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Table A-1

CERRI LLOS DAM AND RESERVA R

PERTI NENT DATA

Locati on:

Pur pose:

St ream

Di st ance from Ponce:

Dr ai nage Area:

Dam

Type

Hei ght

Lengt h

Upstream si de sl ope
Downst r eam si de sl ope
Crest Elevation

Crest Wdth

Qutl et Works:

Type

Regul ating outlet slide gates
w  Energency gates

Low fl ow wi t hdr awal
w  Energency gates

Sel ective withdrawal

slide gates

Openi ng at each | evel

Centerline elevation of the
Wi t hdrawal ports feet, NGVD

Regul ating outl et tunnel

Length (including cut & cover)
Cut and cover |ength
Upstreaminvert elevation
Downstream i nvert el evation

Muni ci pality of Ponce in
south-central Puerto R co

Fl ood control, water supply,
recreation, fish &wldlife,
wat er qual ity enhancenent

Cerrillos River
Approxi mately 4 mles (NE)

17.5 square mles

Rockfil |
323 feet
1, 555 feet

1V - 2.2H and 1V -
1v - 1. 8H

634.7

32.8 feet

W/ i mper vi ous core

3. 5H

Mul ti pl e-use inclined intake
structure

Two - 3° X 4’9"

Two - 1° X 1'8"

Mul tiple level intake at 4
| evel s

One 5 X5 to 3 X3

to 3 round

407.5, 435.0, 474.5, 524.5
18-f oot -di aneter, concrete
i ned
1,425 feet
69 feet
345 feet
308 feet



Tabl e A-1 (continued)

CERRI LLOS DAM AND RESERVA R

PERTI NENT DATA

Stilling Basin:

El evati on

Length

W dt h

Endsi || el evation
Baffl e Bl ock el evati on
Rows of baffle bl ocks

Energency Spillway:

Locati on
Type
Crest length

Crest elevation
Desi gn di schar ge

St orage and Pri nci pal

El evati ons:

Fl ood control storage

Wat er supply storage

M ni mrum and sedi nent storage
Total storage

El ev., max. pool

Elev., max. flood control pool

Elev., mn. flood control pool/
max. conservation pool

El ev. mn. conservation pool

Reservoi r:

Area, nmaxi mum pool

Area, mninmmflood control poo
Area, m ninmum conservation pool
Length

Note: Al
nean sea | eve
Dat um ( NGVD) .

308.80 to 290.00 feet

188 f eet

varies 18 feet to 28 feet
291. 34 feet

291. 75 feet

1

Ri ght abut nment

Unpaved, ungated overfl ow
394 feet

611. 3 feet

75,280 cfs

15, 975 acre-feet
25,200 acre-feet

5, 635 acre-feet
46, 810 acre-feet

629. 4 feet
611. 3 feet
573.0 feet

451.0 feet

525 acres
350 acres
100 acres

1 mle

el evations in this report are referenced to the 1929
dat um known as the Nati onal

CGeodetic Vertical



EXH BIT A
PRQJECT DESCRI PTI ON

A-01. Ceneral. The project consists of a multiple purpose dam
and reservoir on the Cerrillos River. The Cerrillos Damis a
rockfill damw th outlet works consisting of an inclined intake
structure, a regulatory outlet tunnel, and a stilling basin

| ocated in the I eft abutnent, and a spillway excavated in the
ri dge adjacent to the right abutnment. These features are shown
on Plate 2-2.

A-02. Main Enbanknment. The main enbankment is a 323 feet high
zoned rockfill enmbanknent consisting of a central clay core
flanked by a two stage filter which is supported by zoned rock
shells. The enbanknent’s axis is approximtely 1,555 feet |ong
and arched upstream The crest elevation is 634.7 feet, NGVD and
Is 32.8 feet wwde along its entire length. The upstream and
downst ream si desl opes are 1V on 2.2H and 1V on 1. 8H

respectively. A 105-foot high cofferdam constructed within the
upstream sl ope of the nmain damto protect downstream areas during
construction of the main dam serves as an integral part of the
main dam Riprap is placed on the upstream sl ope for protection
agai nst wave action. A triple line grout curtain 200 feet deep
is provided beneath the enbanknment along the centerline axis.

Typi cal cross sections of the enmbanknment are shown on Plate 2-3.

A-03. CQutlet Wrks. The outlet works consist of an inclined
mul ti purpose intake structure, an 18-foot dianmeter regul atory
outlet tunnel and a stilling basin located in the |eft abutnent.
The intake structure features two regul atory outl et gates which
will provide for flood control releases up to the downstream
bankful | channel capacity of 2,500 cfs fromthe m nimum fl ood
control pool elevation of 573.0 feet, NGVD, to the maxi num pool
el evation of 629.4 feet, NG/D. A low flow wi thdrawal systemis
provided to permt small releases fromdifferent |levels within
the reservoir pool. A section view of the intake structure is
shown on Pl ate 2-4.

a. Requlating Qutlet. The regulating outlet wll provide
for flood control releases up to the downstream bankfull channel
capacity of 2,500 cfs when both gates are in operation. Flood
control releases will normally occur when the pool |evel is above
el evation 573.0 feet, NGVD.

Whenever the reservoir elevation is between 611.3 (spillway
crest) and 613.2 feet, NGVD the uncontrolled spillway w |

rel ease fl oodwaters equal to or less than 2,500 cfs (see
Enmergency Spillway Di scharge Rating Curve, Plate A-3). Under
these conditions the outlet works may be utilized to augnent
spillway flows to evacuate flood control space as long as the
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conbi ned rel eases will produce non-damagi ng stages in the
downstream reaches of the river

When the reservoir elevation begins to exceed 613.2 feet, NGVD
the outlet works gates shall be closed. The outlet works gates
shall remain closed until releases to evacuate the flood contro
space can be made wi th non-damagi ng stages in the downstream
reaches of the river.

If the reservoir level is expected to exceed el evation 629.4
feet, the outlet works will be fully opened to pass maxi num

di scharge regardl ess of downstream fl ow conditions. The gates
shal |l remain conpletely open until the reservoir has receded

bel ow el evation 611.3 feet, NGVD, at which point the regul ating
outl et shall be operated according to criteria in paragraph 7-
05.b., Reservoir Elevation between 573.0 and 611.3 feet, NGVD.
See the Operations and Mii ntenance Manual for operating equi pnent
limtations concerning gate hydraulic pressure system and speci al
I nstructions.

Due to potential damage caused by |low pressure in the vicinity of
the gate seal, a mninum gate opening of 6 inches has been
established. D scharge rating curves for the outlet works are
shown on Plate A-1

b. LowFlow Wthdrawal System The purpose of the | owflow
W t hdrawal systemis to permt selective withdrawal fromthe
reservoir for water quality and rate of discharge control. Each
of the four identical entrances provide entry into one of two
wetwel | s. The base of each wetwell junctions with a we. One
|l eg of each we is further reduced to suit the | owfl ow
wi t hdrawal gate. Each gate discharges directly into the outl et
wor ks tunnel. The other |leg of each wye reduces to a 30 inch
di aneter water supply conduit. The maxi mumflow fromthe | ow
flow wi thdrawal systemis 70 cfs per wetwell (Source: Design
Menor andum No. 11, Feature Design Menorandum - Cerrill os Dam
Qutlet Works - Volume No. 1 Report - February 1983, Paragraph
2.4.3, Page 2-3).

Due to potential damage caused by |ow pressure in the vicinity of
the gate seal, a m ninum gate opening of 4 inches has been
established. D scharge rating curves for the |owflow w thdrawal
are shown on Plate A-2.

c. Water Supply Pipe. The water supply pipe will be used to
supply water to the treatnent plant for the city of Ponce, Puerto
Rico. The 30 inch dianmeter line will draw fromthe upper |eg of
the we, one wetwell at a tine. Wile the entry and val vi ng
geonetry permt selecting fromone or two levels for the | owfl ow
wi t hdrawal system the water supply nmust use a single intake
source for operation. The maxi mum design flow within the 30-

i nch-di ameter pipe is 33.9 cfs or 21.9 M& (Source: Design
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Menor andum No. 11, Feature Design Menorandum - Cerrillos Dam
Qutl et Works - Volunme No. 1 Report - February 1983, Paragraph
2.4.3, Page 2-2).

A-04. Spillway. An ungated spillway is cut through the ridge
adj acent to the right abutnment of the damas shown on Plate 2-2.
The spillway crest is at elevation 611.3 feet NGVD. The

di scharge rating curve for the spillway is shown on Plate A-3.

A-05. Reservoir. Lake Cerrillos is a nultipurpose reservoir

wi th a maxi num storage of 46,810 acre-feet at the maxi num poo

el evation of 611.3 feet, NGVD. Included in this nmaxi mum storage
are 15,975 acre-feet of flood control storage, 25,200 acre-feet
of conservation (water supply) storage, and a m ni rum and

sedi nent storage of 5,635 acre-feet. The conservation pool
ranges fromthe m ni num conservati on pool elevation, 451.0 feet,
NGVD, to the m ninmum fl ood control pool elevation, 573.0 feet,
NGVD. The flood control pool ranges fromthe m nimum fl ood
control pool elevation to the maxi num pool elevation, 629.4 feet,
NGVD. Table A-2 shows the storage and area of the reservoir at
key pool elevations. The |ake has a |l ength of approximately one
mle and about 12 mles of shoreline. A plan view of the
reservoir is shown on Plate 2-5. An Area-Capacity Curve is
provided on Plate A-4. A graphical plot of the Cerrillos
Reservoir filling history is provided on Plate A-5.

Table A-2

Storage and Area of the Reservoir at Key Pool El evations

El evati on St or age Ar ea

(Ft., NGVD) (Acre-feet) (Acr es)
M ni nrum Conservati on Pool 451.0 5, 635 100
M ni nrum Fl ood Control Pool 573.0 30, 835 350
Spi | Il way Crest 611. 3 46, 810 470
Maxi num Pool 629. 4 55, 500 525

Source: Design Menorandum No. 26, Feature Design Menorandum -
Lake Cerrillos Initial Filling Plan - January 1989, Table 2-1,
Page 2-2, Revised June 1997 by ENHW
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EXH BIT B
DROUGHT CONTI NGENCY PLAN

B-01. Purpose. The purpose of this exhibit is to (1) provide a
platformfromwhich to make deci sions on inplenentation of water
conservation neasures during droughts, (2) review the operational
flexibility of the Cerrillos Reservoir Water Control Plan in a
drought, and (3) address potential problens associated with an
extrenme drought.

B-02. References.
a. ER 1110-2-1941 - "Drought Contingency Pl ans”

b. ER 1110-2-240 - "Water Control Managenent"
c. EM 1110-2-3600 - "Managenent of Water Control Systens"

B-03. Introduction. A severe drought in the Portugues and
Bucana Rivers project area devel ops over a fairly |long period of
time. Adequate tinme will be available to plan specific details

of a drought operation. Therefore, this plan is an outline of
wat er nmanagenent neasures and coordi nation actions to be

consi dered when a severe drought occurs. Details of particular
wat er nmanagenent neasures and the timng of their application
will be determi ned as the drought progresses. Usually, the
demand for water is the greatest when the natural supply is the

| east. Experience also shows that recreational use of |akes al so
begins to suffer once the elevation drops significantly.

B-04. Summary of Existing Water Control Plan. The total project
plan will provide essentially standard project flood protection,
a dependabl e surface water supply for Ponce and surroundi ng area,
and recreation facilities for full public use of the reservoir.
In addition, the reservoir will be operated to assist in helping
| nprove downstream sanitary conditions by periodic rel ease of

i mpounded water to provide flow in the Portugues and Bucana river
beds. Such flows will curtail nosquito breeding in stagnant
pools during the dry season. Regulation flexibility is very
limted under existing authority. Wen the reservoir elevation
is below optinmum the project will be operated to neet water
supply and water quality needs. Table B-1 shows the storage

al l ocations fromthe reservoir.
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Table B-1

Cerrillos Reservoir Storage Allocations

Fl ood control storage 15,975 acre-feet
Wat er supply storage 25, 200 acre-feet
M ni mrum and sedi nent storage 5,635 acre-feet
Total storage 46, 810 acre-feet
El ev., max. pool 629. 4 feet

El ev., max. flood control pool 611. 3 feet
Elev., mn. flood control pool/ 573.0 feet

max. conservation pool

El ev. mn. conservation pool 451.0 feet
Area, nmaxi mum pool 525 acres
Area, mninmmflood control pool 350 acres
Area, m ninmum conservation pool 100 acres
Length 1 mle

B-05. Water Supply.

a. Reservoir Yield.

(1) Reservoir yield is the anmount of water which can

be supplied fromthe reservoir in a specified period of tine.
Yi el d depends on inflow and varies fromyear to year. Reservoir
reliability is defined as the probability that it will deliver
t he expected demand through its lifetime without incurring a
deficiency. Zero risk or 100 percent reliability is inpossible
to achi eve because there is also sone chance, no nmatter how
slight, of encountering a nore critical period than experienced
in the synthetic or observed record (Viessman and Welty, 1985).

Since yield (outflow) is equal to the inflow plus or mnus an
I ncrenment of storage, the determ nation of capacity to supply a
given yield is based on the storage equation:

Inflow - Change in Storage = Qutfl ow

Thus a reservoir does not nmake water but nerely permts its
redistribution with respect to tine. Use of reliability analysis
permts cost conparison of achieving various |evels of
reliability and to determne if an increase of reliability is
warranted. G ven a target yield, the selection of reservoir
capacity i s dependent on the acceptable risk that the yield will
not always be realized. A reservoir to supply municipal water
shoul d have a relatively | ow design yield so the risk of a period
bel ow the design yield is small. (Linsley and Frazini, 1979).
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(2) Wiile reservoir capacity is the nost inportant
physi cal characteristic of the facility, it is the relation
between the yield that can be expected fromthe reservoir and its
capacity that is of primary concern to those designing and
operating the facilities. In nost instances, a target yield
based on anticipated user needs is specified for a reservoir.

The problemis to provide sufficient reservoir capacity so the
probability of not nmeeting the target is acceptable. For
muni ci pal water supplies the risk of not neeting the target
shoul d be | ow, whereas for other purposes such as irrigation, the
risk to be accepted is often nuch higher. (Viessman and Welty,
1985).

(3) Wth regard to reservoir sizing Fair, Ceyer, and
kun (1966) stated "Storage val ues equal ed or exceeded but once
in 20, 50, or 100 years (i.e. 5, 2, or 1 %of the tinme) are often
considered. For water supply, Hazen suggested enpl oyi ng 5% val ue

in ordinary circunstances. |In other words, design storage should
be adequate to conpensate for a drought of severity not expected
to occur oftener than once in 20 years. |In still drier years, it
may be necessary to curtail the use of water." For every draft

i nposed on a reservoir there is sone risk associated with being
able to neet this demand over a specified period (d ark,
Vi essman, and Hammer, 1977).

b. Reservoir Storage Space. The determ nation of required
capacity for a river reservoir is usually called an operation
study and is essentially a sinmulation of the reservoir operation
for a period of tinme in accord with an adopted set of rules. An
operation study nmay analyze only a selected "critical period" of
very low flow, but nodern practice favors the use of a |ong
synthetic record (Linsley and Frazini, 1979). 1In the first case
the study can do no nore than define the capacity during a
sel ected drought. Wth the synthetic data it is possible to
estimate the reliability of reservoirs of various capacities. An
operation study nmay be performed with annual, nonthly, or daily
time intervals. Mnthly data are nost commonly used, but for
| arge reservoirs which carry storage for many years, annual
intervals are satisfactory. For very small reservoirs, the
sequence of flow within a nonth may be inportant and a weekly or
daily interval should be used.

B-06. Definition of Drought. Droughts are generally considered
to have three conmponents - duration, magnitude (average water
deficiency), and severity (cumul ative water deficiency). Dry
periods occur randomy during any tinme period. There is no major
I ndicator to distinguish "normal" dry periods froma severe
drought. Conditions nmay vary slightly depending on the tinme of
year, length of tinme that water el evations renmain bel ow opti num

| evel s, and water supply and water quality requirenments. A
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typi cal textbook definition of a hydrol ogi c drought given by
Linsley et al. (1975) is a period during which streanflows are

I nadequate to supply established uses under a given water
managenent system Perhaps the greatest uncertainty in planning
reservoirs for drought regulation is the uncertainty of the
representativeness of historical droughts as an indicator of
future drought potential (Beard and Kubi k, 1972).

B-07. Planning for Drought. 1In the case of water supply the
anal ysis of the conbination of drought intensity and duration can
be nore conplex. For unregul ated stream di versions or snal
reservoirs having a small capacity-to-inflow ratio, short intense
drought may be those with the greatest inpact on yield.
Conversely, as the volune of storage (reservoir size) increases
in relation to runoff, the system becones | ess susceptible to
short termdeficits and droughts of |onger duration but with a
greater total noisture shortfall beconme increasingly inportant
(Morris and Vazquez, 1990). |In irrigation applications, for
exanpl e, severe droughts that occur during the non-irrigation
seasons may be of mnor significance, whereas noderate droughts
during the irrigation seasons mght be of critical consequences.
Where the use of water is only a snmall fraction of the supply,

| ong-duration droughts m ght be of m nor consequences, whereas
severe short-duration droughts could be critical. Haan (1977)
poi nts out that a water resource system design using past or

hi storical records provides no guarantee that the design wll
performsatisfactory in the future. Stochastic nodels, such as
HEC- 4, are probability nodels having paranmeters that nust be
obt ai ned from observed data. Stochastic streanflows are neither
hi storical flows or predictions of future flows but are
representative of possible future flows in a statistical sense.

B-08. Drought Managenent Plan. This plan may be initiated by
t he Conmonweal th when the stage in the Cerrillos Reservoir falls
bel ow El evation 451.0 feet, NGVD

1. Public press releases will be nmade on an "as-needed"
basis through the Antilles Public Affairs Ofice (PAO.
Statenents shall provide the public with a full explanation of
drought operations and forecasts of expected conditions in an
effort to reduce inquiries fromrecreation and other concerned
i nterests.

2. A drought situation report for the Cerrillos Reservoir
and other projects wthin the Jacksonville District should be
prepared by the Water Managenent and Met eorol ogy Section of the
Jacksonville District. This report should provide detailed
informati on on current and forecast situations for informational
pur poses of the District and the South Atlantic D vision.
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3. A water budget may be initiated by the Jacksonville
District (retroactive to the date that the reservoir first drops
bel ow el evation 475.0 feet, NGVD).

4. The Jacksonville District, US. Arny Corps of Engineers
shoul d be updated by the Commonweal th, on a weekly basis
regardi ng water supply storage renmaining and water quality.

5. Wen 25 percent of the water supply renains,
i npl ement ati on of water conservation neasures shoul d begin.

6. \Wenever the elevation at Cerrillos Reservoir is drawn
down to elevation 475.0 feet, NGVD, a Drought Managenent
Conmittee could convene to discuss a course of action for the
continued operation of the reservoir and possible alternatives.

The Drought Committee should be forned by the Conmonweal th and
could include representatives of the U S. Arny Corps of

Engi neers, Jacksonville District and other Federal agencies as
required. Advisors to the commttee should include
representatives fromthe Commonwealth, the Gty of Ponce, and

ot her | ocal government agencies. Coordination activities shal

i nclude but not be limted to initiation of the Drought

Conti ngency Plan, alerting recreation interests within the
reservoir, issuing forecasts of water supply and water quality
storage remai ning, inplenenting conservati on neasures, and maki ng
public information rel eases. The potential alternatives include,
but are not I[imted to, the foll ow ng:

a. Inplement restrictive water use neasures for
personal and energency use only (no water for |awns, gardens,
pool s, car washes, etc.)

b. Tenporarily relax standards for water quality
requi renents below the reservoir to permt continued operation of
muni ci pal and industrial waste treatnment facilities and conserve
remai ni ng water supply storage.

c. Reallocation of water remaining in the
m ni munt sedi nent storage pool.

d. Declaration by the Commonweal th of Puerto Rico of a
wat er enmergency. Diversions of water may be nade to neet the
needs of human consunption, necessary sanitation, and public
safety.
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SELECTED FEDERAL EMERGENCY AUTHORI TI ES FOR DROUGHT ASSI STANCE

The responsibility for providing an adequate supply of water to
the inhabitants of any area is basically non-Federal. Corps

assi stance to provide energency water supplies will only be

consi dered when non- Federal interests have exhausted reasonabl e
means for securing necessary water supplies, including assistance
and support from ot her Federal agenci es.

Assi stance may be available fromthe Corps through PL 84-99 as
anended by PL 95-51. Before Corps assistance is considered under
PL 95-51, the applicability of other Federal assistance
authorities should be evaluated. |If these prograns cannot
provi de the needed assi stance, then maxi mum coordi nati on shoul d
be made with appropriate agencies in inplenenting Corps

assi stance. The applicability of progranms adm nistered by the
foll owi ng Federal agencies, as a mninmum wl| be determ ned
prior to consideration of Corps assistance.

1. Small Business Adm nistration (SBA).
2. Farnmers Hone Adm nistration (FnHA).

3. Econom c Devel opnment Admi ni stration (EDA)

CORPS AUTHORI TY FOR DROUGHT ASSI STANCE

The authority for Drought Assistance is contained in Chapter 6,
"Emer gency Water Supplies and Drought Assistance" of Engi neering
Regul ation (ER) 500-1-1 Natural D saster Procedures. Under this
authority, the Chief of Engineers, acting for the Secretary of
the Arny, can construct wells and transport water to farners,
ranchers, and political subdivisions within areas he determ nes
to be drought distressed.
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EXH BIT E
STANDI NG | NSTRUCTI ONS TO DAMIENDER

E-01. References. The follow ng manual s shoul d be avail able for
ready reference to the Dantender.

a. "Water Control Manual for Cerrill os Dam and Reservoir,
Chapter VII, Water Control Plan, should be consulted for
I nstructions for water control operations.

b. "Cerrillos Dam - Operation and M ntenance Manual "
shoul d be consulted for specific guidance on structure operations
and mai nt enance.

c. "Cerrillos Dam and Reservoir - Energency Action Plan"
shoul d be consulted for procedures to be inplenented when
energency conditions in the reservoir and/or the dam enbanknent
devel op, as well as when unusual readings develop in the
I nstrunment ati on.

E-02. Special Operating |Instructions.

a. Opening Gates. The service gates used for regul ation
of flowin the control structure should be opened gradually.
This provides an even transition to the new fl ow regi re and
mnimzes the hydraulic effects downstream Operating experience
has shown that increasing gate openings of 6 inches per half-hour
al l ows downstream communities tine to adjust to the increasing
flows.

b. Channel Capacity. Release flows that produce non-
damagi ng stages in the downstreamreaches of the river. The
bankful | capacity of the channel from i medi ately downstream of
the damto the debris basin is estimated to be 2,500 cfs. The
bankful | channel capacity downstream of the damwas verified
t hrough controll ed rel eases and nonitoring that was conducted 21
March 1997. Depending on estimtes of |ocal inflow between the
dansite and the debris basin, releases through the regulating
outlets will be limted to a maxi nrum of 2,500 cfs except for
energency conditions prescribed in the Emergency Action Pl an.

c. Vayas Low Flow Crossing. Normal reservoir discharges
(above 100 cfs) will inpact famlies living on the east side of
the Vayas | ow fl ow crossi ng downstream of Cerrillos Dam During
| arge flows the crossing becones a channel obstruction forcing a
portion of the flow out of natural streanbed and down an
alternate access road. Community residents should be notified of
i npendi ng reservoir rel eases.




The channel capacity nonitoring that was conducted 21 March 1997
under controlled conditions confirmed that with flows over 100
cfs the crossing becones inundated. Additionally, when flows of
500- 1000 cfs occur the alternate access road is cut off because
the access road elevation is very close to streanbed elevation in

this area. Al so, large flows for several hours will cause the
riverbed to shift and cover culverts of the low flow crossing
which will require naintenance to uncover the cul verts and

restore the flows under the crossing.

d. Regulating Qutlet Gates. A m ninum gate opening of 6
i nches has been established for the regulating outlet gates.
Smal | er gate openi ngs have the potential to cause cavitation
damage to gate seals. Cavitation is the successive formation and
col | apse of vapor pockets in |ow pressure areas associated with
hi gh velocity fl ows.

e. LowFlow Wthdrawal Gates. A nmininmum gate openi ng of

4 inches has been established for the | owflow w thdrawal gates.
Smal | er gate openi ngs have the potential to cause cavitation
damage to gate seals. Discharges are permtted within the limts
of a maxi mum flow of 70.0 cfs per wetwell. The |lowflow system
may draw from one wetwel|l or both sinultaneously. Any

conbi nati on of the water supply and | ow fl ow di scharges are
permtted within the limts of a maximumflow of 70.0 cfs per
wet wel | (Source: Design Menorandum No. 11, Feature Design
Menorandum - Cerrillos Dam CQutl et Wrks - Volunme No. 1 Report -
February 1983, Paragraph 2.4.3, Page 2-3).

f. Water Supply System The water supply system nay draw
fromone wetwell at a tine, but not both sinultaneously. The
maxi mrum design flow within the 30-inch-di aneter water supply pipe
s 33.9 cfs (21.9 M3®D). Regulation of water supply flow is done
at the treatnent plant. The 24-inch service ball val ves shoul d
not to be used for controlling flowrates (throttling) of water
supply to the City of Ponce. The energency and service bal
val ves should either be fully opened or fully cl osed.

. Energency Drawdown Procedure. |f an emergency rapid
drawdown of the Cerrillos Reservoir is necessary, the regulating
outl et works can be operated to | ower the reservoir |evel.
Reduci ng the reservoir pool elevation will help prevent a
conplete failure by relieving pressure on the structure.

Rel easing stored water in a planned, orderly manner can reduce
the potential for massive downstreamflooding if conplete failure
does occur. The discharge rate for any energency reservoir
drawdown shoul d be based on the probability of an i medi ate
failure determ ned by avail abl e data and educated assunptions
made by experienced personnel.

The bankfull capacity of the channel frominmedi ately downstream
of the damto the debris basin is estimted to be 2,500 cfs.
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Dependi ng on estimates of |ocal inflow between the dansite and
the debris basin, releases through the regulating outlets will be
limted to a maxi mum of 2,500 cfs except for energency conditions
prescribed in the Emergency Action Plan. Wth a 2,500 cfs

di scharge, it would take approximately 7.5 days to | ower the
reservoir pool fromelevation 573.00 feet, NGVD (m ni num fl ood
control pool, top of conservation pool) to elevation 349.75 feet,
NGVD (top of regulating outlet). |If all outlets were operated
wi t h maxi num gat e openi ngs, the reservoir pool could be | owered
in 7.0 days. The severity of the energency situation would
ultimately determ ne the drawdown rate of the Cerrillos pool. A
pl ot of pool elevation verses tinme, relative to the two discharge
conditions nentioned above, are presented in Plate E-1.

Assi stance during duty hours for an energency reservoir drawlown
can be nmade by tel ephone to the Water Managenment and Met eorol ogy
Section, Jacksonville District Ofice (AC (904) 232-2142 or 232-
2914). During non-duty hours, assistance can be achi eved by
contacting the persons |listed at the front of this manual.

E-03. Normal Operating Conditions. During normal conditions the
project structures shall be operated in accordance with the
approved Water Control Plan (contained herein as Chapter Vil),
and in accordance with the structure design criteria as descri bed
in Exhibit A and the "Cerrillos Dam - Operation and Mii ntenance
Manual . Deviation fromnormal regulation will be permtted only
under special conditions. Notification for deviations shall be
as outlined in the Water Control Plan or as stated bel ow

E-04. Abnormal Operating Conditions. |[|f abnormal conditions in
the operation of the reservoir devel op, regul ati on assi stance
shoul d be sought as outlined in the Water Control Plan (Chapter
VI1). Should abnormal conditions continue to develop refer to
the "Cerrillos Dam and Reservoir - Emergency Action Plan", which
I's published under separate cover. Upon energency situations
where conmuni cation with the Damtender is interrupted, the

Dant ender shall take any action deened necessary to prevent the
|l oss of life or property. Such actions shall be docunented in
witing and shall be forwarded to the Jacksonville District as
soon as practicable. Upon the resunption of nornmal

communi cations, the Dantender shall report the sequence of events
whi ch | ead to unpl anned rel eases and recei ve additi onal

I nstructions from hi gher authority.

Operational criteria for various flood situations are outlined as
fol |l ows.

E-05. Reservoir Elevation below 573.0 feet, NG/D. Wen the
reservoir is below elevation 573.0 feet, NGVD, no flood control
rel eases are required. D scharges could be nade for water supply
or environnmental purposes through the water supply and | owfl ow
wi t hdrawal system Cccasionally, rel eases nay be nade through
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the outlet works to flush the downstream channels to enhance the
water quality in the city of Ponce.

E-06. Reservoir Elevation between 573.0 and 611.3 feet, NGVD.

Fl ood control releases will normally occur when the pool level is
above el evation 573.0 feet, NGVD. Post flood evacuation of

fl oodwat er stored above el evation 573.0 feet, NG/D is to be
acconpl i shed as soon as possible by releasing flows that produce
non- damagi ng stages in the downstream reaches of the river

E-07. Reservoir Elevation between Spillway Crest 611.3 and 629.4
feet, NGYVD. Wienever the reservoir elevation is between 611.3
(spillway crest) and 613.2 feet, NGVD the uncontrolled spillway
will release floodwaters equal to or |less than 2,500 cfs (see
Emergency Spillway D scharge Rating Curve, Plate A-3). Under
these conditions the outlet works nmay be utilized to augnent
spillway flows to evacuate flood control space as |long as the
conbi ned rel eases will produce non-damagi hg stages in the
downstream reaches of the river

When the reservoir elevation begins to exceed 613.2 feet, NGVD
the outlet works gates shall be closed. The outlet works gates
shall remain closed until releases to evacuate the flood contro
space can be made wi th non-damagi ng stages in the downstream
reaches of the river.

E-08. Reservoir Elevation Above 629.4 feet, NGVD. If the
reservoir level is expected to exceed elevation 629.4 feet, the
outlet works will be fully opened to pass maxi num di schar ge
regardl ess of downstream flow conditions. The gates shall remain
conpl etely open until the reservoir has receded bel ow el evati on
611.3 feet, NGVD, at which point the regulating outlet shall be
operated according to criteria in paragraph 7-05.b., Reservoir

El evati on between 573.0 and 611.3 feet, NGYVD. See the Operations
and Mai nt enance Manual for operating equipnment [imtations
concerning gate hydraulic pressure system and speci al

I nstructions.

E-09. Requl ation Assistance. In the event that unusual
conditions arise during duty hours, contact can be made by

tel ephone to the Water Managenent and Met eorol ogy Secti on,
Jacksonville District Ofice (AC (904) 232-2142 or 232-2914).
During non-duty hours, regulation assistance can be achi eved by

contacting the persons |listed at the front of this manual. |If
contact is not possible, the required release fromthe reservoir
will be nade by the dantender in accordance with the fl ood

control operations described above, or if conditions warrant, the
"Cerrillos Dam and Reservoir - Emergency Action Plan" published
under separate cover

E-10. Deviation from Normal Regulation. Refer to paragraph 7-11
of the Water Control Manual for Cerrill os Dam and Reservoir for
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detailed informati on on deviations fromthe nornmal regul ati on of
the reservoir.

E-11. Operational Responsibilities. Nornal day to day
operations wll be handl ed by Departnent of Natural and

Envi ronnental Resources (DNER). The DNER wi |l be responsible for
mai ntai ning all equi pnent required for operation and

comruni cation in good operating condition and operate outl et
gates as specified in the approved Water Control Manual .

a. Departnent of Natural and Environnental Resources
(DNER) . Under the | ocal cooperation agreenent between the Corps
of Engi neers and the Departnent of Natural and Environnental
Resources of the Conmonwealth of Puerto Rico that becane
effective on 22 July 1974, the DNER is required to operate and
mai ntain all conpleted works in accordance with regul ati ons
prescribed by the Secretary of the Arny.

Conmuni cati on between the Jacksonville District and DNER w || be
done either by phone, facsimle, or in witing. Nornmal day to
day operations will be handl ed by DNER wi th comunication with
the Corps on an “ asneed” basis. During emergencies,

communications would be more frequent. (See Chapter IX - Water

Control Management, within this manual for more information).

b. Corps of Engineers. The Corps of Engineers could
serve in an advisory capacity to the DNER on the operation and
regulation of the reservoirs and water management. All contact
relating to project operations and water control decisions should
be with the Chief, Water Management and Meteorology Section,
Hydrology and Hydraulic Branch, Engineering Division. A list of
Corps of Engineers key water control personnel are found in Table
9-1. The role of the Corps is to provide and ensure that the
DNER follows these regulations and that the project is operated
to meet the prescribed project purposes.




