooding or with project residual flooding (whict -
less than river flooding). The recommended course of action in this case is not to develop
in any of the residual flood areas.

EA-14



6.04 Prime and Unioue Farmland Soiis. The Recommended Pla Id
eliminate by direct impact approximately 4.75 hectares (11.7 acres) of farmland, ¢ i)
approximately 2.2 nectares (5.43 acres) are in pasture production and approximate - .6
hectares (1.5 acres) of wet nasturelands. The Recommended Plan would disc ct
approximately 980 meters of live stream from the Cafio Madre Vieja.

The remainder of the footprint of both levees (33.1 acres, or 13.4 hectares)
traverses land that for more than 100 vears has been dedicated to sugarcane cultivation
and is currently used as pastureland. .tis currently colonized by upland grasses. The Rio
Culebrinas and Cafio iiadre Viej themselves are at a lower elevation than the
surrounding lands. Additionally, extensive development exists adjacent to both confines of
the work area. Therefore, development acts as a containment berm for any water flow
from the north or south into the area bound by Rio Culebrinas and Cano Madre Vieja. "re
rivers influence on the surrounding area would be limited to its immediate adjacency and
any area inundated during flooding events. This would not ensure a continuous
hydroperiod that would facilitate re-colonization by wetland species. If agriculturaf activity
were to cease in the area bound by the Rio Culebrinas and Cafno Madre Vieja, it would not
be expected to revert to wetlands.

The area is predominantly rural, with both small-scale commercial and subsistence
agriculture existing on site. Coordination with the Natural Resources Conservation Service
(NRCS) was initiated on September 29, 1999, and concluded on November 1, 1999.
Although the NRCS identified approximately 13.0 acres of prime and unigue farmland and
7.0 acres of statewide and local important farmland. However, on January 10, 2000, whe=n
the NRCS reply was received, Ms, Carmen Santiago of the NRCS stated that for scares
over 160 (combined sections V and V1), at least 2 other alternatives should be ratec and
scored, unless there were overriding reasons to have only 1 alternative. in this case, with
a borderline score of 162, she stated that our explanation in the Environmental
Assessment (EA) and the "Reason for selection” part of Form AD-1006 was sufficient.

6.05 Cultural Resources. Archeological deposits associated with the Igiesia de
Espinar and deposits at PCl Site1 will be adversely affected. Archeological data recovery
will be undertaken to mitigate adverse effects. The Iglesia de Espinar ruins will be
protected by the project from future flooding. A Phase I archeological assessment will be
conducted at PCl 2.

6.06 Water Quality. Based on this preliminary analysis the Recon mended Plan
should not result in violations of water quality standards. Water qua tv + ! not be
adverselv impacted by this project, and Commonwealth water quality standards will e met.
Contam ants will not be introduced by clean fill material that may become suspended or
cissolved in the river water during the construction operations. Short-term increases in the
turbidity are expected during the construction phase of the project, however, the system
will re-establish itseif as a productive part of the overall ecosystem. No long-term surface
water quality problems will result.
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6.07 Hazardous, Toxic or Radiological Waste (HTRW). No sources of HTRW
have been identified in the area either with or without the project. Therefore, the proposed
work will have no effect in the amount of HTRW in the work area.

6.08 Air Quality. With the project, the area will remain as a predominantly
agricultural area. Therefore, the project will not result in any changes in air guality.
Exhaust emissions from construction machinery will be negligibie. Therefore, no adverse
effects on air quality will result from the implementation of the proposed project. Fugitive
dust may be generated by the excavation and deposition of fill material, as in the
construction of levees. All dust and pollution suppression measures and eguipment
required under Federal and Commonwealth laws and regulations will be utilized during
project construction,

6.09 Aesthetic Resources. The contention structures themselves will be
harmoniously incorporated into the aesthetic appearance of the area. The quality of the
aesthetically pleasing green areas where the work will take place will not be compromised
by discordant project results.

6.10 Noise. At project completion, the area will remain rural and exhibit minimum
noise. The proposed work will have no effect on current noise levels. Any noise due to
construction will be temporary.

6.11 Effects on Community Cohesion and Socio-Economic Well-Being. The
proposed work will result in enhanced community cohesion and socic-economic well being.
This will be brought about by the enhanced opportunities for development and creation of
employment sources both by the work itself and by the enhanced investment climate when
the risk of property loss is abated. This will benefit community cohesion, when community
members are no longer forced to migrate to other areas in search of employment.

6.12 Unavoidable Impacts and irretrievable Commitments of Resources.
None expected. Project impacts on biological values of existing wetland habitat will be
mitigated for.

6.13 Cumulative and Secondary Effects. The project will result in the protection
of the delimited area from further flooding damage. This will not result in a stimulus to the
subsequent development of the area, as the local government will commit to non-
development of the area adjacent to the protected sides of the levees.

6.14 Relationship Between Short Term Use of the Environment and Long
Term Productivity. The project does not propose use of the environment as such.
However, the use of a tract of land to provide the levee and channel footprints, if construed
as “use,” will be offset by the productivity benefits that will come to the area protected from
flooding. These benefits will accrue both o the socic-economic component (whose life and
property will be secured) and the biologic environmental component (since both existing
wetland values, and the habitat values of agricultural and other rural areas will be protected
from destruction through flooding).
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720 C MV T AENTS

A Phase |l archaeological investigation of any impacted sites w . ve pe ~ 2d
during the plans and specifications phase prior to construction. A mitigation  le- -
cultural resources that might be impacted will be developed ‘n coordination with the 5F.20.
Mitigation will be completed prior to project construction.

Pertinent USFWS recommendations for this project would be incerporated before
completion of the final report. A concurrence with the USACE determination of consistency
with the Puerto Rico Coastal Management Program will be sought from the Puerto Rico
Planning Board (PRPB) when coordination of the recommended plan through this EA is
complete and public comments have been received. This is in accordance with PRPB
policy.

The government of Puerto Rico must commit to the non-development of the area
comprised between the currently developed protected side of the levees and the levees
themselves.

The recommended plan has been modified by deleting all proposed work within CB
segment PR-75. This was in order to comply with the stipulations of the Coastal Berriers
Resources Act and the Coastal Barriers Improvement Act of 1990. These Acts protl bit the
expenditure of Federal funds to enhance the infrastructure of a designated Coast: " 3arrier
area in such a way to stimulate development of a Coastal Barrier.

8.00 COMPLIANCE WI. 1+ _.AWS EXECUTIVE ORDERS AND REGULATIONS

8.01 vironmental Policy Act of 1969, as amended. Envirar ~ :ntal
information on the project has been compiled and this draft. Will be circulatea ric - to
finalization in accordance with the National Environmental Policy Act.

5 02 Endangered Species Actof1973,as3 e _.ed. inthe scoping process for
this project, the USACE made a determination of no impact on ary federallv listed
endangered or threatened species. The National Marine Fisheries Service concurred by
ietter dated August 8, 1995. A new Coordination Act Report (CAR) was received by the
USACE on November 30, 1899. This document did not identify any endangered or
threatened species in the work area, nor identified any impacts to the critical habitat of any
endangered or threatened species.

8.03 Fish and Wildlife Coordination Act of 1958, as amended. Inresponse to
the requirements of this Act, the USACE has and will continue *o maintain continuous
coordination with the USFWS during all stages of the planning and construction process.
Biologists from USFWS and DNER will continuously review the process. A CAR was
received by the USACE on November 30, 1999. The USFWS recommended instailing a
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larger diameter two-way culvert to maintain hydrology to the mangrove channel parallet to
the coastal barrier; that the wetlands in the protected side of the dikes be protected
possibly by sitting the planned drainage culverts at an elevation such that the wetlands
themselves are not drained into the flooding side of the dikes. The USFWS recommended
mitigation through the development of additional estuarine and freshwater wetlands with
the floods levees. The USACE decided to incorporate to the project design the
recommendations of the USFWS regarding keeping the levee out of the Coastal Barrier
segment PR-75, and coordinate this decision with the USFWS.

8.04 National Historic Preservation Act of 1966, as amended. Cultural
resource investigations and consultation with the Puerto Rico State Historic Preservation
Officer (SHPQ) are in compliance with the National Historic Preservation Act of 1966, as
amended (P.L. 89-665), the Archeological and Historic Preservation Act (P.L. 83-291), and
36 CFR Part 800.

8.05 Clean Water Act of 1972, as amended. The study is in partial compliance.
A Section 404(b) Evaluation has been completed and is presented in Attachment C. Full
compliance will be achieved with issuance of a water quality certificate (WQC) from the
Environmental Quality Board of Puerto Rico. WQC issuance is expected, but
Commonwealth procedures require application to begin after NEFPA coordination is
completed, not before.

8.06 Ciean Air Actof 1972, as amended. No significant emissions as defined in
air quality regulations will be generated on the project, and no air gquality permits will be
required. Full compliance will be achieved with receipt of comments on the EA from the
.S, Environmental Protection Agency.

8.07 Coas' Barriersir - ‘ovement Act of 1990. The coastal berm originally
proposed for tie-in of the Espinar Levee is designated Coastal Barrier {CB) segment PR-
7% The part of the levee that impact a small portion of CB segment PR-75 was originally
considered as essential to the successful attainment of the human protection goals of this
project, at the 100-year flood level. However, the Coastal Barrier Resources Act and the
Coastal Barrier Improvement Act preclude the use of Federal funds to construct any kind of
infrastructure or protection works in a CB area. The intent is to prevent the use of federal
Dollars for activities that may lead to the development of Coastal Barrier Areas (such as
protection from flooding). None of the exceptions contemplated in that act apply to this
work. Therefore, all work within CB segment PR-75 has been deleted from the project.

8.08 Coastal Zone Management Act of 1972, as amended. At this time the
study and recommended plan have been determined to be in compliance with the major
programs and objectives of the Puerto Rico Coastal Management Program. Concurrence

from the Puerto Rico Planning Board (PRPB) will be sought when the public comment
period on this EA has closed.

8.09 Farmland Protection Policy Act of 1981. Coordination with the NRCS was
concluded on January 10, 2000. No further coordination is required.
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8.10 Resc rce Conservation and Recovery Actot . 77 as _nded, =7

Toxic Su.stances Zontrol Act of 1976, as amends Noitemsrz¢ '+ » nc .2
soro el we slated .o e dous, toxic or rartiological waste sur “te ¢ T v “n
lise - N -~ ¢~ ~onsi - edlikely bt ~xist in the study anc ¢ ct. :a

8.11 Executive Order 11920, Protection of Wetlands. This Order requires that
Federal Agencies avoid impacts to wetlands unless there are no practica>  alternatives. It
«Ither requires that Federal Agencies minimize losses tc the beneficialyv 3s of wet' nds
- 4 - =serve and eniance the beneficial values ¢ wetlands. © crecomr .ade ' nisin
com ‘iance with this Executive Order.

8.'" <txecutive Order 11988, Floodplain Managemer! NOWOl T T
compliance with this order. The project is located in a floodplain ¢ eaw eretw e " e
- rently residences and permanently occupied structures. The project will result in
protection of the inhabited areas adjacent to the floodplain area from further flooding.

8.©3 Executive Order 128"  wiraonmental Justice. "his Order prc  hits

disproportionately adverse Federal project effects on mincrity and fow-income popu itions.

The principal beneficiaries of the recommended improvements are the farmere industnal,

commercial agricultural workers, and associated persons who currently occupy the

xodplain area. This is considered to be a low-income demographic group. The injection

¢ ‘4 liondollars in Federal funds and matching sponsor funds into  ~ acal economy wil:
significantly stimulate the local economy.

9.00 COORC  .C .. PUBLICCOMME

Environmental scoping was begun on February 26, 1931, during the
Reconnaissance level studies. Additione scoping with Common i h .4 Federal
agencies took place via letter dated July “4, *195. Responses were ceive from the
Office of the Governor of Puerto Rico, Puerto Rico Department of Agriculture, Puerto Rico
Department of Natural and Environmental Resources, Puertr Pico Land Ac ninistration,
Puerto Rico Planning Board, Administracién De Servicios | “icipales, "inicipio de
Aguadilla, Colegio De Ingenieros y Agrimensores De Puerto Rico, Puerto Rico Ind istrial
Development Company, Oficina Estatal De Preservacion Historice (State | -toric
Preservation Office SHPQ), and U.S. Fish and Wildlife Service. No adverse com nts
were noted in the responses received. After ne regulatio s oursuant nthe Magnt ~
Stevens -isheny lesources ut' 6 and 7, 1999, prompted I =S com 1ents reqardir_ no
effects to E~H.

This Report and EA wiil be coordinated with all major Commonwe Ith agencies anc
to concerned Feceral agencies in Puerto Rico and on the mainland forp it ic .. <wduring
it least a 45-day period, to comply with requirements of the Nation~ or~
Protection Act and the Puerto Rico Coastal Management Program.
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10.0 LIST OF EA PREPARERS

Esteban Jimeénez, Biologist, Barbara B. Cintrén, Biologist, David McCullough,
Archeologist, Jorge M. Tous, Civil Engineer.

11.0 REFERENCES

Cinquino, Michael A., Robert J. Hanley, Michele H. Hayward, Frank J. Schieppati,
Hugh Tosteson. Cultur: " Re '~ » Survey of the Rio Culebrinas Flon " P stectio P Jject.
Municipio of Aquadilla, Puertc Rico. Panamerican Consuttants, Inc., Buffalo Branc  Office,
36 Brunswick Roac, Depew, New York 14043, July 1999,

Section 205, Reconnaissance Report, Rio Culebrinas at Aguadilla, Puerto Rico,
U.S. Army Corps of Engineers, Jacksonville District, March 1992,

EA-20



12.0 . «wECF NG OF NO S!GNIFICAN  "MPACT (FONSI).

.. .vereviewed the Detailed Project Report (DPR) and Environmental Asges nt

(ZA) precared for Rio Culebrinas at Aguadilla and Aguada, Puertc Ricu. ™~

commended pian in the DPR is the proposed action. | conclude that the proposed action

Il have no significantimpact on the guality of the human environment. ™ s conclusion is

ased on information analyzed in the DPR and EA. It also reflects pertinent information

obtained from other agencies and special interest groups having jurisdiction by law g 1 'or

s ~~ial expertise, and on comments and recommendations obtained after coordinatic 1 of
the DPR. Reasons for this conclusion are, in summary,

1. There will be no adverse impacts to endangered species of flora or fauna, wetlands or
significant fish and wildlife populations or habitats. Recommendations of the U3 Fish and
Wildlife Service regarding the Coastal Barrier segment PR-75, have been adopted.

2. Water quality will not be adversely affected. Puerto Rico water quality standards®  be
met and a Water Quality Certificate (WQC) will be obtained from the Puerto Rico
Environmental Quality 3oard.

3. Archeological deposits associated with the Iglesia de Espinar and deposits at PCI Site 1
will be adversely affected. Archeological data recovery will be undertaken to mitigate
adverse effects. The Iglesia de Espinar ruins will be protected by the project from future
flooding. A Phase il archeological assessment wilt be conducted on archeological deposits
at site PCI 2.

¢ The USACE has determined that the project is consistent with the Puerto Rico Coastal
anagement Program. A Determination of Consistency is included in this EA. Puerto Rico

Planning Board concurrence with the determination is expected, because no significant

coastal resources will be affected, and no Puerto Rico or Federal agency has objected.

—. Alevel-1 survey and assessment for the presence of Hazardous, Toxic or Radiological
\ Jaste materials (HTRW), updated in 1998, indicated no known or suspected materials in
the project footprint.

6. Public benefits ‘nclude reduction flooding and damage to buildings and furnishings,
i provement of pubiic health and safety and elimination of otherlosses caused by flooding
"1 this vatershed, up to a returr frequency of 1.". Adverse effects are temporary, will
occur auring constructio™ ana ~clude incidentz noise and vehicular exhaust fumes.
Construction activities will be planned, schedule:. and sequenced to minimize adverse
effects,
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in consideration of the information summarized, | find that the proposed action will
not significantly affect the human environment and do not require an Environmental !mpact
Statement.

Date JAMES G. MAY
Colonel, Corps of Engineers
Commanding
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13.0 FI v RES
Figure EA-1 Location and Coastal Barriers
Figure EA-2 Preliminary Plan 1
Figure EA-3 Preliminary Plan 2
Figure EA-4 Final Alternatives 1 & 2
Figure EA-5 Final Alternative 3
Figure EA-6 Recommended Plan (Modified Preliminary Plan 2)

rigure EA-7 Typical Cross Sections
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T sLIC. Y AGENCY COORDINATION AND COMMENTS
FISH ANC .. _DLIFE COORDINATION ACT REPORT

CLE .. "ER ACT SECTION 404 (b)(1} EVALUATION AND MITIGATION
PLAN

COASTAL ZONE MANAGEME: =~ ACT COORDINATION — Certification of
Compliance with PR Coastal Management Plan and Applicaticn for Concurrence
from PR Planning Board.

SITE VISIT " MEMORANDU AND WRAP SCORE SHEETS

EA-31



A PUBLIC AND AGENCY COORDINATION AND COML. 2.5

Envirnnmental scoping was initial | on February 26, *7 |~ er scopi ¢

nl~~2 via e er dated July 14, 1., ‘cony, of scoping doct n: is encl e
. ._sponses on the stuay were received © om the Office of the Governor of Puerto F ~o,
Puer ~ Rico Department of Agriculture, Puerto Rico Departme... f Natural Resources,

uerto Rico Land Administration, Puerto Rico Planning Board. Ac¢ ainistracian De
Servicios Municipales, Municipio de Aguadilla, Colegio De Ingenieros Y Ac —ensores
Do Puerto Rico, Puerto Rico Industrial Development Compean , Oficina zstatal De
Preservacion Histérica (SHPO), and United States Departme  of Interior Fish and

llife Service. No adverse comments were noted in the responses received.



CESAJ-PD-ES 10 January 2000
MEMORANDUM FOR RECORD

SUBJECT: Rio Culebrinas Flood Control Project, USDA NRCS AD-1006

1. Today at 0915, | teleconferenced with Ms. Carmen Santiago (USDA-NRCS
787-766-5206 x240), regarding the NRCS letter of 1 November 1899, received
today and addressing cur 23 September 1999, Form AD-1006 regarding this
project.

2. Ms. Santiago stated that for scores over 160 (combined sections V and Vi),
at least 2 other alternatives should be rated and scored, unless there were
overriding reasons to have only 1 alternative. In this case, with a borderline
score of 162, she stated that our explanation in the Environmental Assessment
(EA) and *he “Reason for selection” part of Form AD-1006 was suicient.

3. Since she also stated that usually she never received arything back after
returning these forms, ' entered her address in our Federa! officials roster for
Puerto Rico, in order to send her a compieted EA for her record.
Hittn i nothing foliows /T LT HEE LT T

ESTEBAN JIMENEZ
Biologist
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ZEPARTMENT F THE ARMY
JACKSONVILLE DISTRICT CORPS OF ENGINEERS

o
€7

. f,w‘. i P. C. BOX 4870
a . JACKSONYILLE, FLORIDA 32232-0019
L4
REPLY TO iy
ATTENTION OF July 9, 1999

Planning Divisic ~
nvironmental Xesources Branch

TO THE ADDRESSEES ON THE ATTACHED LLIST

The Jacksonville District, U.S. Army Corps of Engineers (USACE), wishes i
re-coordinate for any resources agency issues and concerns in reference to the flood
protectior nlans along the Rio Culebrinas and Cano Madre Vieja, south of Aguaaiila,
Puerto Rico. This work was originally coordinated by ietter dated Aprii 26, 1991. The
USACE continues to gather information to hetp define issues and concerns that were
identified and addressed in the enclosed reconnaissance-tevel report for flood
protection along the Rio Culebrinas and Cafo Madre Vieja, south of Aguadilla,
Puerto Rico. Various preliminary alternative plans to provide protection against
flooding were evaluated.

The study is currently in its feasibility phase. During the reconnaissance study
environmental considerations such as potential presence of historical or
archeological resources, aesthetics, recreation demand, endangered or threatened
species and nearshore marine habitats were addressed. The reconnaissance phase
of the study showed the project to implementable. At this time, the ! " Jicipali - f
Aguadilla has agreed to fund one-half of the study costs. Therefore. the feasibiiity
phase of the study has been undertaken.

We welcome your views, comments and information about resources, study
objectives and important features within the describe study area, as well as any
suggested improvements. Letters of comments or inquiry should be addressed to the
letterhead address to the attention of Planning Division, Environmental Studies
Section and received by this office by July 31, 1999.

Sincerely,

James C. Duck
Chief, Planning Division

Enclosures



AGUA AT AGLY

e ‘0 Ros
_ Ve or of 1 f Rico
Tor' leza
T , PR 0090
woto. . -4 Affairs Coordinator

Hon. Ramdn Calero Bermidez
Me yor, Municipio of
Aguadilla

Box 1008

Agquadilla, PR 00605

Hon. Julio César Roman
Mayor, Municipio of
Aguada

Box 517

Aguada, PR 00602

Mr. Pedro Gelabert

Secretary, Dept of Natural
& Environmental Reesources

Box 5887

Pta de Tierra PR 00906

Ms Lisbeth Hyman,

hcting Asst. Director

iinerals and Water Resources
Administration, DNER

Box 5887 Pta. de Tierra

PR 00906

Lic. Héctor A Russe
President, Puerto Rico
Environmental Quality Board
PO Box 11488

Santurce, PR 00919

Ms. Norma E. Burges
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£ I United States Natural Carihbean - :a
L i

Department of Resources PO Box 36« 368
"ﬁ Agriculture Conservation San Ju: ~ 2R
Service N0936-4868

November 1, 1999

James C. Duck

Chief, Planning Division

Department of the Army

Jacksonville District Corps of Engineers
P.0. Box 4970 |
Jacksonville, Florida 32232-0019

.Dear Mr. Duck:
> Re: Rio Culebrinas flood control project, Aguadilla/Aguada, Prerto Rico.

Based on the location map for the project, the predominant soils are: (Ce) Catafio
sandy clay loam, (Ba) Bajura clay, (Es) Espinal sand, (Cn) Coloso silty clay loam, Zg)
Igualdad clay and (ToA) Toa silty clay loam, 0 to 2 percent slopes.

The map units ToA and Cn are considered prime farmland and prime farmland
where drained, respectively. The maps units Ba and Ig are considered of statew =
importance. Enclosed is the Farmland Conversion Impact Rating submitted by your
office, with Part I, IV and V completed.

Also, map unit Ba is listed as a hydric soil; and map units Ce, Cn and ToA may
contain hydric soil inclusions. On site investigation will be necessary to confirm the

presence of wetlands.

Should you need more information, do not hesitate to contact me at (787) 766-
5206, ext. 240.

Sincerely,

CARMENL. Sa_.. GO
Staff Soi] Scientist

Enclosure

The Natural Resources Conservation Service works hand-in-hand with

the American paople o conserve natural resources on private lands. AN EQUAL OPPORTUNITY EMPLOYER



U.s. Dcpartmen'l of Agﬂcuitun

FARMLA ND CONVERSION IMPACT RAT,

~

a

PART | {To be completed by Federal Agencyl

Oate Of Land Evaluntion Aequest

23SEP194Q%

Nama Of Project

FLOOD CONTROL-RIOQ CULEBRINAY

Fraenai Agancy lnvolwed [°~ ARMY ( AT RNl

Ly

Propoted Land he [, 000 CONTROL LEVEE!

A“T H {To bccom?imdrby,s :

RECADEEER/AGL DA =~ PL. .

i S

: T“ICO

; Amm Fum Sire

Of. Land Evaluation Syritm VA0

PART lu/fT o E'comp!ered by Federal Agency}

Allerr;i-vl Site Hu-ngA

Sne C

A. Total Acres To Be Converted Directly

Site O .

B. Tota! Acres To Be Converted Indirectly

C Toul Acres In Site

PART Vi !T ] be completed by Federal Agency)

1 Maximum
“Site Assessment Triteris [These criteria ars explained in 7 CF R 558 .505) Pointa
1. AseéasfmNonurban Use 14 7
2. Perimeter in Nonurban Use N . 4
3. Percent Of Site Being Farmed 19 13 —
4. Protection Provided By State And Loaal Gmmment 0 R .
&. Distance From Urban Builtup Area £ 0 -
6. Distance To Urban Suppor Services © - -~~~ "~ A
7. Size Of Present Farm Unit Compared To Avenge B IRE SIS _
8. Creation Of Nonfarmable Farmiand ] 257 - 10
8. Awvailability Of Farm Support Services : U 0 At
10. On-Farm lnvestrnents . 0 -0 :
11. Effects Of Conversion On Farm Support Services 25 -1 21
12. Compatibility With Existing Agricuttufal Use 4 1S
TOTAL SITE ASSESSMENT POINTS 160 72 .
PART VIl (Ta be completed by Federal Agency)- R -
Relative Value Of farmland (From Part V) 100
I?elfnl ”Sne I:ssefxmtm {From Fart \(I above or a focel 160
TOTAL POINTS (Total of above 2 lines} 260

L= . - !

Site Sefected: ! Date of Selecuon

quLouISrumumUud? -

No M1

Reagon For Selection:

THE WORK WIT_.L ONLY IMPACT THE FOOTPRINTS OE‘ THE
THERE IS NO ALTERNATIVE“TC -
i GARER T o
" ORER W
_ NOT 3E 1R 1

PROPOSED LEVEES,

~CONSTRUCTING THE.LEVEES
CONTROLLED. ANY EXISFTI
IN THE. ADJACENT ARE: '

iy
Sy

R o e

“fSee Instrictions on reverse side) | -

P

_dR WL BE

O BE

R0 Saites



STEPS' ™Hc i OCESSING THL L'RHLAND' w ~CO..VERSII. . 4T F I I

Step — Fetreral agencies involved in praposed projects that may convert farmland, as defins¢ in the Farmiand Protcction
Dali, vct (FPPA) to nonagricultural uses, will initially compiete Parts I of the form .

Yo C iginator will send ¢..ies A, B and C, together with maps indicating locations « [ site(s), to the Soil C~ - ition
Servic. .2, local field office and 1ctain copy D fer their files. {Nots: 575 has o fickd - »inmost cour je<in e ... .
fiele ce ; usually located in the county sea* = ist of field-office locations are availab .. om the-5CS Stat_ ._n st
ine, 1sta

v 3 .- SCS will, within 45 calendar days after receipt of form, make 2 determination as to whether 'lhe su:{s th o

posed project contains prime, unique, statewide or local important fa.rmland

Step 4 — ~ases where farmnland covered by the FPPA will be converted by the proposed project, SCS feld offices will com-
plete Parts IV and V of t.hc form

Ster 5 — SCS will rttum copy & &nd B of the form to the rFederal agency involved in the project. (Copy C will be retained for
< records).

56 — The Federal agency involved in the proposed project will cemplets Parts V1 and VIl of the form. . ..

Step  The Federz) agency involved in the proposed project will make a determination as to whether the proposed conver-
sion " tent with the FPPA and the agency’s internal polices. :

INSTRUCTIONS FOR COMPLETING THE FARMLAND CONVERSION IMPACT RATING . JRM

Part I: In completing the “County And State” guestions list all the local goveraments that are r:spons:ble
f  ~ 3} :and use controls where s:tc(s) are to bc evaluatcd :

Bag | . completing item B (Total Acres To Bc Convcn-d Indirectly), inch:de the following:

Acres not veing directly : onverted bu; that would no longcr be capablc of bcmg farmcd T onver-
s n, bccausc the conversion would restrict access to them. - ' '

L1

2. Acres planned to receive services from an infrastructure project as indicated in the pro;cct 3usnﬁc=" '
(e  highways, utilities) that will cause a du-cct conversion. . . - :

Part V7. Do not complete Part V7 if a local site assessment is used.

Assign the maxli i1um poirts for cach § ¢ essment criterion as show - §638.5(t° CFR. ‘n cases o
cormidor- e 1 Jjects'such as trz.  or , power ' and flood controi ¢riteria 5 -and #6 will not app. -

anc  © _e .ighted zero, howeve critetion 78 '+ be weighted a maximum of 25 points, and criter.

7  amaximum of 25 points. - N - o . :

ln'divfdw ["Federal agencies at the national level, may assign relative weights among the 13 site :  mment
crites ther than those shown in the FPPA rule. In all cases where other welghts are amgn‘c I M AR &
ments must be made 10 mamlam the maxxmum to;al weight points at 160. : : :

._n rating temative s:tcs, cheral agcnc:cs shall. cons:de: each of thc criteria and assign points ~  n the
dmits estai shed :in the ' PPA rule.-Sites-most suitable for protcctxon under .these criteria w |] r = r¢ the
hxghcst tota! scores, ! tcs least smLabIc the lowest scores.

Pan V]If In computmg U . Toia Sles s ntPe st ow s a Sta° or loc: . ! te aseessmer . is used

& “Ne total maxin 1m.num Jcrofpomts 1snther * 1606;agjustt’ ez ssmentitomnts »abas- )f 60

1 _ 1) Tif theSire ﬂ.sscssmcnt maximum 200 ‘points] Znd alternative Site ' \"israi:a.” Tp 1 :
‘taf po.. ts assigned Site'A & 180 % 16" = . pomts for S:te e \ R - '

KL 4 " points passible. ‘,'200 E



F ' . UNITED STATES DEPARTIMIENY OF COMMERCE
’ Jationa! Ocea ir ‘nd Atmospheric Administration
: Y F N A

Soutl zast Rey ione  “ffice
9721 I xecutr. o Ceater Drive North

falal N

St. Petersburg, wrida |

August 4 -9

Colo.  Joe R i, District Engineer
Jacksonville District Corps of Engineers
P innin Owision, Environmental Branch
1.0 Box 4970

Jacksonville, Flonida 32232-0019

Dear Colonel Miller:

The Natio al Manpe Fisheries Service (NMFS) has reviewed your staff's letter, datec july 7, 1999,
re arding u e flood protection plans being developed for a coastal segment ¢ Cano Madre Vieja, a
t _utary of the Rio Culebrinas in 1e Municipality of Aguadilla, Puerto Rico and the positic® at
tie project will have no effect ¢ 1 existing Essential Fish Habitat (EFH? Accordi > . o ourrent
plans, the proposed action consist of levee protection, upstream of the tnbutary mouth, tha* =~ ~'l not
impact significant wetlands or involve major chanpel alterations of the stream. A culvert | be
built * - mamntain a connection to an existing mangrove area and no barrters to fish migration t

itructed. No specific details are provided. .
Based on our review of the general information provided, we have no comments or recommendation
to offer at thus time. Chould there be subsequent changes in plans or addition @~ om 1~
indicate that there may be effects to EFH, please notify us so that we may reconsider uur [~ sition
on this matter. If you have any questions concerning these comments, please cc t hfark

1ompson of ocur Panama City office at 850/234-5061.

Sincerely,

LR

Andrea Mager, Jr
Assistant Regional Ad- irustrator
Habitat Conservation Division

cc:
F/SER4 ' .



FICE OF if1 ¢GOVi . . o
[4 0 ALEZA

Confrol 89-2853
6 July 1G99

2. James C. Duck

Chief, Planning Division

U.S. Amy Corps of Engineers
P.0. Box 4970

Jacksonville, FL 32232

SHPO #05-24-91-01 RIO CULEBRINAS FLLOOD PROTECTION PRO.IECT, AGUADILLA, PUERTO RICO
Dear mister Duck:

Our Office has received and reviewed the draft report fitled Cultural Resource Survey of the Rio Culebrinas Flood
Protection Project, Municipio of Aguadilla, Puerfc Rice, prepared by Michael A. Cinquino, ef.al. of Panamerican
Consultants, inc.

We concur with the consuliants' recommendations for FCUCulebrinas Site 3, Iglesia de Espinar site and PCHCulebrinas
E 1. We also concur with your determination of no adverse effect on the Malino de_ta Hacienda Concepcidn and the Puente
del Rio Culebrinas historic structures.

Further justification is necessary, however, for the determination of non-eligibility regarding PCl/Culebrinas Site 2.
Hence, a research design and work plan for a Stage Il Cuftural Resources Assessment of the site is hereby requested
for our review and concurrence prior to its implementation.

A data recovery research design and work plan is to be prepared for all eligible sites. lts implementation, after aur review
and concutrence, will serve as an appropriate treatment.

ras mten

Once we have concurred on the determination of eligibility for. PCHCulebrinas Site 2, and in accordance with 36 CFR
800.6, a Memorandum of Agreement is fo be drafted and executed as a means to resolve the otherwise adverse effect
of the undertaking on identified historic property.

Should you have any questions regarding our comments, please do not hesitate to contact our Office.
Sincerely,
Liliane D. Lopez, Aﬂr:flf)

State Historic Preservation Officer ' .

LD/ MB! ABR

STATE HISTORIC PRES RVATION OFFICE
CUARTEL BALLAJA OFFICE 336a / BOX 82 / OLD SAN JUAN, PUERTO RICO 0091 / TELEPHONE 72t-3737 ¢ 7230957



DEPARTMENT OF THE ARMY
JACKSONVILLE DISTRICT CORPS OF ENGINEERS
P. 0. BOX 4570
JACKSONVILLE, FLORIDA 32232-0019

AEPLY TQ

ATTENTION OF JUly 14 ,r 1995

Planning Division
Environmental Branch

TC ADDRESSEES ON THE ENCLOSED LIST:

The Jacksonville District, U.S. Army Corps of Engineers, is
beginning to gather information to help define issues and
concerns that will be addressed relative to a flood damage
reduction study along the Rio Culebrinas at Aguada and Aguadilla,
Puertoc Rico. The study area is described in the enclosure to
this letter and shown on the enclosed map. We welcome your
views, comments and information about natural and cultural
resources, study objectives and important environmental features
within the described study area, as well as any suggested
“improvements.

Letters of comments or inquiry should be directed to the
letterhead address to the attention of Planning Division,
Environmental Studies Sectien, within 30 days of the date of this
letter. If you are aware of any other person, organization or
agency that may have an interest or comments regarding this
study, please inform us or notify them so they may have an
opportunity to comment.

Sincerely,

.. QL

A. J. Salenm
Chief, Planning Division

Enclosures
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Hon., Ramdén Calero Bermi:dez
Mayor, Municipio of
Aguadilla

Box 1008

RAguadilla, PR 00605

Hon. Julio César Roman
Mayor, Municipio of
Aguada

Box 517

Aguada, PR 00602

Mr. Pedro Gelabert

Secretary, Dept of Natural
& Environmental Resources

Box 5887

Pta de Tierra PR Q0906

Ms Lisbeth Hyman,

Acting Asst. Director

Minerals and Water Resources
Administration, DNER

Box 5887 Pta. de Tierra

PR 00906

Lic. Héctor A Russe
Preasident, Puerto Rico
Environmental Quality Board
PO Box 11488

Santurce, PR 00919

Ms. Norma E. Burgos

Chair, P.R. Planning Board
PG Box 41119 HMinillas Sta
San Juan PR 00940-9985

Dr. Emilio M. Coldn
Executive Director, PR
Aqueduct & Sewer Auth.
PO Box 7066 Bo Obrero Sta
Santurce PR 00916

Secretary of Agriculture
PO Box 10163
Santurce PR 00908

President,

Senado de Puerto Rico
Box 3431

San Juan PR 00504

- 10N 205 125
o
iz2 7, 3. en -
af uer e
Box 27 7

San Jue : PR 00901

Exec Director,

PR Lands AdmlnlstratLon
GPO Box 36-3767

San Juan PR 00936

Dr. Sergio L. Gonzalez Quevedo
Exec Dir PR Highways Auth

GPO Box 42007

San Juan PR 00936

Director,

PR Qffice of Budget and
Management

Box 3228

San Juan PR 00902

Director, Civil Defense
Box 5127
Puerta de Tierra PR 00906

Mr. Pedro Toledo Davila
Superintendant, PR Police
GPC Box 70166

San Juan PR 00936

Mr. Agustin Garcia Acevedo
Pres, PR Telephone Co.

GPO Box 998

San Juan PR 00936

President,

PR Industrial Development Co.
GPO Box 2350

San Juan PR 00936

Secretary, Dept of Transportation
and Public Works

PO Box 41269 Minillas Sta

Santurce, PR 00940

Secretary, Dept of Recreation
and Sports

Box 3207

San Juan PR 00902

Exec. Director,
PR Land Authority
PO Box 9745
Santurce PR 00908



Administrator

Puerto Rico Economic Development
Administration

PO Hox 36—-2350

San Juan PR 003936

Secretary,

Puerto Rico Dept of Housing
PO Box W

Ric Piedras PR 009528

Exec Director, Public Bldgs
Aauthority

Box 41029

Santurce PR 00940

Dr. Arleen Pabdn de Rocafort

State Historic Pregervation
officer

Office of the Governor

La Fortaleza Box 82

San Juan PR 00901

Director,

Center for Investigations

Institute of Puerto Rico
-Culture

Box 4184

San Juan, PR 00905

Executive Director,

Rural Housing Administration
Po Box 21365

Rio Piedras PR 00928

Exec Director

PR Electric Power Authority
GPO Box 4267

San Juan PR 00936-4267

Mr. Juan Martinez

Director Soil Conservation
Service, San Juan Office

GPO Box 4868

San Juan PR 00936

Mr. James P. Oland
Field Supervisor, FWS
Caribbean Field Office
PO Box 491

Boguerdn PR 00622

Eng. Carl~Axel P Soderberg
Director, Carib Field Office
¥.5. EPA

Europa Bldg Suite 417

1492 P de Leon Stop 22
Santurce PR 00909

Director,

Dept of Housing and Urban Dev.
159 Ave Chardédn

New San Juan Bldg

Hato Rey, PR 00918-1804

District Chief,

Caribbean Diat., USGS WRD
GSA Center 65> Fed . Dr-
Suite 400-15

Guaynabo PR 00%55

Natl Marine Fisheries & s
Babitat Conservation Di . F-SERI
9721 Executive Center Drive

St. Petersburg, FL 33702

National Marine Fisheries Serv
3500 Delwood Beach Rd
Panama City FL 32407-7499

Natl Marine Fisgherieg Service
Miami Field Office

11420 N. Kendall Dr Ste 103
Miami Fl1 33176

Regional Director, SE Region
U.S. Fish and Wildiife Service
1875 Century Blvd., Suite 200
Atlanta Ga 30345~3301

Environmental Impacts Branch
US EPA Region IT

290 Broadway, 28th Floor

New York, NY 10007-1866

Executive Director
Advisory Council on
Historic Preservation
0ld Post Office Bldg 8Q9
1100 Pennsylvania Ave NwW
Washington DC 20004-25%30

office of the Director

Ctr for Environmental Health
and Digease Control/F29

Center Clifton R4

At:lanta GA 30333

Puerto Rico Conservation Trust
PO Box 4747
San Juan PR 00918

Puerto Rico Cons. Foundation
O’'Neill #11 Altos
Hato Rey PR 00918

President, PR

Engineers & Surveyors’ Assn
GPO Box 3845

San Juan PR 00936

PR Environmental Coalition
Cond Altos de Torrimar

90 Caribe Apt 146

Bayamon PR 00959

Dx. Gregory Morris & Assoc.
PO Box 5635
San Juan PR 00902-5635S
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RIC CU BRINAS 2T AGUAD LLA AND AGUADA, PUERTO RICO
FLOCD DHMAGE REDUCTION STUDY

Proiect. The U.S. Army Corps of Engineers, Jac . ¢ .v'.lle
VDistrict, has begun a feasibility phase study to deve .« a

Detailed Project Report (DPR) for flood damage reduct.on measures .

in the Rio Culebrinas in aguadilla and Aguada, Puerto Rico.

2.0 Authorization and Prior Studies. Study authority is Sec*:
: 5 of the 1948 Flood Contreol Act, as amended. Any alternat vz -
5. an recommended at the completion of this study wou™< be cos-
shared by a local sponsor. (The project would be jo nt r funcad
b the Municipios of Aguada and Aguadilla.) A Reconnal ;ance-
‘el study conducted during 1991 led to a report dated March
992 which discussed an implementable plan. (See enclosed
figure.)

%.0. Location and Project Features. The enclosed map shows the
geographic location of the project and the considered
alternative. Fiood protection measures under study include
construction of earthen levees to protect the south wards of
Aguadilla (especially Victoria ward) and Espinar ward of
Aguadilla, as shown. The study will consider alternative
locations for these features and varying levels of fiocod
protection.

< Environmental Documentation. Feasibility phase

i, restigations are planning studies undertaken after »j>reliminarwy
st .dies have indicated a probable Federal interest in "~ reloping
flood reduction measures for a geographic area. The jurpose of
the study is to ide t°fy ¢ e or more econocmically and
environmentally feas .b. - »lans, to prepare complete documentz ic
of the economic and environmental effects of these plans, anc °
recommend a plan for authorization. Environmental compliance of
the alternatives will be assessed under the Na .. onal
Environmental Policy Act (NEPA). The appropr.ate NEPA document
wi'l be circulated when the present study phase is completed and
one or more alternatives have been selected. <irculation of this
project description and regquest for comments marks the beginning
of the public involvement process under NEPA. Your information
and views will assist our staff to evaluate the project arr
identify significant natural and cultural resources and oil’' -
pertinent new issues, opportunities or concerns, and address
these issues. For additional information on ..ae R! o €. .ebrinas
flood mitigation project, please contact Barbara C: tre . (Tel.
S04-232-1692) at the letterhead address.

Enclosure
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Offire of the
December .3, 1995
Mr. A.. Salem
Z . “lanning JDivision
_ " orsrental Swdies Section

:partment of the Army
>, w.sonville District
Cc s of Engineers
™ 3ox 4970
Ja~ -onviile, Fiorida 32232-0019
Dear My, Salem:

:  Case No. 95-26(01)115-Army : \

* Ra Culebrinas at Aguada and Aguadilla

~ Case No. 95-01-i16-Army

Rio Ojo de Agua at Aguadilla .

Lo

- response to y. - request for our views and ccmments regarding the proje-
" lood control along Rio C _ebrinas at Aguada and A—ndilla, and Riv Tjo de Agw .
- Aguadilla, the Department of Agriculture proceeded t¢ .saluate - : ffected area. "~ _e
area is high!" susceptibic  flooding, and every year during the rainy season residential
areas as v ell as agricult ral land are subjected to flood damage.

"“he proposed projects will have a very pos ve impact on the cor nw = "and* .
~0 favored the agricu .ral activities in the area. ~ ost of the agricaitura iand alon;
:brinas River is dedicated to su” -can¢ oroduction. Although, sugarcane is a bi shly
tolerant crv  to adverse conditions, .;avy r. nfall and flooding = ing harvesting . uce
sig ‘ficantly sugar content. Tonsequently, the establishment of . ©¥ 0 ~contro -~ >m
w. contribu e *7 increase sugarcane yields  the nearby farms.

_ 1 erel
Presudf 0 }"“:6

Miguel A. Muiioz
Undersecretary of Agriculture

e Joe et prids”

te .



PUERY0 RICO ELECTRIC POWER AUTHORITY

San Juan, Puerto Rico

PO Box. '
T LT San Ju

September 2, 19¢°

Department of the Army
Jacksonville District

Corps of Engineers

DO Box 4970

Jacksonville, Florida 32232-0019

ATT: Planning Division, Environmental
Studies Section

Gentlemen:

As of the moment, our Agency does not have amn

" gcommeT TS ..
in rmation regarding outstanding environmental feat.

TS, ot 31
and cultural resources or study objectives relative '» the i Hod
. r@age reduction. study along the Rio Culebrinas at Aguada -~ -~
Ay adilla. Nevertheless, during the final design stages of t -
nroject, we should be consulted in relation o pos Lo

incerferences with our electrical system infrastructure.

For future Iinquiries please contact Eng. Rafael Melé dez,
Interim Electrical Distribution Superlntendent at (8n02) 289-5052
or (809%9) 289-3034 at your earliest convenilence.

Cordially,

Qoo L (oot

Adngel L. Rivera S. tana
Director, Planning and
Environmental Protection

o093



COMMONWEALTH OF PUERTO RI ™
DEPARTMENT OF ~0USINC

e VIVIENL.

CAT Se o

C e " Planning Dir-
(ko ville Distiic orps © ¢ pneers
2.1 “ 70 )
Jacksom©  Flonda 732 Ol
LT Mrs. Barbara Cintron
Pianning Diviston

Environmenta! Branch

Dear Mr. Salem:

In reference to your request [or comments we are submitting information of surrounding communities
relative to a flood damage reduction study along the Rio Culebrinzs in Aguadilla and Aguada, Puerto

Rice.
T me of Community: Comunidad Espinar
TSN re Road’ " 72, 'Um 0.5, Aguadilla, Puerto Rico
"_tablished June 24, 197
Number of Famihes: 27

Name of Community: Comunidad Tablonal =
cation.  State Road 900, Km. 0.3, Aguada, Puerto Rico
tablishe © April 19,1980 )
Number ¢ T Families: 242
Name of Community: Cormumdad Las Corozas
" ocation: State Road 417, Km. 1, Aguada, Puerto Rico
_biished: June 11, 194<
imber of Famulies: 187
We enclosed a U S.G.S. Quadrangle of Aguadilla pointin: the developed communities in the munic’  ._s

Aguadilla and Aguada

The Department of Housing endorse the flood protection measures 1

ol Aguadilia.
re s
Luz [ Est :tla Juarbe ‘

Ssistam,  ecretary
Planning and Technic:! Services

H ! ire
i RR [. Mar

protect the south w:

606 BARBOSA AVENUE - . ... BOX 21365 - RIO PIEDRAS, PUERTO i .CO 00928



- PuertolRico
Telephane
Lompany

ELEFORICAE= -

PUEETC RICO

August 29.1995

A. J. Salem
t" el, Planning Di~’ on
T partment of the Armyv
L.J. Box <970 Jiwhksonville.
. owvida 32232-0019

Dear Mr. Salem:

i

We hezs ~vise the map ' nclosed in vour leti. : r=1:¢ 1 +~ -~
gsi:udies te * Lhe 5. A~ corps cf Englncers s v .
“rood damz ze —e -ic ion & -~ Rio fui=~brinas and . o . jo . : T >

mad a -~  Agr da rewxion.

The referenc~ area was examinated cons. ¢ < our outsi
plant,. and we did . found anv 1 " :phone faci ¢ & T *axd v

vour uroject.

If vour agency understand that the final studyv and m- Lo
be verify by our Company before the implementation of t

not hesitate to « ’ 't us.

truly ve r .,

-
Ingﬁ;ﬂ' ~ r

Dxri ct-
Ioannit g I SRR T
R Cant

P.C 3ox 80 98 San Juan, Puerto Rico 009360998



~ “antro Gubernan ntal Minillzs, Ediflelo Nert:

ADO LIBRE ASOGIADO [ JE
* ZICINA DEL GOBERNADOR Ave. De Diego, Pa:
JUNTA DE PLANIFICACION P.O. Box 41119, Al AN f. "RTORICO 00940-1119
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c | [ vone

- r r fimy -
. 5 € 1+ o e -
Tolous o0l g - e o~
do L 13
i CRSHIRY) ; Floridas 322, 0019
=ffrean: ion “lan o Divie o
Env. rcamental B, anch
Dear Hr. Salem:
Thixz in ref-rence "o VOUT  rec € for ~ mments - rhe
- s’ 11livy hase stwudv for oche i stiagatic~ f £ =~ cam: 1
reduct S on o me Tures o nrotect C e ‘crtaria e nspt e re-
cf muplcipsiicvy of  Aauan lika and Adgu” 3 fom T
Coisnrinas coads
1 irnod ni n measure i Ludes Tl
o oo of ot tevees voorateot the wova oot

T ; Accordir g » FEMA' s 12 number 720000-04 ).
sec ors vere 2ifect . by the 1t . vear flond and wvere laoc Te "
LoLLn e dec D o7 Ca2d tlooadwav sf 0 R Culebri. ... S
scE o0y, nof he lewv . mav have Emﬁacf ir. the [oodwiv jim TS
S e b o L Toa 2le Lious. Lo d imnacht  cou.d he
< - SO T I detarled p.c. =20t r re. '

In "¢ = Lo osoin - WAt purh 1o hearsim ~ nd ~t. a
tac cranninag Bra, g 1€ th.e. 3 agiw al plan, . mvada o~ Ci is
Q. @<zed 1 eresht an the profe fLion of the Feninar me reoJe
And <h= " ymice Espinar”. He wis0 recommend =vagl] *~ 2 the
m L AT L v ar flood oo Ri 2k as L& L=
Mi r~ “-“a f'ood 1 veis. up: *re. and dc nanstr ar  of "N

~*dagr o H:g vay P -2. Tl - prc. sed altar & o S te
Toa rocvec: on does not affect the Land llse “ans ror  both

munirTipalities

e roa Buramns andniar
Ch.. rv man
ve i d Ml M0



OFFICE OF THE GOVERNOR
LA FORTALEZA

Control 95-2616

August 18, 1995

Mr. A J. Salem

Chiei, tianning Division
Environmental Resources Branch
Jacksonville District Corps of Engineers
P. O. Bax 4870

Jacksonville, FL 32232-0019

SHPO 06-17-94-29 CHANNALIZATION STUDIES CULEBRINAS 3 /ER, AGUADILLA,
PUERTO RICO

Dear Mr. Salem:

In response to your July 14, 1995 nofice, we have reviewed our files concerning the above referer ed
project. Qur racords do not locate any known historic property along the project area, although . is
believed that a sixteenth century Spanish hermitage may have been locate *heparea of the present day
Espinar community. It.is our recommendation that a cultural resources assessment of the area of potenti.
effacts be undertaken to establish the presence or absence of cultural resources.

if you have any guestions or comments, please do not hasitate to contact our State Archaeologist Migue!|
Bonini in our Office. Your interest and cooperation in helping to protect Puerto Rico's archaeological and
historical resaurces are appreciated.

Cordialty,

Alble W) o4
Lilliane D. Lépez, Arch.
State Historic Preservation Officer

LDLMB/

STATE HISTORI( PRESERVATION Ow.'77.]
SAN JOsS¥ ST. # 3/ 30X 82/ OLD SAN JU PUERTO RICO 00901 . TELEPHONT 1« 37/ 7 72:
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Thank you for the opportunity to coemment.
Juestions c icerning this let*~r, pl! se contan. ..

)

apani-Rosen.aal of my staff (2

S -2 7 .yY YO IS,
. o
o 7
T L

I.aura J. Livingston, Assistant Chief
Znvironmental Impacts Branch
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National Oceanin a d . :mosfg 1 “ic Administration

RN = Poa .

Southeast Reg® na'l . 1 .2
9721 © wcut v Te - 1=
St. Petersburg, @ lorid Sl

August 8, 192z
904 /234-5061

Colonel Terry Rice

" ietrict Engineer, Jacksonville District
~~partment of the Army, Corps of Engineers
1 C. Box 4970

“acksonville, Florida 32232-0019

Dear Colonel Rice:

The Naticonal Marine Fisheries Service (NMFS) has reviewed the
notice dated July 14, 1995 with a due date of August 13, 1995,
regarding the flood reduction study along the Rio Culebrina at
Aguada and Aguadilla, Puerto Ricoe. The project features include
caonstruction of an earthen levee to protect the south wards of
Aguadilla, (i.e., Victoria and Espinar).

Based on the information contained in the notice, we anticipate
that a1 v adverse effect that might occur on marine and anadromous
fisher: . :sources would be minimal. The pro-ect would impact areas
that ar. predominantly agricultural and of little hgbitat value.
We therefore have no additional comments to provide on this
project. '

Sincerely,

EMW%

é; Andreas Mager,
Assistant Reglonal Director
Habitat Conservation Division

cc:
Mr. A. J. Salem

Chief, Planning Division

Environmental Branch

Department of the Army, Corps of Engineers
P.0O. Box 4970

Jacksonville, Florida 32232-0019

F/SEO2
F/SEO23-MIAMI




DEPARTAMENTO DE RECURSGS NATURALES

Jetober 9, 1991
A. S lem
1 neict 7 T he Army
deganv’ T e vistrict of
lineers
Tx 4970
Jacksonville, FiL 32232-0019
- mister Salem:
e Department of Natur . Resource ., DNR carried out an an-'--is of
L Recoconnaissance Studies of the C » de Agua River, "lebr: as s .var
a Madre Vieja Creek in Aguadiila ‘1 which the follo ing comments aze

submitted.

We understand that it is necessary to take protectivd measured foct

urban Tentzvw and ithern area of aguadilla. In add” "¢ ,
c sideratioen should be “ven to the feasib’™ "y of constructin s
r the evention of ion (censervation of soils due to runo i
phe Jaicoa hi®' T,
“he area flooded by 0jo de Agua River in the v 1 co. 1 of
« uadil 1+ is affected by the ovsrilow of the water ch ne. .na ro.;
.- m eAsSI Lo WesL. Beca .e of _h= :1tens - r I prec niiac: ou nd '
1. -E hydra .ic capac. « « ¢ anne. is iaadequat d to ‘ar -
fleod flows thr ugh the central azrea of Aguadilla.
The urban area proposed for channeiing does not p - »s¢-t ’
+ mita~i 18; however, coriideration must be =ziven to “tr e -t tu :
C e ~~mmunities wi 1 the river (part cularly £ n shrimp a |
me us
CULEBRINAS RIVER ARD MADEE VIEJA CREEK
Most of : area i1c.u ed in the drain. rasin is .- sr
: - ith i L . ext nsive ro wet .. areas, <c ¢ ui
LTS .
‘s rrconme 7 that e ~L ¢-o- 1o Ltentf oottt -
nrote - e we:-l. nds- rea's, -7~ - . i it is no 1 e o -l
'obltat, it d Le impertant in “ ood waters | both toadies

I water.

e MUfGcI Slvers, i 7 e de Tiecr,



Tincollv, e e o “omn - 30 i b7
‘ I S op e "~ "~ 5 wn Lo to) Dua @D Mo
iE b1 e i rea th -~~iecr- sy
"5 the stuty, ' -e o not hr-f S B

Rohena Betancourt
Secretary



CoeT T United States Department of the ™ terior
‘,—EE' L FISH AND WILDLIFE SERVICE
A CARIB™ F.D QFFICE
P. .1 (491
SURALLEON, RTO R 22

July 5, 1991

Mr. A. J. Salem

Chief, Planning Division

.8. Army Corps of Engineers

' O. Box 49790

sacksonville, Florida 32232

Re: Flood Contral Protection

Rio Culebrinas, C >
Madre Vieja, Aguad lla,

Dear Mr. Salem:

This is in reply to your regquest for comments on the above
referenced “Flood Control project. The Rio Culebrinas in’
:guadilla is well known for ite population of native iver sh mp
( "icrobrachium carcinus). This shrimp is caught loce ly ar

so Lo A small estuarine wetland. is located at the mouth of e
Cu.eb.inas. The Culebriras is also hydrologically connected to
the nearby Cayures Swamp (see map). This freshwater wetland
provides important habitat to the rare masked duck Oxyura

dominica. Any channel improvements or structural improvements

t: at might affect stream habitat for the shrimp and water flow
L. to the estuary or swamp, will have to be carefully considered.
If you have any questions please contact Felix Lopez of my staff.

Sincerely,

Y A

Tey”

. ‘James P. Oland
Field Supervisor
2wl (1)
fhl
co:

COE, San Juan
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ESTADO LIBRE ASOCIADO DE PUERTO RICO

ADMINISTRACION DE SERVICIOS MUNICIPALES
EDIF. PLAZA BARBOSA - AVE. BARBOSA 306
HATO REY. PUERTO RICQ 00817
GPO BDX 70167. SAN JUAN. P.R. 00936
TEL.: 754.1600

June 20, 1991

Mr. A. J. Salem )

Chief, Planning Division

Department of =The Army

Tacksonville District Corps cf Engineers
0. Box 48970

Jacksonville, Florida 3232-0019

Dear Mr. Salem:

Reference 1is made to your letter dated April 26, regarding
flood protection along the Rio Culebrinas and- Cano Madre Vieja,
south of Ag%?dilla.

i

As determined by our Engineering Bu eau, both “-ivers r.nning

a western direction, creoss Stat. Road PR-413 and r . ‘icus
o -2, affecting a large community on normal fucodin This
includes residential users, agricultural, a radio : ‘ation control
and antenna, plus a U. S5. Reservation on the southwes? bank

of Rio Culebrinas.

A more detailed recommaissance of the area demonstrated that
the agricultural land flooded by Ric Culebrinas is a »ich one
used for cattle raising and includes several structures that

possibly will interfere with any canalization voroject. Al
the same time Cafic Madre Vieja is affected by a iong =xtension
cZ "mangle® which is under control by the Department 4 atural

Resources.

A detailed study of land located East of <tate Roads —418
and present PR-2, demonstrates that Cano Madre Vieja rec ives
waters from Rio Culebrinas which can be controled by a fiiiing
or leveling project, leaving its channel for local run-off
or storm sewers 1in the area. This will reduce flood danger
to a minimum, and will permit the Municipaiity to developr the
area for recreational purposes.



Mr A. J. Salem
Jane 20, 391
Pioce 2

'mnod control of Rio Culebrinas from State Road #R-418 %*o the

act , crossing former State Road PR-2, can be i1mproved by
s+ -alghtening some sections or loops and building an earthen
. eve:s! within the channel and area to be protected.
Cordia "y,
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COLEGIO DE INGENIEROS Y AGRIMENSQORES
DE PUERTO RICO

June 20, 1991

Mr. A. J. Salem

Chief Planning Division
Environmental Resources Branch

P O Box 4970

Jacksonville, Florida 32232-0019

Dear Mr. Salem:

Your request for comments and information
was referred to this office after the Mav 26,
1991 deadline.

Please be advised that Eng. Samuel Rosario-
passed awav on May 10, 1990 ar+ at present -
President 1is Miguel A. Roa Vargas. -Our n v
address -is as follows: '

‘Colegio de Ingenieroé y Agrimenso-- - de
P O Box 363845
San Juan, P.R. 00936-3845

We will be eager in future issues to offer
our comments or inquiries to vour office.

Sincerely,

Juan | igue~~a Laugie
Execv: ve Di ector

JRFL/1d

XC: Migir 1 A. R a Vargas, P E.
José .. ) s, P.E.
1 > Ch. :er President

e L. AL e Tal ToL N T PR B
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Jocksonwri e ' r! . Office
>, 0. Box 97
facksonville, FL 32232-0019
Dear Mr. Salem:
This s in response to a letter of Ma'r .5, 1991 received

o1 ..Ce on May 20, 189! requesting a
=I angered species that may be present 1in the study area
*.o0d protection project along Rio Culebrinas, Aguac la.

After reviewing our files we found that no threatened or
endangered species occur near the proposed study area.
we consider that the Espinar wetland,; northwe
site, may bg affected by the proposed Piversion Channel.
channel may eventually drain the Cahio Madre Vieja which
connects with the coastal wetland.
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~+1 ect tetlands, therefore, we suggest that the pos:
ol the Dive - ion Island on the Espinar wetland be ev. luut

NS

1 you have any questions, please contact Jorge E. Sa

om our office at 851-7297.
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.2ting J'ield Supervisor
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DNR, Natural Heritage Program
EPA, San Juan
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FE COMMONWEALTH OF PUERTQ RICO Minlllss Governmantasl Centar, North Bidg
r OFI E OF THE GOVERNOR De Dlego Ave, Stop 22
PUF' TO RICO PLANNING BOARD P. 0. Box 41119, San Juan, P. A. 00940 - 1119
June 4, 1991

A, J. Salem, Chief

Planning Division

Department of the Army
Jacksonville District

Corps of Engineers

P.O. Box 4970

Jacksonvli. <, Florida - 32232-0019

Att: Environmental Studies Section
Dear Mr. Salem:

I vrite in reference Lo your reguest -for_co?ments on the
reconnalssance-level report for the Rio Culebrinas and Cafio
Madre *ieja flood - protection. project, -aputh of - the -
Muricipaiit  of Aguadilla. Historical records shov that the
area wvest of Highvay PR-2 has been affected by floods of both
Rio Culebrinas and the Cafio. A

According to FEMA's panel number 720000-0009B and our Flood

Zones Map number 1D, Urb. Garcla, Urb. VYictoria and the
Public Housing Project José Aponte were affected by the 100
year-flood, and were classiflied within the floodwvay. Urban

development vas restricted because of the floods, as shown 1n
dotted 1i: es, 1in our Land Use Plan for Aguadilla,
{corresponc 1g parts included). The Plan also proposes that
the lands located northeast and adjacent to the mouth of Cafio
Madre Viela be used for recreational uses.

Any addit onal information that you may need will be
furnished on request.

Cordial
72 IR,

Patria G. Custodio
Chalrperson

Enclosure
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Dear Mr. Salem:
Re:
T THe . .ood Control A:

¥

rsources is a

¢a of the Depart:
of the problems of f'-3duing socu*h

SI 'ES

May 23, 1991

- IJ r’

Environmental Studies Section

:udy Rio C e
aAguadi.

Reconnaissance
and Cano Madre VieJa,
ot of Nao ral
of

1e town of A 12 lla. A= > pres~- > t°- our Arza 1s
ot considerin~ ny projecis cc provide £. »d protection
. ~ munici 1l .y ~f Agua ' a.

If our assistance 1s needed during the study,

feel free to contact our Area.
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LH/JAA/1ic

Y wvara Ave.,
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COMMONWEALTH OF PUERTO RICO

iniiii:'
m GRICULTURE

P.O. Box 10163
Sarsturcs, Puerto Rico 00908

OFFICE OF THE =~ I ETARY

May 17, 1991

Mr. A.J. Salem
Chief Planning Divisicn

Department of the Army
Jacksonville District' Corps

of Engineers
PO Box 4970
Jacksonville, Florida 32232

Dear M. Salem:

Your proposal for a reconnaissance—level report for £160d protection
along the *Rfo Culebrinas and Cafio Madre Vieja, South of Aguadilla,
Puertc Rico, 1s important for the area and for the agricultural
development. One of our greatest sugarcane mill is located close to
Rio Culebrinas and Cafic Madre Vieja. This river is a source of water
for the Colosc Mill.

Sugarcane, pasture and other crops are cultivated throughout the area.

We understand that a protection against flooding will help our farmers
in the area.

If vou need mwre information, do not hesitate to contact me.
Sincerely yours,

alf L. Davila Silva
Secretary of Agriculture

TAL ENT AND DENICA J AT THE SFRVICE OF AGRICULTURE
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LAND ADMINISTRATION
COMMONWEALTH OF PUERTO RICO

Address all correspondence to the
Executive Direclor
PEDRO HERNANDEZ-PURCELL

June 3, 1991

Mr. A. J. Salem

Chief, Planning -Division
Environmental Resources Branch
Department of the Army
Jacksonville Corps of Engineers
P O. Box 4%70

Jacksonville, Florida 32232-0019
Re: Possible alternatives for flood
: ' protection along Rigs Ojo de Agua,.
% _ . ~ Rfo Culebrinas, Cano Madre Vieja,

Aguadilla, Puerto Rico and Rfo Loco,
Cudnica, Puerto Rico

Dear Mr. Salem:

Reference 1is made to your letters of April 29,
May 1, and BApril 26, you asked for our opinion on the
above reference subjects.

Due to the preliminary content of the information,
we cannot offer an opinion on the project.

We will comment and evaluate any document with tico
alternative proposed when these are prese -ed to our
agency.

Cordially, , g

B e o
N ey G T g
et A M/V/\_/é‘ cell /

Pedro HernandezAPur
Executive Director

cc: o2 T Roman Aulet
Eng. M "ica

rdon ave. tras jitas, hato rey, p.o. box 363767, san juan. p.r, 00936-3767, tel. 756-5555 / fax. 765-6334
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OFICINA DEL GOBERNADOR £
LA FORTALEZA MARIANO GERARDO COH!N!igGAE'HO
SAN JUAN DE PUERTO RICO DIRECTOR s OF| 7
2
May 30, 1991 s
. 5
[
Mr. A. J. Salem
Chief
Planning Division
Department of the Army :
Jacksonville District Corps of Engineers
P. € Box 4970 :
Jac «<sonville, Fla 32232-0019
RE: &7 "M=24-91-01 FLOOD PROTECTION PROJECT OF RIO CULEBRINES AND
c T . FLOOD.CONTROL PROJECT, AGUADILLA, 0 RRCO
L= S, .
Dear Mr. "Salem: B T
Our staff has reviewed the preliminary dinformation for the above
referenced -« _. L. -
The general -~~ea 1s ecologlcal very sensitive. The coastal swamp, the
Culebrines r "rer and :he Cafdo Madre Vieja make this an 1deal ar=- for
location of :adlan sites. In &ddition we have reports of some o.tes
within the Espinar Sector, .mnside the triangle form by the three natural
resources. Therefore, we ave determined that a cultural resourcesg s*udy
(Stage IA-IB) should be carried out to locate potential archaeoiog cal
sites 1n the project area, prior to any ¢construction or earthmovement.
Lf you have any questlons, please contact State Archaeologist Dr. Michael
Cinquino at our Office. Your interest and cooperation. in helping to
arotect Puerto Rico's historical and archaeological resources are
ang rer ated. C .
= PRESE
Cordially yours, ‘,v : Qb"
Ld Ca
i ~ O
h—f*x”’___*_—TVVﬂ? i
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Luls F. Irizarry : E ] e -
Deputy SHPO ; ! o
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L Col N A S TATA. OE PRESERVACIC NPELHGO®E O R 1 C A
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LA FORTALEZA MARIANO GERARDO CORONAS CASTRO
SAN JUAN DE PUERTO RICO DIRECTOR ~» OFiCIAL

Fecha:05/24/851

Nim. Contro. Recibo: 91-2619
Ref. No. SEPO: 08-2:-50-01
Descripccién del Prcyacto:
RI0 CULEBRINAS AMD CANO

MADRE, AGUADILLA

MR. A. J. SAL

DEPAR™ 7INT OF 1E ARMY
BOW 4L .0

JACKSONVILLE FL 32232

Estimadoe sefiori{a; : SALEM

5 3 '._*
Acusamos recibo de ios documentos sometidos a nuestra oficina para
evaluacidn ¥ endoso, el 24 de mayo de 1991.

Su caso tiene asignado el numero de referencia (SHPO No.} escrito
en la parte superior derecha de este acuse de recibo de documentos.
Si tiene walgquier duda o pregunta, refiérase a dicho numero )ar§
localize rapidamente el expediente. Nuestra oficina se com “cara
¢on ustet en un término razonable, ei cual estimamos no debe 2xceder
los préximos treinta {30) dias laborables, a los efectos de emitir
sancién favorable, de denegacién o recabar informacidn ac clonal
necesaria para  evaluacién del proyecto, en correspondencia a la
normativa federai aplicable.

De surgir cualguier-  duda respecto al proceso de evaluacién, pue
comunicarse con nuestro funcionario el Arq. Luis Fernando irizar
asistente del que suscribe a <cargo del Programa Este a: de
Preservacidén Histérica.

Sin otro particular al cual referirme, aprovecho la oportunidad para
reiterarle mi consideracidn mas distinguid4d.

QO F I C I N A E S TAT AL D E
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coming up with this most needed study.

Sinceredty

Migd L A. Rive.. Carrasguillo
ey opment V;Jé v dent

L :losure
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. ™artment o t - Arm;
syacksor de 7 ricc  orps of Engineers
>, 0. Box 9.0
. acksony e, Florida 32232-0019
Attention: M . A. J. Salem
(I P anning Di ‘ision
nv.r mnmental Stu ..es Section
Dear t - Salilem:
Re: Reconnaissance - level report for flood
protection ong the Rio Culebrinas and
Cano Madre Vieja in Aguadilla . i )
This refenst to vour notice of Aprail 26, 1991, about the prunc t
first phase of The study mewn.. >ned above.
We cons d::mer. . is study as a - Ty importact and use . fire
p tnned ]y I «> ps of Engineers in - _uadilla. If the feas'l .
p *». of the s.udy is recommended 3ecause il is foun’” thit . r
*Iro’ ec: 5 im} ementable and eventually, tle iecec_ary fuiws =r
ar-~- -"e to rei “ze the project, the munic e .7y ¢fi Agui. 11
wi .1 have plent: “and to develop. Currentlv ‘rhe whole + . -
.oca ed west anct east of Road PR-2 and norht:. a south : m «¢Ff
“1o C T.ebrinas and Cano “Madre Vieja are affectec by ° oods. -
map inciuded.
Unfortunatels, we ave 10t been able to iden £ an- fo ma ...
~ our hands *ia: wor ¢ be us=ful ) you in .is  ise 1
- dy. We own no properties in the : dy area.
"3 do want, however, to congraculate the Corps of 1gl_aers ‘3r
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November 19, 1999

1 - JamesC. D ¢ 7 iaf
"« rsonville District [ wnin -7 vision
~amy Corps of Eaglnecrs
T ox 4970

.Tacksm. e, Florida 32232-0019
Ann Mr. Estebar Timénez

Re: Coordination Act Report
Culebrinas  zr Flgod Control ®rojec:

Dear Mr. Duck :

Znclosed please find an osig ¢ a  copy of the Fish and Wildlife Service Coordi - “ion Act
Repon for the propos  Culebrnas River flood contrc  p oject. Another copy has been provic :d
tc : a0 esAreaC el —mningDivision, and acopy ;been sent*: the L :partmer -
Natural and Environment.. .Qesources.

" e loordine =/ ot Report discusses the fishand ™ “life resources of the area and points out
s portio  © ie propos.. Oroject, the north end of the west levee, would fall within a
251 tec .oast ' Tier U 't. The Service woulsd iike the opportunity to pre+ide further
~ rdination Act comments ‘f modifications are planned fcr this nroject.

Thank you for the opporturity to comment on this action.

Smcerely yours, /j

7

. Tames P. Oland
Field Supervisor

't:Oy

30

JNTIR, Sar juan
CCE, San Juan





