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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prescnibed by the Secaetary of the Arey.

Prevenrt futune encavachment atiich  inteafene with propex
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AAmeamMp&tyﬂoaaLlw@ammaﬁMcﬁMcm
Limitation of I5 miliion,
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development of the flood plain by ude of appropriate flood plain
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Hon. Rawdn Calero Beamyidey
l‘byo&
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‘Ji 3RINAS AT AGUADC. _A AND AGUAD: < CZO
SEC J{20A
C J7 PRC "7 REPORT

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.
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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.
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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,
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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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14.0 EZAATTAC ENTS

Al

B.

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
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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
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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

Chair, P.R. Planning Board
PO Box 41119 Minillas Sta
San Juan PR 00%940-9%985

Dr. Emilic 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

Pregident,

Senado de Puerto Rico
Box 3431

San Juan FR 00904

Preai .,

House B e T owESD
of ‘uerto .-

Box 2228

San Juan PR 00501

Exec¢ Director,

PR Lands Admlnlstratlon
GPO Box 36-3767

San Juan PR 00936

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

GPO Box 42007

San Juan PR 003936

Director,

PR Cffice of Budget and
Management

Box 3228

San Juan PR 00902

Director, Civil Defense

Box S127
Puerta de Tierra PR 00906
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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
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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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Box 1008
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Hon. Julio César Roman
Mayor, Municipio of
Aguada

Box 517

Aguada, PR 00602
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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
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PO Box 10163
Santurce PR 00908

President,

Senado de Puerto Rico
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San Juan PR 00504
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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.
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San Juan PR 00936

Secretary, Dept of Transportation
and Public Works

PO Box 41269 Minillas Sta

Santurce, PR 00940

Secretary, Dept of Recreation
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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
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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
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Europa Bldg Suite 417

1492 P de Leon Stop 22
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Director,

Dept of Housing and Urban Dev.
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Executive Director
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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

. -

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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L. .7 Salem, ;
ar L Di-vi Q2
ir t o SRR /
PR SN A I Y B T =L
TL.J. o3x T
J :ksonville, ° T v 3Z232- .
~ar Mr. Salem:

2 [ vironmental Protection Age { .?A) has r~ °* T
:asio it phase study to ¢ " or ¢ _letailed prc” -~ rern o for
f.oc” ama : reduction 1 asure . ‘he Rio Cule! - !
Agua :illa nd Agu. " , Puerto °’° _o. (AN protec ¢ - 2
ne cons lered i "ude con it ction <. earthe 1 e s
1 e~ ati : Jocatic s for thne- Yuc 21 s and 0 Ty 5 .
i oot =irotect o, 1 be =tu -4 Ia a litior 2 st LIl
range « . tor :s 0v 2d " /s emvl - b cocum r i .ion ¢ v~ love
pursuant *+ - LR U o ¥ snviro~ ~nta. 'ml.cy ..ot oot d
t7 ot your =2r Gronr ot document ion r .lu. the 7> ot 1
1 1ce ;
= 3 descripfion ¢ ~he aquatic ' terrestri .o S oo -
be impacted s .ach & ernat! should irzlu - e
identi icat’ . “ e o C ,' 2 nde, o2
identisication c. flocdnl ir 1w ult oL osels R
‘"dentif cation of other ._gr.’ "icant envi~-mr .,2i 1l fesou res
1t or¢ ‘ect -r 1. This sc 1ot lon shou' o 277~ ir _lude an
~.3 1at on of 2 po! . Toencour’ ine - S ‘notior
r, tae study
* \n evaluation the pc enti environr .nte’ i1 - =. 2C el
*h th: projosed proje t slhcild incluc an v e o L=
va2ezan s, w..or -ual 7, fioc 2lal , a3 " ozc Cooult oru.
* sources, and her sigr- ¢ n. .opaects oo ¢n- I ~T
-he envirom .. .l docum d- -~ ~in.= L I o -tz :
"aviro~ nent: r  u ew ar e R m s 6 " lige t
Tnes” impaces wU. - _—2 Jcveloy - cAe - "1 U,
. ‘men tion ¢ 1 ... o ‘mnacts SRR < S S VR T B
¥ . “lca' o, - S, B : oL
ontrol dur g .G T le oo e d o nocon
erosion and s« 1 te  oan i 0 to nodi - ’
i I T clf .—h\?.{_f'
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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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JNITEDO STATES E . 3T.. IT 3F ~

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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© o~ Flant g Nj on
U "rmy Corm o 1 glieers
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.

T .71

-~ [=1

~+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.

%\LQ_‘ SRS L N

tsan R Siland«
.2ting J'ield Supervisor

Sincerely,

d_,&/wf‘—

jes

cC:

DNR, Natural Heritage Program
EPA, San Juan

Lo

S ] A

lrec

office does not favorably endorse any activities . .

in this

i, : of any threatened or

fo -

IS

However,.
. of, the proposed

This

Y

ch mea
i1 s
2

liva

RECE!: "D

20 1981

0

Regulatory/Saction
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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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‘orps of E-~1neers
PO Bo: 407y
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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.

E g

LH/JAA/1ic

Y wvara Ave.,

Sincerely,

.- e
A vl WL
Hiiton Mird netr ..

Assistant & reta-y
0ood Contr- cLE”

T 3.5 Tia : X

plesss
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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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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
S TR
Luls F. Irizarry : E ] e -
Deputy SHPO ; ! o
3 R
~ ~.a35c/91-26;8 o ' ‘e 5?
o
..: 't Cax . Caez ¢ ! — 4Ab
.» Se 1 Juan L T ar
1
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

ﬂ,}E \ E,.. RIC)Y., DUS AlalL DEVELOPMENT CC  ° Y
“"}‘t) NS L 235( AN, LR RIC T
32527
R{EET:|
May 14, 199%1
75
//4),
. ™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
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1tive Summary

The .S wy Cor - of Fngineers Jacksonville District, is planning a flc .d contro. w5t
.a¢ soclated river mouth drainage ¢ he Culebrinas River, Cafio Madre ™~ ja. Dur _ ~ >
3o «* the Culebrinas River overflows 1. ..annel upstream of ai. wi PF T nda

t meanaer curve just downstream of PR-2.  'he flood waters ent rcafo  adre V2
finoding out the southv stern sectors of Aguadilla and the northeastern portion of he
community of Zspinar.

Thre preferred alternative would place two dikes east and west of the Cafic <o maintain the flood

aters within this floodway. To accommodate the eastern levee, a doub”  eander of {7 w'ng
s rear in the Cafio would be eliminated via a cut-off channel. The westerr evee wouru oI S =
mangreve forest and channel near the mouth of the Cafio. directly impacting some mangroves
and indirectly affecting the existing hydrology that supplies tidal flow to the mangrove forest
that wo:1d be left outside the flood dikes.

~ae Service’s major ¢ ince n centers arowt 1 the potential indirect and secondarv impacts for the
- angr - forest u ot stlands thar  uld remain outside the flood izvee. " he sectis

the mangro e orest where the we t levee would pass through lies within Coastal Barric -
PR-75. Qur inderstanding 1s tha. o is precludes the use of Federal funds for rojects, inciudi g
{lov.” control projects authorized after the date of the inclusion of the Coasta 3armrier unit.

‘- 0 nerconcern1 o *he section of river to be eliminated. The Service believes that am ¢

»ortunities ex . in the area for appropriate mitigation, however, there has been no speci :

mitigation plan discussed to this point.



Introduction

The Rio Culebrinas i¢ 1e fifth largest watershed in Puerto Rico with a total drainage area of
approximately 103 squ re miles. The river flows at a relatively low gradient out of the central
I mtain region in a northwesterly direction, emptying into Aguadilla Bay southwest of the
cown of Aguadilla. Historically the river has meandered throughout the valley (T type
meandering stream, Rosgen hydrogeomorphic classification), and the mouth of the river has
periodics'  nigrated. Cafio Madre Vieja, to the north of the Culebrinas R~ 1s considert .
be an abanaoned river mouth that now carries only localized drainage except during flood stages
. e Culebrinas. The beach in this area receives moderate to high energy sea conditions. and
‘he coastline is subject to erosion. The beach between the Culebrinas River and Cafio Madr
Yigja has a ' yw berm, and is backed by herbaceous and mangrove forest wetlands with a direct
hydrologica connection to the Cafio.

One of the major 1sland highways, PR-2, crosses the Culebrinas River in a north/south direction.
The highwa  elevated above the surrounding floodpl~  although the -1v :r 1s capable of going
over the hignwax during flood stage (Figure ). The hug’ way bridges the . ulebrinas River and
culverts maintain flow in the upper part of Cafio Madre Vieja. When the Culebrinas exceeds
bank-ful! fiows, it floods over the first large meander below PR-2, and into the drainage for
Cafio Madre Vieja, flooding both the Espinar Community and the southwestern low-lying

rtions of Aguadilla In higher flood stages, it overflows above PR-2, also draining towards
the Caiio.

The nver has no major impoundments, but does have a small low head dam (Photos 1 and 2)
built in the early part of the century to zrovide a water diversion for the Coloso Sugar Mill. This
diversion is still used to provide process water for the mill. In 1998, the Puerto Rico Aqueducts
and Sewers Authority (PRASA) along with the Commonwealth Infrastructure Agency (AFT)
developed a surface water intake for potable water using the impoundment from this dam. The
dam 1s located several hundred meters upstream of PR-2, and the pump house is located on an
2levated stand next to the diversion dam (presumably above the 100 year flood stage). The raw
water 1s currently pumped up to the Aguadilla treatment plant, but AFI is considering the
creatton of an off-river reservoir/ sedimentation lake near the damsite to supply additional firm
» ield and reduce the very high sediment load in the raw water extracted from the nver. Because

. its narrow design, it is likely that the existing dam serves as a constriction creating overflow
into the floodplain above PR-2 during flood stage.

" he dam acts as a partial barrier for fish and shrnimp migration upstream. and juvemle shrimp
can generally be seen migrating upstream on the cement bulkhead of the weir in the wetted zone
above the water flow (Photo 3). Native fish (approximately 6 species) and shrimp (as many as
14 species) are compulsory migrators, requiring a portion of their life cycles in estuarine or
marine waters. At least six species of shnmps are large enough to be fished icr human
consumption, one species reaching very large sizes (Photo 4). Most of these species are also
likely to occur in Cafio Madre Vieja along with estuarine fish such as sn ok, tarpon, mullet,
mojarra, and jacks; and crustaceans such as blue crabs and land crabs. Fishermen of the area
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to provide hydrology to the mangrove forest channel that runs on the north and east sides 2f the
Espinar community.

Fish and Wildlife Trust Resonrces

Evaluation of the fish and wildlife trust resources for this CAR focus strictly on the 2 viadre
“’eja area that would be affected by the currently favored alternative. Both the Cayures m.

and the low-head dam discussed above are outside of the immediate project area, but shou. be
evaluated if further alternatives outside the lower Cafio Madre Vieja area are considered. Tie
lower Culebrinas River valley includes areas of herbaceous and forested (mostly mangre =
wetlands. Most of the forested wetlands in the immediate project area are located near the
mouth of Cafto Madre Vieja.

On the east side of the Cafio, Aguadilla developed a public park with recreational facilities, a
boat ramp, and an athletic field and track. The beach front road on the west side from the town
to the park is protected in most areas by rip-rap. The mouth of the Caflo is protected by
breaksvater/groins, the larger one lying on the east side of the mouth (Photos 5 and 6). These
help maintain the mouth open and provide some protection for small boats entering and leaving
the mouth. Our understanding is that the municipality of Aguadilla may also periodically
provide maintenance to keep the mouth open, and that no new alterations are planned for the
mouth the the Cafio. The eastern side of the Cafio mouth lies within Coastal Barrier unit PR-
75P, while the western side of the mouth lies within Coastal Barrier PR-75 (Figure 5). On the
west side of the Cafio mouth is a small groin, but the beach berm is otherwise in a relativel
natural condition. The westerr: ievee would tie into the beach berm within PR-75. According
the information availatle in our office on CBRA, the use of Federa! funds is prohibited, anc
exempt activities do pot include flood cortrol work authorized after the date the relevant unit
was included in the CBRA (in this case 1990).

While the Service has no ongoing beach monitoring projects in the area, a previous sife
inspection revealed the beach between Cafio Madre Vieja and the Espinar community is like’
be suitable nesting habitat for the endangered hawksbill sea turtle (Eretmochelys imbricata) and
the leatherback sea turtle (Dermochelys coriacea). While the project does not contemplate any
a'terations to the beach area, project changes that would require alterations to this beach should

=nuire consultation under Section 7 of the Endangered Species Act. This section of the beach
a 3¢ ‘s within Coastal Barrier Unit PR-75.

Soils

Cafio Madre Vieja and the lower Culebrinas River lie within two major soil associations: the
i_oloso-Toa Association described as nearly level porous loamy soils, a - Bejucos-Jobos
Assoctation consisting of strongly leached soils with a very tight, clayey subsoil. Carfio Madre
Vieja lies mostly within the intersection of these two major associations. Soils in the project
area are all either considered to be hydric soils or non-hydric soils with hydric inclusions ( “gure
6). Those considered to be hydric soils include Bajura clay (Ba), Iguadad clay (Ig), and . *1l
swamp (Td). The non hydrc sous with hydric inclusions include Toa silty clay-loam (ToA),

10
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view of southwestern Aguadi’ia ~ . 7R-2 above the town. The jetty visible in the
-ddle o _z coastline 1s the eastern jetty € Cafi~ Madre Vieja.
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Coloso silty clay-loam (Cn), Catafio sandy clay-loam (Ce), and Catafio sand (Cd). In general,
the unmapped inclusions may be small units of the above listed known hydric soils, or wot™ ©.
described as “unnamed inclusions”. These unnamed inclusions generally have a lot of the
characteristics of the surrounding soils and may lack obvious hydric indicators, but are often
ponded. In the case of soils with heavy clay content, hydric indicators may not be obvious a d
inclusions are usually within depressional wetland areas where the hydrology is maintainc.
ponding rather than flooding. NRCS has noted that the hydric soil indicators in such soils are
good for saturation only and may not be present in ponding situations. Drainage channels have
“been dug on both sides of the Cafio in various places, and while some have been maintained
others have not, making the hydrology of the area complex.

Existin ndition

“he National Wetland Inventory Map (Figure 7) of the area indicates relatively extensive
wetlands in the Caiio Madre Vieja area. While wetlands east of Cafio Madre Vieja may be over-
estimated in the maps, some areas marked as uplands within the proposed levees may be in the
process of reverting to wetlands. The mouth of Cafio Madre Vieja is mapped as Cd on the soil
map, and is a classic small stream opening on a dynamic beach. The beach berms, while
considered to be uplands are relatively narrow. On the eastern side of the Cafio, as mentioned
above, the beach berm has been elevated for the coastal road and further altered with groins and
rip-rap to protect the park development, the public road, and the school. The beach berm o~
western side of the Cafio mouth has retained more natural characteristics with some forest of
coconut palms and portia tree (Thespesia populnea), and West-Indian almond (Terminalia
carappa). '

“ypically small rivers form sand bar sills in the river mouths during low flows and may even

¢ »se during very low flows. As mentioned above, this channel is generally maintained open by
the groins and occasional maintenance. Both east and west of the mouth, the beach berm is
backed by the two side drainages that enter into the Cafio near the mouth. These drainages are
mapped as Tidal swamp (Td) and contain the riverine mangrove associations commonly found
ir: small drajnages where water accumulates behind the river mouth bar. Red mangroves
{Rhizophora mangle) generally occur as fringes immediately adjacent to the channels, whiie
black mangroves (4dvicennia germinans) dominate in the saturated areas away from the open
channel. On the beach side of this channel, red mangrove on the channel is backed by white
mangrove (Laguncularia racemosa), and indication that soils are not hypersaline in this area.
Leather ferns (Achrosticum spp.) are also commonly found in this association.

The eastern forested wetlands have been reduced since the NWI maps were made by the park
development, particularly the athletic track and by the western edge of the chool (Colegio Sa
Carlos). The remaining wetlands still retain mangroves and other wet tolerant trees such as
west-indian almond (Terminalia catappa), and palms (Photos 7 and 8). The seaward edge of 1e
east dike would pass through the edge of the school yard, possibly cutting off a small segment of
this drainage and wetland forest.

The western drainage divides with one arm passing just behind the beach berm directly west,

14
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Phoic 7. Colegio San Carlos school yard with the forested drainage behind it. The eastern levee
w d pass through part of the school yard and forest.

<
Photo 8. ° e forested - age from the road just west of the school. liplanc ‘rees are
gre . .1theroa  vee and mangroves arc in the backeround.
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and the other arm meandering south o1 t' e edge of Esp nar com wnity. . * e mangrov
along the southern portion of * 1 Araine 2 nextto the spinarcc munty i well devele:  * wath
. . _es exceeding 3 feet in height. ['he channel - also connected to. n n _rmuitten.
( 'ﬂinage " ing on the north side of Espinar, just behinu the beach berm. " he - 'ands b
:beac . . :rm are dominated by cattail (Tvpha domingensis) and other ” erbaceous vegetat
0 the west, pruobably a result of past (and current) land clearing and san¢  tractior ' - “)us
_ tland violation was noted in that area, and these wetlands were recently disturbed by ta:
clearing ac  ties (Photos 9 and 10). it appears that most of the cleared wetlands consist .
catt:. " (Typha domingensis) mixed with sedges and salt grass. The western dike would
acl st mangrove channel to tie into the existing beach berm just to the west of the mouth of
~o V i« e Vieja. While the current plan calls for a two-way culvert to maintai 1 “'dal flow . .
this channel, the size of the culvert is critical in maintaining the hydraulic capacitr  this
channel. At the narrowest point ir. the vicinity of the proposed dike, the channel is
approximately five fe« . "1 width and at least a foot in depth (Photos 11 ahd 12). Our
understanding 1s that the Corps is currently considering a 2' diameter two-way culvert w>~ h
appears to be considerably below the existing hydraulic capacity of the channel.

The east side of the Cafio, south of the mangrove channel and park, lies between the side
channel and a large curve in the main channel. It is mapped as Catafio sandy clay-loa~ 7 ¢, t
south of the channel, shifting to Coloso silty clay-loam (Cn) and Igualdad clay (Ig) to the east
~obabl reflecting these mixed soil associations, the plant community is patchy, varying

betwee 1 "ACU and FACW herbaceous plant species. Most of the area is in grasses classified as

" U (Panicum maximum) with patches including sedges and FACW grasses such as

Bre shiaria purpurascens. The plant association shifts to cyperids and leather fern as the
wetland forest is approached to the north, and the soils shift to Catafio sandy clay-loam. Much
of the area on the eastern side of the Cafio near the existing community could be considerec
uplands, however, small changes in topography promote the wetland plant species in sha.
“:pressions. The area 1s complex, and should be considered to be a mixture of wetlands a d

11 ands that perform a number of wetland functions including filtration and sedimentatior.

On the west side of Cafio Madre Vieja, south of the mangrove chanrei, the soils are mapped as
Catafio sandy clay-loa 1 (Ce), grading into Bajuras clay. The plant community in this area

1gly reflects the hyc c soils, being dominated by wetland grasses and sedges (Photos 13 and
1 1). The§ >und in this area was completely saturated, with ponded water in places during the
October .2 site visit. This area 1s bordered on the west by the mangrove “*ned channel adjacent
to Zspinar community. The dike would pass through this area.

“irther south, in the vicinity of the double meander that would be impacted by the projec e
seto 7y the soils shift from Coloso silty clay-loam (Cn) on the east bank and within the meander
area to . da silty clay-loam (ToA) further west. Some small forest stands of geno-geno
" onchocarpus domingensis) lie on or near the Cafio meanders to be cul off by the levec (Photo

oanu 6). ° istree is often found associated with drainages in drier areas and is considered to

a..AC". tree. Some of the trees lie withun a meander channel belew bankfull levels, and
fddler crabs were abundant in the area indicating the liklihood of occasional estuarine
conditions. Otherwise, the east bank area 15 dominated by guinea grass (Panicum maximum,

17



0 9. ccently disturbed wetland area behind the beach berm to the west of Cafio Madre
7igja.  ote the piles of cleared vegetation and soil deposited in wetlands towards the mangrove
forest.

T..»10 C a: :tland area befvind beach berm west of the Cafio showing riled d that
C oo ~ rees.

18



otc . Predominantly red mangrove forest in the area where the wester .« @ would cross
ar  ..ar the narrow point of the channel. The tide was moving out and at » “stage.

- : Lo« oangr . . .. gthe. _nyrovechany | reabeh sach

Lot}



Photo 13. Sedge domunated wetlands on the west side of the Cafio, south of the mangrove
channel (visible in background). The ground was ponded with several inches of water dur1g
this visit.

Zhoto 14. Another view of sedge/wetland grass dominated area. The entire area - he wes
v . woshanne. L5100 .... enter with conventional 4 wheel drive vehiclesandce. 20
e acc "sed on foot or by {ractor.



Photo 15. Mixed uplands and wet prai—e area on the eastern side 't = Cafio, ne” . e
" rs that wwould be / npacted. The larger trees are geno-g 0 (Lonchocarpus domiy  F
'“1¢ erbaceous pl:  are mostly guinea grass (Panicum max.mum  +~ 2d with cype. 3
- -achiaria purpurascens.

(Y

. Ceno  cno frees nextto :ivvar. Fiddler crabs were in abundance a
et . t ;area
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Photo 17. Western side of the Cafio, approaching the edge. Note uplai. 2 3 on the top of the
river bank. Many of the grasses are FACW such as Brachiaria purpurascens and Paspalum
millegrana.

. o Viewdowsad m Cafio.vo = west bank just downstream of the meanders.
«ces nei © the water-line are mangroves (re and some white). Most are under 10 feet in height.



. " and the southern Aguadilla communities have developed up to the edges of the
r i~ some points. The west bank is still largelv in sugarcane production, with very :ieep
furrov  tade to help drain the soils. Depressional areas have sedges and .. asses m¢ ng
in. A drajage channe! coming from the edge of Fspinar community divides tnis area from the
sedy, ominated areas further north.

S all mangroves still occur on the Cafio banks just downstream of th. dout e meander, 10tos

and 18). The size of the mangroves probabl reflect the last time th's “afio was meche  cally
. leaned out. While the Corps does not intend ¢ ther alteration to the cut-off meander, t «
hydrology would be highly altered from an estuarine to a fresh-water onding condition. .ome
of the trees would be eliminated, though it appears that most would be outside the  1mediate
footprint of the levee.

1er upstream, to the southeast, the eastern dike would pass through a forested area and over
rroads (Figure 4). The forest in this area has some mature mango trees, but is heavily
dominated by Albizia procera, an introduced legume that colonizes old cane fields and disturbed
areas. Albizia tends to form monocultures and provides little wildlife habitat value. While this
szecies is often found in relatively wet soils on the edges of wetlands, it is considered to be an
upland species. '

il¢ "ife seen in the Cafio Madre Vieja included a number of herons and egrets, smooth-billed
an 3 ‘rotophaga ani), and the red bishop (Fuplectes orix). The presence of fiddler crabs in the
vio! nty of the double meander indicates that estuarine conditions occur at least that far
unstream. Other likely fauna would mnclude mongoose, rats, the cane toad (Bufo marinus), and
other common amplubians, reptiles, and birds in the less disturbed areas with trees. The aquatic

:shwater species of fishes and shrimps should occur in the Cafio as well as the Culebrinas
rRiver.

Potentiai Project Impacts and Recommendations

The draft Environmental Assessment for the project estimates a wetland loss of approximately
0.5 acres of mangroves (under worst case scenario), and approximately 1.5 acres of wet prairie.

t would also eliminate approximately 980 meters of active stream (meander to be cut off). The

emphasizes that these are strictly estimates of direct impacts from the footprint of the levee,

w.d do not “aclude indirect or secondary impacts likely to occur in wetlands outside of the flood
levees. The EA does not consider the fragmentation of wetlands by the dike and associated
construction (including the small pilot channel and land to be disturbed during the construction
phase). Estimated impact width for the levee footprint includes: a side accese ~n the mside of
the levee (5m), the levee footprint (approxitnately 2 1m with side slopes), access between the
levee and small pilot channel (9m), pilot channel on the outside of levee 7m), and 4m of
disturbed area outside of the pilot channel. The total width of the disturbed area would be
approximately 46m or 150 feet. Permanent impacts would likely be less, but should include at
least the levee footprint to the pilot channel (approximately 21 m).

“ndirect and secondary tmpacts should recerve careful consideration as they are likely to be

23



greater and have longer term impacts on the Cafio’s wetlands than the direct impacts. Indirect
effects would be likely to include hydrology modifications to wetlands lying outside the flood
levee and meander wetlands to be cut off by the diversion channel within the flood levees.
Secondary impacts would include the liklihood that wetlands remaining outside of the levees
would be filled for urban expansion.

Much of the alignment of the eastern levee would lie within uplands, except where it passes in
the vicinity of the mangrove wetlands near the school and where it cuts off the Cafio meanders.
The eastern levee would impinge on the edge of the mangrove fringed channel between the track
and Colegio San Carlos, and the impact area is likely to be small as this 1s a much more
restricted forested wetland area than the mangrove channel next to Espinar. The major impact
to the meander to be cut off would be due to the cut-off channel within the levee. The tendency
over time should be for this meander to fill with sediment since the only hydrology would be
provided by the one-way drainage structure through the dike. At the least, the character of the
channel and any associated wetlands would change.

The western dike, as currently contemplated cuts across a small portion of the mangrove forest
and channel near Espinar and bisects the relatively large hierbaceous (sedge dominated) wetland
south of the mangroves. The hydrology currently supporting the mangroves 1s likely to be
altered. As mentioned above, the seaward end of the dike, including the mangrove channel
crossing, lies within Coastal Barrier PR-75. The two-way culvert being proposed for
maintaining hydrology to the Espinar mangrove channel is only 2 feet in diameter. Heavy flood
waters moving down this channel would be drained through additional one way drainage
structures. Our understanding is that the sizing of the two-way culvert was based on a need to
prevent back-flow flooding into the side channel as the flood stage rises on the main channel
within the dikes. Apparently this is also based on the assumption of continued partial closing of
the Cafio, forcing flood levels to as high as 2 meter near the mouth of the Cafio. Heavy flooding
has traditionally opened this mouth, and the mouth rarely closes now due to the groin/breakwater
modifications and periodic maintenance by the municipality.

The original version of the two-levee alternative (Figure 3) included a flood ring levee
immediately adjacent to the south, east and north sides of Espinar community. The vanation to
include the church could still be used within this alternative. That alternative would have
impinged on the mangrove channel immediately adjacent to the northeast part of Espinar
community, but would have remained south of the back-berm herbaceous and forested wetlands
and Coastal Barrier w 1t PR-75 and it would have avoided impacts to the sedge dominated
wetlands south of the mangroves. The mangroves that would be impacted could be mitigated by
re Jcating the portion of the channel to be impacted slightly eastward and replanting mangroves.

If the currently favored alternative can still be developed under the Coastal Barriers Resources
Act, we strongly recommend that the Corps consider installing a larger two-way culvert to
maintain tida} flows in the mangrove channel. Reducing the hydraulic capacity of this channel
would be likely to encourage sedimentation upstream of the culvert. While the general tendency
of flows in the existing mangrove channel is seaward, the persistence of mangroves far upstream
along this channel indicates that seawater moves in as a tidal salinity wedge, at least during



_ring tides (or normal tides in low rainfc ~ .lods). Maintaining adequate two-way f_w me
"o oitical to maint © © _ his system. The aaaitional one-way flood-plain culverts showe  «
s''_ Iy levated: 2o e two-way culvert {0 encourage the normal .. w;1»>co timuep i
throug, .he principal two-way cuivert, and to maintain the existinghy ~ vg : the~ 'anc
aostream.

*  “lands outside of the dike are supposed to be maintained a< ponding areas i reduce
m  .0° flooding, and allow these areas to drain out as floou . :vels recede within the f od
es. Thi Corps should stipulate how these ponding areas would be maintained.
~onsiderations for maintaining these areas as wetlands should include careful evaluation of the
~vations of the one-way drainage structures through the dikes. Ifthe oncd g areas are not
protected through acquisition and posting, they area likely to be develops - piece-meal
fashion through incidental filling and should be considered as part of the secor. .y impacts of
the project.

For wetland impacts that caonot be avoided, we believe that significant opportunities exist
v ithin the flood levee dikes for wetland restoration, and possibly some creation. The presence
{ young mangroves far up the channel of Cafio Madre Vieja indicates that the area has probably
seen periodically altered through channel clearing. Mangroves could be planted, and 10 some
- sgree, allowed to naturally colonize the Cafio margins. Post-project conditions within the dike
" odway area may preclude the little agricultural use currently occurring there. Without
- a.utenance of existing drainage channels, more of the area would be likely to revert to

tlands. This obviously depends on the future plans for agriculturai use and sand/earth
extraction in the area.

The sedge dominated area on the west side of the Caiio near the mangrove forest would be
particularly suitable for estuarine and freshwater forested wetland restoration. Since this area
would lie mostly outside the flood levee, protection of this area fr-  “uture development would
be critical. If no use restrictions are put on these wetlands, they should t consideredto”® . »art
of secondary project impacts. The upstrer * ortions ~f this area may be capabie of suppc t 1g
fresh-water wetland trees such as swamp apple (4dnnona glabra), (Maechaerium lunatum}), and
swamp bloodwood (Pterocarpus officinalis). Freshwater forested wetlands in similar positions
¢n the landscape used t¢ be quite abundant in Puerto Rico, but were largely eii=zinatec by
clearing for agriculture early in this centur A Prerocarpus officina. ‘orest (Cafio Bogqu'™"a)
ccurs on a similar small drainage associated 'th the Afiasco River to the south and is in
rocess of becoming a Natural Reserve,

™1 summary, we recommend that the preferred alternative be re-evaluated to avoid impacts
within Coastal Barrier PR-75. If the Corps determines that the project can still -roceed as
proposed under CBRA. carefui consideration should be given to the  acity « . the tw -way

ci | sert to maintam hydrology to the mangrove channel. The wetlanu areas outside o ue flood
ulkes would also have to be protected in some manner and the drainage culvert elevations would
be critical to maintaining these wetlands. Mitigation needs could be met through development
o1 additional estuarine and freshwater forested wetlands within the flood levees.



C. CLEAN WATER ACT SECTION 404 (h)1) EVALL uN AND "7 .GATION
PLA

e proposed levees will impact through fill deposition a 0.2-acre red mangrove area, a
1.5-acre emergent prairie area, and 3555 acres of wet prairie within the projected

footprint. “hese are currently used as pastureland. Hydrologic flow through the area
cC ised between both planned levees will be unaltered.

> work should not result in violations of water quality standards. Water quality will not
be adversely impacted by this project, and Commonwealth water quality standards wit
be met. Contaminants will not be introduced by clean fill material that may become
suspended or dissolved 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 itself as a productive part of the overall
ecosystem. No long-term surface water quality problems will result.

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 reqguire application to begin after NEPA coordination is
completed, not before.



ClL. J-PD—EE (200) 1Z July 1995

MEMORANDUM FOR Chief, Environmental Studies Section

SUBJECT: Rio Culebrinas Water Quality (404), Air Quality, and HTRW
Input

7 Enclosed is a copy of the water guality, air guality, and HTRW
—-.vil Works Report for subject project for your use. The report is
sumnarized below.

2. Water Quality. Water Quality will not be adversely impacted by
this project, and Commonwealth water guality standards will be met.
Contaminants will not be introduced by clean fill material that may
become suspended or dissolved in the river water during the
construction operations. Short term increases in turbidity are
expected during the construction phase of the project; however, the
system will re-establish itself as a productive part of the overall
ecosystem. No long—term surface water gquality problems will result.

3. Air Quality. No adverse effects on air gquality will result from
the inplementation of the proposed project. Fugitive dust may be
generated by excavation and deposition of fill material, as in the
construction of levees., All dust and pollution suppression measures
and equipment required under Federal and Commonwealth laws and
regulations will be utilized during project construction.

4. Hazardous Toxic and Radiological Wastes (HTRW). Preliminary
research (background information, literature search, etc.) revealed
that no known sources of HTRW materials exist in the directly
impacted portions of the project corridors. A civil works audit as
defined in ER-1165-2-132 for HTRW materials was conducted in May of
1995. The following signs of potential HTRW problems were not
identified: landfills, dumps, and disposal areas; burning or burnecd
areas; tanks; vats, lagoons, ponds, and basins sludge pits; pits,
guarries, and borrow areas; wells; containers of unidentified
substances; spills, seepage, and slicks; ocdors; dead or stressed

v 2getation; water treatment plants; ditches, trenches, or
depressions; mounds and dirt piles; transport areas, such as boat ox
rail yards, harbors, airports, and truck terminals; and abandoned
buildings. No sites with potential for contamination with HTRW were
found. Additional trip reports, photes, and other documentation are
on file in the CESAJ District office.

5. POC for this work is Mr. I%}n Acosta at X1693

u A \\\LL WJW

Encl 1. w3 J. MC ADAMS
chlef, nviror =ntal
yjmalil - Section



“ \TER QUALITY. ATR QUALITY o & RW-CIVIL WORKS R JRT FOR
RIO CULEBRINAS AT AGU .DILLA, PUERTO RICC.

1. HAZARDOUS TOXIC RADIOLOGICAL WASTE (HTRW) INITIAL ASSESSMENT

(Reconnaissance Phase). An initial HTRW assessment was conducted for a Section 205 Flcod

Cor ~ol project to be located along Rio Culebrinas at Aguadilla, Puerto Rico. (see attachments 1 and

2 > location and vicinity maps). This assessment also included an investigation of the water quality
air quality potential impact in the project area. The assessment addresses the existence of, or

- tential for, HTRW contamination on lands, structures and submerged lands in the study area, or

xternal HTRW contamination which could impact or be impacted by the proposed project.

Contamination problems will be considered in determining whether to proceed to the feasibility phase. -

The assessment will help identify and develop the level of effort to be undertaken in the feasibility

phase. )

a. Level of effort. Consideration of HTRW in the initial assessment phase involves the same
level of detail given to other engineering, economic, real estate, and environmental aspects of the
project. This initial HTRW assessment of the project area relied primarily on existing documents,
interviews, and observ:itjom gathered during the conduct of a site visit.

b. Procedures. The following was documented.

i. Land Uses: The predominant land usage in the project area consists of agriculture and poses little
or no HTRW threat. The proposed work will be carried out from Highway 2 to high ground at

Espinar community.

ii. Adjacent Problems: In an interview with Felix Lopez, US Fish and Wildlife Services
representative, it was indicated that the area presented no adverse impacts or HTRW threat.

iii. Soils: The principal soil types found in the Rio Culebrinas basin area are the Valdora-Moca,
Colinas-Soler, Caguabo-Mucara, and the Copsumo-Humatas in the uplands and the Coloso-Toa and
Bejucos-Jobos in the lower flood plain. These soils are predominantly of the "D" type, indicating
high runoff potential. Type "B” soils, indicating moderate drainage potential, are also found within
the basin. The principal soil type surrounding the proposed work site Coloso-Toa.

According to the U.S. Weather Bureau climatological zone designations, the upper part of the basin
" les within the western interior zone; the northern part and flood plain are in the northern slopes zone.

iv. Photos: Current and historical photographs have been studied and compared to assist in
1 ntifying potentially contaminated sites/structures (see attachment 3). No evidence of contaminated

sites was found.

v. His y: The Rio Culebrinas flood coun . project is located on the northwestern coast of Puerto
*T 1 A yuadilla, approximately 130 kilom sters (81 mil - from the city of San Juan. 7T ie river
“lo.. i.uv eely diection throuzh the municipalities ¢ © [ ares, San Sebastian, Moca, - ada, and
"1 o diswa fge it o Aguadilin B0 The o s bordered on the north, sou 1, and cast b

1

iver bosins, ¢ the west by th= b .



Since the turn of the century, there have been at least 38 damaging floods on the Rio Culebrinas
Basin. The largest flood of record occurred on September 16, 1975. This flood had an estimated
recurrence nterval of approximately 25 years. The discharge associated with this flood was estimated
at 1,954 cms (69,000 cfs), and stages just downstream of Highway 2, where ground elevation
averages about 4.0 meters, reached about 7.2 meters (23.6 feet) above mean sea level. Other 'arge
floods in the Rio Culebrinas for which records are available occurred in October 1972, May 1980,
October 1981, May 1985, May 1986 and August 1988. The dates of these events, elevations abave
mean sea level (msl), and their respective peak discharges in cubic meters per second (cms) as
determined by the United States Geologic Survey (USGS) at the Moca gaging stations -are shown on
Table 1 of the Reconnaissance Report dated March 1992.

vi. Records Search: Appropriate available records, such as community right-to-know records have
been reviewed. Also contacted was the U.S. Fish and Wildlife Service and the Puerto Rico
Environmental Quality Board (EQB), with the same results as mentioned above. No problems were
identified. : :

vii. Anecdotal Evidence: To obtain additional information, long-time local residents or workers were
interviewed about past land uses, potential contamination, and any history of HTRW problems No
HTRW problems were identified.

+riii. Agency Coordination: Federal, State, and local regulatory or response agencies were consulted
for licepse/permit actions, for any violations, enforcement actions, and/or litigation against property
owners, and for general information about local HTRW problems such as illegal dumping and past
contamination, etc. No other problems were found.

ix. Site Visitation Sheet: A visual survey of the proposed project site was made to determine the
potential for HTRW. No evidence of surface contamination or partially buried containers, discolored
soil, seeping liquids, films cn water, abnormal or dead vegetation or animals, suspect odors, dead-end
pipes, spnormal grading, fills, or depressions were observed.

a. An experienced Environmental Engineer was part of the team doing field visits and made record
searches, interviews, and on-site visual evaluation for possible HTRW contamination.

b. Results. A preliminary assessment was conducted in May 1995 to address the existence or
poteantial for occurrence of HTRW contamination on lands, including structures and submerged lands,
in the Rio Culebrinas project/study area in Aguadilla, Puerto Rico. The preliminary assessment for
the project/study area included a project review, site literature/document review, and site
reconnaissance. During each assessraent, the following signs of potential HTRW problems were-
looked for:

Landfills, dumps, disposal areas
Burmning or burned areas

Tanks (underground surface)

Vats, lagoon, ponds or basins sludge pits
Excavations (pits, quarries borrow areas)
Wells

Containers of unidentified substances
Spuls, seepaye, slicks



Odars
Dead or stressed vegetation (brown, spotted curled or withered leaves)
Water treatment plaots
Ditches, trenches, depressions
Mounds and dirt piles
apsport areas (i.e. boat yards, harbors, rail yards, airports, truck terminals)

randoned buildings

c. There is refuse floating on the canal,. ( see attachment 3 for photographs of the area). The
components of the refuse are garbage, food wastes, and rubbish which includes glass, tin cans and
paper. This could present a direct threat to human health in the future. The relationship be’ solic
wastes and human diseases should be apparent. Improper disposal of solid wastes is a definite health
azard, which can serve as the catalyst for the spread of at least 22 human diseases. The most
important vectors (vectors are means by which disease organisms are transmitted) of human iseases
ir regard to solid wastes are rats and flies (water, air and food can be factors). The fly is  orolific
breeder (70,000 flies can be produced in 1 cubic foot of garbage) and a carrier of many diseases,
e.g., bacillary dysentery. Rats destroy property and can caunse infection by direct bite; they are also
dangerous as carriers of insects which can also act as vectors. Refuse is unsightly, unhealthy, and
damaging to the wildlife.

The refuse appears to be primarily municipal solid waste and debris rather than excavatab ot Ne
recommend that the refuse be removed from the Rio Culebrinas and properly disposed of in .: utary
landfitl. Also is recommended that a public awareness campaign (newsletter, signs, etc.) be develaned
* \he project area and vicinity to avoid further contamination and to address the impact to humag,

v life, and aquatic environments.

d. Resolution of HTRW issues. No issues were found.

e. Spomsor’s commitment. The Feasibility Cost Sharing Agreement (FCSA) will state that the
development of a response plan for dealing with any HTRW discovered is a 100 percent non-Federal
¢ s stated in Engineering Regulation 1165 -2- 132 "Water Resources Policies and Authorities -

- W Guidance for Civil Works Projects”, dated June 1992.

2. WATER QUALITY. The EQB has designated the waters of Rio Culebrinas as class SD.
According to USGS, the water from Rio Culebrinas is of good quality and suitable for most purposes.
Short term local increases in water turbidicy are expected due to construction activities. All
appropriates measures required by EQB regulations would be adopted. It is believed that conditions
will return to normal soon after construction activities have terminated. A data base apalysi. ~ (he
historical data available . as performed on the EPA STORET system and the USGS Water Resources
Data-Puerto Rico and U. . Virgin Islands, with the following results; one station was reported to
:ollect data from the vicinity of the proposed area between 1968 to 1989.  is station collected
“amples to test for inorganic and bacterial constituents in water. Two static 1S upstream from the
proposed work site were also studied. These stations collected samples to test for organic, inorganic,
and bacterial constituents in water. The values reported from these stations comply within the EQB
P rameters for waters with the SD classification, with certain exceptions. Fecal contamination 1y
~e 10§ SBCiQUS Y Juality problem. In addition, the data reflected concentrations o . 1

greater han EQB speciuications.
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Hydrolcgist, Senen Guzman, USGS Puerto Rico, suggested that these elevated levels were most
«due to urban runoff from the city of San Sebastian and were fairly typical of the area.

3. AIR QUALITY. The air quality in the Rio Culebrinas area is good due to the presence of either
on-. or off-shore coastal breezes. The EQB, Air Quality Division has classified the Rio Culebrinas
Pproject area as an attainment area. No appreciable decrease in air quality is expected in the future
because of the presence of either on-, ar off-shore coastal breezes. Fugitive dust can be generated by
-excavation and deposit of fill material, as in the construction of levees. All appropriate measures
required by EQB regulations will be adopted during construction,
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& TION 404(b} EVALUATION

Flood ( ontro  -cject
Rio . .br aas
# daand Ag1 adu a, Puerto Rico

I. Project Description

a. Location. The proposed work will be performed Cafio Madre Vieja and Rio
Culebrinas, between the municipalities of Aguada and Aguaditla, Puerto Rico.

b. General Description. The proposed plan calls for the construction of two flood
control levees to separate the last downstream segment of Cafio Madre Vieja from
adjoining residential communities. Other project features are: a short cutoff channe ™ o
connect two meanders of the stream where the Aguadilla Levee will interrupt it, four
drainage structures, interior drainage channels, and a commercial borrow area located

in Aguada.

c. Authority and Purpose. This study and proposed project were developed ur
the authority of Section 205 of the 1948 Flood Control Act, as amended.

d. General Description of Dredged or Fill Material.

(1) General Characteristics of Material. Clean, toxic contaminant-free fitl will
be used.

(2} Quantity of Material. Approximately 110,000 cubic yards of fil. And 1,000
cubic yards of spoil fill.

(3)_Source of Material. Approximately 30,000 cubic yards would come from the
cutoff and drainage channels and the rest from the commercial borrow site at nearby
Tablonal Quarry.

e. Description of the proposed Discharge Site.

(1) Location. Most spoil fill will be disposed of within the right-of-way of the
levees, o top or on the sides slopes as topsoil. Any spoil fill or debris that cannot be
disposed of in that manner will be disposed of in the municipal landfill in use by the

nicipalities of Agtadilla and Aguada at the time the work takes place.

{(2) Size. The approximately 19.6 acres. Area of the levee footprints. And
the minimal debris and spoil found to be unsuitable will go in the existing landfills.



(3} Type of Site. Mostly uplands pastureland.

{4) Type of Habitat. Footprint of the levees

{(5) Timing and Duration of Discharge. Duration of the actual levee
construction.

f. Description of Disposal Method. Transportation over existing roads, using
commercial trucks. Deposition at existing municipal sanitary landfills.

fl. Factual Determinations

a. Physical Substrate Determinations.

{1) Substrate Elevation and Slope. Both levees would have an average
structural height of 2.5 meters, 1 on 2.5 side slopes, an average levee base of
16 meters, and a levee crest width of 3 meters.

(2) Sediment Type. Sandy silt.

(2) Dredqge/Fill Material Movement. Material to be excavated cy backnoe
and carried to final destination using dump trucks.

(4} Physical Effects on Benthos. No effect is expected on the Benthic
habitat.

b. Water Circulation, Fluctuation and Salinity Determination.

(1} Water Column Effects. These are Class SD waters. No changes are
expected.

(2) Current Patterns and Circulation. Existing fast water flow patterns for
the Culebrinas River will remain unchanged.

{3} Normal Water Level Fluctuations and Salinity Gradients. No ¢ anges
are expected.

¢. Suspended Particulate/Turbidity Determinations.

(1} Expected Changes in Suspended Particulates and Turbidity Levels in
the Vicinity of the Disposal Site. None expected. The disposal site is the footprint
of the levee and the municipal landfill, no permanent turbidity level changes are
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expected during d_ ssition. The acceptable turbidity levels in the Culebrinas River
{50 NTUs) will nu. be exceeded.

{2} Effects on the Chemical and Phvysical Properties of the Water Column.

{(a) Light Penetration. Since no significant changes in turbidity are
expected, no significant changes in light penetration are expected, either.

(b} Dissolved Oxygen. The amount of dissolved oxygen 5.0 mr
(PPM} is not expected to vary.

{c} Toxic Metals, Organics, and Pathogens. No increase expected in
these parameters.

{d} Aesthetics. The earthen levees will be re colonized by the
existing vegetation, blending with the surroundings

{3) Effects on Biota.

{a) Primary Productivity and Photosvnthesis. No effect,

(b) Suspension/Filter Feeders. No effect.

{c} Sight Feeders. No effect.

d. Contaminant Determinations.

e. Aguatic Ecosystem_and Organism Determinations.

{1) Effects on Plankton. None.

(2) Effects on Benthos. None.

{3} Effects on Nekton. None.

{3) Effects on the Agquatic Food Web. None.

{b) Effects on Special Aquatic Sites.

(a) Hardground and Coral Reef Communities. Doesn't apply.

(b) Sanctuaries and Refuges. Not applicable.




(c) Wetlands. The project will impact approximately 1.5 acres of
emergent wet prairie currently used as pasturelands, and having a total biological value
of 1 unit in accordance with the Wetlands Rapid Assessment Procedure Methodology
(WRAP). Mitigation for unavoidable project impacts, if needed, would include
enhancement of 1 acre of emergent wet prairie.

(d} Mud Flats. Not applicable.

(e} Vegetated Shallows. Not applicable.

{f) Riffle and Pool Complexes. Not applicable.

(6} Endangered and Threatened Species. No endangered species was
identified in the work area.

(7} Other Wildlife. Not applicable.

{8) Actions to Minimize Impacts. The design and footprint of the project
were modified to aveid work inside the wetlands of Coastal barrier PR-75.

f. Proposed Disposal Site Determinations.

(1) Mixing Zone Determination. Not applicable.

{2} Determination of Compliance with Applicable Water Quality Standards.
Fill deposition will occur within the footprints of the levees on existing
pasturelands. Other deposition will be in contained, approved municipal
landfills. The Corps has thus determined that the proposed work complies
with Applicable Water Quality Standards.

(3) Potential Effects on Human Use Characteristics.

{a) Municipal and Private Water Sunplies. Not applicable.

(b) Recreational and Commercial Fisheries. Not applicable.

(c} Water Related Recreation. Not applicable.

{d) Aesthetics. No aesthetic changes are foreseen, the levees wi!l
be re-colonized by the local vegetation.
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Parks, National and Historic Monuments, ~ational Se 1 ‘es,
vvilderness Areas, Research Sites, and Similar Preserves. No applicable.

g. Determination of Cumulative Effects on the Aguatic Ecosystem Mone
expected.

h. Determination of Secondary Effects on the Aquatic Ecosystem. None
expected.

11l. Findings of Compliance or Non-compliance with the Restrictions on Discharge.

a. No significant adaptations of the guidelines were made relative to this
evaluation.

b. No practicable alternative exists which meets the study objectives that
does not involve discharge of fill into waters of the United States.

c. After consideration of disposal site dilution and dispersion, the discharge
of fill materials will not cause or contribute to, violations of any applicable State
water quality standards for Class [l waters. The discharge operationy = not
violate the Toxic Effluent Standards of Section 307 of the Clean Water Act.

d. The construction of the levees and associated canat cut will not
jeopardize the continued existence of any species listed as threatened or
endangered or result in the ltkelihood of destruction or adverse modification of any
critical habitat as specified by the Endangered Species Act of 1973, as amended.

e. The placement of fill maternial will not result in significant adverse effects
on human health and welfare, including municipal and private water supplies,
recreational and commercial fishing, plankton, fish, shelifish, wildlife, and special
aquatic sites. The life stages of aguatic species and other wildlife will not be
adversely affected. Significant adverse effects on aguatic ecosystem diversity,
productivity and stability, and recreational, aesthetic, and economic values will not
ocour.

f. On the basis of the guidelines, the proposed disposal site for the discharge
of dredged material is specified as complying with the requirements of these
guidelines.



SECTION 404(b) EVALUATION

Flood Control Project
Rio Culebrinas
Aguada and Aguadilla, Puerto Rico

|. " Project Description

a. Location. The proposed work will be performed Cano Madre Vieja and Rio
Culebrinas, between the municipalities of Aguada and Aguadilla, Puerto Rico.

b. General Description. The proposed plan calls for the construction of two flood
control levees o separate the last downstream segment of Cafo Madre Vieja from
adjoining residential communities. Other project features are: a short cutoff channel, to
connect two meanders of the stream where the Aguadilla Levee will interrupt it, four
drainage structures, interior drainage channels, and a commercial borrow area located
in Aguada.

c. Authority and Purpose. This study and proposed project were developed :nder
the authority of Section 205 of the 1948 Flood Control Act, as amended.

d. General Description of Dredged or Fill Material.

(1) General Characteristics of Material. Clean, toxic contaminant-free fill will
be used.

(2) Quantity of Material. Approximately 110,000 cubic yards of fill. And 1.300
cubic yards of spot! fill.

(3)_Source of Material. Approximately 30,000 cubic yards would come from the
cutoff and drainage channels and the rest from the commercial borrow site at nearby
Tablonal Quarry.

e. Description of the proposed Discharge Site.

(1} Location. Most spoil fill will be disposed of within the right-of-way of the
levees, on top or on the sides siopes as topsoil. Any spoil fill or debris that cannot be
disposed of in that manner will be disposed of in the municipal landfill in use by the
Municipalities of Agladilla and Aguada at the time the work takes place.
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(2) Size. The approximately 19.6 acres. Area of the levee cotprints.
“ire minimal debris and spoil found to be unsuitabie will go in the existing 1andfills.

(3) Type of Site. Mostly uplands pastureland.

{4) Type of Habitat. Footprint of the levees

(5) Timing and Duration of Discharge. Duration of the actual levee
construction.

f. Description of Disposal Method. Transportation over existing roads, using
commercial trucks. Deposition at existing municipal sanitary landfilis.

il. Factual Determinations

a. Physical Substrate Determinations.

{1) Substrate Elevation and Slope. Both levees would have an average
structural height of 2.5 meters, 1 on 2.5 side slopes, an average levee base of
16 meters, and a levee crest width of 3 meters.

(2) Sediment Type. Sandy silt.

{2) Dredge/Fill Material Movement. Material to be excavated by backhoe
and carried to final destination using dump trucks.

{4} Physical Effects on Benthos. No effect is expected on the Benthic
habitat.

b. Water Circulation, Fluctuation and Salinity Determination.

{1) Water Column Effects. These are Class SD waters. No changes are
expected.

(2) Current Patterns and Circulation. Existing fast water flow patterns for
the Culebrinas River will remain unchanged.

(3) Normal Water Level Fluctuations and Salinity Gradients. No changes
are expected.

c. Suspended Particulate/Turbidity Determinations.




(1) Expected Changes in Suspended Particulates and Turbidity Levels in
the Vicinity of the Disposal Site. None expected. The disposai site is the footprint
of the levee and the municipal landfill, no permanent turbidity level changes are
expected during deposition. The acceptable turbidity levels in the Culebrinas River
{50 NTUs} will not be exceeded.

{2) Effects on the Chemical and Physical Properties of the Water Column.

(a) Light Penetration. Since no significant changes in turbidity are
expected, no significant changes in light penetration are expected, either.

{b} Dissolved Oxvygen. The amount of dissolved oxygen 5.0 mg/L
(PPM} is not expected to vary.

{c} Toxic Metals, Organics, and Pathogens. No increase expected in
these parameters.

(d} Aesthetics. The earthen levees will be re colonized by the
existing vegetation, blending with the surroundings

{3} Effects on Biota.

fa} Primary Productivity and Photosynthesis. No effect.

{b} Suspension/Filter Feeders. No effect.

{c) Sight Feeders. No effect.

d. Contaminant Determinations.

e. Aguatic Ecosystem and Organism Determinations.

{1} Effects on Plankton. None.

{2) Effects on Benthos. None.

{3} Effects on Nekton. None.

(3} Effects on the Agquatic Food Web. None.

{5) Effects on Special Aquatic Sites.
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{a} Hardground and Coral Reef Communities. Doesn't apply.

(b) Sanctuaries and Refuges. Not applicable.

{c}) Wetlands. The project will impact approximately 1.5 acres of
emergent wet prairie currently used as pasturelands, and having a total biological value
of 1 unit in accordance with the Wetlands Rapid Assessment Procedure Methodology
(WRAP). Mitigation for unavoidable project impacts, if needed, would include
enhancement of 1 acre of emergent wet prairie.

(d) Mud Flats. Not applicable.

(e} Vegetated Shallows. Not applicable.

{(f) RHiffle and Pool Complexes. Not applicable.

(6} Endangered and Threatened Species. No endangered species was
identified in the work area.

{7) Other Wildlife. Not applicable.

{8) Actions to Minimize Impacts. The design and footprint of the project
were modified to avoid work inside the wetlands of Coastal barrier PR-75.

f. Proposed Disposal Site Determinations.

(1) Mixing Zone Determination. Not applicable.

{(2) Determination of Compliance with Applicable Water Quality Standards.
Fill deposition will occur within the footprints of the levees on existing
pasturelands. Other deposition will be i~ contained, approved municipal
landfills. The Corps has thus determined that the proposed work comuniies
with Applicable Water Quality Standards.

{3} Potential Effects on t'uman Use Characteristics.

(a) Municipal and Private Water Supplies. Not applicable.

(b} Recreational and Commercial Fisheries. Not applicable.

{c) Water Related Recreation. Not applicable.




{d) Aesthetics. No aesthetic changes are foreseen, the levees will
be re-colonized by the local vegetation.

(e} Parks, National and Historic Monuments, National Seashores,
Wilderness Areas, Research Sites, and Similar Preserves. Not applicable.

g. Determination of Cumulative Effects on the Aquatic Ecosystem. None
expected.

h. Determination of Secondary Effects on the Aguatic Ecosystem, None
expected.

Il. Findings of Compliance or Non-compliance with the Restrictions on Discharge.

a. No significant adaptations of the guidelines were made relative to this
evaluation.

b. No practicable alternative exists which meets the study objectives that
does not involve discharge of fill into waters of the United States.

c. After consideration of disposal site dilution and dispersion, the discharge
ot fil materials will not cause or contribute to, violations of any applicable State
water quality standards for Class Il waters. The discharge operation will not
v'olate the Toxic Effluent Standards of Section 307 of the Clean Water Act.

d. The construction of the levees and associated canal cut will not
jeopardize the continued existence of any species listed as threatened or
endangered or result in the likelihood of destruction or adverse modification of any
critical habitat as specified by the Endangered Species Act of 1973, as amended.

e. The placement of fill material will not result in significant adverse effects
on human health and welfare, including municipal and private water supplies,
recreational and commercial fishing, plankton, fish, shellfish, wildlife, and special
aquatic sites. The life stages of aquatic species and cther wildlife will not be
adversely affected. Significant adverse effects on aquatic ecosystem diversity,
productivity and stability, and recreational, aesthetic, and economic values will not
occur.

f. On the basis of the guidelines, the proposed disposal site for the discharge

of dredged material is specified as complying with the requirements of these
guidelines.
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b3 COASTAL ZONE MANAGEMENT ACT COORDINATION — Certification of
Ce~ sliance with PR Coastal Management Plan and Application for Concurrence from
- R 2 anning Board.

At this time the study and recommended plan have been determined to be in

compliance with the major programs and objectives of the Puertc Rico Coastal

anagement Program. Concurrence from the Puerto Rico Planning Board (PRPE} will
e sought when the public comment period on this EA has closed.



COMMONWEALTH OF PUERTO R.CO “ilnlilas Gavernmental Center, North Ridg

OFFICE OF THE GOVERNOR Do Diego Avs,; Stop 22
PUERTO RICO PLANNING BOARD P. 0. Box 41119, San Juan, P. A. 00D 4G - 111

June 4, 1991

A. J. Salem, Chlief

Planning Pivision .

Department of the Army
Jacksonville District

Corps of Engineers

P.0O. Box 4970 o
~Jacksonville, Florida --32232-0019

" Att: _Environmental Studies Section

Dear Mr. Salem:

_E‘.write in rgferencé ~to-youpnnequestr-fc?_cogmelts on- the
reconnalssance-level report for the Rio ( <brit 3 and Cafo
Madre Vieja flood . protectiomn project, ~300QT + of - the -
Municipality . of Aguadilla. Histerical records shov that the
area vest of Highway PR-2-has been affected by floods of both
Rio Culebrinas and the Cafio. : ' _ ‘

According to FEMA's panel number 720000-0009B and our Flood
Zones Map number 1D, Urb. Garcia, Urb. Victorla and the
Publie Housing Project José Aponte were affected by t e 100
year-flood, and were classified within the floodway. Urban
development vas restricted because of the floods, as showvwn
dotted lines, in our Land Use Plan for Aguad ...a,
{corresponding parts included). The Plan also proposes that
the lands located northeast and adjacent to the mouth of Cafio
Madre Viela be used for recreatiohal uses.

Any additional iInformation that you may need will be
furnished on reguest,

Patria G. Custodio
Chairperson

Enclosure
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SITF JISIT! 2AMORANDL. AND WRAP SCORE SHEETS

Project completion will directly impact approximately 1.5 acres of emerge” wet
prairie currently used as pasturelands and 0.2-acre of Red mangrove swamp. hese
were assessed to have a total biological value of 1 unit, using the = 2 ands Rapid
Assessment Procedure Methodology (WRAP). The score was 0.48 for the pasture and
(5.56 for the Red mangrove. Mitigation for unavoidable project impacts, if needed, would
inctude enhancement of 1 acre of emergent wet prairie. The USACE estimates that
project completion will atso result in the construction of drainage channels parallel to the
levees. These will have an average width of approximately 7 meters (21feet) and will
run for the entire length of the levees. This will create approximately
21 x 9,723 = 204,183 square feet or 4.69 acres of habitat for fish and amphibian
species.

Assuming creation of at least 13 meters (40 feet) of shallow littoral area on both
banks of each channel, an additional 8.93 acres of wetlands would be created. The
USACE believes that the wetlands and waters of the United States created by the
project would avoid a net loss of wetlands.

Present during the October 12, 1999 site visit: Beverly Yoshioka USFWS; Ana
Roman, USFWS; Jorge M. Tous, USACE, Esteban Jimenez, USACE.



CESAJ-PD-ES 12 October 1999

MERORANDL  FOR RECORD

‘SUBJECT: Culebr as River Flooc Control (Aguadilla & Espinar Levees) Project
Site .isit ' '

1. @oing west to east along the Aguadilla levee footprint (24.2 acres or

98 095 square meters ncluding levee, drainage channel, ramps, and right of
way), the start is an  nproximately 35% urban developed area. It continues
along fields use for .Jorsc . grazing. Sawgrass predominates with few
depressional wetlands. F unctional wetlands are 10% or less of the total footprint
area of the proposed Aguadilla levee. These are found mostly halfway along the

footprint.

2. A similar situation is seen along the Espinar levee proposed footprt,

(17.5 acres or 70,88% square meters including levee, drainage channel, ramps,
ancd -ight of way). Upiand herbaceous species and sawgrass predominate.
Mangroves and cattail (Typha spp.) are found in 10% or less of the footprint area.
The most im ~ssive wetland vegetation is seen in ar approximately 100-foot by
70-foot section of coastal barrier vegetated over 90% by climax rec mangroves
with a height over 50 feet . This exists in the margins of the drainage channel,
which exist parallel to the coastline in a south-north attitude, no more than 500
feet inland and connecting to the estuary at the mouth of the Culebrinas River.
Considerable sediment extrusion rto the bay is seen at the Culebrinas River

estuary.

3. For the projected cut at the central area approximateiv halfway between the
two projected levees: The area currently includes drainage channels with flowing
water, supporting mature white mangrove populations with approximately 90%
coverage for some 25 feet from the existing channel margins. An mangrove

i renile and Typha understory dominates.

T inotning foltows///TITHITIIITTT T LTI E T T

ESTEBAN JIMENEZ
Biologist



S : S JIMMARY

ESTUARIMEZ WF' L.UND RA]

ASSESSMENT PROCE URE

~ =~ i and Wildlife Utilization:
Slight human impact due to ad_]acent beach and area habltatlon

Debris seen. No fish seen.
Crustacean burrows.

. = .~ =

~ 5 O ..story/Shrub Canopy:

Mature.Red Mangrove > 90%

- Cround Cover: -
Juvenile Mangrove and Typha  40%

2. ' )land/Wetland Buffer:

>30", < 300

2 cld Indy o "Wt T vdrsiopy:
Flow “or ir chan el.
Adec a. 'Crope o

D “Sire  isit: 12 Vet 99
) ) E-WI 4 7 5CC

Ewva _tor(s): £ Jimenez

sject/Site: R. Culebrines (Espinor Levee at Coastal Barrier)
Pe -mit Number: :
We anc u): -
Y e and wne: Saltwater Swamp’
Lood o se: Coastal Barrier and Rim off channel

0 78

NOTES



EVALUATION SUMMARY

ESTUAR.INE WETLAND RAPID ASSESSMENT PROCEDURE

Pate of Site Visit: 12 (Oct 99

Fvaiaator(s):

Project/Site:

E. Jimenez

R. Culebrinas (Espinor Levee)

Permit Number:

Wetland ID:

Wetland Type: Emergent (Freshwater Flat) prairie

Land Use;

Agricultural Use

E-WRAP SCORE 0.33

NOTES

SCORE -

0.5 Fish and Wildlife Utilization:

-

0 5. Overstory/Shrub Canopy: -

Cattle and associated bird species
No fish seen.

Upland Spp. ~ 80%

0.5 Ground Cover: -

~ 107 Cattail (Typha). Predominant upland Spp.

1.5 ' ‘'and/Wetland Buffer:

0+ Fold

>30°  Comnection to wildlife corridors

A" ator of euand Hvdrolaoy:

Altered wetland hydrology would require scrapedown.

Joavd P

b Pecotreathg

2.

. T

2 5

r



. YWithout °

ESTUAr 'NEWE _AND R~ D ASSESSMENT PRt 7 )URE

ite Visit: 12 Dt 99 | -

srate of Site Visi | ' E-WRAP SCORE Q.- ~
Evaluator(s): E. Jimenez

F ect/Site: . Rio Culebrinas (Aguadilla Levee follewing Cano Madre ' _.ja)
Permit Number: : :
Wetland ID: . _ ”

‘Wetland Type: Freshwater Flat (emergent prairie

Land Use: Horse/Cattle pasture - :

STORE — NOTES

]. _ Fish and Wildlife Utilization:
Birds associated with cattle ({:e. egrets). No fish seen. Various
crab burrows.

d - 2 - e . =

0 _. Ove-rsto /Shl;ub Canopy:

No nesting. <-10%Z in some depressional areas.

0.5 Ground Cover: - 7
Typha and Buttonwood 107

1.5 Upland/Wetland Buffer:

30'>  x £300'. Wildlife corridor connections.

T Indigat TWetland v rolouy:

Sitirnsl v 7 Cien indicating inte ~Ference with drole v,

ot |
Lu=2¢5 L,+205) ‘
7L - ‘ = + }O 5 -

WU
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EVALUATION SUMMARY Without Projuect
ESTUARINE WETLAND RAPID ASSESSMENT PROCEDURE
.‘ V- -t: - ‘ -
Trate of Site Visi 12 Oct. 99 ‘ . | F-WRAP SCORE 0.76

Evaluator(s): E. Jimenez

Zulebrinas (Plarmed cutoff between Espinar and Aguadiiia)

P roject/Site: R.

Permit Number: _

Wetland ID: -

Wetland Type: " Mangrove forest and existing channel.

L and Use: Undeveloped.

SCORE - NOTES

Fish and Wildlife Utilization:
No fish seen. Birds {crane) seen. Rodents crabs and burrows.

,2___'.

3 ‘ VOversto'rv/th."ub Canopy:
Over 90% mature mangrove (white)

2 Ground Cover:
Wetland spp., Mangrove juveniles. -

2 Upland/Wetand Buffer:
30'» x < 300", undeveloped., Comnected to possible wildlife

corridors.

vidrolooy:

i Ficid Indicators of Wetland |1

Standing water with high hydropericd.
vegetation. :

—~norts wetl

2 5N or Quaiily
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I. " INTRODUCTION

This appendix presents the basic hydrologic data and
analyses used to define the flooding conditions for the
Rio Culebrinas Detailed Project Report.

IT. DRAINAGE BASIN INFORMATION
A. Location

The Rio Culebrinas basin is located in the
northwestern part of the island of Puerto Rico, about 130
kilometers from the City of San Juan. The basin is
bordered to the north and east by the Rio Guajataca basin,
to the gouth by the Rio Culebra and Rio Grande de Afiasco
basins, and to the west by Aguadilla Bay. There are no
impounding reservoirs within the river basin. The
drainage area of the watershed is.about 322.6 square
kilometers. Figure A-1 shows whe the study area is
located in Puerto Rico along wmth he ba91n and subbasins
of Rio Culebrinas. ; ~

T

B. Topography

The basin is considered a fairly gently sloping
basin with elevations rangindg from sea level at Aguadilla
Bay, to over 300 meters mear Juncal, at the basin divide
between Rio Culebrimas and Rio Guajataca. A prominent
feature of the basin is .a 100 meter high limestone
escarpment that tends. along its northern boundary.

C. Geology,'Soiléﬂand Vegetation

The principal soil associations found in the Rio
Culebrinas watershed area are the Voladora-Moca, Colinas-
Soler, Caguabo-Mucara, and the Consumo-Humatas, in the
uplands and the Coloso-Toa and Bejucos-Jobos in the lower
flood plain. These soils are mostly of the D type with a
high runoff potential. Type B soils with moderate degree
of drainage potential are also found in this basin. The
flood plain is composed of alluvial deposits of sands
silts, clays and gravels of various sizes.

The forest and pasture areas are located in the
eastern hilly part of the watershed and the urban area is
located near the ocean. Land use within the flood prone
area is urban with commercial and light industrial areas.



D. Climate

The climate in this area is characteristically
tropical. Mean annual temperature in this region varies
from approximately 21 degrees centigrade to 26 degrees
centigrade. Mean annual precipitation for the region
varies from 115 to 205 centimeters. The annual pattern of
rainfall in the basin is such that the wettest period of
the year is the hurricane season, which occurs in the
latter part of the summer and the early part of fall.

E. Main Streams and Tributaries

The Rio Culebrinas originates in the western
part of the Cordillera Central (the central mountain range
of Puerto Rico) at an elevation of about 300 meters above
mean sea level and flows in a westerly direction through
the towns of San Sebastian and Méga.to discharge into the
Aguadilla Bay. The major trlhuta4 s for Rio Culebrinas
are Rio Guatemala, Rio Cano, Ri dor .and Quebrada
Grande. The total length of Rld Cule inas is about 44
kilometers. :

T o %
@t

The Cano Madre Vleja i& a distributary of Rio
Culebrinas and is about 2.1 *kilometere long. This is an
old river outlet that flows across the study area and
discharges into the Agmaf This small
intermittent streams:: btve‘boundary dividing the
municipality of A@ﬁ% idla to the east from the community
of Espinar to th& west .

F. :3£,Hyd$élogic Data

The US Geological Survey (USGS), in cooperation
with local and other federal agencies, collects and
maintaing a large amount of water resources data in Puerto
Rico. There is one USGS gage recording peak flows and/or
peak stages in Rio Culebrinas. This USGS gaging station
numbered 50147800 is located at PR Hwy 404 near Moca,
Puerto Rico. Approximate location is shown in Figure A-1.

G. Historical Floods

Since the turn of the century there have been at
least 38 damaging floods in the Rio Culebrinas Basin. The
largest flood of record occurred on September 16, 1975.
This flood had an estimated recurrence interval of
approximately 25 years. The discharge associated with
this flood was estimated at 1,954 cubic meters per second
(cms) and stages just downstream of PR Hwy 2 were 7.2



meters, mean sea level (msl), about 3.2 meters of water
depth.

The most outstanding recent floods in the
Aguadilla area for which stream gaging station records
exceeded 850 cms 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 records at the stream gaging
station exceeded 566 cms. These are indicated in Table A-
1.

H. Flood Flow Frequency Analysis

A log-Pearson Type III frequency analysis was
performed on the 35-years of annual peak discharge data
listed in Table A-1. The US Army Corps of Engineers
computer program Flood Frequency Analysis (FFA) was used
for the analysis. The estimated discharge-frequency curve
is shown in Figure A-4 along with the expected probability
adjustments. The plotting positions of the discharge data
are included in the figure for comparison. The frequency
curves corresponding to the 5% and the 95% confidence
limits are also shown in Figure A-4.

I. Rainfall

The National Weather Service (NWS) operates
several rain gages in Puerto Rico. The NWS Technical
Paper No. 42 (TP=42) shows generalized estimates of the
Probable Maximum Precipitation (PMP) and rainfall depth-
frequency data for Puerto Rico and the US Virgin Islands.
Contained in the report are isopluvial maps of
precipitation contours for selected frequencies. The maps
indicate rainfall increases toward the central mountain
region of Puerto Rico. Point rainfalls representing Rio
Culebrinas basin were obtained from TP-42 and are listed
in Table A-2.

The Standard Project Storm (SPS) is defined as
the most severe flood-producing rainfall depth-area-
duration relationship and the isohyetal pattern of any

storm that is considered reasonably characteristic of the
region.

The PMP is defined as the greatest depth of
precipitation for a given duration that is physically
possible over a given size storm area at a particular
geographical location at a certain time of the year. The
SPS was assumed to be 50 percent of the PMP.



III. HYDROLOGIC ANALYSIS
A. Computer Programs

The US Army Corps of Engineers HEC-1 computex
program was used to calculate the flood hydrographs for
various sub-basins. The HEC-1 estimates surface runoff
resulting from synthetic or observed storm events.

Several choices of estimating the rainfall-runoff
relationships are available in HEC-1. The Soil
Conservation Service (SCS) runoff curve number methodology
was selected for the Rio Culebrinas basin. Runoff curve
numbers are functions of soil types, land uses and
Antecedent Moisture Conditions (AMC).

Flood routings were performed for the Rio
Culebrinas by the Hydrologic Engﬁ,egrlng Center computer
program entitled UNET. The UNET" a one-dimensional
unsteady flow model that can smmyba e:dgmdrltlc and

network (looped) system.

B. Formation of HEC- l and UN T Models

1. Drainage Are&

Available US@S guadrangle maps on a scale of 1
to 20,000 were used tQ dellneate drainage boundaries for
the Rio Culebrinas baaln ‘S8urveys collected in February
and March l995_were also used. The watershed was divided
into 30 sub- baszns as shown in Figure A-1.

x

2. Curve Mﬂmbers

Runoff curve numbers were estimated for each
sub-basin by considering soil types, land uses, and the
AMC, appropriate for the rainfall frequency events. AMC I
conditions were used for 50, 20, and 10 percent chance
flood; AMC II conditions for 4 and 2 percent chance
floods; AMC III conditions were adopted for 1 percent and
events rarer than 1 percent. Estimated curve numbers for

various sub-basins and AMC conditions are listed in Table
A-3.

3. Lag Times

The lag times were computed for each sub-
basin by dividing each stream into several reaches and
applying the following formula:



L = X**(0,8 * (S+1)**0.7
1900 * Y**0.5

where

L = Lag in hours

X = Hydraulic length of watershed in feet

S = (1000/Curve Number) - 10

Y = Average watershed land slope in percent

4. Rainfall

The TP-42 point #ainfall data for various
durations were adjusted for the dfé%ﬁ%ga area of the
entire basin by HEC-1. Necessary corrections were also
made to convert partial duratidéh te equivalent annual
series rainfall. Balanced storms were then generated by
HEC-1 for various frequencies. Calculatlons were
performed at 5-minute 1nterVais

5. Flood Routlngs

A UNET’M@del was used in combination with
HEC-1 generatedg‘ub -basin hydrographs for flood routing
through the Rio C&lebrluas valley. Cross section data
were taken from surwveyg and available USGS quadrangle
maps. Manning’s rougﬁ ess values and other loss
coefficients were initially estimated and calibrated to
historical events documented in the USGS flood atlas.

6. Discharge for Existing Conditions with
Future Land Uses

The peak discharge-frequency data estimated
by the HEC-1/UNET model along Rio Culebrinas and at the
mouth of Cano Madre Vieja are listed in Table A-4. A
flood hydrograph estimated for 24-hour storm for the 100-
year event at the mouth of Rio Culebrinas and the mouth of
Cano Madre Vieja are plotted in Figure A-2 and Figure A-3,
respectively.



C. Hydrology of Interior Flooding

This analysis addresses the management of
interior surface runoff from areas that are protected by
project levees, reflecting future conditions development.
Culvert outlet structures that allow for drainage of the
interior areas to Cano Madre Vieja are provided through
each levee segment. US Army Corps of Engineers Hydrologic
Engineering Center Interior Flood Hydrology (HEC-IFH)
Package was used for the analysis of the interior flooding
hydrology.

HEC-IFH is a comprehensive computer program that
performs all of the components of an interior flooding
analysis. It is a framework on which the analyst can
model rainfall-runoff, routing, interior ponding, and
gravity outlet performance, as a dynamic, interactive
simulation that includes changing flood conditions in the
receiving stream. For this study, interior area flood
elevation-frequency relationships. were determined for
various alternative gravity outlet configurations by using
design storm event analysis in @ombination with interior
area runoff parameters that refl: ,future conditions
development. The resulting runoff was routed through
existing interior ponding areas adjacent to the project
levees, and then through graviky outlet culvert structures
dralnlng to Cano Madre Vieja. Coincident exterior flood
stage 10-year hydrograph for the with- project condition
was used for the tallwater boundary condition affecting
each culvert. -

sl e

No mifdmum fV+ﬁ11t1es for interior drainage were
identified in the: pre-project condition. Ex1st1ng
conditions flood stages were used to define minimum
gravity outlet facilities that would drain the protected
areas before those stdges were exceeded. Hydraulic design
data for interior drainage structures are listed in Table
A-8. Interior flood hydrology data and residual flood

elevations are presented in Table A-11 and Table A-12,
respectively.

D. Other Sources of Flooding

The detailed study area can also be flooded by
hurricane tides from the ocean. Tidal flooding effects
were not considered in the analysis. Tidal flood
protection was not within the scope of the riverine
protection project.



Iv. HYDRAULICS
A. Existing Conditions
1. Hydraulic Model

Hydraulic modeling of existing conditions
flood stages and post project stages were complied by
using UNET.

From the upstream side of PR Hwy 2 to the
coastline the area was divided into three reaches. Once
floodwaters pass the PR Hwy 2 crossing, the overbank flow
is divided between the outlets of Cano Madre Vieja and Rio
Culebrinas. Reach 1 was identified upstream of PR Hwy 2.
Reach 2 went from PR Hwy 2 to the mouth of Rio Culebrinas
and Reach 3 went from PR Hwy 2 to the mouth of Cano Madre
Vieja. A rating curve was used between Rio Culebrinas and
Cano Madre Vieja. This rating icurve is shown in Figure A-
5' =

2. Survey Data

The Rio Culebrinas area was surveyed in
February and March 1995. Detailed topographic maps were
prepared to a scale of 1 to 2,000 with a .5 meter contour
interval. Detailed information of the bridges and
culverts were obtained from the surveyor’s field books. A
site visit to the area in August 1995 also helped verify
the topographic information on the maps. All elevations
are referenced €6 the National Geodetic Vertical Datum
(NGVD) . The horizontal and vertical datums are referenced
to the North American Datum of 1983 and 1929,
respectively.

3. Roughness Coefficients

A Manning'’s roughness value of 0.10 was used
for the overbank areas of the flow way, while a value of
0.035 was used for the channel sections. These values
were based on aerial photographs, site inspection and
engineering judgment.

4. Starting Conditions

Stage-discharge curves at the first cross
section were computed using both normal depth and critical
depth analyses. A high tide level of 0.6 meters was
assumed in the Aguadilla Bay. The stage-discharge curve
corresponding to the normal depth analysis was chosen for



this study based on the high water elevations listed in
Hydrologic Investigations Atlas HA-457 which discusses the
flood of November 27, 1968 and shows the limits of that
flood delineated for the Aguada/Aguadilla area.

5. Model Verification

A flood atlas prepared by the USGS for the
flood of November 27, 1968 that affected the
Aguada/Aguadilla area showed high water marks and
estimated flood stage contours. The USGS gage station
50147800 at PR Highway 404 recorded an estimated discharge
of 850 cms. From Figure A-4 this would be less than a 10-
year event.

&. Flood Stages

The existing conditions flood stages were
simulated by the HEC-1 and UNET m@&els developed for the
basin. Table A-6 shows the wa“ef Sunface elevations under
existing and with project condi
Plate A-1 shows the flooded areﬁ-waxqthe 5 and 100-year
events under existing condltlans

Ary

B. Sediment Assessment}"%ff

1. Ex1st1ng Céndltlons

Computér modellng of the existing flood
plain showed that most flood flow is conveyed through the
overbank areas ©f the floodplain. The existing channel is
small and is overté@p by storms events with a 50% chance
of exceedance (1 in*2-years frequency). The existing
natural dominant discharge channel is very small relative
to the conveyance required at design storm rates. Base
flow in the existing channel is small.

Tropical and farm vegetation covers most of
the floodplain and reduces sediment potential. Soils in
the floodplain are a mixture of course sand, silt and clay
with tropical vegetation as ground cover.

2. With Project Conditions

The average channel velocity during a 100-
vear event in Rio Culebrinas would range between .75 and
6.60 meters per second (mps). For Cano Madre Vieja the
average channel velocity would range between .6 and 3.33
mps. Higher velocities would be expected near the
bridges. The short duration of higher velocity flows and



erosion resistant nature of the channel soil type should
resist large erosion related sediment movement within the
channel.

The average overbank velocity along Rio
Culebrinas would range between .2 and 3.75 mps. For Cano
Madre Vieja the average overbank velocity would range
between .46 and 2.21 mps. Vegetative cover and soil type
should resist sediment movement under proposed conditions.

Sediment transport in the floodway is not
expected to increase or decrease due to this project. The
proposed levees would not significantly alter the current
sedimentation regime within the basin.

V. HYDRAULIC DESIGNS
A. Hydraulic Design Criteria

Hydraulic design criteria and procedures used
herein are in accordance with standard engineering
practice and applicable provisgioms of Corps Engineering
Manuals and the Waterways Experimerital Station “Hydraulic
Design Criteria” relative to design and construction of
Civil Works Projects. Engineering criteria adopted to
meet special local conditidns are in accordance with that
previously approved for similar projects.

B. Design ObTGCtiVé'

The main flood control feature for this study
consists of two levee segments and a levee spur designed
for a 100-year level of protection. Each levee segment
will be provided with drainage structures and all levees
will have an interior drainage channel. Road ramps will
be provided where the proposed levees intersect existing
roads. A cutoff channel will also be provided since one

of the proposed levees segments would intersect Cano Madre
Vieja.

C. Levees

The 100-year level of protection with the
proposed levee alignment was determined to be the most
beneficial alternative. The existing condition UNET model
was modified to represent the with project conditions by
terminating cross sectionsg at stations which would cross
the proposed levee alignment. Plate A-2 shows the
recommended plan. The two levee segments are identified
as the Aguadilla levee and the Espinar levee with a levee
spur.



1. Aguadilla Levee

This proposed levee segment starts at the
coastline and ends at PR Hwy 2. It is approximately 1,836
meters long and has an average levee height of about 2.60
meters. There will be three drainage structures and two
road ramps for this levee segment. An interior drainage
channel would be required along the protected side of the
levee. A culvert will be provided where the road ramps
intersects the interior drainage channel. An existing
concrete box culvert over Cano Madre Vieija would be
impacted by one of the road ramps. This box culvert will
be extended to accommodate the proposed road ramp. Plate
A-2 shows the layout of the Aguadilla levee. Plate A-4 is
a profile of the Aguadilla levee with the design water
surface profile.

2. Espinar Levee

This proposed leve: segment starts at the
edge of the coastal barrier zone and ties into high
grounds south of the community of Espinar It is
approximately 1,496 meters 1ong'@nd has an average levee
height of about 2.49 meters. . There will be one drainage
structure through this 1evee57'd_a road ramp would also be
required. An interior. drainage ‘channel would be required
along the protected.side Qf the levee. A culvert will be
provided where the road ramp intersects the interior
drainage channed. The Espinar levee will also have a
levee spur. The Bgpinar levee spur starts from Espinar
levee Station 2+1@ and ties into high grounds north of the
community of Espinar. Plate A-2 shows the layout of the
Espinar levee and connecting levee spur. Plates A-5 and
A-6 are profiles of the Espinar levee and Espinar levee
spur with the design water surface profile, respectively.

3. Side Slopes

Side slopes of the proposed levees were
based on existing soil conditions, type of material used
in construction and a stability analysis. The levee side
slopes on the flood side and protected side would be 1
vertical to 2.5 horizontal.

4. Levee Crest Elevations

The levee crest elevations were determined
by selecting the highest profile that resulted from a



worst case scenario. The 100-year water surface profile
was computed with the following combinations:

a. Design discharge with the design “n” values

b. Design discharge with 20 percent increased
“‘n” values.

c. 20 percent increased discharge hygrograph
with design “n” values.

Bridge openings were reduced by 20 percent
to account for debris accumulations. The 100-year water
surface profile computed with a 20 percent increased
discharge is slightly higher than the other profile and it
was selected as the minimum levee grade.

Wave heights, periods, and durations caused
by several wind speeds were computed by a shallow water
wave forcasting model “SHALWAVE” described in the Coastal
Engineering Research Center Instruction Report 86-2. Wave
runup and wind setup calculatmons were»performed using the
Shore Protection Manual and areé listed in Table A-5. A
smooth levee surface was assuméd in the calculations.

The 100-year . iévée crest elevation for the
Aguadilla levee and the Esplnar 19Vee with the levee spur
are presented in Table A 9. :

5. Levee;@wertopping Analysis

an overtégglng analysis was performed on the
Rio Culebrinas ‘aceording to ETL 1110-2-299 dated 22 August
1986. The levees wexe evaluated as one system and an
overtopping reach wasg identified for each levee segment.
Overtopping water surface profiles were computed by
considering the uncertainties in “n” values, bridge
openings, discharge hydrographs and wind speeds.

For the Aguadilla and Espinar levees the
overtopping reach is located between corresponding levee
stations 0+00 and 0+50. Each overtopping reach was
identified as the least critical site where initial
failure would occur during severe floods. The least
amount of damage in the region would be sustained if
initial levee overtopping occurred at this locatiomn.
Superiority is provided to insure overtopping at the
proposed reach. The overtopping reach is 50 meters long
and would be given 1 foot of superiority less than the
remainder of the levee segment.



6. Reliability Analysis of the Selected Levees

This study was granted a waiver from doing a
full risk analysis. However, a reliability analysis to
determine probability of stage non-exceedance was
conducted. The risk analysis computer program, available
from the Hydrologic Engineering Center (HEC), was used for
the reliability analysis. This analysis was conducted
following ER 1105-2-101 to determine the reliability of
the selected levees. Cross section 1568 was selected for
this analysis which takes into congideration the
uncertainty in discharge-frequencies, stage-discharges,
and cross section data. Five thousand interations were
made with Latin Hypercube sampling method to determine the
reliability.

The discharge-frequency data required for
the reliability analysis were taken from the results of
the UNET analysis. The logarithm: c'mean, standard
deviation, and skew were determl’ed ‘as per the Water
Resources Council Bulletin 17B, from l.percent, 10 percent
and 50 percent chance flood evenbw,i

The stage-digcharge rating curve was
developed for the design “n” yalues from the UNET
analysis. Water surfacewprof3_@ were computed for
possible high and low "0/ values. A minimum standard
deviation of 0.274:meter ﬂas required as per Table A-3 of
the EC 1105-2- 205 i,

Input data“and results of the reliability
analysis of the pr@p@sed levees at cross section 1568 for

the SPF, 1 percent and 2 percent flood events are shown in
Table A-13.

D. Channels
1. Cutoff Channel

The proposed Aguadilla Levee would intersect
Cano Madre Vieja at various locations. In order to
continue the flow in Cano Madre Vieja to the coastline a
cutoff channel would be required. The conveyance capacity
of this cutoff channel would be the same as in the
existing Cano Madre Vieja channel. Hydraulic design data
for the cutoff channel are shown in Table A-10.



2. Interior Drainage Channels

An interior drainage channel would be
provided along the protected side of each levee segment
and along the Espinar levee spur. Hydraulic design data
for the interior drainage channels are provided in Table
A-9.

E. Drainage Structures

There will be a total of four drainage
structures as part of the recommended plan. The Aguadilla
levee will have three drainage structures and the Espinar
levee will have one drainage structure. The culverts at
each drainage structure consist of corrugated metal pipes
(CMP) with a bituminous coating and each culvert will have
a flap gate on the levee flood side. Hydraulic design
data of the drainage structures dre indicated in Table A-

8. Locations of the proposed drainage structures are
shown on Plate A-2. The following describes each drainage
structure: ' w

1. Aguadilla Levee
a. AL-S-1 .

The drainage structure at Aguadilla
levee station 1+39.5 consists of three-1.52 meter diameter
CMP. The invert of the culwerts would be set at elevation
-.3 meters, NGVD and have an approximate length of 15
meters. All culverts would be equipped with flap gates on

the levee flood side to prevent backflow in the protected
area. ;

b. AL-S-2

The drainage structure at Aguadilla
levee station 6+05.5 consists of gix-1.52 meter diameter
CMP. The invert of the culverts would be set at elevation
-.3 meters, NGVD and have an approximate length of 19
meters. All culverts would be equipped with flap gates on

the levee flood side to prevent backflow in the protected
area.

c. AL-S-3

The drainage structure at Aguadilla
levee station 10452.9 consists of three-1.52 meter
diameter CMP. The invert of the culverts would be set at
elevation -.3 meters, NGVD and have an approximate length

A-13



of 20 meters. All culverts would be equipped with flap
gates on the levee flood side to prevent backflow in the
protected area.

2. Espinar Levee
a. EL-S-1la

The drainage structure at Espinar levee
station 2+50 consists of two-1.52 meter diameter CMP. The
invert of the culverts would be set at elevation -.3
meters, NGVD and have an approximate length of 27 meters.
The two-1.52 meter diameter culverts would be equipped
with flap gates on the levee flood side to prevent
backflow in the protected area.

F. Road Ramps

Road ramps would be fequired where PR Hwy 418
and PR Hwy 115 intersects the proposed Aguadilla levee.
Another road ramp would be requitred where PR Hwy 442
intersects the proposed Espinar Levee. A .91 meter
diameter CMP would be prov1ded-wher@~each road ramp
intersects the interior dralnage channel. Hydraulic

design data for the 1nter1®r drainage channels is shown in
Table A-9. :

The propesed e ramp at PR Hwy 418 would
impact an existing ‘Cemncrete box culvert at Cano Madre

Vieja. This culwert wof'd be extended to accommodate the
flood side of this ,

G. Borrow Aféél:“

For this project there will be one source for
borrow material. However, suitable excavated material
from the construction of the drainage structures, the
interior drainage channels and the cutoff channel could
also be used for the construction of the proposed levees.
The proposed borrow area does not impact the drainage of
the existing floodway. The location of the borrow area is
indicated in the Geotechnical Appendix, Plate B-2.

H. Performance
1. Levee Design Protection
Design discharge water surface elevations within

the floodway up to and including the 1% chance flood will
be prevented from overtopping the levees. Events that



exceed the design capacity are rare but could occur. In
the event of a flood greater than design discharges
overtopping of one or both levees could occur. Each levee
would be provided with a 50 meter long overtopping segment
with a lower levee crest elevation. Paragraph C.5.
provides a description of that design. Overtopping flows
would discharge to an undeveloped area. These overtopping
reaches were selected to minimize damage and provide
warning that a design event has been exceeded.

2. Residual Flooding

Runoff from the protected side of the levees
would collect in designated ponding areas and discharge to
the flood plain through culverts. The culverts at the
drainage structures would be fitted with flap gate
controls that would prohibit flow from the flood plain
into the protected area. Analyses of various rainfall and
flood events were compiled to éetermine the extent of
residual flooding in those areas: Plate A-3 indicates the
extent of the area flooded dué o, the 1% chance flood
event in the floodway and a lO%—éh“nce flood event in the
protected areas. The ponding areas are an essential part
of the interior drainage planﬁftr each levee segment.

3. People at Rlskﬁ"

Events are.of a “flashflood” nature with little
time available for warming people in the area.
Overtopping would first @ccur at a designated segment of
levee. Overtopplng flow at the Aguadilla levee would
discharge into a ponding area and convey along a interior
drainage channel that will be connected with the other
drainage structures. Overtopping flow at the Espinar
levee would discharge into an uninhabited area. Peak
discharges for the Rio Culebrinas basin occur within 7
hours after initial rainfall and last only about 30
minutes. Therefore overtopping is expected to be brief.
However, initial water velocities as a result of
overtopping could be high until the tailwater stage
increase. At the north end of the Espinar levee
tloodwaters would flank the levee and reach the western
side of the community of Espinar. Ponding stages related
to a 10-year event would also impact the eastern side of
the community of Espinar. Plate A-3 shows the interior
flooded areas for the 10-year event.

>
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TABLE A-1

RIO CULEBRINAS DETAILED PROJECT REPORT
HISTORICAL FLOODS DATA FOR RIO CULEBRINAS
AT USGS GAGING STATION 50147800
AT PR HIGHWAY 404, NEAR MOCA, PUERTO RICO

DATE OF FLOOD |DISCHARGE

WATER SURFACE ELEVATION
METERS, NGVD

CMS
November 27, 1968 850 73.7
October 30, 1969 700 724
May 7, 1970 575 71.1
June 13, 1972 700 72.4
October 21, 1972 960 74.6
September 16, 1975 1955 84.6
November 4, 1977 680 72
September 23, 1978 640 71.6
September 25, 1978 730 72.6
May 19, 1980 690 72.3
May 27, 1980 890 74.3
February 15, 1981 570 71
October 24, 1981 935 74.7
July 20, 1982 685 72.3
June 5, 1984 690 72.4
September 15, 1984 760 73
October 6, 1984 675 722
May 18, 1985 930 74.7
May 19, 1985 705 72.5
June 25, 1985 730 72.8
October 1, 1985 580 71.1
October 7, 1985 660 72
November 3, 1985 720 727
April 27, 1986 780 73.2
May 3, 1986 665 72.1
May 5, 1986 985 75.1
May 6, 1986 685 72.3
May 13, 1986 845 73.9
October 18, 1986 670 72.2
October 19, 1986 660 72
December 1, 1986 635 71.8
September 11, 1987 760 73.1
October 7, 1987 730 72.8
August 24, 1988 1200 76.8
October 26, 1988 640 71.8




TABLE A-Z

RIO CULEBRINAS DETAILED PROJECT REPORT
RAINFALL FOR VARIOUS FREQUENCIES AND DURATIONS

RAINFALL IN MM

PERCENT
CHANCE DURATION IN HOURS
STORM 0.083 0.25 1 2 3 5 12 24
50 14 29 53 61 72 86 104 117
20 17 36 66 79 91 107 132 155
10 19 41 72 91 104 127 146 180
4 21 45 79 104 117 150 178 198
2 24 51 91 114 127 155 191 229
1 26 55 99 124 150 180 216 249
SPF 29 61 114 203 264 381 445 508
TABLE A-3
RIO CULEBRINAS DETAILED PROJECT REPORT
WATERSHED PARAMETERS
SUB-BASIN | DRAINAGE AREA[  CURVE NUMBER LAG IN HOURS
IDENTIFICATION (SQ KM) AMC 1l AMC i
A1 0.24 80 91 0.82
A2 28.72 80 91 0.59
B 56.51 80 91 1.40
C 484 80 91 017
D 21.85 80 91 1.02
E1 8.84 80 91 0.49
E2 14.12 80 91 0.36
F 10.31 80 91 0.27
G1 4.35 80 91 0.57
G2 7.15 80 91 0.28
H 5.80 80 91 0.08
11 6.85 80 91 0.39
i2 1147 80 91 0.31
J 5.10 80 91 0.27
K 5.41 80 91 0.21
L 19.63 80 91 0.28
M1 5.73 80 91 0.23
M2 15.51 81 92 0.30
""" N 13.86 81 92 0.30
01 1.14 80 91 0.23
02 6.25 81 92 0.19
P 4.41 85 94 0.04 T
Q 22.35 86 94 0.63
R1 4.34 84 93 0.23
R2 5.85 86 94 0.22
S 1.67 84 93 0.28
T 4.94 80 91 0.44
e S = o o
v 7.31 85 94 0.37
Wi 700 ol 85 .9 035 ...
............ T B
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TABLE A-7

RIO CULEBRINAS DETAILED PROJECT REPORT

HYDRAULIC DESIGN DATA

—
100-YEAR LEVEE CREST ELEVATIONS
LEVEE ROAD DRAINAGE LEVEE MINIMUM WAVE RUNUP | SUPERICRITY LEVEE AVERAGE | LEVEE DESIGN
SEGMENT RAMP STRUCTURE | STATION LEVEE PROFILE AND METERS CREST GROUND | HEIGHT | WATER SURFACE
TO ACCOMMODATE WIND SETUP FOR ELEVATION| ELEVATION| METERS|  ELEVATION
20 PERCENT INCREASE 48 KM/HOUR M, NGVD M, NGVD M, NGVD
IN DISCHARGE OR "N" VALUE WIND
M. NGVD METERS
AGUADILLA

0 +0.00 2.81 0.24 0.00 3.05 1.00 2.05 272

0+32.54 2.81 0.24 0.00 3.05 2.20 0.85 272

0+76.23 3190 0.24 0.09 352 150 2.02 294

AL-S-1 1+ 39.50 3.34 0.24 0.09 3.67 1.70 1.97 2.98

1+79.72 343 0.24 0.15 3.82 172 2.10 3.01

2+2558 3.51 0.24 0.30 4.05 1.30 275 3.18
2+68.05 3.55 0.24 0.30 4.09 1.22 2.87 3.24
3 +44.59 363 0.24 0.30 417 1.80 2.37 334
5+2792 3.78 0.24 0.30 4.32 1.00 3.32 3.652

AL-S2 |6 +0550 3.83 0.24 0.30 4.37 2.06 2.31 3.58

6 + 07.29 3.83 0.24 0.30 437 1.00 3.37 3.58

7 +71.41 3.88 0.34 0.30 4.52 2.00 2.52 3.63

8 + 65.06 3.03 0.34 0.30 457 2.00 257 3.68

9+44.83 3.98 0.34 0.30 462 1.68 2.94 374

AL-s-3 |10 +52.90 4.04 0.34 0.30 468 2.98 1.70 3.80

10 + 54.61 4.04 0.34 0.30 4.68 2.50 218 3.80

14 + 28.82 4.14 0.34 0.30 478 2.60 2.18 3.91

11 + 91,52 424 0.34 0.30 4.83 2868 2.20 2.01

12+ 39.36 4.63 0.34 0.30 5.27 222 3.05 4.40

13 + 30.31 460 0.34 0.30 5.33 3.00 2.33 4.46

PR HWY 115 13 + 66.80) 5.38 0.34 0.30 6.00 2.91 3.09 5.14

13 + 80.59, 5.62 0.34 0.30 6.26 291 3.35 5.39

14 +12.01 5.84 0.34 0.30 6.48 3.18 3.30 563

. 15 + 06.36) 5.87 0.34 0.30 6.51 3.04 3.47 5.66
16 + 13.66 5.00 0.34 0.30 6.54 3.85 2.69 570

; PR HWY 418 16 + 16.60 5.91 0.34 0.30 6.55 3.85 2.70 5.71
~ 16 +31.19 5.99 0.34 0.30 6.63 3.85 278 5.78
17+ 15.70 .20 0.34 0.30 6.84 3.28 3.56 5.98

18 + 00.81 6.38 0.34 0.30 7.02 3.66 3.36 6.18

18 + 19.50 6.61 0.34 0.30 7.25 4.00 3.25 6.44

18 + 36.00] 6.61 0.34 0.30 7.25 5.82 1.43 6.44

18 + 40.00 6.61 0.34 0.30 7.25 7.25 0.00 6.44

ESPINAR

0 + 00.00 3.30 0.34 0.00 3.64 1.23 2.41 2.97

0+47.13 343 0.34 0.00 3.77 1.30 247 3.0

0+ 91.40 3.51 0.34 0.30 415 1.10 3.05 3.18

1+ 36.82 3.55 0.34 0.30 4.19 1.00 3.19 3.24

2+ 00.64 3.63 0.34 0.30 427 1.00 3.27 3.34

| 2+ 10.00 3.65 0.34 0.30 4.20 1.00 3.29 3.37

EL-S-1a | 2+ 50.00 3.76 0.34 0.30 4.40 1.00 3.40 3.50

2+58.14 378 0.34 0.30 4.42 1.00 3.42 352

3+39.73 383 0.34 0,30 447 1.00 347 358

4+2214 3.88 0.34 0.30 452 1.00 352 3.63

4+99.25 393 0.34 0.30 457 1.66 2.91 368

5+ 91.60 3.98 0.34 0.30 4.62 1.50 3.12 3.74

6 +80.98 404 0.34 0.30 468 2.80 1.88 3.80

7 +98.79 4.14 0.34 0.30 4.78 2.70 2.08 3.91

8+ 81.23 2.24 0.34 0.30 4.88 3.24 164 4.01

PR HWY 442 9 + 55,80 438 0.34 0.30 5.02 4.00 1.02 4.19

10 + 78.67 4,60 0.34 0.30 5.24 400 1.24 438

11 + 60.58 4.61 0.34 0.30 5.25 3.61 1.64 4.39

13 +41.89 4.61 0.34 0.30 5.25 360 156 439

14 + 80.00 461 0.34 0.30 5.25 4.00 1.25 439

14 + 96.00) 4.61 0.34 0.30 5.25 5.25 0.00 4.39

ESPINAR

LEVEE SPUR 0+ 00.00 330 0.34 0.30 4.29 1.00 3.29 2,97
0+ 50.00 3.30 0.34 0.30 3.94 1.00 2.94 2.97

1+ 00.00 3.30 0.34 0.30 3.94 1.10 2.84 2.97

2+ 00.00 3.30 0.34 0.30 3.94 1.00 2.94 2.97

. 2+ 66.00 3.30 0.34 0.30 3.64 3.64 0.00 2.97

..___ 7@ Espinar levee spur lies into Espinar levee
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TABLE A-9

RIO CULEBRINAS DETAILED PROJECT REPORT
HYDRAULIC DESIGN DATA
INTERIOR DRAINAGE CHANNELS

LEVEE LEVEE AVERAGE ROAD DRAINAGE COMMENT |CHANNEL
SEGMENT | STATION { GROUND RAMP STRUCTURE | No. - Dia. (M) | INVERT
ELEVATION M, NGVD
M, NGVD
AGUADILLA
0+ 0.00 1.00
0+ 32.54 2.20 Slope =.005 0.24
0+76.23 1.50 0.02
1+ 39.50 1.70 AL-5-1 3-1.52 CMP -0.30
1+7972 1.72 -0.30
2 + 25.58 1.30 -0.30
2 + 68.05 1.22 -0.30
3 +44.59 1.80 -0.30
5+27.92 1.00 -0.30
6 + 05.50 2.06 AL-S-2 6 - 1.52 CMP -0.30
6 +07.29 1.00 -0.30
7+ 71.41 2.00 -0.30
8 + 65.06 2.00 -0.30
9+ 44 .83 1.68 -0.30
10 + 52.90 2.98 AL-S5-3 3-1.52 CMP -0.30
10 + 54.61 2.50 -0.29
11 + 28.82 2.60 0.08
11 +91.62 2.68 0.39
12 + 39.36 2.22 0.63
13 + 30.31 3.00 1.09
13 + 66.80 2.91 PR HWY 115 1-0.91 CMP** 1.27
13 + 80.59 291 1.34
14 + 12.01 3.18 1.50
15 + 06.36 3.04 1.97
16 + 13.66 3.85 2.50
16 + 16.6 3.85 PR HWY 418 1-0.91 CMP** 2.52
16 + 31.19 3.85 2.59
17 + 15.70 3.28 3.01
18 + 00.81 3.66 3.44
18 + 19.59 4.00 3.53
18 + 36.00 5.82 Slope =.005 3.62
18 + 40.00 7.25
ESPINAR
0+ 00.00 1.00
0+47.13 1.60
0+91.40 1.40 1
1+ 36.82 1.22
2 +00.64 1.10
*| 2+10.00 1.00
2 + 50.00 1.00 EL-S-1a 2-1.52 CMP -0.30
2+58.14 1.00 -0.10
3 +39.73 1.00 -0.01
4 +2214 1.00 0.12
4 + 99,25 1.00 0.23
5+ 91.60 1.00 0.40
6 + 80.98 1.66 0.56
7 +98.79 1.50 0.72
8 +81.23 2.80 0.90
9 +55.80 2.70 PR HWY 442 1-0.91 CMP* 1.08
10 + 78.67 3.24 1.32
11 + 60.58 4.00 1.48
13 + 41.89 4.00 1.63
14 + 80.00 3.61 1.88
14 + 96.00 3.69 Slope =.002 2.04
ESPINAR
LEVEE SPUR | 0 + 00.00 1.00
0 +50.00 1.00 -0.30
1+00.00 1.10 -0.20
2 +00.00 1.00 0.00
2 +50.00 3.00 0.10
2 +66.00 3.64 Slope =.002

*  Where Espinar levee spur ties into Espinar levee.
** Corrugated Metal Pipe (CMP) at road ramps will not have a fiap gate.

Channel bottom width and side slopes are 1 meter and 1V:3H, respectively.
Espinar levee spur channsl will drain toward EL-S-1a




TABLE

A-10

RIO CULEBRINAS DETAILED PROJECT REPORT
HYDRAULIC DESIGN DATA

CUTOFF CHANNEL ~
LOCATION | EXISTING | CHANNEL[BOTTOM| SIDE TYPE
GR. ELEV.| INVERT |CHANNEL] SLOPE OF
M-NGVD | M-NGvVD | WIDTH CHANNEL
(M)
UPSTREAM
END 5.64 0.52 15.2 1V:3.5H | EARTHEN
3.97 0.46 15.2 1v:3.5H | EARTHEN
DOWNSTREAM
END 3.61 0.36 15.2 1V:3.5H | EARTHEN
TABLE A-11
RIO CULEBRINAS DETAILED PROJECT REPORT
INTERIOR FLOOD HYDROLOGY
LEVEE | DRAINAGE | DRAINAGE PEAK FLOWS IN CMS
SEGMENT |STRUCTURE AREA PERCENT CHANCE FLOOD EVENTS |
SQ KM 50 20 10 2 2 1 SPF
AGUADILLA]  AL-ST1 3.18 9 21 49 56 77 84 108
AL-S-2
AL-S-3
ESPINAR EL-S-1a 0.34 1 3 7 8 13 14 17
TABLE A-12
RIO CULEBRINAS DETAILED PROJECT REPORT
INTERIOR DRAINAGE - RESIDUAL FLOOD ELEVATIONS
LEVEE "DRAINAGE RESIDUAL FLOOD ELEVATIONS IN METERS, NGVD
SEGMENT | STRUCTURE PERCENT CHANCE FLOOD EVENTS
10 4 2
AGUADILLA AL-S-1 2.22 2.31 2.40
AL-S-2
AL-S-3
ESPINAR EL-S-1a 1.99 2.06 2.14




TABLE A-13

RIO CULEBRINAS DETAILED PROJECT REPORT
RELIABILITY ANALYSIS
AT LEVEE CROSS SECTION 1568

LOG PEAK DISCHARGE STATISTICS

MEAN = 3.7243
STD DEV = 0.2500
SKEW =0.2454
EVENTS = 31

STAGE-DISCHARGE RELATIONSHIP

DISCHARGE STAGE
CMS METERS
147 2.34
249 2.77
317 3.04
402 3.30
530 3.62
623 , 3.78
1218 4.63

STD DEV OF STAGE FLUCTUATIONS 0.274 METERS

DATA FOR LEVEE

LEVEE CREST ELEVATION = 4.57 METERS
WAVE RUNUP AND WIND SETUP = 0.34 METERS
MINIMUM LEVEE GRADE + SUPERIORITY = 3.93 METERS
DESIGN WATER SURFACE ELEVATION = 3.68 METERS

STAGE PERCENT PROBABILITY OF
METERS STAGE NON-EXCEEDANCE
SPF .01 EVENT .02 EVENT
3.50 2.54 18.21 37.14
3.93 21.87 62.95 82.92
4.50 72.82 95.64 98.71
4.57 78.34 96.59 99.13
5.00 97.59 : 99.62 99.85 -
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