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Federal Emergency Management Agency
Washington, D.C. 20472
DEC 2 4 1986

CERTIFIED MAIL IA-RA-RS (102a)
RETURN RECEIPT REQUESTED

Community: Commonwealth of

The Honorable Rafael Hernandez Colon Puerto Rico
Governor of the Commonwealth Effective Date of

of Puerto Rico this Revision: December 24, 1936
La Fortaleza Community Number: 720000

San Juan, Puerto Rieco 00902

Dear Governor Hernandez:

This is in reference to a letter dated February 5, 1986, submitted by Mr,
Edgar A. Navas, former Executive Vice President of Rexco Industries, Inc.,
regarding the Flood Insurance Study (FIS) for the Rio Grande de Anasco Basin
of the Commonwealth of Puerto Rico. This letter was forwarded to us by our
Region II office. With his letter, Mr. Navas submitted a report entitled
Hydrologic Studies Regarding the Pr ed Revisions of Page Mumber 13 of

Maps Containing Flood Susceptible Zones from the Puerto Rico Planning Board,
dated March 6, 1984. This report, prepared by Quinones, Diez, Silva y Asociados,
is based on a study that shows that the area downstream of State Road PR-2 and
south of State Road PR-341 is located in an ineffective flow area; thus, it
should not be included in the regulatory floodway of the Rio Grande de Anasco.
Additional data, including maps of the revised area, were submitted at our
reguest on August 7, 1986. Ms. Patria G. Custodio, P.E., Chairperson of the
Puerto Rico Planning Board, endorsed the requested revision of the FIS and
Flood Boundary and Floodway Map (FBFM) to reflect the appropriate floodway

configuration.

Based on the submitted technical data, the floodway boundary has been rede-
lineated downstream of the intersection of State Roads PR-2 and PR-341, as
shown on the enclosed annctated FEFM panels. This Letter of Map Revision
(LOMR) amends FEFM number 720000, panels 0070 and 0132, dated September 16,
1982, and April 3, 1984, respectively. This LOMR also amends FIS Table 3
"Floodway Data" for the Rio Grande de Anasco to reflect the reduction in
floodway widths frorm cross sections A through G. These changes will be
inserporates intc the hext Fi5 and FBFM revision for the Rio Grande de Anasco

Basin of the Commonwealth of Puerto Rico.

These modifications have been made pursuant to Section 206 of the Flood
Disaster Protection Act of 1973 (P.L. 93-234) and are in accordance with the
National Flood Insurance Act of 1968, as amended (Title XIII of the Housing
and Urban Development Act of 1968, P.L. 90-448), 42 U.S.C. 4001-4128, and 44
CFR Part 65. As required by this legislation, a community must adopt and
enforce floodplain management regulations in order to ensure continued eli-
gibility to participate in the National Flood Insurance Program. Therefore,
the Commonwealth of Puerto Rico must enforce these regulations using, at a
minimom, the elevations and zone designations in the Special Flood Hazard
Areas as shown on your community's Flood Insurance Rate Map and FBFM, in-
cluding the modifications made by this LOMR.



These modifications are effective as of the date of this letter. However, a
raview of this determination and any requests for changes should be made
within 30 days. Any requests for reconsideration must be based on scientific
or technical data.

Since this revision will not be printed and distributed to users such as
insurance agents and lenders, the community will serve as the repository for
the new data, We encourage you to disseminate widely throughout the community
the information reflected by this LOMR in order that interested persons may
offer new information or comments.

A Consultation Coordination Officer (CCO) has been designated to assist you
with any problems you may have concerning these modifications. The CCO will
be the primary Federal Emergency Management Agency (FEMA) contact Ior your
fommunity. Your CCO can be reached at the following address:

Mr. Philip McIntire, Chief
FEMA, Batural and Technological
Hazarde Division
26 Federal Flaza, Room 1351
New York, New York 10278
(212) 264=-3276

Any questions may be directed to your CCO.

Sincerely,

L. Hﬂtﬁﬂkﬁ .
A g Chief, Risk Studies Division
Federal Insurance Administration

Enclosures
(= ng ] M= . Pltri!. Gs C\l'lmﬂi'ﬂp P-E-

Mr. Edg?r h. Havas
Mr. Jose F. Sanchez, Quinones, Diez, Silva y Asociados



RECEIVE

] y ESTADO LIBAE ASQOCIabDO OE PUERTO RICO Centra Guhurnsn‘:n'znml Minillas, Edii. Norte
- OFICINA DEL GOBERNADOR ave, De Diego, Pda, 22
JUNTA DE PLANIFICACION Aptdo 41118, Sen Jusn, P.R, 00840 . 9586

i, n
Feg 12 K3

WHZATOW OF PR,

San'Jum'l, Puerto Rico 00936

Estimado sefior Navas:

Vediante commicacién del 24 de diclembre de 1986 y en respuesta
a su solicitud de revisién de los limites de la Zona-1 del Rio Grande
de Afasco, la Agencia Federal Sobre llanejo de Bmergencias ermendé los

Paneles 720000-0070 { 0132. Dichos paneles corresponden a las hojas
nimero 13D y 22B de los Mapas de Zonas Susceptibles a Imunmdaciones.

De acuerdo a la Ley Iim, 3 del 1961, segin ermendada, se
requiere, como parte del procedimiento para ermendar un lapa de Zonas
Susceptibles a Immdaciones, la celebracidn de una vista piblica. De
usted interesar en adelantar la celebracifn de dicha vista, deberé
sufragar los gastos del aviso de prensa, de lo contrario, se incluira

en la proxima vista ptblica de la Regién de Mayaguez, la cual esperamos
se celebre dentro de los priximos meses.

Cordialmente,

'

Miriam Almodfvar
Secretaria

Anejos
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REXCO INDUSTRIES,INC.
SAN JUAN,P.R,

AREA EL MANI
'MAYAGUEZ P.R.

ESTUDIOS HIDROLOGICOS SOBRE LA
PROPUESTA REVISION DE LA HQJA NUM. 13

DE LOS MAPAS DE ZONAS SUSCEPTIBLES
A INUNDACIONES DE LA JUNTA DE PLANIFICACION

6 DE MARZO DE 1984

QUINONES, DIEZ, SILVA Y ASOCIADOS
. IMGEMIEADS CONSULTORES

Exhibit 4.1.6-17 1984 Hydrologic and Hydraulic Study done by Quifiones, Dfaz, Assoc.
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SUMMARY

On the north side of thé City of Mayagtiez and to the east of the "El
Man{" Rural Community, lies an area of some 660 acres (shown cross~-
hatehed on Exhibit 1) which is a part of the Afasco River flood plain and
is subject to inundation by this river during its larger floods, andalsoby
a number of creeks that drainthe hillsalongits southand eastboundaries.

Although this area is at present classified asagricultural land and forms
part of the area included in the Afiasco River Watershed Project, two appli-
cations have been submitted to the Planning Board for urban developments
within its limits. In the event of a change of policy on the use of this
land for urban developments, this would require its protection against the
floods of the Afasco River by means of a dike, the improvement of internal
drainage channels for the effective removal of water from ke watersheds

of existing -r=2eks draining into the protected area, and tne ;:andfilling of
low zones so that the storm sewer systems from future urcan dqevelopmenis
may discharge against the level of the water flowing in 142 Z7:inage chan-

nels duning storms. This report presents a study of the flood protection
and drairage works which would in that case be necessary.

The U. S. Geological Survey, through its cooperative program withthe
P. R. Department of Public Works, made a survey of high water marks 1in
the Afasco River flood plain near the area under study. According to this
survey, the worst flood in the area of which there is record was tha: pro-
duced by the San Ciriaco Hurricane in the year 1899. Exhibit 1 shows
the maximum recorded water elevations during this flood and during the
San Felipe Hurricane in 1928. The probable limits of inundation in the
ARasco River flood plain at and near the area under study, as estimated
from the aforementioned flood data, is also shown on Exhibit 1.

Three main creeks drain into the diked area. For the purpose of this
study They have been identified as the Boquilla Este Creek, the Boguilla
Oeste Creek, and the Algarrobo Creek, as shown on Exhibits 1 and 2.
Boguilla Este and Boquilla Oeste Creeks drain watersheds of 685 and 584
acres respectively from the hills which lie almost to the east of the area
to be protected, and Algarrobo Creek drains a watershed of 316 acres from

hills on the south side. S

The Boquilla Este and Boguilla Oeste creeks have well defined channels
along their descent from the hills, but as they reach the flood plain their
channels become rather undefined. After crossing separately State Road
No. 2, they join into a single channel which at present flows to the north
and disappears into marshy land thatdrainsinto the Cafio la Boquilla. The

various tributaries of the Algarrobo Creek similarly have a vaguely defined



-

The determination of the maximum water surface profiles was based
on the assumption that the design flows would be discharged againsta
maximum probable wind tide of one meter, a5 recommended for this area
by the local office of the U. 5. Weather Bureau. This assumption pro-
vides a reasonably safe design, since it assumesthe coincidence of peak

flow and maximum tide.

In proportioning the channel sections and selecting the channels slopes
it has been attempted to maintainthe water surface profilesas lowand flat

ms possibie to am aum tuture

n the other nd, due consideration has been

given to design velocities of flow so that no rock revetment willbe neeced

along the earth channels side slopes, except &l bends, confluences, and
“near the mouth, and that atthe same time siltation of the channels will be

kept within reasonable practical limits.

Tw= zx:st:ng large culverts under State Road No. 2 provide passace
for the E-5.:ila Creeks at present. Hydraulic analyses c: these culver:s
have indicated thatby enlarging them Irom two to three openings they can
be us== io0 pass the low of the proposed channels unz:- Z:zte Road No. 2.
Drop structures will be necessary below these culveris on the west side

of the road,

A portion of the oldroad No. 2 runs adjacent to the new State Road No. 2,
on the east side, across the proposed alignment of the Sabanetas Chzannel at
points east of these culverts. At these two points the old road has very
small culverss which are inadequate for the flows being considered in this
study. Inspection of the area revealed that the existence of the old road s
not essential at the specific points of intersection of the old road and the
channels. and should be destroyed to permit the free passage of the channeis,

Horizontal bottom channels have been recommended for the flat ares
west of Stale Road NoO. 2, with a constant bottom elevationof =1 .U meters
with respect to mean sea level. This will permit the use of these channels

degree olf boating activities,.

MNew structures that will be necessary as part of the proposeddrainage
scheme are indicated on Exhibits 10 and 11. These comprise channel inlet
structures at points A, B, E, F, K, and L whichcorrespond to the upstream
ends of the channels, r.. additional opening at each of the two box culveris
across Road No. 2, drop structures downstream from these culverts, an
additional pipe for the existing 3-pipe culvert at State Road No. 34], a

-l

bridge about 35 meters long at the point where the Sabanetas Channel cr'ci
ses State Road No, 341 near the channel mouth, and a jetty about 40 mes

ters long alongside the Sabanetas Channel mouth to keep it open.

The estimated cost of the proposed flood protectionand drainage
is 51,051,000.
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channel as they reach the flood plain, which flows southwesterly into the
sea at Punta Algarrobo. The flat land west of State Road No. 2, which
consists of sugar cane fields, drains mainly through existing agricultural

dralnage channels which flow into the Algaggbg_érgag,

Cxhibit 10 shows the general arrangement and location of the flood pro-
tection dike and drainage channels which are proposed ag a result of this
study. The dike is to be an earth embankment of trapezoldal cross-section *;!

1

as shown on Exhibit 11. Its top elevation has been set at 0.5 meters above
tht high water elevation of the 1899 flood. Once the flood protection dike

s built, the Boquilla Creeks can no longer drain toward the Cafio La Boquilla,
but another independent outlet to the sea must be provided. Various layouts ;i
were considered for the drainage channels within the protected area. The 4
layout shown in Exhibit 10 was selected as the most adequate and economi- '-§
cal scheme. Tt comprises two separate channels; ore, called the Sabanetas 4
Channel, which drains the Boquilla Oeste and Boquilla Este Creeks and mas!:
of the flz: land, and flows westward toward a new out!st between State Road |
No. 341 and the Man{ Community; and another, cailed (a2 Algarrobo Channaiﬁ
which drains the Algarrobo Creek and a small part of t=2 flat land, and flows
along the present Algarrobo Creek channel to 1ts o_tl=: - 7Punta Algarrobo,
The area in the flat lard drained by the Algarrobo Charnei in this scheme has *1
been purposely reduced to that amount which will permit using the existing
culvert under State Road No. 341 at its mouth without unduly raising the wa-=

ter surface profiles in the channel.

H‘

An important factor which has been given consideration in the prepara-
tion of the channel layout is that it should enable the best use of the land
for urban purposes. For this reason areas which must necessarily be frac-
tured by the channel layout have been kept as wide and as rectangular in |

shape as possible.

For the purpose of designing the drainage channels it has been estimated
that the use of peak flows corresponding to a storm with a Z25-year recur-

rence period will result in a satisfactory hydraulic design. However, in or:
der to insure the adequacy ﬂmﬁmﬁ to Ilows of extras
ordinaryrecurrence periods, a freeboard of 0.30 meters has been allowed &
above the water surface proflle corresponding to a storm of 100-year fre- ';
quency. Hydrologic studies have led to the development of flow hydrographi
(Exhibit 4 and 5] at selected points located along the Boquilla Creeks, the |
Algarrobo Creek, and the proposed channels, for the rainfall intensities cop
responding to storms of 25-year and 100-year frequencies. The peak flows:
detetmifed the required dimensions of the proposed drainage channels and _
the water surface profiles against which future developments must dischargs
their storm sewer systems.
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IUI‘ posE

The purpose of this report i85 to present the results of & study to pro-
: : - a_porth of th

Mayaglez, P. R., an P o. 341, which {s subject to

Gndation by the 1100 waters ol the A ver, in the event that it

in fiasco
were decided by the Planning Boargd 1o classily this land for urban uses.

Scope

The scope of this stud} jncludes the following:

1- Assembly of all pertineni data on rainfall, runoff, highwater
—arks of major floods of the Ahasco River, and maximum ti-

‘ des to be expected in the coastal zone where the area under
study 18 located .

b 2- Hydrologic and hydraulic ctudjes for the pur ose of developing
| project des:gn {iows {or the pTDpDEEd flood protection and drain=

age WOTKS.

3- Preparation of » llood protection and drainage echeme which
wilT protect lﬁt-;ure=u %rc::m:iiouﬁx:n& by The %n"a £Co Fover af and

{v'L__llpmwde adeguat

4- Obtainment pof{ such minimum topographic data and soil surveys
as required f~r the general Jayout schemes o be studied.

- Preliminary 1€ ¢ as to finish grade elevations for

~mmendation

the adequate dr21nage of proposed developments inside the
Ppro.ected gres .

6- Preliminary petimates of cost of the proposed ft:od protection
and drainmo® works.

" Prior reports

i 1n December 1960 a 1epor! ertitled "wWatershed work Plarn - Anasco Ri-

ver Watershed” was jesurd by the 5ei) Conservation gervice of the U 5. De-
partment of Agriculture. Thisreporiwas prepared jointly by the Commonwea ith
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pepartment of Agriculture, local soil conservation district organizations,
the municipalities of Mayagliez and Ahasco, and the Soil Conservation
Service. The Plan, with its subsequent amendment of 1964, constitutes
a proposal for the construction of flood protection measures for the purpose

of:

"1~ Protecting sugar cane lands, roads, and pastures from frequent
floodwater damages:

2- reducing the rate of channel fill in natural channels and main
and lateral drainage ditches; and

i1- providingan improved drainage system with adequate outlets...”

The drainage scheme proposed in this Plan, being mainly foragricultural
purp‘b‘!‘é‘!—, Wwas not decsigned to preventlilio ngo elands. It was based

-

on providing drai'nage' channels with 5u!!icientcapacit?to-dewater. duringa
period of 24 hours, the overflowed waters in the Ahasco River flood plain
from a {lood with a 3-year recurrence. Such drainage sysiem, slthough suf-

fictent for agricultural purposes, would be maﬁeguute Tor urban develngg_g_gt_j.
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