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Honorable I!ugh L. Carey
Governor of New York
Albany, New York 12224

Dear Governor Carey:

The purpose of this letter is to inform you of a clarification of the guide-
lines used by this office in assessing dams under. the National Program of
Inspection of Dams. -

Office of the Chief of Engineers has recently prov ided ’ a clarification that
dams with ser iously inadequate spili.ways are to be assessed as unsaf e, non—
en~ rgency, until nore detailed stud ies prove otherwise or wrrective ueasures
are oompleted.

The fdllowirg damá in your state have previously been assessed as having
seriously inadequate spiliways, with capability to pass safely only the per—
centage of the probable max imum flood as noted in each report. They are now

• to be assessed as unsafe:

I.D. NO. NAME OF DAM

N.Y. 59 Lower Warwick Reservoir Dam
N.Y. 4 Salisbury Mills Dam
N.Y. 45 Miawalk Darn
N.Y. 418 Jamesville Dam
N.Y. 685 Colliersville Dam
N.Y. 6 Delta Darn
N.Y. 421 Oneida City Dam
N.Y. 39 Croton Falls Dam
N.Y. 509 Chadwick Darn (Plattenkill)
N.Y. 66 Boyds Q rner Dam
N.Y. 397 Cranberry Lake Dam
N.Y. 708 Seneca Falls Darn
N.Y. 332 Lake Sebago Dam
N.Y. 338 Indian Brook Dam
N.Y. 33 Lower(S) Wiccopee Darn (lower

Hudson W S. for Peekskill)
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Honorable Hug h L. Carey

1.1). NO. NAME OF DAM

NY. 49 Pocantico Dam
N.Y. 445 Attica Darn
N.Y. 658 Cork Center Darn
N.Y. 153 Jackson Creek Dam
N.Y. 172 Lake Algonquin Dam
N.Y. 318 Sixth Lake Darn
N. Y. 

• 
13 ~~t1et Storage Dam

N.Y. 90 Putnam Lake ( Bog Brook Dam )
N.Y. 166 Pecks Lake Darn
N.Y. 674 Bradford Darn
N.Y. 75 - 

. Stu rgeon Pool Dam
N.Y. 414 Skaneateles Darn
N .Y. 155 Ind ian Lake Dam
N.Y. 472 Newton Falls Darn
N.Y. 362 &~ckhorn Lake Dam

The classification of “unsafe” applied to a darn because of a ser iously in—
ac~equate cpillway is rot meant to connote the same degree of emergency as
would be associated with an “unsafe” classification applied for a structural
deficiency. It does mean, tx wever , that based on an initial screening , and
prel iminary computat ions, there appears to be a serious deficiency in spill—
way capacity so that if a severe storm were to occur , ciqertoppirig and failure
of the darn would take place, significantly increasing the hazard to loss of
life downstream from the dam.

Consequently, it is ndvisable to implement the recommendations previously
furnished in the reports for the above—mentioned dams as soon as practicable.

It is requested that owners of these dams be furnished a copy of this letter
and that copies be permanently appended to all reports previously furnished
to you.

Sincerely yours,

CL~.ARK H. BENt~
Colonel, Corps of Eng ineers
District Eng ineer
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PHASE I RE PORT
NAT ~O~lAL DAM SAFETY PROGRAM

Flame of Dam Pocantico Dam NY49

State Located New York
County Located • Westchester
Stream Pocantico River
Date of Inspection July 26, 1078

I
ASSES SMENT OF

GEFIERAL CONDITIONS

The Pocantico Dam is a water supply reservoir which has been discont inued as
a source for water supply by the Flew Rochelle Water Company in 1977. At this

J time , routine maintenance of the facility is being performed by on-site per-
sonnel . The earthen dam does not show physical signs of distress. At the
time of inspection , the reservoir ~iater surface level was being kept wel l
below the spiliway elevation. A hydrologi c investigation has determined the
spiliway to he seriously inadequa te. Steps should he taken to insure the
fa’~i1ity is at least capable of passing a 1/2 Probable Maximum Flood (PMF).
Since the spiliway has been found to he seriously inadequate it is recoin—
mended that immediately, during periods of unu sually high runoff , the owner
should provide around-the—c lock surve ilance and have a contingency plan in
the event of overtopping. The spi liway is currently only capable of passing
28 percent of the PMF . A rather sizable tourist area (Sleepy Hollow Restora-
tions) exists downstream of the facili ty and reportedly receives 1400 vlsi-
tors per week.

~~~ Dal e Enjineering Company

John B. Stetson , denN~~~
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PHASF. I INSPECTION REPORT• NATIONAL DAM SAFETY PROGRAM

I NAME OF DAM - POCANTICO ID# - NY49

SECTION 1 - PROJECT INFORMATION

• 
• 1 1.1 G [NERAL

a. Authority

Authority for this report is provided by the National Dam Inspec-

I 
tion Act , Public Law 92-367 of 1972. It has been prepared in ac-
cordance with a contract for professional services between Dale
Engineering Company and The New York State Department of Environ-
mental Conservation.

h. Purpose of Inspection

I The purpose of this inspection is to evaluate the structural and
hydraulic condition of the Pocantico Dam and appurtenant struc-
tures , owned by the New Rochelle Water Compa ny , and to determine if
the dam constitutes a hazard to human life or property and toI transmit findings to the State of New York.

This Phase I inspection report does not relieve an Owner or Opera-
~ tor of a dam of the legal duties , obligations or liabilities asso—

• ciated with the ownership or operation of the dam. In addition ,
due to the limited scope of services for these Phase I investiga-

( tions , the investigators had to rely upon the data furnished to
1 them. Therefore, this investigation is limited to visual inspec-

tion , review of data prepared by others, and simplified hydrologic ,

t 
hydraulic and structural stability evaluations where appropriate.
The investigators do not assume responsibility for defects or de-
ficiencies in the dam or in the data provided .

1.2 DF~CRIPTION OF PROJECT

a. Description of Dam and Appurtenances

• I The Pocantico Dam is an earth fill dam with a short concrete core
• wall which extends to approximately 14-1/2 feet bel ow the top ele-

vation of the dam. The width of the top of the dam is approximate-
ly 12 feet. The darn is approximatley 35 feet high and approximate-
ly 300 feet in total length. The upstream slope of the embankment
is 2 feet horizontal on 1 foot vertical. The downstream slopes are
1-3/4 horizontal on 1 vertical . The upstream face of the embank-
ment is riprapped at the waterl ine. The spillway is located near
the west abutment of the main structure. The spilIway is approx i-

I 
mately 75 feet long and is controlled by eight 4 feet high by 8
feet wide sluice gates which are manually operated from a bridge
across the spiliway. The spiliway Is constructed on bedrock and
discharges through a bedrock channel down to the Pocantico River.

I

• •• •  -
• • • - ‘  : ~~~~~~~~~~~~~~~~~~~~~~~ - -- - 

1 

-—-

~

—

~~~ 

• ____

,—: 
~~~~~~ T .:: 

‘ 

~~~ 
_ _  -



— - -  - _ . _ _ -w -- • — - -  .—
~~~~ 

- -  — — —

I
I h it’ iiiii i n  dra i nI i ni. for I he recervo i r I a ?4 i rich i~ 

pe ~~~~i ich
t o n i  roll ed I rom im I.hv I nt.ah~ ~.I.ructij re and tti ~clmd r~;(”~ downstretii’i in

I the Pocantico River. The operator of the darn indicates that this
drain is partially obstructed so that full out let flow can not be
obtained.

h. Location

Pocantico Lake Dam is located in the Town of Mount Pleasant in

I 
Westchester County , New York .

c. Size Classification

I The maximum height of the dam is approximately  35 feet. The stor-
age volume of the dam is approximat ley 1 ,595 acre feet to the top
elevation of the dam. Therefore, the dam is in the intermed i ate

I size category as defined by the Reconi-nended Guidelines for Safety
Inspection of Dams.

d. Hazard Classif icat ion

The Pocantico River , the receiving stream from the impoundment• flow through Philipshurgh Manor, a portion of the Sleepy Hollow

I Restorations. This popular tourist area is open to the public and
large numbers of tourist daily move about the area. The site
receives 1400 visit ors per week. Therefore, the darn is in the high
hazard category as defined by the Recommended Guidelines for Safety

I Inspection of Dams.

e. Ownership
I The dam is owned by the Flew Rochelle Water Company .

j f . Purpose of Darn

• The dam has recently been abandoned as a water supply veservoir for

I the Flew Rochelle Water Company. Therefore, the facility has at
present no usefu l purpose except to maintain the environment that
has existed in the area for many years. No significant recreation-
al use is made of the facility at the present time .

g. Design and Construction History

I 
No information was found to indicate the date of the original con—

- struction of the dam. Construction drawi ngs dated May, 1916 , in-
dicate a reconstruction which took pl ace during that time . The

I reconstruction consisted of the raising of the dam ~
‘ -d the improve-

ment of the spiliway control . This project al so indicates the con-
struction of a core wall through the center of the embankment which
extends only 14— 1/2 feet bel ow the top of the dam as it was recon-

I
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~t I ii. Norma l Operational Procedures

I Tile tiarri s i te is current ly staffed by the Water Company . At this
time , the status of operational procedures for the dam is not
known . The dam is currently not operational (normal use).

1.3 PERTINENT DATA

a. Drainage Area

I The drainage area of the Pocantico Dam is 10.48 square mi l es.

I 
h. Discharge at Dam Site

No discharge records are available at this site.

I Computed Discharges :

Spillway capacity , top of dam 4000 cfs

I Spillway design flood , 6830 cfs (1/2 PMF )
(with gates fully open)

14000 cfs (PMF)

c. Elevation (feet above MSL)

Top of dam* 225.0
I Spiliway design flood — 1/2 PMF
I discharge 226.7

PMF discharge 229.2
- Sp iliway crest 215.0 -

~

Stream bed at centerline of dam 185.0

d. Reservoir
[ Length of maximum pool 10000 feet

Length of normal pooi 10000 feet

e. Storage

• Top of dam 1595 acre feetI Normal pool 920 acre feet

f. Reservoir Surfac e

I lop of dam 91 .0 acre
Spillway pool 67.2 acre

I g. 1)am

Type - Earth fill with concrete core wal l .

I Length — 300 feet.
Height — 35 feet.

I 
*plans in this report show various elevations , some related to
proposed Improvements.

II 
_ _ _ _ _ _  
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Freeboard between normal reservoir and top of dam - 6 feet with
gates closed , 10 feet with gates open.

Top width - 6 feet, 6 inches .
Side slopes — 2 horizont al to 1 vertical upstream .

1—3/4 horizontal to 1 vertical downstream.
Zoning — None indicated .
Impervious core - Concrete core wall to el evation 223.

I Grout curtain — None indicated .

I I
I
I
I

I

I
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Si •CT ION 2 — I NGINLLRING DATA

tr i 
_ _ _ _

2. 1 DESIGN

I 
The information availa ble for review for the Pocantico Dam inc l uded :

1) The pl ans reviewed are enclosed in this report in Figures 1
through 6.

• 1 2.2 CONSTRUCTION

I No information available.

2.3 OPER ATION

I See Section 4.

• 2.4 EVALU ATION

I The data reviewed indicates that a number of structure modifications
to the facility were either performed or planned . The construction
documents infer that the dam was constructed prior to 1916 whereas
the May 10, 1916 plans represent an improvement to the facility . In
the information available for review, the dam lacks sufficient in-
formation to evaluate the construction records. It is not known if

‘ 
additional information on the dam exi sts or where it could be loca-

• 
- ted. Due to the present status and condition of the facility , (with

consideration given to the recommendations provided herein , See
f Section 7) it is not deemed necessary to try to locate additional
I data. The visual examination and the data reviewed were considered

adequate for this Phase 1 investigation.
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I S E c T m y J C T I O N

3.1 SUMMARY

a. Genera l

I The visual inspection of Pocantico Darn took pl ace on July 26, 1978.
The dam has functioned as a reservoir for a water treatment facility
owned by the New Rochelle Water Company. In 1977 the use of the fa-

I cility for water supply was abandoned . The property is currently
staffed with water department employees utilizing the structure at
the facility as a storage and maintenance facility . At time of in—

I spection the water level was six feet bel ow the spiliway . See Sec-
tion 6 for additional narrative information.

I 
b. Dam

The dam and spillway visually conform to the pl ans as provided in
this report . The embankment has tall grasses and smal l brush . It is

I generally in good condition with no areas of seepage or erosion found
on the downstream face of the embankment . The low head in the reser-
voir could however , reduce or elimi nate evidence of seepage at the

I time of inspection. Photogra ph 12 shows cattails at the toe of the
embankment near the storage tank. This wetness could he from either
seepage or poor surface drainage. Seepage has been noted before by
the pl ant operator when the reservoir has a full normal head. Photo—

I graph 14 also shows some water flowing in a cavity or trenc h area of
• - unknown origin in the east abutment which leads up to a pair of

stilling basins. These areas shoul d be checked for seepage again
when the reservoir is known to have a significant head .

c. Spillway

[ The spiliway concrete sill shown in Photograph 8 is in fair cond i-
tion. Some wear of the surface material has taken place. One of the
spiliway ’s dividing wall and support frame for the sl uice gates is

j cracked as shown in Photograph 7. The spiliway gates , shown in Pho—
I tograph 5, are reported to be operable hut are not well maintained so

as to be easily operated.

1. Appurtenant Structures

The drawdown and treatment pl ant intake structure is in the center of
the upstream face of the dam. The rod for the draindown gate is
broken off with the gate operating partially open. Therefore, the
dam cannot be drawn down without repair of the control rod unl ess

I flows are directed through the filtration equipment . It is not known
whether this is possible or practical .

r e. Downstream Channel

The channel Imediately bel ow the spiliway is shown in Photograph 6.
It is l argely exposed rock. Photograph 10 shows some embankment
erosion further downstream. This is not considered serious.

6
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I SECTION 4 - OPER ATIO NAL PROCEDURES

4.1 PROCEDURES

Operational procedures have not been doctriented or written up by

I the owner nor were they demonstrated to the inspection team. The
l owest drawdown gate is presently inoperable. The spiliway sluice
gates were reported to be operable but are man ually operated and

I cannot be turned very easily. The use of the dam and reservoir as
a water supp ly source has been discontinued . At this time , the
owner has no future intention of using the facility for a water
supply.

4.2 MAINTENANCE

I The facility currently has on—site staff personnel working in the
shop and storage facilities in the pl ant. Currently, the embank-
ment slopes and level of the reservoir are being maintained .

I
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I SECTION 5 — HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data

I For this report , no information rel evant to the hydrologic and/or
hydraulic design for the dam was available. The hydrol ogic and

I 
hydraulic analysis provided in Appendix C was performed utilizing
information obtained from construction documents and other sources
of information listed in the reference section of thi s report.
Pocantico Dam is an earthen type dam with a spillway structure con—

I tam ing eight (8) sluice gates. The dam is not readily accessible
to the general public. The drainage area contributing to the res-
ervoir is approximately 10.5 square miles including 0.167 square
miles of reservoir water surface. The vol ume of the impoundment is
purely a function of natural watershed. For the dams location , no
information wa s avai lable on historical flood events.

I The purpose of this investigation is to evaluate the dam and spill —
way with respect to their flood control potential and/or adequacy.
This potential was assessed in the development of the Probable Max-
imum Flood (PMF) for the watershed and a subsequent routing through
the reservoir system. PMF is that hypothetical flow induced by the
most critical combination of precipitation , minimum infiltration

r l oss and concentration runoff of a speci fic location that is con—
sidered reasonably possible for a part ~ul ar drainage area. Since
this dam is in the intermediate category with a high hazard , the
guidelines (Ref. 1) require the dam to pass the Probable Maximum
Flood . The hydrologic analysis was performed using the unit hydro-
graph method to develop the flood hydrograph. In preparing the
hydrograph , both Clark and Snyder coefficients were estimated . For
the Cl ark Method value s of Ic = 7.63 and R = 4.88 were computed .
For the Snyder Method , val ues of Tpr 2.73 and CP = 0.625 were
computed . Two unit hydrographs were developed from these parame-
ters and two sets of hydrographs were l ater computed for the pur-
poses of comparison. The resulting computations were not similar .

• Since the Snyder parameter produced excessive PMF discharges for
this size of a drainage basin , the Cl ark Method parameters were
used for eval uation of the spilIway capac ity. The Probabl e Maximum

I Flood (PMF) hydrograph was determined using Probable Maximum Pre-
cipitation rainfall data obtained in Hydrometeorological Report
No. 51. An index rainfall of 24 inches for 200 square miles for a
period of 24 hours was used in the analysis. Both the PMF and 1/2
PMF were evaluated . The 1/2 PMF was assumed to be approximately

I. the Standard Project Fl ood (SPF) in utilizing U.S. Army Corps of

I 

Engineers , I~drol ogic Engineering Centers , Computer Program
- (IJHCOMP). The peak discharges for the Cl ark Method were 6 ,831 cfs

for the 1/2 PMF (SPF) and 14,000 cfs for the PMF. The peak dis—
F charges for the Snyder Method were 11 ,400 cfs for the 1/2 PMF (SPF)

and 23,500 cfs for the PMF. itydraulic studies were performed at
the spiliway structure. These computations , which assumed the

Ii sluice gates would remain open , are shown in Appendix C.
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The U.S. Army Corps of Engineers , I-~dro1 ogic Engineerin g Centers ,
Program HEC-l usi ng the ~bdified Puls Method for fl ood routing was

I used to evaluate the structure and the reservoir. The peak fl ow
disc harges were not reduced by the storage effect of the reservoir.
The spi llway capacity with the gates fully opened is about 4000

I cfs. The spillway capacity is 28 percent of the PMF. The analysis
indicates the dam would be topped by 2 feet with the 1/2 PMF (SPF)
event and by 4 feet with the PMF event. Further work should be
performed to determine the accuracy of the computed discharges.

I Since the dam has been abandoned , removal of the spiliway sluice
gate works may provide sufficient discharge conveyance section to
pass the 1/2 PMF (SPF). This investigation has been determined

I tha t  due to the very small reducti on of the peak discharge from the
reservoir storage effect, drawing down the reservoir alone as a
remedial measure will probably not be sufficient to prevent over-

I topping of the dam from 1/2 PMF (SPF).

h. Expe rience Data

I The Owner ’s Representative at the site was not able to provide in-
formation rel evant to performance of the spillway during extreme
rainfall event s.
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SECTION 6 - STRUCTURAL STABILITY
‘4

6 .1 I:VALUATION 01 STRUCTU RAL STA RI L ITY

a. Visua l Observations And Data Review

The reservoir dam (embankment section) shows no evidence of mis-
alignment , sloughing, surface cracks or erosion of significance

I which would be indicative of structura l movement or distress. The
condition of riprap on the upstream face is rated fair to good.
Some low vegetation , including smal l trees and shrubs , are growing
along the top of the embankment and the upper upstream slope (gen-
erally above the riprap elevations). The embankment s downstream
face is covered with grasses and low vegetation , with a few small
trees and shrubs at various locations. Large trees exist on the
downstream slope in the vicinity of both the easterly and westerly
abutments.

The spillway is a concrete gated structure. Eight sluice gates ap-
proximately four feet wide are provided . The reservoir was drawn
down some 6 feet below its normal level at the time of the inspec-
tion , a condition which revealed the presence of considerable de-
bris (tree branches , other miscellaneous waste items) against the
spiliway gates. The spillway ’s structural concrete components are
generally in fair to good condition , although spalling is occurring
at various locations , and some cracks exi st.

The spillway discharge channel floor (to the Pocantico River) con—
sists of bedrock. This discharge channel is provided with laid up
stone sidewalls. Vegetation is growing in the channel floor
(through rock seams and cracks) and the stone sidewalls.

I I Concrete water settling/treatment pools, now abandoned , remain
imediately downstream of the dams easterly abutment , at a level
approximately midway between the top and toe elevations of the

• 
I

embankment. A large ground level steel storage tank exi sts just
below the downstream toe close to the easterly end of the dam , near
the toe of slope of the area where the above mentioned settling
tanks are located. The reservoir facilities pump house and an ad-
jacent resi dential building are located immed iately below the em—
bankment s westerly downstream toe. No water seepage through or
beneath the dam was noted on the embankment slope and area bel ow
the downstream toe or in the basements of the pump house and resi-
dential building. However, cattatis exist at the downstream toe of
embankment adjacent to the ground level water storage tank. Oper-
ating personnel assigned to the reservoir indicate that a dampness!
seepage condition typically develops al ong the westerly section of
the embankments downstream toe in wet seasons.
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Close examination of the area indicated no evidence of erosion or
piping.

1 Some seepage was noted near the toe of the slope provided for the
abandoned concrete settling tanks located imediately downstream of

I 
the dams easterly abutment. A low stone retaining wall has been
constructed at the seepage location. The seepage condition appar-
ently has been on—going for a considerable number of years. It
appears that the seepage is from a spring or other source outside

I of the reservoir embankment area.

b. Geology and Seismic Stability

I The New York State Geol ogic Map (1970) indicates the reservoir is
situated on Fordham Gneiss. This foliated rock is composed of bio-
tite , hornblende , quartz , and plagioc lase. The 1916 reports m di-

I cate that the spillway is on natural rock, (gneiss).

Although gneiss has considerable strength and bearing capacity ,

I weathering of the bi otite and hornblende components of the rock may
yield rotted seams conducive to seepage.

I There are no known faults in the vicinity of the reservoir accord-
ing to the Hew York State Geologic Survey (1977). The closest
known fault shown is four miles west of the dam, across the Hudson
River. Of earthquakes listed below , most of the epicenters are not
located in the vicinity of any known faults.

Some of the earthquakes recorded for the area are tabulated below :

I Date Intensity—Modified I4ercalli Location Relative to Dam

I 
1916 IV 8 mi. SSE
1933 III 8 mi. SSE
1936 IV 8 ml . E
1937 II 6 ml. FINE

I 1938 (2) III 8 mi. NE
1941 III 5 ml . ENE
1964 (2) II 8 ml . NE
1964 V 8m1 . NE
1967 V 6 mi. NNE

The reservoir dam is located in an area designated Zone 1 on the
Seismic Probability Map.

- 
c. Data Review and Stability Evaluation

I Available design drawi ngs Imply that the dam consists of a homog-
eneous earth embankment.

r
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I
I The present dam is approximately ten feet higher , and greater in

cross section , than the original dam constructed at this site.

I 
Additional work should be performed to determi ne exactly which
plans are accurate to the site; a number of different elevations
are referenced on different drawings for the elevation of the top

I 
of the darn.

Downstream and upstream slopes of approximately 2 to 1 (horizontal
to vertical) are indicated . No informat i on is available on the en—

I bankment foundation , make-up of the earthen interior , or method of
soi l placement and compaction .

At present , the embankment is considered to be in good structural
condition with no indicat ion of instability or deterioration. The
reported past periodic seepage, which was not occurring at the time
of inspection , has not had a significant effect on the condition of
the embankment . To reduce hazards associ ated with future opera-

I tions , trees on slopes of the dam should be removed to eliminate
the potential for embankment seepage and structural damage which• could occur from a storm—caused uprooting. Slope grasses should be
mowed to enable rapid detection of possible seepage occurrences.
It is anticipated that , properly maintained , this earthen embank—

• ment will continue to serve satisfactorily for future loading con-
ditions which are similar to those of the past.

The spillway structure should be kept clear of debris which could
I interfere with proper operation of sluice gates and spillway flow.

Repair of damaged/deteriorated concrete in the spillway structure
should be undertaken to prevent progressive effects. The area
downstream of the spillway should be kept clear of debris and plant
growth which could interfere with rapid passage of waste water.
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I
I S E C T I O N  7 - ASSESSMENT /REMEDIAL MEASURES

1~’ DAM ASSESSMENT

On the basis of the Phase I visual examination , the earth embank-
ment of the Pocantico Dam does not show any major signs of distress
and in its present status , the dam is not deemed to he considered
unsafe during periods of normal hydrol ogic conditions. Concern is

I 
given however , for the dams safety under the condition of a severe
hydrologic event. In 1977 the owner of the dam discontinued use of
the site as a water supply reservoir. At the time of inspection ,
the darn was drawn down six feet bel ow the spillway . Since some mi—

I nor seepage has been reported in the past , it is recomended that
the reservoir level be kept well bel ow the spiliway . If for some
reason the reservoir level is to be rai sed , the dam shoul d he in-

I siected again under a full head with the report amended with those
visual observations. A number of smal l trees with shallow root sys-
tems on the embankment should be removed.

I Mechanical appurtenances are reportedly operabl e, however , are in
some need of repair. Due to the status of the facility , the util-
ity of this equipment should be eval uated in regard s to a commit—

l ment to continued maintenance and repair. The dam is in the in-
termediate size high hazard category, and the guidelines (Ref. 1)
indicates the spillway should be able to pass the ProbaH Maximum

r Flood . The spillway has been found to he seriously inadequate and
I is not capable of passing the 1/2 Probable Maximum Flood (PMF). The

- spillway is capable of passing 28 percent of the PMF.

7.2 REMEDIAL MEASURES

The following remedial measures are recomended.

1) Imediate Actions

The owner should continue to keep the reservoir head down at its
I 

present location and each of the sl uice gates be made fully open.
- Since the spiliway has been found to be seriously inadequate it is
- recomended that imediately, during periods of unusually high run-

off, the owner should provide around—the—clock survei l ance and have
a contingency pl an in the event of overtopping.

• 2) Further Actions to be Taken Imed lately

The facility should , at a minimum , be improved to be capable of
- passing the 1/2 PMF. Additional engineering studies should be

prepared to obtain thi s level of safety. The hydrol ogic analysis
performed herein should be refined . The correct el evations of the
dam should be determined , since a number of different el evations

I have been noted in the pl ans provided herein. One remedial action
I which should be considered , would be to have the sl uice gates and

their concrete frames removed to enable the splllway to pass the 1/2
i- PMF. As mentioned above, thi s alternative would have to be eval-

uated .
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I

CHECK LIST
HYDROLOGIC & HYDRAULIC

I ENGINEERING DATA

I DRA I NAGE AREA CHARACTERISTICS: l l-3/~4 squa re miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 221.77

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPAC ITY): —
_221.77

I ELEVAT ION MAX I MUM DESIGN POOL: 225.0

ELEVAT I ON TOP DAli: 225.0

I
CREST :

I a. Elevation 221.77

b. Type Concrete apron with chute sp ill way .

I C .  Width
d. Length 75 feet tapers

e. Location Spillove r West abutment

I 

f. Number and Type of Gates_ (8) 8’ O” x 4’ O” sluice gates

OUTLET WORKS : (Blow out/draw down pipe )

a. Type 24” i ron pipe

b . Location Intake chambe r thru gate house Into stream

I C. Entrance Inverts 188.0 ±
d. Exit Inverts 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

e. Emergency Dra i ndown Facili ties None 
—~~~~~

HYDRONETEOROLOG ICAL. GATES:

1 a. Type None
b. Locat ion None

I 
c. Records None

MAXIMUM NON-DAMAG ING DISCHARGE : 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I:
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APPENDIX B

PREVIOUS INSPECTION REPORTS

AND CORRESPONDENCE
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Augur : 2~~, 3~7~

Mr. Neal F. Dun].eVY , P~E.
Stetson , Dale
Bankers Trust building
Utica , New york 13501

Dear Mr. DunLevy

It has coma to my attention 
that you have

recently been in our area 
doing an evaluation of the

integrity of the dam of the New Rochelle Wate
r Works

CompanY .

We have always 1 een concerfl(~d about the possi-

bility of dam failure UP St ream from oir  PhilipsbUrg Manor

Restoration.

If you have any information with reference to

our possible vulnerabilitY , I would greatly appreciate

it if you would share it with n e .

Y )ura truly ,

- 
---

_~~7I ‘4: A.~
’

1C w . Doherty , DJreCtOr

~~ j 1ding5 and GroundS

~~~~~~~~~ 
JkL~~~

~~~I G~~X ~~~~~~~~ ~~~ ~~~~~ - ‘.“
_

~~~~ 4NY~ D~ - 

VAN CORTLANDT MANO R

• - - --• - ------- - -  
_
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- 1 On Pl~na for Propo - ed Reoonstr~ction of Pooantieo

Re ,er voir L)ia *t Tarr ytown ,LY.

I The plana submitted for ~~ii darn pro u d. for the raisin g of

I 

the flow 1IM by 8 ft. The pi-~ sent earth ~~m *ill be inc reased

by 8.8 ft. , chile the •pillwe5i ~i1l be rnI g~ed 4 f t .  by a mason ry

I seir , - t nd 4 f t .  addition al by ‘i,,ht ~~~
‘ x 1’ eluios gates .e$tin~

on the ore it of the r~~sonry w’~1r. The dr-t in a~ e area at this

I poi nt ~. p1snias.t ’~red fro m U. (~. 0. ~. ma~~ is 12 square alli s,

I end our records show tha t in t’tis loaslit 1 a run—off of at least

240 ~~~ f t .  p,r square mi le , r,r 2F380 eec. ft., thould be prOvided

for.

ith patse closed , th~ ~!-1ll- -!ay a~ shown on the plans will

ha ve a. disch-trging oa.ptioitj 01 ¶t.bo u~ 2140 see. ft., with a dspt~

of 4.58 ft.. on th& crest of tt- epiliwa ,. W ith the wate r intel at

th ’~ to1 of the earth dnm~ th, isch~’rginr -‘ --tptoity of the spillway

I or i f ices  .vould be about 2700 c. f~ • Th ,e ~iienhsrges are both

ieee t~-L n th’ estimate-I max i at run - ~ff , t)t coneidsrin~ th” ponde~e

effect  of th — storage in the r ~er~ ir *~
‘ ove the cre st of t~t - ~ ~~m

the out-flow from the ~Iservo 1 sill be ~D x ,rt t l/ red un ed.

As sianing a run-off of ~O • - .~ • ft . per square mi le fros the

I tributary etez sheds to oontinu , at tha t Tn t.’ for three hours, end

I i 
then to €raduslli fal l to a nepUgibl• amn~int —vi thi n f ive or six

- hours , th~ mazi rmim required dir ~i’harp1n~ nlL~:F.oity of the spi liway

will be only about ~OOO see. ft. with an In-flew of 2880 sea. ft.

L Therefore , the •pillway shown on the plan. r.ay be o nnaidsiel eat.

_l$ ~Ia 15 ~~ ? QUAIl?! P~~CT1ICU13
- 

Thai ØQIY~~~~1SI&.4 ~‘0 WC ~~~~~~-
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• I a~ tine the greatest (loo t of ‘hich ce ha~~ any ~eaord in this

loo’t3lt.j. A-i there tire no •et lemente -In th -3 val ley of this

I creek betwee n the re servoir ~~~ th~3 liudso’i river , lif e would

not be endangered and little p opert~ dam~rto would i..ult from the

• I ft t i lur~ of th e  darn.

• 

I 
~ith a depth of 4.58 f t .  of cater on the top Of th’ alosed

~ratee , th~ darn zil l be stable ~~ziin’it ove7 -turning , and If the .pill.

I wa~ i i  -iet well down into the r ock f oun4’~ ion it will be stebis

I 
aqainm elidi ng. With t h i s  de -th of vato’- the ft-si-board of thi

earth •ctto~ of the dLLrn ciii -, on~ 1’ ‘ ‘. Thin seems to t ili

J wri ter -o be r e th— r  s~ - 11, end - th- 
~~~~

- I -ih ’ ld be raised b~ at
loan - - f t .  Other-rise , I iee - ‘  re’L ~on 

-
ii ~~~~

-
•
- the appl ication should

I 
not be - proved.

~our e ~ry rul j ,

. 1
Ar’1Xn~ AUT K11OI?Tfl~P.

To Mr. ~. T~. goKjjn, -

Z r ipeo tor Dock. & i~m..

June 12.. l2l8~ ThIS PAG~~IS 3EST QUAIIT~~~~~~~~~~ I
I p’j ~c~g 3QPX 1~g~~IS13ED TO DDC ... .—
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( ‘‘ - ‘ 40 )00 ‘‘ - ‘‘ “ ) 77 ~~ 
• (Requir ement 4 92%)

1 TENSILE b’l’ltFN ~~’I’j 1 IN POUNDS ;-ER SOUAR!~ )N C U  S1Z~~ OF SAND

sF~~~ U.tkI ) pt. ,tRT.~ S~~~J) 
~ IL ’I tAL s~su WA SflIU ) 5A ND P.~SS) s0 S1EV~

- Dir. 4 I)~ ~ sB I’ . ~ Oa~-~ iS Days No. ler Cent
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~N I T GRAI P I A N D  h Y D R O h R A F 1 ~ C(W I- J U L Y  ~~o6 (R~~ 1S EI~ AU~US T 1974)
~IYD R0L0GIC EN (,INEERING C E I 4 T L I+  (i. C )
I~A wI S ,CA

I QUALm
• 

~~~~ ~~p~i ~~~~ISH~~ TO PDC ~~~~~~

O P L k ~• T I 0 N S  A V A I L A B L E

11 M 1 INT SET TI ME 1f~TEk V A L OF —~LL C ’ ) M P I J T A T I O N S
U C O PIPUT E Oh BY iNPUT , CLARK , OR SNY DER• I C A IN = I N P U T  R A I N  A I D  L O S S  k~~1 E D A T A

b U N O I P  = INPUT UA S E I L 0 ~~, C C M P U IE  & P R I N T  I 4 Y D R O G R A P H
P R I N T  U NIT  H Y D R O O R A P P I  ONLY

I ~1OF S TOP E X E C U T I O N 01 P R O ,~ RA P~

I IS ER MUS 1 S E L E C T  ~ P t k A T 1 0 P 4 D E S I U E D
-4- l A Y  RCT UI S I’d TO A N Y  O P E R A T I O N

I C IECT 1—cu (1 11M1 INT.2 UN 1T H,~~ RAP,4 RIJNJFF ,5 :PNT .’6zSTOp )
1 FE R T li • - I I N TER V AL ( M I N)=

I ~1 L E C T  1-6 (1 T IME J~~T ,2= UN 1 I  H,~~~~RA I ,4 = RUN~, 1 F ,5 ~~PNT , ’~~ = S T O p ) 2
r f - T E R  Dk~~I N A G E  A RE A (SQMI ) 1IJ .50

I 
ScLECT 1 3  (1 INPUT liP, 2 CLAJLk., 3 S N Y D E R  ) 2
~~TER NU :-1t3 ER OF TIME—AREA ORDIN A TES (OzNONE): C
L~~T EP C L A R K S  TC Ad- ~D R ( H RS )  = 7.63 ~~~

T TI CP T C  R

6.3 ’)  0.683 7.63 4.8

- 

- t L EL T 1— 1 (1 TIM E JN T ,2 LINI T H, I= RAI ,4= RU P4 (F F ,SZPN T ,’6=STOP ) 3
i ~- T ( R  R A T I O  I MPERV IOUS
.j L L E C T  1 -3  C I RA IN ,  2 5P S ,  3=P ) 2
I ~IEk S P ,  I N D E X  R A I N F A L L  ( IN)  = 1 2 . O C
~~~T E k  Tk ~. P C A ,4 D T R S D A  ( 5Q ~~j )  = 1.00 10.50
~V F L E C T  1— 3  ( 1 = I N I T + C O  T ,  2 = A C U I  L U S S~ 3 = S C S )  1
t~~ T E R  I N I T i A L  L O S S ( I N ) ,  C O N S I A N 1  LO S~~( i N / H R )  = 1 . 0 (4  £ . 1 L

I ~~ L E C T  1 — ~ ( 1 T IME INT ,c L INIT H , 3 2 R A J N , 4 Z R U N ( F F , S PNT, ’6 = S T O P )  4
L . T E R  A T I TLE PLEASE — 

JO.~ P~j j C C_ SF1
?~T E k  S T k T Q , ~~K C S N ,A N D  R T I O R  2 1 . C O  2 1 .6 0  1 .00

i- k P u N  R AIN LOSS E XCLS S UNIT HG RE C SN h U h
1 Ci u . . O0  0.00 0.00 4d. 21. 21.

I ~ (3 0.00 0.00 0.00 154 .  21. 21.ii .~ C t .G C 0 . o u  0.6(7 3’ 3 .  21. 21.
4 0 0.00 0.00 0.00 4( . 21. 21. V

5 0 C.OU 0.00 0.0 0 6(. - . # 1.  21.
• 6 0 0.00 0.00 0.00 699. 21. 21 .

/ (1 L.U1 0.01 0.00 ?~ S. 21. 2~~. 4c, 0 C.O 1 0.01 0.00 6 e 1 .  21. 21.
I 

~ C .O1 0.01 0.00 5/. . 21. 21.I 10 0 0.01 0.01 0.00 4t~~. 21. 21.
11 c+ 1.01 0.01 6 .00 31~~. 21. 21.
12 0 (7 .01 0.01 0.00 311 . 71 . 21.
13 0 0.03 0.03 0.00 ~~~~ 21. 21.

~~.



- __ ___
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- - &  —

15 Ci I .05 ( . . L 5  (.11 16k .  21. 4 1 .
16 0 .12 0.12 0.00 13? . 21. 21.
17 0 .04 0.04 0.00 11g . 21. 21.
1-b (7 ( .03 0.C3 0.OCi 91. 21. 21.
19 (7 1 .01 (1.01 0.00 74 . 21. 21.
~C 0 1.01 O.C1 0.00 61. 21. 21.

U .01 0.C 1 0.00 4’~. 21. 21.
-12 0 ( .01 0.01 0.00 41. 21. 21.
.3 (7 i.L 1 U.~~1 0.01 3.~. 21. 21.
~~4 0 .01 0.01 0.00 27 . 21. 21.

~~ 

U .02 0.02 C.00 2 .  21. 21.
26 C ( .02 0.C2 0.00 1~~. 21. 21.

C .02 0.12 (7.01 1 .  2 1. 1.
2b 0 .02 0 .02  0.00 12. 21. 21.

~
9 C • .0~ 0.02 0.00 1(7 . 21. 21.

30 0 L.02 0.02 0.00 E. 21. 21.
1. L . 0 4  0.04 0.01 i- . 21. 21.

32 0 .04 0.04 0.00 21. 21.
33 (1 (.04 0.04 0.00 21. 21.
34 0 1.04 0.04 0.00 21.  21 .
35 0 .14 0.04 (.01 21. g i.
36 C t .04 0.04 0.60 21. 21.
3? Ci - .14 0.14 0.00 21. 21.
~8 C i .16 0.13 0.03 21. 22.

5 ~ t, ~.2c ~i .1Ci 0 .1 (4  21. 30.
40 (3 .51 0.10 0.41 21. 63.
4 1 C - .19 0.10 0.09 21. 132.
42 C 7 .15 0.10 0.05 21. 226.
6.

~ 
U - .1)3 1.03 (7.61 21. 328.

44 0 ~ .03 0.03 0.00 21. 419.
45 C I .03 0.03 (1.00 21. 479.
46 U C.03 0.03 0.00 21. 498.
47 £ ..03 0.03 0.01 21. 4 12.
4~ C 1 .03 0.03 0.00 21. 413.

V 49 1 .12 0.10 0.02 21. 347.
SC 0 (.7.12 0.10 0.02 21. 91.
51 1 .12 0.11) U.LL 21. ~48 .
52 0 $ .12 0.10 0.02 21. 217. ‘

~~~ . ‘4
53 Ci .12 0.10 0.02 21. 196.
54 6 .12 0.10 0.02 21. 184. 4
55 (~ .32 0.10 0.2~ 21. 185.
-.6 C I .32 0.10 0.2k 21. 212.
5? U L.3 2 0.10 0.22 21. 269.
58 0 (4 .32 0.10 0.22 21. 360. ‘$‘

~~ .
.32 0.10 1l.2~ 21. 48 (7 .

~U 0 - - .3 2  0.10 0.22 21. ~18.
0 1 .02 0.10 0.92 21. 792.

62 0 1 .23 0.10 1.13 21. 1644.
1. 1 .54  0 .10 1 .44  21. 1416.

‘,4 0 3 .89 0.10 3.7’~ 21. 2C45 .
65 £ 1.43 0.10 1.33 21 . 2997.
66 C) 1 .13 0.10 1.03 21. 4140.

U .• .2o 0 .10 (7 .1 0  21.  5 29 6 .
~~~~ (3 1 .20 0.10 0.10 21. 6236.
~~, C t .2U 0.10 0.10 21. 676?.
70 0 ( .20 0.10 0.10 21. 6 E3 1.
11 1 1.21 0 .10  0 .1 (7  21 .  642 8 .
72 0 f .2C 0.10 0.10 21. 569 1.
/ 3  C, 1.01 0.01 (3 .00 21. 4~ 13.
74 C 1.01 0.01 0.00 21. 41C1.
15 C. t .& 1 0.1.1 0.0 (4 21. 3436.
76 0 .01 0.01 0 .00 21. 2~~72.
7? C ..01 0.01 0.00 21. 2391.
18 0 r .Oi 0 .0 1 0.00 21. 1978.
,Cl (- i LL.. ~~~~~ .1.2., -~~~ -~ L ~ - t_ •$. _
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i

i

L t~C C 14. 02 0.02 0. 1(1 21.  1 3 3 1 .
V 

- 
i~1 U t . .04 0 .02 . . u O  21.  1089 .
b2 0 0 .02 0 .02 0.0(7 21.  291.
F

~ 
0 ( . 0 2  0 .02  ( 7 . 0 ( 7  21 .  7 3 ( 4 .

~4 C u .0? 0 .02 C .Of l  21.  599.
- S C. ~ .US 0 .05  0.01) 21 .  4 9 3 .

~6 0 1.06 O . C 6  0.00 21.  4 05 .
21  1 ~ .08 0.18 0 .00 21.  333 .
.- ~~ C 0 .20  0.10 0.10 21. 279 .

.~ (7 .07  0 .07  0 .00 21. 243 .

~~ 
C C.06  0 .C6  0.00 21 .  219.

91 0 i .01  (3 . 1) 1 £ . U L  21.  2 ( 7 4 .
~~ U C .0 1  0 . C 1  C . C 0  21.  189.

~

3 U C .0 1  0 .C1  0.00 21. 173.
94 0 0 .01 0.01 0.00 21.  153 .
‘~5 I ~ .Ul Q • Q %  t. .C0 2 1 .  11?.
‘

~

6 £ 0 .01  0 .0 1  0.00 21. 94.
,7 C 21. 75 .
~,b C 21.  64 .
99 £ 21.  56.

~~~ 
a 21. 49 .

i d  Ci 21. 43 .
112 (1 21.  38.

T 
113 Ci 21.  35.
11: 4 0 21.  32.

Ci 21. 30.
1o 6 0 21. 28.

~1L1 £ 21.  27.
~1C~ C 21.  26.
li. % 0 21.  25.
110 (3 21.  24.
i - l i  C. 21.  24.
112 0 21. 23.
113 0 21.  23.
114 C 21. 22 .
I1~ U 21. �2.
116 0 21. 22.
Ii? C 21. 22.
118 0 21. 22.

0 21. 21.
120 C 21. 21.
(2 1 0 21. 21.
122 0 21. 21.
l~~3 (7 21. 21.
124 0 21 . 21.
U S C 21. 21 .
126 0 21. 21.

IrTA L 17.1c 4./0 12.4c~ 67o .  2646. 86277.

ThIS FAG! IS B~~T QUALITY PPAOTLC&~L1
- 

-1 mom oun r~azs w 10 wo .~~~~~~~ —
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-
• E L E C I  1— (. (1=11l~E JP J T ,4=U N I T H,~~= RA3 ~~,4=RUN F ,5=p NT , ’6=STOp )

I . N IER T I - .L I N T E R V A L (M I N )  (.1.

I - L L ( C T  1 — t  ( 1 = T J M (  P-~T , è = U N I T  H ,  , R A 1 , , 4 KIJ N (  r F , 5 1 N T , ’ 6:S 1OP )  2
- \TER Dh~- 1NAG1 AREA (SUP!) 10.SC
&Lk C T 1— 3 (1 1NP U T (iR , 2 CL ARK , J.SJflDE~k .~ 3

I ~P~TEw SN Y DI RS CP AND I F  C u R S )  ( 7 . 62  2 . 7 3
I P,TEH I N I T i A L  EST. CLARKS TO ~ ( kS) (O D E FA ULI ) 0.00 0.00

I TP CP TC k

2.3~i C. 5 b 6  3.12 2.05
2.64 0 . 6 4 7  3.23 2.12

I ~ .?1 0.639 3 .23  .11
�. 72 0 .633 3 .23 2.1 9
L .72  (J. t,30 3.23 2.19

I
1I~L E C T  i~ uj ( 1 = T I M E  U1T~~2 UNI1 H , ) = RA I N ,4 = p U N ( F F , 5 = P N I , ’ 6 = S T O P )  3

I I~T L R  R A I J ( ’  I M P E R V I P U S  =
- t LECT 1~~ C 1 RAIN , 2 SP Ss 3 P P ~S ) 2

h E R  SF 1. INDE X RA 1NIA LL ( iN )  2.UC
$ \TE P TR :~FC A N D TRS DA (SQM I) = 1.00 10.50

I .~~L E CT 1— 3  (1=I NIT + CONST , 2 A CU M LOSS , 3 SCS ) I
1 - ~~Fk IN i T I A L  LO SS (I~~)~ CONSTANT LOSS (IN /HR ) = 1.00 0.10

I ~~tL 1 CT 1-~ (~~~Ti M [ IN T ,2= UNI T F, RAJN ,4 R U N C F F ,S PNT ,’6=STOP ) 4
- 

I ~.TER A 1 1TLE PLEASE — P O CMN T1 -.0 SF1

I- i%T ( R ST~-TQ ,Q R CSN ,A N O N T IOR = �1.0C 21.00 1.00

uk  PU N RAIN LOSS EXCESS U N IT 14 ,6 R E C S N  F L O W
1 0 (7.00 0.00 0.00 3C- ’

~. 21. 21.

I o &.. .Ud 0 . C i(7 U.C~ 103 - .  21. 21.
- 3 0 ‘1.00 0.C0 0.00 15~ - . 21. 21.

4 U 1.0(7 0.00 0.0(3 140 . 21. 21.

I S (3 0.00 0.00 0.0u 91 • 21 . 21.
6 C 4 .C0 0.0(3 (.01 57 . 21. 21.
7 C C.Ci 0.01 0.00 36~~. 21. 21.
1.~ 0 0.01 0.01 0.00 22 . 21. 21.

J 9 0 0.01 0.01 0.0(3 14~~. 21. 21.
1 0 C i.01 0.01 £.Ut. 9.-. 21 . 21.
11 0 (.01 0.01 0.00 5’. 21. 21.

E 12 0 1.01 0.01 0.00 3I~~ 21. 21.
13 0 C.03 0.03 0.00 23. 21. 21.
14 0 L .04  (3.04 C.01- 1~ I . 21. 21.

I ~~ 0 0.05 0.05 0.00 21. 21 .
16 C ~.12 0.12 0.00 21. 21.
17 0 0.04 0.04 0.00 21. 21.
18 (3 ~.U3 (3.03 U .C(. 21. 1.

F 1 C C .O1 0.01 0.00 21. 21 .

?L~~ ~.IST QUAiiIri pMcX~0~~~~
~~~~~ a~~
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I
2(1 Ci L.01 0.01 (3.00 21. 21.

• 21 0 ( .0 1  0.C 1 0.00 21. 21.

I ~~~~~ £ C..t.1 0.11 0.1.0 21. 21.
‘3 (3 .01 0.01 0.00 21. 21.
c4  0 ~- .Ci 1 U.CI 0.00 21. 21.

1 25 U L .02 0.02 0.00 21. 21.
~~6 C ~~~~ 0.02 0.00 21. 1.
~ ? C (.fl~ O .C2 ~I.C0 21. 21.
2 .  0 ( .02 (1.02 o .CU 21. 21 .I 29 C U.02 0.02 0.00 21. 21 .
31 C ~ .02 0.1.2 (

~~CU 21. 21.
~1 C 1.04 0.04 0.00 21. 21.

5 32 0 ~..04 0.04 (1.00 21. 21 .
1 33 C 1.04 0.04 0.00 21. 21.

~~4 C. 1.04 0 .04 0.60 21. 21.
~5 C 1.04 0.04 0.00 21. 21.
36 £ ~.06 0.04 0.00 21. 21.
37 0 ~.14 0.14 0.00 21. 21.
.~8 C. 1 .16 o .1 3  0 .03 21. 30 .
79 ( ( . 2 0  0.10 0.10 21. c3.
4U 0 .51 0.10 0.41 21. 297.
41 0 1.19 0.10 (1.09 21. 671.

I 0 i .1S u.10 0 .05 1. 939 .
43 0 (.03 0.03 0.00 21. c98.
44 Ci (.03 0.03 0.00 21 . o70.
65 0 0.03 0.03 0.00 21 . 453.

I 46 C. 1.03 (3 .03 0.00 1. 294 .
1 4? C 1.03 0 .03 0.00 21. 193.

4o C (-.03 0.C3 0.0(3 21. 129.
49 C 1.12 0.10 0.02 21. 95.
51 1. ..12 0.10 0.02 21. 91.
51 0 1.12 0.10 0.02 21. 1C6 .
52 0 .12 0.10 C.02 21. 124.

1 53 0 .12 0.10 0.02 21. 135 .- 54 1. .12 0. 1(7 0 .02 21. 139 .
55 C. .32 0.10 0.22 21. ?C6 .[ 56 Ci 1 .32 0.10 11.22 21. 41? .

1 S7 Ii 1.32 0.10 0.22 21. 733.
I .34 0.10 ~~~~ 21. 1115 .

f 59 C .32 0.10 0.22 21 . 12C0.
I ~U C I .32 0.10 0.22 21 . 1316.

el 0 1 .02 (3.10 0.92 21. 16C3 .
r .1 (1 1.23 0.10 1.13 21. 2436.

I ~3 0 1.56 0.10 1.44 21. 3873.
U .~.o9 0.10 3 .7v 21 . 6243.

65 0 1.63 0.10 1.33 21. 9349.I t b  C. 1.13 (.1.10 1.(33 21. 11436.
I ~.? C .- .26 0.10 0.10 21. 1094?.

.~o Ci I .20 0.10 (1.1(1 21. 8635.

F 
c9 0 ‘.20 (1.10 0.10 21. 6118.
IC. C. ~.2o (1.10 (..1C) 21. 413?.
71 0 .20 0.10 (1.10 21. 2E60 .
72 0 .2(7 0.1(1 (i.1U 21. 205?.

r~

mis ?L~~ IS ~~ ? Q~~~fl ~~~~~~~~
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I
I “~ 0 (7.01 0.01 1J.Ci0 21. 1522.

- - ,4 C h~.ll1 tJ .til ~_- .IlL /1. 110 1.
75 C. 0.01 0.01 C.00 21. 73i~.

I
V 

- i 7 0 1.01 0.01 0.00 21. ‘.67.
V J 77 0 1.01 0.01 0.00 21 . 229.

18 1. ( .01 (3.01 0.(3(, 1. 156.
7y C 0 .02 0 .02  0.00 21.  ,4.

I •~e 0 i . 02  0.02 0.00 21. 5 ? .
2 1 0 0 .02 0.02 0 .00 21. 43.

C ,. t1~ (3.02 0.10 21. 34.

I 
-3 0 ( .0 2  0 .02  0 .00 21. 22. .
..4 C ( . 02  0.02 0.00 21. ~5.
~5 C 0 .05 0.05 0.00 21. 22 .

r (.1 L . 06  1..Uo 0.00 21. 21.

1 ~7 C 1- .0~ 0.08 C.C0 21 . 21.

~e. C t.2C 0.1(1 6.10 21 . 52.
~9 0 1.0? 0.07 0.00 21 . 124.

I ~~~~ 1.. t.C6 U . ó  (3.00 1. 178.
- 91 0 (.01 0.01 0.00 21. 161.

i2 U 1.01 0.01 0.00 21. 113.

I ~3 0 (.01 0.01 0.00 21. 79.
94 C. .11 0.01 (7.01 ?1 . 57.
95 Ci .01 0.01 0.00 2 1 .  6 4 .

I ~ô LV’ .01 0.01 0.00 LI. ~5.
~ ? C 21. 30.

21. 27.
(3 21. 25 .

F 1~.0 0 21. 23.
I. id (1 21. ~2.

1.. � U 21 .  ci.
IT 113 C 21. 21.

JI. 4 Ci 21 . 21.
- ic s  C 21. 21.

I 
I c  C - 21. 21.

107 0 21. 21.
1L~~ C 21 . 21.
1C4 C 21 . 21.

I T~~TAL 3/ .16 4.70 12.4C 0 75  . 2489. 86459 .

VtI 
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I ~- i : L E c 1 i— I (1=TIM ~ 1~~T ,2=UN1 T H, = RAIN ,4=RUNOFI ,5=PNT , ’6=STOI )
:~T LR TIr4~ I N T E R V A L C ~~1N )= 00.

I LL I~C T 1— ~ (1 T 11 1L 1 ~T ,2 U N I 1 H, -~~RAI~l ,4=RUtO ) IF ,5= pNT , ’6 =STO p)  2
~ 1ER DR. ’NA Gt AI~FA (SQPI) = I ,.,.SC
LLE (.T 1 — 3  (1 1N 1U T OH , 2~~CLARK , 3 :SNYD .ER ) 3

I N T E k  S P I Y L I E R S  CP A N D TF~ (HR S) = 0.62 2.73
L~~1 E )  I N I T I A L  ES I .  C L A R K S  TO (

~~I-~S) (Ii D E F * U L I ) =  0.00 0.00

I IP OP IC P

c.39 0.586 3.12 2.05
2.~ 4 0.64? 3.23 2.121 2.71 0.039 ~ .23 2.17
2.72 0.633 3.23 2.19
4./2 o .~~30 . .23 � .ic

I
~.E L E C T  1— e. (1=T I ~~E IN I ,2=UNI T H, =R A I P ,,4=R U NOFF ,5=P N T , ’6= STOF ) 3

I I , T E R  R A T I O  IM P E RV I ( .’US =

~c . L ECT 1— .) ( 1 RAI N ,  2 S 1  S, 3=PP1~ ) 3
.P~T E R  FM~. IPIDO X R A I N F A L L  (114 ) = - ‘.00
~P T E F  R6.~~12 ,R ~~4 , R 4~~,R72 ,R 9t 107 .00 122.00 137.00 151.00 159.00

I t -~TE R TR~- F- C M D  TR S D A  (S MI ) = 0.00 10.50
- t L E C T  1— ~ (1= INI T+ CON S T , 2 bC U P~ LOSS, 3=SCS) 1
L !~T E R  I N I T IA L  LOSS( IN), C O N S T A N T  LO SS (~~PS /HR ) = 1.00 0.10

I
~~ LECI 1— ’; (1= TIM ~ 1i~T ,2= (1NIT H, ~RA iN ,4 = R U N G F F , 5 zPN T , ’6=STOP ) 4

A 1 ITLE F L I A SE  — £Q..CJ’NTI -

I 
‘- ‘~T E I ~ ST~ 1~l,OkCSlj,A’j0 RT~~0R 21. Ii 21.00 1.00

1-K ~ 7 P~ -MN LO SS r~X C E i S  U’IlT ;G -~E C S N  F L C ~-E l U  - .02 0.&. 2 0 . 0 . . 30 . 21. 21.
2 1) ~~02 0.02 0.60 103 . 21. 21.
.~ C - .02  0.02 0.00 156 . 21. 21.
4 C ~:.O2 0.02 0.00 140. . 21. 21.

1 5 o ~~~~ 0.02 (7 .0 ’. 91 . 21 . 21 .
6 0 ~..02 0. 02 0.00 5?- . 21. 21.
7 C.. ~...0 5 0.05 (1.00 36-. . 21. 21.

J ~ C C .05  0 .05 0.0L, 22- - . 21. 21.
- 9 C o .05  0.~J 5 0.01 14... 2 1. ~1.

10 C .05 0 .05  C . 0C  9 . 21. 21.
ii 0 ...0S 0.05 0.01., 5? . 21. 21.

I 12 (1 (‘.05 0.05 0.00 3t. 21. 21.

~3 0 t .2 1  (1.21 0.01 2 ... 21. 21.
14 C 1 . 2 5  0 .2 5  C.(’H~ 1 . 21. 21.
15 (1 ~~~~ O. lo  0.14 21. 64.
16 0 (7 .8 0  0.10 (1.70 21. ~80.
11 C. 1 .29  0.10 (7 .19 21. 11~21.
lo (3 .23 0.10 0.1 - 21. 1550.
19 Ci .03 0.03 0.C 21. 1563.
2C C ~..03 0.03 0.01 21. 1213. 7

,.— 1Il~~~
’___

.. _ _ _ _ _ _ _  - .~. _ _ _ _
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I
C. L.U.~ u .~.3 L .0 L 21. ~31.

I
t ? C .03 0.11 3 ~.00 21. 535.
L3 Cl 0 .03 0.c3 0.00 21. 344.
24 0 0.03 (1.03 0.00 21. 224.
~.5 C ~.19 u.1U L.C.9 21. 1~’/.I ~ 1 .19 0.10 0.0~ 21. 222.

~~f (3 1 .1, 0.10 1.0,1 21. 335 .
28 Ci 1.19 0.10 (1.09 21. 441 .

I L9 1. L. .19 u.1(i 1.09 21. 51 (1.
30 0 .19 0.10 0. 119 21. 549.
31 C. ~~~~ 0.10 C. 3e~ 21. 666.
32 C 0.48 0.10 6.38 21 . c85 .

u .4~ 1Vi~~ 10 C.3P 21. 1452.
34 0 i •4N 0.10 C . 3 -  21. 1fl 67.

~S 0 .4~ 0.10 ~~~ 21. 2138 .

I 36 C 1.48 0.10 (1.38 21. 2308.
~~/ C. ~.U6 (...10 1.9u 21.
~~~~. C .- .47 0.10 2 .37 21. 4724.

I Ci ..- .09 0.10 2.99 21. 7b54.
41. 0 .‘ .82 0.10 7.72 21 . 12229.
41 (.i ~~~~ 0.1 (7 ~.?8 21. 19211.

U .26 0.10 2.16 21. 234~ 6.I Ci .2~ 6.10 0.19 21. 22532.
44 C ( .29 0.10 (1.19 21. 17798.
45 1. • .29 (3.10 1.19 21. 12~ 85 .

I 46 C i .2 9  0.10 6.19 21. 8464.
4 ? Ci 1.29 0.10 0.15 21. 5~ 07.
48 0 ( .29 (i.1O (1.19 21. 41 37 .

I ~~ I t .u1 U.i.1 ..-.GL 21. . - 3128.
SC C 1.01 0 .C 1 0 .0(3 - 21. 2172.
51 Ci ( .01 0.01 0.00 - - 

21. 1445.
52 0 0.01 0.01 0.00 21. 9C4.

E ~ ~.ci 0.01 C .-Ui.~ 21. 551.
54 Li ( .01 0.01 - (1.00 21. 2~i5.

C t . 0 3  0.03 0.00 21. 162.

L 56 .C 1.03 (3.C3 0.00 21. 90.
5? ~ - .03 u....3 0.C.o 21.  c3.

(1 .03 0.03 0.00 21. 46.
59 £ .03 U.C3 (.1.00 21. 3 5.
to  Cl .U3 0.03 0.00 21. 28.
(1 0 .~.12 0.10 0.02 4 1. 3C.
62 0 i .14 0.10 0.04 21 . 54.

I —~3 C, ~~~~ o.io i.0~ 21. 11g.
64 C 1.46 0.10 (1.36 21. 3C5 .
65 0 .17 0.10 1 .01’ 21. 614.
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I 66 U (1.13 0.10 fl.(13 21. ~27.e l  0 0.02 0.1.2 (3 .00 21 . 770.

68 Cl 0.02 0.02 0.00 21. 561.
t~9 1 U.cl~ 0 .o2 0.01 21. 376.

V 7U 0 o.02 0.02 0.00 21 . 245.
71 (1 (-.02 0.02 (1.00 21. 162.

I 72 (1 0.02 0.02 0.00 21. 110.
13 1. 21. 77.
74 C 21. 56.

I ~~ CV’ 21. 43.
/6 0 21. 35.
ii C - 21. 29.

I ~~ 0 21. 23.
79 C.. 21. 21.
81 Cl 21. 21.

0 41. ~1.

I ~~ Ci 21. 21 .
~3 0 21 . 21.

- 84 Cl 21. 21.
- H I Ci 21. 21.

1t ’ T AL  3C.~~C 4.90 25.70 67~.5. 1 785. 175393.
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I sE LE CT 1-6 (1=11 (41 I -~T,2 U NI T H, RAIf ,4= R U N (H . 5 PNT , ’6=STOF )
r N l ( K  T I~~ IF ~1 (R t (M I ~4 )  c C . .

~- L L E C T  1—c. (1 TI K I 1~~T,4 U N I T  H, kAI ~-.,4~~RU N C F F ,5 FNT. ’6 sTO l )  2
t~~ 1E I Dk .- I PJ A oE A k L A  (SUMI ) 1C.5C

I ~~ L E C 1  1— .~ (1 INPUT OH , 2 C L A R K ,  3 S N Y D E k  ) 2

~1(K NLi’t ~EK OF T I M ( —A H E A  O K D 1 N A  (E S  (U NCNE) : C
I N T E R  CL~IPK S IC AN D  K (lI PS)  = 1 . 6 3  4 .~~

I TI’ (P

c.35 0 .oo3 7 .63 4 .81

I
LL (CT 1— i . (1 T IM E I’~T~ 2= U N I T H, ; RA 11. ,4 RUt ~tj~~f ,5 PNT , ’6~~ST0f ) 3

I ~~~~ R A t I O  1MPLP5I ~’US = .00
-~~L 1C T 1— . C 1 R A J N , 2 S1-S , 3 I ’~~~. V ) 3
%T~~R FM ~ INUI X KAIt ’~F ALL (IN ) = .4.00

~.ILe~ k6 ,~~12 ,k24 ,k4 8 ,k72 ,R96 107.uU 122 .60 137.00 151.00 15 9.00

I .. “ T E h  Tl~ - I-I. •i~ - D  l K S Dp ,  ( S O P I )  = 1.00 10.5 (1
‘~~L L C T  1-i. (1~~P I11 + 1u ~~S1, 2= ’ .CU~ LOSS, 3 = S C S )  1
~~~TE P It~ i 1 A A L  L0~~S (I.), CO N S I A N 1  LUSS (I -’ ~/ H R )  = 1.00 6.1(1

I
i L I C T  1 — V t ( 1=111 -11 1 - .T , �= I. N I T  l1, = R A I V ,4= R 0 N C I 1 . 5 = p N T , 1 6= ST Op) 4

1 V f ( ~~V( A T~~TL€ I’LL /SF — POC~~~T 1 L .  Pr i-

~~~~~~ SI’ - TQ,Q R CS ~i ,A P 0 R T I O R  21 .00 21.00 1.00

tb Fi l k  (~A I~ L .5S EXCESS UNIT ~G R E CSN F L U a

I i 0 ( .02 0 .02 0.00 4 . 21. 21.
- .~ 0 3 . 1 .2 0 .o2 U.& i i 15 . . 1. 21.

3 1 ~~~ 0.12 0.00 30 . 21 . 21.

F 4 1 .02 3.02 6 .00 4 . 2 1 .  2 1 .
S C.- 0 . 02  0 .o2 (.1.00 60 . 2 1 .  21.

- c C ~~.1L U.~~2 ~.Ci 69 . ~1. ~1.
- 7 LV .; .O5 0 .05 0 .00 72 . 21 . 21.

C. ‘ . .0~ O . o S  0 .06 ’  o 8 -  . 21. 21.
9 0 c . .05  0 . 0 5  ( 1.00 5? - 21 .  21 .

II (~ .- .Ci 5 L .u5 ~..UL 46 . ~~~ 21.
11 C .05 0. rj~ 0 .00 3 -  . 21 . 21. - 

-

12 Ci - .05 0.05 ( .0 0  3 1 .  21. 21.
• 13 (1 i. 21 0.21 0.00 25: . 21. 21.

0 - . 2 5  L.25 0.01 2U~. . •1. 21.
J iS  U 1.32 O .les 0.14 16 . 21. 27 .

lo U L . .~0 0.10 0.70 13~~. 21. 72. ~~~17 C (.29 0.10 0.19 112. 21. 179.
I iF L ~.23 0.i u 0.13 91 . 1. 333.

19 C 1 0 3  0.03 (7 .00 7 4 .  21. 5C9 . #~cC. Ci t - .03  0.03 0.00 60. 21 . 672.
Ii ~1 0 (.03 0.U3 0.00 4 c .  21. 789.
I C.. i .U.~ o .L S  0.01. 4 ... 21. t38 .

~1 0 ( .03 0.03 0.00 3 . -21. .08.
Ci ~.03 0.0~5 0.00 2’ . 21. / 14 .

F c S  0 :.ic 0.10 0 .09 2 . 21. 6C4.
46 1 ...19 0.10 (1.09 ic . 21. 513.
~~7 0’ .19 0.10 0.09 V . 21. 453.

C. .15 0.10 1.09 l r . 21 . 423.
�9 (1 c .19 0.10 0.09 1~ . 21. 419.
31 1. 1.19 0.1~. o.L,9 . 21. 434.
~1 0 (.4r 0 .11. 0.38 . 21. 473 .
.~2 0 ~~~~ 0.10 O .3~ 21. 54~~.
53 0 3.48 0.10 0.38 21. 662.
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-I ~ • . • 4 - ~ 1...1L ~~~~~~~ ~18.35 £ 1 . 4 t  (1.10 C . 3 b  c t .  1C 12 .
~6 C- L .4~- . (3.10 I:I . 3 c- 1. 1229.• I 37 0 ..06 0.10 1.96 21. 1518.
3~- I • .41 (1.10 c .3 1  4 1. 1986.
39 Ii 3.0~ 0.10 ? .9 ,  21. 2 729.
40 1 i.ci 0.10 /.72 21 . 4125.
4 1 (1 ~ .88 0.10 2 .78  21. 600 1.
~~ C. ~ .26 0.10 2.1c 21. 8 3 F 3 .

3 U I .29 0.1(3 1.19 21. 1C796 .
1 44 1 ~.29 6.10 0.19 21. 12757.
1 45 Ci u.29 0.10 0.19 21. 13868.

4 1 . 2 7  1.10 t . 14  ci. 14116.
1 ~~ I .29 0.10 i).19 21. 13179.

4e~ 1 ~.2i 0.10 0.19 21. lló?4.
49 C 1.01 0.11 C.00 21. 9968.

I 
51 C, - .01 U.01 i .C. C 1. 8372.
51 C) ‘ .01 0.01 ( .00  1. 6 99 6 .
St (1 - .01 0.C 1 0.01’ 21. 5~~36.
53 (1 .01 0.11 0.00 21. 4F47 .

I s 4 1. .t. 1 ~~i1 1.1)0 1. 4 t.3.
I 55 1 .03 0 .03  0 .00 21. 3286.

~c I L .03 (1.13 0.O C 21. 2(~~5.

I 
57 C. 1.03 (i.03 0.00 21. 21 91 .
SF 1. .13 1.13 0.11 21. 1/9G.

- 
~9 C ~.03 1.13 0.00 21. 1463.
~U C .03 (.03 (7 .00 1. 1196.

[ 6 1 0 (- .12 0.10 13.02 2 1.  980.
- - - c c  C .- .14 1.10 i..U4 21. 806.

V # 3  0 ~~~~ 0.10 0 .O~: ~ l .  672.
“~4 C. ~.46 0.10 0.31 21. 587.
6 5 C 1.17 0.10 0.07 21. 556.
~-6 1 ..13 0.10 .1.11,3 4 1. 5 t C .

F ‘7  (1 1 .02 0.02 0.00 21. 584.
~~ C ..ci 2 0.02 0.00 21. 598.
69 0 ~. .02 0 .02 0.00 21. 592 .
/~ I - .1.2 0.14 o .CC - 21. 5 5 7 .

1 71 C .02 0.02 0.00 21. 667 .
1 /2 0 - .02 0 .02  0 .00  21.

/ 3 Cl 21. 312.
1. 21. .~57.

J 75 (1 21. 213.
7c. Ci 21 . 176.

• i7  0 21. 146.
/ 8  1 1. 122.
79 C 21. 1C2 .
- D C. C 21. 67.
~1 0 21. 75.
‘

-~~~ C. 21. 65 .
•- 3  C

_
i 21. 57.

.4  C 21. 50.
85 C 21. 45.
86 C, 2 1 .  4 ( 1.

- 7 1. 21. 3?.
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C 21. 34.
~4 1 21 . 32.
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91 C. 21. ii.
•11 C .~1. 28 .

I .,2 1 �i. 27.
93 0 21. 26.
96 C. • 1 .  24.

I ~5 C 21. 22.

~,6 1 21. 21.
97 U 21. 21.

I 98 1 1. 21.
I i9 0 21. 21 .

110 C 21. 21.

I 111 (1 21. 21.
(7 V 21. 21.
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I
I

00100 A PUCAN TICO
li ii A RESERVOIR ROUTING OVER STRUCTURE OF SPF
1(20 A SERVICE SPII.LNAY ONLY - CITES FULLT OPEN
0131 0 60 1
0141 1 3
1151 K I
0160 N -1 11.5

I 0110 N 21 22 30 63 132 226 328 419 479 498
0180 N 472 413 341 291 248 217 193 184 185 212
0190 N 269 360 480 618 798 1044 1416 2045 2997 4140

r 1211 N 5296 6236 6761 6831 6428 5697 4873 4111 3436 2812
1 0210 N 2391 1978 1626 1331 1089 891 730 599 493 4051- 0220 N 333 279 243 219 204 189 173 153 117 94

0230 K 1
I 1240 Y I

0250 1 1 -1
0260 2 I 50 100 320 750 840 960 1020 1080 1120

1 0270 3 0 205 597 2576 5V4 10344 13589 17431 21528 25592
1 

0280 K 99
0290 4

I-
Hill A PUCANTICO
0110 RE SERVOIR ROUTING OVER STRUCTURE OF PNF
0120 A SERVICE SPILL80Y ONLT - CITES FULLY OPIN
0130 B 60 1
0140 1 3

1 0150 K 0
0160 N -1 10.5
0170 N 21 27 72 179 333 509 672 789 838 808

I 0180 N 714 604 513 453 423 419 434 473 548 662- 

0190 N 818 1012 1229 1518 1986 2729 4025 6001 8383 10196
$200 N 12157 13868 14006 13179 11674 9968 8372 6996 5836 4947

I 1211 N 4003 3286 2685 2191 1790 1463 1196 980 806 672
0220 N 587 556 560 584 598 592 557 467 387 312
0230 K 1
0240 1 1
0250 1 1
0260 2 I 50 100 320 150 840 960 1020 1181 112.0

- 0270 3 I 205 597 2576 5294 (0344 13589 17431 21528 25592
0280 K 99
0290 *
0300 A
0310 A
0SAVE

~ 

-
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I *I*IDI4HIf ~Ht4444IH4ft.

POC*T (CO
RESERVOIR ROUTING OVER STRUCTURE OF SPF

I SERVICE SPILLIIAY ($LT - GATES FULLY OPEN

JUl SPECIFICATION
NO NUR NNIN (DAY (ICR ININ NETIN~ IPIT IPRT OSTAN

60 1 0 I 0 0 0 0 0 0
JOPER NUT

i
I IhIhI *hIK •teu

SUB-AREA RUNOFF CONPUTATION
ISTAQ ICO~ (ECON (TAPE JPLT I?RT INANEI I I 0 0 I 0 I

ICYDROCR APH DATAI IH Y DC lUNG TAREA SNAP TRSDA TRSPC RATIO ISNOM ISANE LOCAL
-l 0 10.51 0.0 0.0 0.0 0.0 0 0 0

I INPUT I4~ORQCRAP14
21. 22. 30. 63. 132. 226. 328. 419. 479. 498.
472. 413. 347. 291. 248. 217. 193. 184. 105. 212.
269. 360. 480. 618. 798. 1044. 1416. 2045. 2997. 4144.
5296. 6236. 6767. 6831. 6428. 5697. 4873. 4101. 3436. 2872.
2391. 1978. 1626. 1331. 1089. 891. 730. 599. 493. 445.333. 279. 243. 219. 204. 189. 173. 153. 117. 94.

I PEAK 6-NOUN 2 -hOUR 7&HOUR TOTAL VOLUNE
CFS 6831. 6209. 51. 420. 85221.

INGHES 5.50 ii,17 2.58 12.58
AC-FT 3081. J 254. /047. 7041.

HUft-+**f ffl*flflff IDfs**fff *f*If*f•f~ *fl Gf 141*1

I HYDROGRAF-~I ROUTING
ISTAC (COUP IECON I TAPE ~WLT JPRT INANE

0 1 0 1 I 0 0

I ROUTI N G DATA
01.08$ CLOSS AVG IRES ISAIIE

0.0 0.0 0.0 1 0

f NSTPS N$TDL LAG MSKK I TSIC
- I I 0 I . ~ 1.1 0.0 -1.

STORAGES I. SI. 100. - 320. 750. 040. 960 1020. 1080. 1120.
I. OIJTfl.ONA 0. 205. 597. 2576. 5~-~4. 10344. 13509. 17431. 21528. 25592.

- TINE LOP STAR AVG IN LOP OUT
p I 5. 21. 21.- 

5. 22. 21.
4. 26. 23.

4 7. 47. 29.
5 12. 98. 49.
4 21. 119. 87.
7 35. 277. 142. 
8 51. 374. 212.- - _ 
9 64. 449. 328. 
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_w- 

~~~~~
- 

- ~~~~~~~~~ 
V
p 

- ~~—— - -- - — -

I 
____ 

_ — - -  — - 

-



V _ 4. -- - --- - .w— - --— — V

I

11 81. 485. 445.
12 80. 443. 444.
13 76. 380. 413.
14 71. 319. 367.
15 65. 270. 319.
16 59. 233. 277.
17 55. 205. 242.
18 51. 189. 216.

V 

1 
19 49. 185. 202.
20 49. 199. 201.
21 52. 241. 218.
22 58. 315. 265.

I 23 67. 420. Ml .
24 80. 549. 443.
25 97. 708. 573.

i 26 118. 921. 759.
j  21 144. 231. 1014.

28 190. 73(• 1402.

I 29 257. 521. 2009.
30 354. ~i69. 788.
31 480. 4718. 588.
32 623. 5766. (490.

J ~ isz. 6502. 5392.
34 787. 6799. 7358.
35 769. 6630. 6340.r 36 762. 4063. 5952.

I 37 737. i285. 5213.
- 

38 690. 4487. 4912.
- - 39 615. 1769. 4438.

40 530. 154. 3906.
41 447. ~32. 1378.
42 369. 85. ~384.43 300. ‘02. ~392.
44 245. -19. ~897.
45 203. 211. 1525.

1~ 
46 171. 990. 1235.
47 145. 311. 1105.

- 48 . 125. 65. 820.
- 49 108. 46. 672.

1 50 95. ~49. 555.
51 83. 369. 464.
52 73. 306. 387.

1~ 
53 65. 261. 325.

I 54 59. 231. 279.
55 55. 212. 246.

I- 56 52. 197. 222.
I 

57 50. 181. 203.
V 58 47. [63. 191.
- 

59 43. 135. 175.
60 38. 106. 155.
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I
-
~ IJ PERIl 6-HOUR 4-HOUR 72-HOUR TOTAL VOLIME

CFS 7358. 5861. 3140. 1414. 84855.
INCHES 5.19 11.13 12.53 12.53

- AC-FT 2908. 6232. 7016. 7016.

- I
*1*14*414* *1*14*14*4 44411*411* 1*114 *444* *14*14*41*

— I
I 

RUNOFF SWW3Y, AVERAGE P1.0(4

I PEAK 6-HOUR 24-HOUR 72-HOUR AREA
HYAROCRAPH AT 0 6831. 6209. 3151. 1420. 10.50
ROUTED TO I 7358. 5861. 3140. 1414. 10.50

‘ 1
I

1~

I -- S
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I POCANT (CO
ESERVOIR ROUT ING OVER STRUCTURE OF P1W

SERVICE SPILLUA Y OILY - GATES FULLY Of” N

I JOB SPE( FICATION
18 NUN NNIN IDAY 1W INIM NETRC IPIT IPRT NSTAN
60 1 I 0 ~ I I I I I

I JOPER NUT
3 I

I
1*4*4*4*4* *14*1*444* 444i *444* 1*44*141*1 *44*1*411*

I SUB-AREA RUW F COMPUTATION
ISTA9 ICOIP IECON I APE JPIT JPRT I NANE

1 
0 0 0 I 0 I I

I HYDROCCIAPH DATA
IHIOG lUNG TAREA SNAP TRSDA TRSPC RATIO ISICQIC ISANE LOCAL

1 -1 0 10.50 0.0 0.0 0.0 0.0 0 I
I 

1NPCJT }
~ DROCRAPH

I 21. 27. 72. 179. 333. 509. 672. 789. 838. 008.
714. 604. 513. 453. 423 419. 434. 473. 548. 662.
818. 1012. 1229. 1518. 1986~ 2129. 4025. 6001. 8383. 10196.

12757. (3868. 14116. 13179. 11674. 9968 . 8312. 6996. 5836. 4847.

I 4803. 3286. 2685. 2191. 1790. 1463 . 1196. 990. 806. 672.
587. 556. 560. 584. 598 592. 557. 467. 387. 312.

PEAK 6-HOUR HOUR 72 -HOUR TOTAL VOLUME
I CFS 14006. 12713. ~~ 396. 1~.3763.

INCHES 11.2b .48 546 25.66V AC-FT 6307. 10. l~368. 14368.

1*141*1*44 44*4*4444* 4*4* ~. *1*44 *44444*1*1 411114*1*1

- 

HYDROGRA ~H ROUTING
1~ 

ISTAC ICOMP IECO* I APE JPI.T JPRT kANE
I 1 0 I I I I

ROUT IP DATA
OLOSS CLOSS ~VC IF~S ISANE

I I.I I.f I I

NSTPS NSTDL -- AG N~KK I TSK T ORA

F 
- 1 I 0 4 - 8  0.~ 0.0 -1.

I_V 
STORAGES I. 50. 100. 320. 150. 940. 960. 1020. 1080. 1120.

-)UTFLOW0 ~~. ?85. 597. 2576. - ‘14. 344. 13589. 1743~. 21528. 25592.

I TIME EOI’ $108 AVG IN EOP O;it
1 5. 21. 21.

1 2 5. 24. 22.
- 1  3 7. 50. 30.

4 14. 126. 58.
r 5 28. 256. 115.
i t  6 50. 421. 204 .

- 7 74. 591. 392.
8 95. 731. 558.
9 111. 914. 69!. ~: •?

~~~~
10 118. 823. 763.

- 

-~~-~- ~i1~~~~~~~ 
~~~~~~ I
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(1 - 
(18. 761. 

V 
762 .

12 112. 659. 706.

I 13 103. 559. 626.
14 94. 483. 553.
15 87. 438. 497.
16 82. 421. 460.

• 17 80. 427. 443.
U 18 81. 454. 448.

19 85. 511. 479.
20 93. 605. 541.
21 105. 740. 643.
22 121. 915. 790.
23 141. 1121. 949.I 24 166. 1374. 1188.
25 200. 1752. 1494.
26 252. 2358. 1962.

I 27 338. 3377. 2693.
28 491. 5013. 3654.
29 722. 7192. 5119.

1 30 857. 9590. 10803.

1 31 895. 11717. 11831.
32 953. 13313. 13395.
33 968. 13937. 14109.

I ~ 954. 13593. 13422.
35 915. 12427. 12311.
36 854. 10821. 10735 .

I 37 810. 9170. 8675.
38 786. 7684. 7290.
39 764. 6416. 6069.

r 40 139. 534!. 5222.II 41 686. 4425 4892.
- 42 605. 3645. 4375.

43 514 2986. 3800.
1~ 44 424. 2439 3236.

45 343. 1991 2720.
46 275. 1627 2172.

- 47 224. 1330. 1115.
48 187. 1088. 1375.
49 157. 893. 1114.

I-. 50 135. 739. 911.
I 

51 ItO. 630. 758.
I V  52 107. 572. 457.

53 101. 558. 603.
F 54 99. 572. 581.

55 99. 591. 589.
56 99. 595. 592.

F 57 98. 575. 583.

I 
58 94. 512. 548.
59 86. 421- 489.

I. 60 78. 350 . 421.

IV SUN 112940.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
I_  CFS 14109. 12655. 6380. 2982. 172940.

INCHES 11.21 22.61 25.54 25.54
AC-FT 6279. 12662. 14380. 14300.

~ 1~1
*14*4*4*4* *4*44*44*4 I *41*44*1 1*4*11,41* *4*4*4*4*4 ~~ ..

~

.,

frr  LI, ~
:—

~
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RUNOFF SUMNAR~- AVERAGE FLOW

I HTDROCRN’H AT 
PEAK 6 HOUR 24-HOUR 7Z-HOUR AREA

- 
ROUTED TO I 14109. 12655. 6380. 2882. 10.50

H ~

I
I
I-
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I
I-

F
r 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~ ~~~~~~~~~~~~ 
-~;TI~t -

~1 - 
~~~~~~ ~~ 

- -  -..- 

— -  

#
lt~~~

S

_ 

.I,~~~~V ‘ 1
~~~~~

1I
~: 

6t~U~~



I — - V - V . —  - - — F

1
I

I
i i

I

I 
APPEIIflIX D

REFERENCES

I

I

I -

I:

I I
I

~~~~~~ 

( ~t

~~~~~~~~~~~~ ~~

-

.•~~~V V , ~~ _ V V .  

- 

-
-

- 

~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-



-

V 

~~~~~~~~~~~ 

~~~~ 
— --—- - —4. V. _ - - V  _V

~~~~~
V_

~
_ V 

~~~~~ ~ ~~~~~~~ ~ 
4. - — V

~ 
~~ ! 

~ APPEN D IX 13 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~~

, I REFEREN CES

~ ~
I• 

~ 

1. flepartment of the Atii~’, Office of the Chief of Engineers. National

~
• Program of Investigation of Dams; Appendix 0: Reconinended Guide-

lines for Safety Inspection of Dams, 1976

I 2. The University of the State of New York - The State Education
Dep artment - State Mu s eum and Sci ence Serv ice - Geo logical Survey :

: Geological Map of New York (1970)

1 3. U.S. Nuclear Regulatory Comission : Design Basis Floods for
Nucl ear Power Plan ts, Regulating Guide 1.59, Revision 2, August

I 1977

4. Water Resources Engineers , Inc., Lower Hu dson Ri ver Bas i n ,

I 
Hydro logic Flood Routing Model , January  197 7

5. Linsley and Franzini : Water Resources Engineering, Second Edition ,
McGraw—Hill (1972)

1 6. Louis C. Schreiner and John 1. Rieth’i : Hydrometeorological Report
No. 51 , U.S. Department of Commerce , National Oceanic and Atmo-
spheric Administration National Weather Service , Office of
Hydrology; Silver Springs , Mary lan d , September 1976

- 7. Ven Te Chow: Handbook of Appl ied Hydrology, McGraw-Hill , 1964

1. 8. The Hydrologic Engineeri ng Center: Computer Program 723-X6-12010,
FIEC—1 Flood Hydrograph Package, User ’s Manua l , Corps of Eng ineers ,
U.S. Army, 609 Second Street, Dav i s, California 95616, January
1973

- 9. The Hydrologic Engineering Center, Art Pa bst: Computer Program
I IJHCOMP , Unpublished , Cor ps of En gi neers , U.S. Army, 609 Second

Street, Davis , Ca1i~ornia 95616 
- ;

1 10. North Atl antic Regional Water Resources Study Coordinating
I Comittee: Appendix C, Climate , Meteorology and Hydrology,

February 1972

I 11 . Soil Conservation Service (Engineering Division): Urban Hydrology
for Smal l Watersheds , Technical Release No. 55, U.S. Department of
Agriculture , January 1975

1- 12. Sherard , Woodward , Gizienski , Cl evenger: Ear th and Ear th - Rock
Dams, John Wiley and Sons, Inc., 1963

1 13. H.W. King, E.F. Brater: Handbook of I~ drau 1 ics , McGraw— Hill , 5th
EditIon , 1963
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I
1 14. Ven Te Chow: Open Channel Hydraulics , McGraw-Hill , 1959

-
. 15. Bureau of Reclamat i on , United States Department of the Interior ,

Design of Small Dams: A Water Resources Technical Publicat ion ,Third Printing, 1965

I 16. Preliminary Brittle Structures Map of New York , New York State
Geological Survey, 1977
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