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Honorable Hugh 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 Nat ional Progra m of
Inspection of Dams.

Office of the Chief of Eng ineers has recently provided a clarification that
dams with seriously inadequate spiliways are to be assessed as unsafe , ron—
energency, until uore detailed studies prove otherwise or corrective iieasures
are completed.

The f6llowing dams in your state have previously been assessed as having
seriously inadequate spiliways, with capability to pass safely only the per-
centage of the probable ma~c imurn flood as noted in each report. They are now
to be assessed as unsafe:

I • D. NO. NAME OF DAM

N.Y. 59 I~wer Warwick Reservoir Dam
N.Y. 4 Sal isbury Mills Dam
N. Y. 45 knawalk Darn
N.Y. 418 J amesville Dam
N Y .  685 Colliersvil le Dam
N.Y. 6 Delta Dam
N.Y. 421 Oneida City Dam
N.Y . 39 Croton Falls Darn
N Y .  509 Chadwick Darn (Plattenkill)
N.Y. 66 Boyds Cbrner Dam
N.Y. 397 Cranberry Lake Darn
N.Y. 708 Seneca Falls Dam
NeY. 332 Lake Sebago Darn
N.Y. 338 Indian Brook Dam
N .Y. 33 Lower(S) Wiccopee Dam ( Lower

Hudson W.S. for Peeksk iLl )
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NAN EN-F
Honorable Hug h L. Carey

I • D. NO. NAME OF DAM

N.Y. 49 . Pocantico Darn
N.Y. 445 Att ica Darn
N.Y. 658 Cork Center Dam
N.Y. 153 Jackson Creek Dam
N.Y. 172 Lake Algonquin Dam
N.Y. 318 Si~cth Lake Dam
N.Y. 13 &itlet Storage Darn
N.Y. 90 Putnam Lake (Bog Brook Darn )
N.Y. 166 Pecks Lake Dam
N.Y. 674 Bradford Dam
N.Y. 75 Sturgeon Pool Darn
N.Y. 414 Skaneateles Darn
N.Y. 155 Indian Lake Dam
N.Y . 472 Newton Falls Dam
N.Y . 362 Buckhorn Lake Dam

The class ification of “unsafe” applied to a. dam because of a seriously in-
adequate spiliway is not meant to connote the sam e degree of emergency as
would be associated with an “unsafe ” classification applied for a structural
defic iency. It does mean, lowever , that based on an initial screening , and
prel iminary, computations, there appears to be a serious deficiency in spill—
way capacity so that if a severe storm were to occur , cNertopping and failure
of the dam would take place , significantly increasing the hazard to loss of
life downstream from the dam.

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

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

Sincerely yours,

CLARK H. BCNN
Colonel , Corps of Eng ineers
District Eng ineer
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rI . PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam South W iccopee f lY33 •~,
(Formerly, Lower Hudson Watershed for Peekskill) . ‘- 

~ r‘ i,.:’
‘ State Located New York 

-County Located Putnam -  
‘

Stream $ W icco ,~ee Creek .
• • 0

Date of Inspection July ~.6 , 1978

ASSESSMENT OF 

.

T 
GEN ERAL CONDITIONS

The South Wiccopee Dam is the lower of. two dams in the Wiccopee Watershed ,
owned by the City of Peekskill . The dams are used to augment f~ows into
Peekskill Hollow Creek which is the source for raw water to the City ’s fil-
tration pl ant , some 15—20 miles downstream of the dams. Both dams are con—
Crete gravity structures. The lower structure, the only one inspected , is 3~feet in height .

On the basis of the Phase I visual examination and analysis , it has been -

determined additional investigative work needs to be perform ed to eval uate
the (lam ’s stability and the spiliway ’s- inadequate discharge capacity . Where
upl i ft forces were considered in the stability analysis , unsatisfactory
factors of safety due to overturning and sliding were computed . At this
time , it is not unknown whether the dam ’s foundation is on rock. It is
recommended that investigations to determine site geol ogy and the condition
of the dam structure he conducted with engineering analysis as required to
fully evaluate the stability of the dam structure.

The spiliway was found to be severely inadequate and can only pass 5 percent
of the Probabl e Maximum Flood . The~ dam may be able to adequately handle
being topped , but thi s cannot he concluded based on the information available
for this report . Further investigations should he performed to refine the
hydrologic analysi s , determine whether the overtopping flood water head
creates instability and whether erosion protection measures need to be in-
stalled at the toe of the dan.
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$

John B. Stetson , President

(,~~,~th~4’tApproved By. Col . Clark H. Benn.
Date: . New York fli stric Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM - SOUTH W1CCOPEE ID# - NY498
SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspec-
tion Act s, 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.

b. Purpose of Inspect ion

The purpose of this inspection is to evaluate the structural and
hydraulic condition of the South Wiccopee Dam and appurtenant struc-
tures, owned by the City of Peekskill , New York , and to determine if
the dam constitutes a hazard to human life or property and to trans-
mit 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— $

d ated 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
them. Therefore, this investigation is limited to visual inspec-
tion , review of data prepared by others, and simplified hydrologic ,
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 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The South Wiccopee Dam is a concrete gravity structure. The dam
is approx imately 375 feet long and 31 feet high . The top width of
the ‘~tructure is 5 feet, 6 inches. The width at the bottom of the
dam is approximately 21 feet. No information is available on the
exact material of the foundation. The major spiliway of the struc-
ture is located near the east abutment and is formed in concrete
with an ogee shaped crest. Discharge from this spillway is con-
ducted into Wiccopee Creek which is a tributary of Peekskill Hol l ow
Creek. The spiliway is 48— 1/2 feet long. A drainline is located
near the center of the dam discharging into Wiccopee Creek. This
drainline is control led by a gate valve located in a manhole near
the toe of the dam. It is a low level outlet control for two 24 inch
pipes .
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h. Locat ion

South Wiccopee Dam is located in the Town of Putnam Valley in
Ptttnai i Cotnity , New York .

- - c. Size Classification

The maximum height of the clam is approximately 31 feet. The stor-
age vol ume of the dam is approximately 1294 acre feet to the top of
the dam structure. Therefore, the dam is in the intermediate size
category as defined by the Recommended Guidel i nes for Safety In-
spection of Dams.

d. Hazard Classification

Wiccopee Creek is a tributary of Peekskill Hol l ow Creek which flows
i nto the City of Peekskill. Numerous residential properties are
located al ong Peekskill Hollow Creek. Therefore, the dam is in the
high hazard category as defined by the Recomended Guidel i nes for
Safety Inspection of Dams.

e. Ownership

The clam is owned by the City of Peekskill , New York.

f. Purpose of Dam

The dam presently funátions as a water supply reservoir for the
City of Peekskill . Di scharges from the dam are used to supplement
fl ow in Peekski ll Hol low Creek, a major source of water for the
City .

g. Design and Construction History

No pl ans or design information were discovered during the prepara-
tion of thi s report . A letter to the State of New York Conserva-
tion Commission on October 4 , 1913, indicates that Dam No. 498 on
the Lower Hudson Watershed owned by the Peekskill Water Works was
inspected and found to be compl eted in accordance with the plans

- — and apparently of good workmanship. In 1975, repairs were made to
cracks in the concrete near the west end of the spillway near the
top of the dam. This is the only other record of work having been
done at the si te .

h. Normal Operational Procedures

The Sout h Wiccope e Dam is visited daily by an empl oyee of the
Peekskill Water Department. The daily visit includes a check for
vandal i sm and general condition of the area. Vi sit~s to the siteare discontinued during the winter months when heavy snow cover
makes access to the site very difficult. Normal operation includes
adjusting of the flow by man i pul ation of the drain valves in the
south reservoir and the north reservoir.

2
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1.3 PERTINENT DATA

a. Drainage Area

The drainage area of the Lower Wiccope e is 4.50 square miles.

b. Discharge at Dam Site

No discharge records are availa ble at thi s site.

Computed Di scharges :

Ungated spillway , top of dam 500 cfs
Ungated spillway , design flood 4417 cfs (1/2 PMF)

11000 cfs (PMF)

c. Elevation (feet above MSL)

Top of dam 531
Maximum pool - design discharge 533+ (1/2 PMF)
Spiliway crest 529
Stream bed at centerline of dam

- - 
( estimate) 499

d. Reservoir

Length of maximum pooi 2300 feet
Length of normal pool 2300 feet

e. Storage

Top of dam 1294 acre feet
Normal pool 1169 acre feet

f. Reservoir Surface —

Top of dam 56.2 acre
Spillway pool 54.4 acre

g. Dam

Type - Concrete gravity .
• Length — 375 feet.

Height - 30 feet.
Freeboard between normal reservoir and top of dam - 2 feet.
iop width  - 5 feet , 6 inches.
Side slopes - Upstream vertical , dowstream 1.57 vertical to 1

horizontal
Zoning - None.

Impervious core — None.
Grout curtain — Not known.
Spiliway width — 48-1/2 feet with an ogee section forming a sharp
crested weir.

Discharge channel - rock channel with concrete side Wall.

____  _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - ~~~~~~~~~~~~~~~~~~~~~ _____



SECTION 2 - ENGINEERING DATA

- 
i t

2.1 DESIGN

The information available for review for the Upper Wiccopee Dam
included :

1) Plans as shown in Figures 2 through 6.

2) Stability analysis performed in 1975 are shown in Figures 9 an
10.

2.2 CONSTRUCTION

No data was available in the construction of the dam.

2.3 OPERATION

See Section 4.

2.4 EVALUATION

The limited data provided herein lacks details describing whether the
darn is’ founded on rock. Material properties of the concrete are al so
not known. Enough data has been provided to determine the geometry
of the dam.

‘I
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SECTION 3 — VIS UAL INSPECTION

3.1 SUMMARY

a. General

The visual inspection of South Wiccopee Dam took place on July 26 ,
1978. The darn which is a concrete gravity structure has recently
undergone repair work in 1976 under the direction of Mal colm
Pirnie , Inc., a consulting engineering firm. On the South dam,
this work is related to the repair of a lengthy crack. The pl ans
for this repair work is included n~ Figure 6..

~h. Dam

The concrete gravity dam visually conforms to the plans as provided
herein. It could not be determi ned from visual inspection whether
the structure was founded on rock. The top and sides of the dam
are shown in Photograph Numbers 1 , 3, 4 and 5. No serious defi—
ciencies were noted in the condition of the concrete structure.
The downstream toe area shows no signs of seepage, cracking, move-
ment or erosion.

c. Spillway

The spiliway is located near the east abutment as shown in Photo- 
$

graph Number 1. The top of the dam is approximately two feet above
the ogee spiliway crest. The spiliway portion of the dam was noted
to be in good condition. The spiliway was not discharging at the
time of inspection. The spillway channel below the dam requires
maintenance. Photograph Numbers 2, 6, 7 and 8 show debris ,
vegetati ve growth and erosion probl ems in the spillway channel .
The channel is in need of maintenance and repair work so that it
can function more adequately.

d. Appurtenant Structure

The outflow pi pe is submerged below the dam and discharges into the
existing main channel below the center of the dam. See Photograph
Number 9. The service spiliway channel discharges near the east
abutment and ties into the natural stream below the outflow pi pe.
The low level outlets were reported to be operable with significant
discharge coming from the two 24 inch pi pes at the time of
inspection.

e. Downstream Channel

L The downstream channel presents no problems to the performance of
the discharge capacity of the dam. The stream channel gradient
appears quite adequate to carry flows away from the dam.

5 
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SECTION 4 — OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were not observed by the inspection team.
During normal conditions , the water surface elevation of the reser-
voir is kept at the spillway crest. The South Wiccopee Dam is vis-

-i ited daily by an employee of the Peekskill Water Department . The
I daily visit includes a check for vandal i sm and general condition of

the area. Visits to the site are di scontinued during winter months
when heavy snow cover makes access to the site very difficult.

I Normal operation includes adjusting of the flow by manipulation of
I the drain valves in the south reservoir and the north reservoir.

4.2 MAINTENANCE OF DAM

The dam is mai ntained by the Peekskill Water Department’s full—time
staff which visits the site da i ly. In 1976, substantial repair

t work was performed on the two dams as part of the City effort to
continually maintain the dams.

The site is not accessible by the public. There is no outside
full—time staff. Duri ng the year when weather permits, the site is
inspected and/or maintained daily . There is no warning system at

- - the site.

6
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SECTION 5 - HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data

For this report , no information relevant to the hydrologic and/or
hydraulic design for the dam was available. Analysis provided in
Appendix C was performed utilizing information obtained from con—
struction documents and other general sources of information listed
in the reference section of this report. North and South Wiccopee
Dams , also referred to as Upper and Lower Wiccopee Dams are both
concrete gravity structures with built—in ogee sections across the
dam face. The dams are located in a remote setting and are rela-
tively inaccessible to the public. The upper dam section was con—
structed in combinations with the bridge and service road. The
l ower dam does not contain a road over it. The dra i nage areas con-
tributing to the reservoirs are approximately 2.5 and 2 square
miles for the lower and upper drainage areas respectively. The
vol ume of the impoundment is purely a function of natural water-
shed. A number of smal l ponds and lakes lie upstream of the res—
ervoi r.

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—
imurn 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
loss and concentration runoff of a specific location that is con-
sidered reasonably possible for a particular drai nage area. No in-
formati on was availabl e on the historical flood events at the dams
location . The hydrologic analysis was performed using the unit hy—
drograph method to develop the fl ood hydrograph. In preparing the
hydrograph , both Clark and Snyder coefficients were estimated . For
the Clark Method values of Tc = 3.30 and R = 1.70 for the upper
dra i nage area and Ic = 4.93 and R = 2.77 for the lower drainage
area were computed. For the Snyder Method, values of Tpr = 3.06
and CP = 0.625 for the upper and Tpr = 1.82 and CP = 0.625 for the
lower were computed . Two unit hydrographs were developed from
these parameters and two sets of hydrographs were computed for the
purposes of comparison . The results of these computations were not
similar. More confidence was given to the Clark ’s parameters re-
sults which were then used as the fl ood hydrograph in the spillway
analysis. The Probable Maximum Flood (PMF) hydrograph was deter—
mined using Probable Maximum Precipitation rainfall data obtained
in Hydrometeorological Report No. 51. An iriuex rainfall of 24.1
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 the Standard Project Flood
(SPF) in utilizing U.S. Ap-n~ Corps of Engi neers , Hydrologic

7
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Engineering Center’s, Computer Program (UNCOMP). Hydraulic studies
were performed at the spiliway gravity structure providing a

- 
stage—discharge analysis for weir flow. (See Appendix C).

The U.S. Army Corps of Engineers , Hydrologic Engineering Centers,
Program HEC-l using the Mod ified Puls Method for flood routing was

- -  used to eval uate the structure and the reservoirs. The peak flow
di scharges at the South Dam were 4,417 for the 1/2 PMF (SPF ) and
11 ,000 cfs for the PMF. Only a minor reduction in the peak flow

-- was obtained due to the reservoir effect. For the 1/2 PMF (SPF),
the dam would be topped by 4 feet; for the PMF it would be topped
by 6 feet. The greatest effect of thi s would be the dams stabil-
ity.

b. Experience Data

The owners representatives were unabl e to provide data regarding the
performance of the spiliway during extreme rainfall events.

r
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• SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations And Data Review

The concrete dam retains stability at this time with no indication
of misalignment , settlement or other structural movement. The phy-
sical condition of the dam top and face is generally good. The
spillway section located at the easterly end of the dam is similar -
ly in rel atively good structural condition but some undermining of
the spillway wall has occurred. The downstream spiliway chute is
overgrown with vegetation and has accumul ated some debris.

No indication of through—the—dam seepage was observed on the dams
downstream face, nor were any seepage evidences noted in the sur-
face area bel ow the dams downstream face.

The ground surface in front of the dam (downstream) varies in ele-
vation. An earthen fill several feet in thickness has been dumped
rel atively recently al ong a section adjacent to the spillway . Re-
portedly , this material was pl aced after a stability analysis
indicated a questionable factor of safety against overturning/
sliding. The fill’ s purpose was to increase the forces acting to
resist movement of the dam. The downstream ground surface al ong
the central portion of the dam appears to be at an elevation
corresponding to the bottom of the reservoir , and thi s is an area
where the above referenced fill has not yet been placed .

b. Geology and Seismic Stability

According to the New York State Geol ogic Map (1970) the reservoir
is situated in an area of heterogenous rock makeup — amphibolite ,
pyroxenic amphibolite , hornblende gneiss which is commonly biotitic
and garnetiferous, and subordinate amounts of calcsilicate rock.
Thi s assemblage of metamorphic rock has not yet been given a formal
name.

None of the available reports pertaining to the dam indicates if
the dam , spillway and abutments are in contact with the bedrock or
not. Depending upon the orientation of the foliation , joints and
shear zones (if present), these rocks are believed to have consid-
erable strength and bearing capacity. However, weathering of the
biotite , hornblende and ~ roxene may yield rotted seams conducive
to seepage.

The area is designated as being in Zone 1 of the Seismic Probabil-
ity Map. Because the reservoir is located within the Ramapo Fault
System (Geologic Structures Map 2), the New York State Geological
Survey believes this area should be upgraded to a Zone 3. Aggarwa l
and Sykes (1978) believe that the Ramapo Fault is capable of gener-
ating an earthquake of at least intensity VII.
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As shown on Geologic .Structures Map 1, numerous faul ts are known to
exist in the vicinity of the reservoir. Severdi signif icantly
l arge faults , as well as many smal l faults , exist outside the
boundaries of Geol ogic Structures Map 1. Numerous additional 1 in—
eaments , not shown on the maps in thi s report hut shown on the Pre-
liminary Brittle Structures Map of New York of the New York State
Geological Survey ( 1977), may indicate additional fault zones pre—
sent in this area.

Some of the earthquakes recorded for the area are tabul ated bel ow:

Date Intensity-Modified Mercalhi Location Rel ati ve to Dam

1878 V 11 mi NW
1885 III 8 ml SW
1885 III 6 mi SW
1951 I I I  20 m i  NNW
1952 V 22 mi NW
196 7 V l5 mi S

Many earthquakes of lesser intensity are known to have occurred in
this region , according to the records of the New York State Geo-
logical Survey. Some of the more recent earthquakes , 1962—1977,
are shown on Geologic Structures Map 2.

c. Data Review and Stability Evaluation

Design drawings available for review, are limited to drawings dated
1941 and 1944, show a typical cross section for the dam , and ground
surface el evations al ong the length of the dam for the reservoir
side and downstream side of the dam. Information was not available
on the dams foundation material (soil or rock) or on an assumed
downstream ground water level . As part of the present study , sta-
bility eval uations have been performed. Actual properties of the
sites foundation soil/rock have not been determined ; where data was
lacking , simplifying assumptions felt to be conservative were ap-
plied . The condition for

(1) a reservoir level at spihiway elevation , with ice;
(2)  a reservoir level topping the dam by one foot;
(3) a reservoir level at spillway el evation , with ice , and wit h

- .  earthquake forces acting (utilizing seismic coefficients
a p p l i c a b l e  to a Zone 3 Sei smic Probability area),

- 
- have been eval uated.

• The analysis performed (See Appendix 0) indicate unsatisfactory
stability against overturning and sl iding for the forces assumed .
Where the computed factors of safety under certain conditions ap-

.. proach unity , bel ow un i ty is considered to be unstable. In Case II• listed below, the analysis included only one foot of flow over the
dam , whereas the hydrologic analysis indicates that the discharge
would be 4 feet over the dam for the 1/2 PMF. Subsequently, if the
l ater height was considered , the factor of systems would be even
lower than shown .

10
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RESULTS OF STA BIL ITY C0M~UTATI0NS

FA CTORS OF SAFETY
CASE UPLIFT OVERTURNING SLIDING

I. Water level at spillway crest, YES 1 .08 0.7
downstream water level at base
of dam ,

downstream ground elev. at base
of dam ,

upstream ground elev. at base NO 1.70 1 .08
of dam ,

Ice acting
Neglec t vertical effect of water
on upstream face (sloping) of darn.

II. Water level one foot above top YES 1.13
of dam ,

No ice ,

Downstream ground surface NO 2.10
and water level at base of dam.

III. Zone 3 seismic probability horizontal 
$

coef. = 0.1 , vertical coef. = 0.05), YES 0.90

Water level at spiliway and ice , NO 1.30
dowstream water level and ground
surface at base of dam.

Critical to the analysis and resulting indication of stability are
the items of uplift water pressures acting on the foundation of the
dam and the permeability of the sites foundation soil/rock. The
analysis uplift force was based on full headwater hydrostatic pres—
sure acting on the dams foundation upstream corner and a zero tail-
water hydrostatic pressure acting at the dams downstream corner
with the resulting triangular force pattern applied to 100 percent
of the dams section. The resulting uplift force represents a con—
dition that is , to the analysis , very significant in arriving at
the computed dangerously low factors of safety against overturning

- -  and sl iding.

The ass ig ned upli f t  force i s con servat ive but cou ld be too severe
if the dam is embedded in sound rock. The prediction of uplift
acting on the base of a gravity dam supported on rock without in—
formation on the permeability/seepage properties of the rock stra-
turn represents an analytical area of great uncertainty . If the
permeability of the rock stratum is very high , the uplift force as-

11
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stimed is reasonable; if the rock is layered and jointed , the as-
sumed uplift force may actually be too low. Conversely, if the
rock is very sound and impermeable , seepage would be very low and
uplift pressures of significance would requi re a long period of
time to develop. Similarly, within the masonry itself (say near
the base of the dam (hydrostatic pressures from permeating head-
water potentially causing the same effect as uplift at the base of
the dam could require a considerable period of time before reaching

- .  a significant magnitude. A conclusion drawn from this latter con—
dition is that the computed uplift shown in the stability analysis
may not exist at present and only develop at some future time.

A current geologic—seismic evaluation for the general area of the
reservoir site recommends a Zone 3 Seismic Probability designation .
A stability analysis utilizing sei smic coefficients suggested for
Zone 3 designation indicates an unstable condition would exist when
the reservoir level is at the spillway elevation and uplift forces
act on the base of the dam.

In consideration of the questionabl e stability impl i ed for the
forces known to be in effect and anticipated , it is recommended
that investigations to determine site geology and the condition of
the dam structure be conducted with engineering analysis as re-
quired to fully evaluate the stability of the dam structure when
subject to static and seismic loadings which could occur in the
reservoir area. Knowledge of the structural condition of the dam
is required for evaluating the residual internal integrity and
resistance to seismic effects. The field invest i gation would
include subsurface explorations (borings and geophysical methods)
to delineate foundation soil and rock materials and determi ne thei r
engineering properties.

12
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

On the basi s of the Phase I visual examination and a n a l y s i s , it has
been determined additional investigative work should be performed
to eval uate the dam ’s stability . Where uplift fo rces were consid-

- - ered in the stability analysis , less than satisfactory factors of
safety due to overturning and sliding were computed . At thi s time ,
it is not known whether the dam ’s foundation is on rock.

The visual examination of the gravity dam and downstream area did
not locate any distress in the downstream earthen area toe area.
The concrete dam retains stability at this time wit h no indication
of mi salignment , settlement or other structural movement . The
physical condition of the dam ’s concrete , which was recently
repaired , is generally good.

The hydrologic eval uation determined that the concrete gravity dam
— would be overtopped and the spillway has been found to be seriously

inadequate to pass the 1/2 PMF. The sp iliway is capable of passing
only 5 percent of the PMF. The consequences of overtopping in this
type of structure has not been weighed. If the darn is not founded
on rock , erosive forces on the ground surfaces bel ow the dam coul d
contribute significantly to the darn’ s stability . The stability
anaysis results bear thi s out .

• Because the dam is located in the Ramapo Faul t, the New York State
Geol ogical Survey believes this area should be upgraded to a Zone
3.

7.2 REMEDIAL MEASURES

It is recommended that investigations to determine site geol ogy and
the condition of the dam structure be conducted with engineering

— analysis as required to fully eval uate the stability of the dam
structure when subject to static and seismic loadings wh ich could
occur in the reservoir area. The field investigation should in-
d ude subsurface explorations (borings and geophysical methods)

• through the dam into the foundation to delineate foundation soil
and rock materials and determine their engineering properties.• Further hydrologic eval uation shoul d be per fo rmed to refine the
results obtained herein as part of the remedial measure’s effort to
be performed by the owner. Further studies may concur that some
erosion protection will be needed at the toe of the dam. In add i-
t i on , routine maintenance work should be performed to keep the

-- spillway discharge channel cl ear of debris , to remove vegetation ,
and repair the side channel ’s wall section.

13 

- 
- -

- -~~~ -- -~i h ~~L.~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~—•---— —- -- -



rT 
~~~~ — 

—

~~~ 

- 
- • _ _ _

________- 

1ç M 

-

~~~~~ 

I 

-

~

— 
~

‘ 

7 ~~~ 1 ~
‘ ~ ~~ “— -;‘; ¶ bb 

~

£ / 
I
- ~~~~~~~~~~~

~~~~~~~ /7 7— —

, ~ j~~~~~~~~c~-~ \

C
f \ ~~~~

‘ 
-•‘-

1 - ~-~~~

_
q

~t V-
- - ‘ ‘  

‘-. • , . • —~~o •

IS, - I t n ~,%v 5-

It L~~e 
- 

- \/\ \~ 
• - . ~

•
\ ~

. • ‘N’ - r.  ‘ •

• •) 
- . A • \~ 

• 
•

~~~ 

•
. “ ‘i..; 

• \J T\)

1 •.,7 -

~~~~ I
” ~ \ •

A , , %1(~•—” 1.~ L L’~-: ’ . E L - - ~—
I “ ‘ ‘~ 

~-~r -  - •
~~~~~ 

• - •

-

I • ‘ 
I — —

. 
— 

— 
S 

~ 

‘
\~

-
~ 

I I • ~~- 
;

I ~~ •~J WIçCOPEE •DAMS~ • z: • ~ 1~
- 

• 

‘
- “

~~ /
) “I 

/ Kl.r~ Hil t

• ~~~
eP 

‘5

/ 
• : \. ~ 

- 
• • 

-

• 

-

-
‘ S • • 

: -

( \ 
S

. -

5-  ~~~~~~~~~~~ 
,

• ~O • • 

S ~~
•

• • 
- - - ‘

5- . 
~•,, 

•
‘ • -

I 

~~~~~

-- ~~~~~~~ 
. ~~ ~~~~ 

• 
•

~~~

•

\

-
~~~~~~~ 

•
‘ - •

s .
.. •

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

- 
TWfl f~kf 

~

_
(

L - T(r~k 
- 

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

,~~
— . S

. 
~~~ ~ 

Sr. 5 ~ 
~~~~~~ 

\ •‘

/

— 
- - ‘

5 

VICINITY MAP_

LOCATION PLAN
FIGURE I

- L i ’ --~~~~~-~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ - 2~ ~~~~~~~~
- 

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

-
~~~~



_ _ _ _  

-‘ - - -— 
‘—-—.5-—,--.-

- - - - - .F4-. - Si _ . 4 ~i1ir .y Akv... iz~L_ 1 ~~~ f ?i~,.7Lf ji./J.~ , $4SZ4~ t .iaa±

sai

- .  _ . .  -- _ _ ~~~~~~~~~~_ _~~~~~~~~~~ ._.. ~~~~~~~~~~~~~~~~ -—_____________________

• - : - 
S ~~ 74$ S

- - ~~~~~~~~~~~~~~~~~~~~ __________ ., ________—— /4~~~~7~~J2A

.. 
- ‘~ - :

_________LA __ .. ____ __  / 7 4~~JL&_. — _ _ _

si -

- -~~ 
- . / .  S--____________ 

_______- - , ~~~~~~ ___________________________ _____

Si

_____ . _-_____-_I L ’ ________________ ________________________________________________

-. 
Sl~ 

- a, $7~

• — - - .~~~~~~ I, —  - - /2i~~
.f

~t 
OIJ , _ _______________________

5 . 

~~~~~~
5 -.—-—— . 5 “I - ~~~~~~~~~~~~~~~~ 

-

• - s. 
- . S

-. 
.~~~~~~~ --- —~~~~~~ 

_
~IJ - .1I’~~~J~~ £..h.~~~f.S.0 t _______________

S $11 /~ISt,S~s#, -

- - ______ ___________________________

%U47f ? 
.

-Ill — —  ~~~
“

~~
m.,-I - -—— ---5— _____-—-- - — - — — —.

~~~~~~~~~~

—— -  -- —5-- - -

-- . 
Sad .~ .SfJ$Pi(

- _ _ _-— ____

- S CAPAc/ T/E5
_ _ _ _ _  

/ S O~/ 7W WICKO PEE RESERVOIR.
.~~ I /~ 

£.p~ u n  .~~~~~~~~~~ . __________—

I . I . on. p,’a,, /5
$ /~~a(;~~~ S

i 
s.i

/t
~~
r
~.fa

r Dec.2~~/91t
s.I

/
~~s~s~4oia - S 

S

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  S —._______

~~ aaçs.i

— — . ee Jl~ aL cib~ f,~r_ j I,~, 
‘

.
~~~~~~~ _ ______________

• a. 3s +0 So

I S / — ‘• .i. ia’;.. ~..o,& ~~~ FI~~~IIJNI 2

•i_ _
_ _~~ ~~~~~~~~~~~ ~~~~~~~~~~~

- -  

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ . . .



_____________________- - - - -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 

- - 5 -  - —-. 5

1 T I :5T h  
ii: ~~~~~~ 

=
Ij

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

- - 5 - . -- H-- - -
~~~ H

- -  _ _
~~~~~~~ _ 

‘ S ‘ - - - — .5

: : :~~:ii~ ~~~~~~- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~i f s  . . .~~- .5 
~~~~L 5 - _ _ _  - 5 -~~~~~~--~~~~ . :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ . L 1 ’

• . 5 . 5  ~~~~~~~~~ ~ 
—

~~~~~
-- — —- - --

~~~~~~~~ ,~~~~~~~~~- - S . - .r~J’
5•__ • __5 ’ 5 -— ••~ _~~~-1—— I. ~. 

- . 5 ,

( ~~~~~ 

—

~~~~~~~ â.r~~ 
- ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
-— A.  A



~1 
~~~~ —~~~~~ - -

~~~~~~~~~~ -5—- - 
~~~~~

--
~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

a~ la1r “.Z~ 
—

_ _ _  ~
j ,’ - 

I 
.
‘

• S S~ 
I ~~~~~~~~ 

•
~1 : - - ‘

_ _ _  ‘ ::~~~~~
“ 

~‘. ~~~~~~~~

-_ ‘
~~• “ _ _ _ _  

_ _ _  

_ _ _

____  
- -

‘- 

~~ A~ ~/ ~~ ~!~~+‘i”~, 
-

• 

-

~~~~~~ 

~~~~~~~~~~~~~~ 
. 

~~

- 

•
~~~~~~~~~~~~~

• . :~ . -
~~~~~~~ . 

-

C . P. 
___________ 

5 , I
_ 

~ 
S -

S ~$. .~~~~- ~~~~~ ~“~k ‘
.
~~ • ‘ 

* - .
5 

- 
.
~ 

. C -

‘ 35 -. . P~ ’ ~ S

• . 1  5 - 

I ~~

— .  
- . \  

~ - 
5 ?’ S •~ •• •

- - ~ .l S .j; • • ~~~ .~~~~ .~~~~ • . ~~
‘ ~~~~~~

- -‘
~~~~~~

~
°

~~ • - .. . 5 . 
- 

. 5

P 1L;4A1. . S / 
- S

S F

~ .~ T) - 

5

:~~~. 
- 

- 

• “ 
- 

- 
* - —- 

:--

e ’~i ~~~~~ ~~ 
. 

. 
. - -

~~~~~~~ ..; - - -

5 - .  • -
- 

. 
‘ I . 

- 
5- .
.

• ~~~~~~~ -. 
.5 

• S 5 ’ 6’ S S

~ ,f. ~~
•
. 

- - - / -

, 5 
- .•g - * .

• • • 
~~~~~~

.

‘ ~~
‘ 

‘

~ :. ‘ ‘ -i’ 
- 5

i

• .-‘~ 
S - S ‘ S

•~ s~ ‘~~ - :;4 ~~ 
- S - 

5 
— 

— 
S 

—

S ~~ • ‘ S ‘ 
. — 

S S

+ - 
,_ :.- .

~~~~~~~~~~~~~~~~~~ .
---

~
-

I ~. 

5
-

- - ~~~~ ~-
‘ P~~~~~~ IXIIS$4,I HOLLØ - 

- 
5

.• I ~~~~ 

~~~ 

~ T~~TI~~~~ S 
S

‘i•~”.- -- -
~”fr’~

. - 
‘~

‘ 
S 

• ss. 
•

— . .
~ 

1 F* 11 ~~IOGE

- 
- . •~~ -‘

.• 
S 

- 
-

• 
5 . a- osc~b~a

. .  • 1 - - ‘ 5 - .. S 
- I. 

~
. ~~— M*U~*~ ~~TIDT

- •
. 

~~~~~~~~~~~~~~~~~~~ 
- 

\ .  
S

,- iIL.~1 • • . -‘ • 
S / • 

- S s- r*&i,ciiciàii. ss~
if • 5 • - • i • . - s A5IINGT~~~ ~~~~~~ ~~~~~~~

- 5  
~ t 

S 
~ 

S •-~i.~iiu *a--.s4~ ctii ,~~
’
~.

• ~ [ 
- 5 - .

~~
5-•. - , 

5 / Sb - ~~- LU! IL~~~i ~CMoOL

- S S 5 ~~~~~~~ ~~~~ 1~~ f - - ~~~~~~~~~ Is -

* 
. 5 1 ~l~’~’ ~~~. ‘ 

-. 

--
~~

. . -- 
- - 

- - 
1 LQVOL A ~~~~**

• :: •
‘

~~~~~~~: , 

: ‘ 
~! 

-

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~
.

‘ 

~~~~~

‘ 

“
Si.

• A — ~~~~ “-~~--~~ ~~~~~~~~~~~~ ~~ —1 I. ~~~
‘ 

~ b’ ~‘ I
ILL U V

- S DEPT

- 5 . •. . S • ‘~ WATER OIP*~Y NCN T
- . 5 . 

S •L
* - OSAINAU Sa*N

-
.

• . 
. 5 I PE~~~UlLL WAT(R SUPPLY

_ _ _ _ _ _ _ _ _ _  - 5 k- - ’  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~R-’F ~~~~~~~~~
FI~ J~~ 4

-. —‘ -
~~~~

---
~~~~~ ,~~~~ *~~~~~

--. - ~~~~~~~
• .. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~-.— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 

- - 

.-



r~ :5T~~t ii : ~~~~~~~~~~~~~~~~ 
-
=—

~~~ 

—----- _

5
’ . - ‘ ~ 5-

-
-

S S 
St

5 
. 

)
S 

S

4

. S ?~.

. —.~~ I — )

. ~~~~~ 
-

5* 
5

~~~~~~~~~ . 

-

~
. . _

~i.S • ~ ; • —,

~~ .5’ S
S. :,

~•- - S.- . ~
I

S S •
~ - 

I . _  -.

.:~ • S

-4. t, I .5 •-:-
~çj \  5

-
S 

~~~~~ S
— . . •

~~.c— 
-5 —

~: ~ .

S fl ~ 
.
~ 

‘ . S

1 
~~~ 

.~ 

~
, / -

-
~~~~ 

• )

-

S 

S 
-

~~~~~~~T 
i
•~~~~~~~~~

S 
-

• 

- 

-

-- 

- 

-3_:~ j  -

.

- 
(

- . 1  
—

-

.

- 

5
. 

0

.
5— 

S,

’
~/~~~ 

•

~~

•

S - 

S 

- 

S 
-

-
. .

. 
S 

— 

: -

~~~~~ 

/

-
‘-S 

~ ;
‘* • 

- 

• 

- -, - * S

.

. 

‘~ir1 •4
5~~~ *4~W ‘.IIRTJIENT 

S 

-. 

-

3 ~~~~ - ‘
‘
~~ ~~~~~~~~ a

’

~
. ~~~~~ 

- 

S . - ; t ~ :

‘
S FI~~~t 5

_ _  5 ~~~~~~~~~~~~~~~~~ — -- 

-



— 

—I ~~~~ L .. —~~~-- - ~—.-- - - —

— 
—— . 2—’ ———  — _________

1 i - t I. ’

: ~~~~~~~~~ (
— 1 

/ 

I

~~ t •_5-_-

I ~~~~~~~~~~ I 
,

~~~ 
L-__

~’~i1
I- -

S II /~~~~~~~~~~~~~
.I

I ~~~~~~~~~~~~ I, 

Ii

_

I • ~ 

..J 5 5 -

I 
I :~ ~

I “ 
.- : .  

.
~~~

- 

~~ I
I _ _ _

‘
. •1 ‘( 

I

_____ 5 . 5 
C I S__ _ _  —

I ~~ ~~~~, 

I-I 

~~~~~ 
~~ 

..Il1
~

~~ 

SIP
t
4
%5

~

__ 

\ 
I
I

~~ 
~~ \~ 

-~~:~ ~~~~~~~ 
I I

— —  t \~~
; .~~~~~ 

S 
_ _ _ _ _ _ _ _ _ _ _

X III 
- 

\ “ I 
• -

-. ‘ 1 - ‘
~~

‘
~~

- -  
~~

: -  .

S .. i \ ~~~ 
~~~~~~~~~~~~~ 

-

_ _  
\ L ’ ~~t S  

• ;

S ~~~~

‘

. 
I a 

i

t

- 

S 

- 
.

5-—

5 ’ ‘-5 

-

~~~~~~~~

- -S

S 

I S  - ,— 
.S.0

_ - 

5/ •S 
—

S 
I S  - 

• 
S~~~~~

ç

S

5 I~~~~- I 1 • S S S

• ~ ~~ —4~~ S 
‘ 

-- 5 
• S

~~~~~~~

- 
- . 

-_____

--S ~~~~~~~~~~~~~~~~~~~ 
-.-~~~~ - -- - - ~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ . - S 5



— 

4~~~~~~ 
~~~~~~4i.3o’

1/ I  / / / / \
- 

S - 

~~~~ //~ I ~~~~~~~~ Sowfh Wsccope.S - 

/ / /  5 /  Aes.rvosr
S At/ I  / i /~~~~~~~~~~~~~/ ’

/ ‘Tt / ,1 ‘ ,-~~~~
-‘ Iv ,t ’a~/t /rn.s

/ 
“5’ / /~“ N.YS. G.o/09,C M.p O~YOJ
/ / / !1~5-S. G.ol. ~~c S...,eyI - / Pre/~.nii~ip 3pil’t/e

/ /
/ ,c Shear zones

(/ ~~( II / ~‘,~ nn’e~,1’s i,.a, 
S

~~rtt#/i S#’Pi.sr/dur#$ Al~, 
S

/

/ I 
-
/

V 
_ _ _

~~~ W 7J 1 $95~

- Geolog ic 5fri~~f~~’~ j  Mop i

GEOLOGIC MAP
PI6URE 7

S ~‘ - - - -~~~~~ --~~~~~----~~~~~ : : — ~~--r-- - .~~ T - - - - - -~~~~  
•



- — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S

Epic enter loc ation s Faul t s 
~ ~~~~~~~~~ 

:I~’5 0 ERH sI km — — -  Dashed ~~iere ap pr oxi . ‘ 5 •
5

•ERH~ 2 km mate or in t erred •-‘o . I ~0 £RH SS km -. Normal , hachures on - ( 
~- F~~ ~ f F R I 41 30

S @ dow nt hr own side - 
i P ‘ I ‘ (5-

-.— — Thru st or reverse , teeth I /
“‘ ‘ $ on ove rthr us t block I

5

i

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

- 

‘_S4

) 
0 5 10 15 km

I I I

Fig. 2. Fault m a p  (4. S. 29) of cou,heastern New York and northern New Jersey showing epicen-
ten (circle s) of instrumentally located earthquakes Irom 1962 through 1977 .
6~POm A~ a.w.I .uI S~k,g (jpn), South Wiccope reservoir (LW1

rn so,th#iz#e,,, copse,- 0f ~~~~ -

G../o91~ St,act*r.s Map S.

GEOLOGIC MAP
FI4URE 8

~~~~~~~~~~~~~~~ 
~~~~~~ ‘5~~~~r-~~~~ - ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  -~



‘P 
5 - Si- S ~~~~

‘ 

-

S I

I a- ___ 
~~~~~~~ 

. 

i!L i__
~1 - _ _ _

_  - 

II
~~~~

• 

—

_ :  ~ 
I

I

I I

I - 

_ _ _

SI
I: 5j~,S 

~ 1r 
~~, )~~~ ~~~~~~~~~~~ 

~~~1~~~~

~~~ - -~t• .
~~~ ~~~~~~~~ ~

_ _  
-

1

~~~~t ;
Lf ~

L
~!1 

- S T .
i!~~ I 

• - 
5 - ; - .-

IT L~ J- 
—



S’S —

-

~~~ ! ~: ; ,

~ 

-

1~~~~~~~

S

~~
S
~~~~~~~~~~~~ 4 5

I -

- 

~~~~~~~~~~~~~~~~~~~~ VI

I~
. 

.~~~ 
@5 .

I~ . — 
___ _3Iw~.__4~. ~ - - -

~4~~51 
~~ ~!i

~ 
t~ j~~1 ~~~~~~~ 

ç
R S

~ ~S / 5 ~~~~~~~~ ~~ 5 $ ~

/ ~~~;

~

__ 
/

________________ 0, 

- ‘
-5--

-

I l,. ~~~Q-I 
—‘

5----

- 
. ~~~~~~~~ ~~~~~~

‘

- S ~

,..‘-~‘i 
~~5 ;

•

—

~~~ S

I 
- _ __ __ _ __ __ __ _ _- - -~- ~4IIIIi

t 
__I
iI - 5 .

” -
- - . - 

_ _

r 
___L



—-.5--- - S - S - S —S ~5-S~~
S_ S s s.S5S~~~~~~~~~~~ S S  ~~~~~~~~~~~~~~~~ S

5- - - - 
5 - 5 - .  -

S —.5 — . 5— -  - - - - 5 - - 5 — — -5- —S

-I I  S

5 ’

S

~~L -

I
S I

I
I S

1! 
_ _ _ _ _ _ _ _ _ _

APPENDIX A

FIELD INSPECTION REPORT

5 -

I
-5-

I

lIiii’ii1L~.. . __ . . . . . s ~~~~~~~ -— ~S S’!~ ~~~.S S. .SSS SSSSS SSSSS S ._._.......S...._.. _...... itiiiiIiiIirIIIIIIIIIIFIIIIUIIIIIIIIIIIIIJI ~~~~



- 
5-~~~~~~~ ~~~~~~~~

00C..

S >- I

I-

U)

5 - - S U

& S-- (#1 5

0 C
—

C X I — .55_
C W 0>

4) I
-
~~~ U

2
I. a 4)

V 4) ~~~ 1) 4) 1.1
~~ L. D
• ô 0
i.i ni 4~ I) u_I Uö I— (Se) 4)

0J 4)
4) 5
‘a — 5. )  >
-
~~~ ~ 2 ~5. - ~.- Sad ad ad U
4) C 0 I-

N ~ ad
— 

4) C C C ~>- c_ c_. ‘_._ 3 -ad 0 U
.5 — 2 (.! W t.! 0

1- 0 -l 2 2’ >i-I) ...I — )
— 0 0 0 i- LI

LI U ii 0 —

U) LI U U ~~ 2

-

~~ 

3 - 1  ~~
- __I 

~ U
S — Sad < ~~ .. U_I

u_i
I t o o

—

~ a..
I ~ 4) 0

I w 
-

LI u_i 40
LI I- C’~ J —
0_ lu ‘ - L)

I C~~~ ~ o
I C. C.) —~ 

-$ — z  ~ z
~~~~O ~~ — — - - 0

1..) 4) Cl) S

C >- —I 0. a
I w U)

- 0 u i ~I Z N~~~~~~~~~~~)C.,, C 4) Z IL) ~~0. ~~ N <

I ?  ~~~
S I

I E . ~~~~~~~~~~~~~~ 
Q

S C ~~
. — — ..‘ LL.

0 0 ~ u . —& _J~~~~~u_ ~i ~~~~ 
~~ C

~1~
o 

- - 5- 
—~~~~~~~ .._



______ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -q

~
S- J

S

~~~~~

j S  

I I1~~ ~~~~~~~~ S 

-

~~

.0I 
> 0 0

I.
4)

‘
I 

I 
—4- _ _ _ _

I 

S

I S . 
I

-— 5 — -~~~~~~~~~~~~~~~~~~~~
S
- - 

-~~~ 
-- 55~~~~~~~~~ ~~

_ A~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —



~~ S — — ~~~~~~~~~~~~~~~~

4 ) 0
55. U)o .C ’U

— 4.14).
4JI4~

-C oo’
-. 

*Id
I4- C0 4 ) —o .0

‘a 4) 4)
Id c o a l

o a - C —
IA 4)

•
o c m
a- — o -

w 4) 0 4)

;;~>S.~~~~— 1.1
— 0 . 0  C4)

U
000 .
p4 ) 0

* SJ L. Z Ill
5 .4 )  l5

0 0 . >  3
4 ) .

~~ Dl
Co o ’ C O

U) —— ~~~c U
“ - —4 )  4)

~~~~4.1 4)
I— 5 . C 5 . •  •
IIa 4 ) 0 U 0  c • 4)

~~~~~ J S ç 4 )  0 0
~ a >S ~ 3~~ I U 5 .  4 ) C > 4)

5 4) U—  — I- mItS — t._~~~ c -
~~~ 4) .0

s- ‘a a O . 0  4) .
~ C rn 0S 

~ 4 ) 4 )  0 ‘~~~ 4~ 0 .0 4)
U 0 DlS 

~~~ _ 5 . —IIt >_  4-’ 4)
iii 4 ) 4 )  4) C Dl
~~ 

0 . 0 0 4)  0. 0 c
• 4 ) 4 ) 4 ) 5 .  0 0 0 0
0 ~~~~~~~~~~~~~~~~~ a’  a a

S s~~ .J I41
* 0 - 0

I-5 - S  a * a I.- 0o — 0 Z ‘a
— Is) P~1 —

‘a ‘a — U) 04- -)

~ iI I 
h I

~~~ 
--

~~~~~~~~~~
--

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 4 -~~~~~~~ _ _ _ _ _  _ _ _ _



~~~~r. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

S -~~~~~~~

U)
1 5-
- Id

4-

I~~~~~
_ ~~~~~~~~~~~~~~~~~~~~ _! 

_ _ _  

5

~ 1
0*0 III 5 -U)0

U)
~~~~~~ -

— ‘a h a  o hs.
* ~~ ~~,- 0 *0  .1

4-U 0* 4- ‘C

ii ii: U

______ -~~~~ - -~~~~~~~--- - ~~~~~~~~~~ L~~ ~~~~~~ - 
~~~~ ~~~~~~~~~~~~ - 

- 
-S 

-



_ _ _ _ _ _  

—

S.

S. S

I”

I
H I - 

S

_ _  

- 

_ _  S 

S

I

* a a a

I I

I 

S

~ ---S 
- 

• I ~ - - -~~~~~ - .~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ - -  - -~~~~~~~ 
-
~~~~~~~



_____________ — - ~~~~~~~~~~~~~~~~~~~~~~~~~~~ SSSS5~~S 5.55 _____________ - 
- 

5~5•S555555_ -

S .C 15 3
Dl 0 5 .

4 J . 0
• E  4)

C — — U
‘C O V C I O
.~~~ 3~~~~ C C

15 4)
1 — >.- V .C -s.’

— a t - a c
+} S .  U) 4-’.- —
I C u t .

0 01- 
S Id

5 5-. • _ -4_ 3 u,
- 

0 -J ’ ’  0~~~ C UI 4 ) 0 4 )  C

o - U) — 4) Dl— —
4., U .  ~ 4.’
— 4) 0 4 ) 0  —

— ‘5- 4 1 >4 )  ~0
-~ I- C 5 . C . — 5. • c

‘C 0 ~~~~~~~~ — 0
I - ~~ U V I E 4 ) 4 ) 4) U

• 5.~~~~~Dl >S Is) 0 4) .~~~U U D O 0
- U) O C 0 01--

• O 0 0 C 4 ) t-
I 0 2
I -n

I’0

H 

I - - 
I

I
i. ’ — ~~~~~~ .555 - 5 55k



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ______ 55 
_
_

5 
- - 

5’

I
I

j

- U

I ____ ____ ____ — 

-

S

.

4) 4) 4; 4; 4;

_ _ _ _  _ _ _ _  

I I I

ii

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

S 

~~~~~~~~~~~~~~~~~~~ 
- 

~~~- 
-—

S~~ ~~~~~~~~~~~~ _ - 5 
• -

~ 
S
~~~ 

- .
__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~_~~~~~~~~~~~ ~~~SS

— 
rn



fl•• 
S~~~~~ SS ~ _5~5 S_5- 5 S~~~ S S S 5 S —5—

U,
5-

lIt —

1.1

-. 4)
IA — 4 )
~~ 4J 4)

• 0
- .5 

~~ E 0 4)
II 4) 4.1
0 Ie- iJ . U

- .  4- 0 4)
Id 3 i..

0 C U  4.1

~~ 

— o c  UI-- 4) 0 .0
.0 4J t-3

- U U
3 0. 0 • .
— — 0 4 ~

- -  0. 4 ) 1 -  C
4 J D l~~ 4)

~~ 4 ) 1 - 4 - ’— S S I l U  1- •
4) 4) 3 E~~~ 4) 4)

Id C 0.0 %- 4) C
O 0 —~~~~~~~ —

S 

- 

.2... ~~ 
LI UI UI t. 

—

Is. II
0 * U)

S i p -a‘- i- Is)
— 0 0 U ‘a a

S Id

S ~~~
~ U0 — 5 5

U.

S.

~~~~~~~~~~

, 

~~~:
l

• 
~~~~~~~~~ ~~~

S • 
~~~

S -~~~ 
~~~~~~~~~~~~~~~~ 

~~~- - - 5-~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~ S



— 

— ~~~~~~~~ -~~~~ - - w~~~t~-

S.

U I .—  4)
1- C —  V

1-
U .~~ C.)
U C  m A U I

- 5 5  0— -u .- ~
S - S ~~D L ~~

-• 
5- 5 . 3  —S U)

::
— U) 4) 4) 0
~~~~~ 4)

o U ’e. 5. >.4 ) 4 ) 0 1 . . ) ’-4)S C 013e .’
4 ) 0 1 C 0 3

— 0 1 -— - -
•

C ~0

S 
C 0
4) E

S. 
.~~
‘4- —

01

I
- U
UI

4-’
0C
4-’ - 0 4) 1-

5
- C 4) 4)

~~~~5- • - .C DI I~
5* C 4) 4.1 C 0.

0 5. — QI ~ ‘ 
S

— I Ut C
— -a

U 0 5.
— 4)

—Id 0 5. 3 5 .4), 6 4) 03
(I ‘4-

Is.
0

I 
iii’

- ~~~~~~~~~~~~~~~~~~~ ~ • 5  
~~_•_ ~~~~~~~~ ~~~~~ _ ~~~~~~ - ~~~~~~



_ 5
~

55
~~

5
~~~~ 

5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S - ________________

~ 1
I

0
is 

—I U)-w 

Is)

I

I I. 
_ _  _ _  _ _  _ __ _

I

I

_ _ _  

I I I I

H
p

‘C 5-I

I
S

- I
S

I 
_ - -

_ _ _  - -r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —



r- - -_ ___

~~~

--— ~~~~~ 55 S 55 5 5  S S5~~ 5~~~~~~~~~ 

~~~~~~~~ 

U)

I _ _ _  _ _ _  _ _ _  _ _ _  _ _ _

H iii I 
_ _ _  _ _ _  _ _ _

.5 5 

I 
_ __ __ _

1 • ~ 4-

I! 
S

— S 
~~~~~~~~~~~ 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~- 5 - S S - -S  -- 
- 

--



- - -55-5--S_ S S5~S5~55_S5.5_~~~~~~~~~~~ ~SS5S5~55.55S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:5 . —

-5- 

5-

4)
o

I

I

4-

4-I

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ S

S. U 
.C 

4-I ‘SI

“ ‘ I 
_ _  _ _  _ _  _ _  _ _

— 

I .-~~‘,o ~g 
‘ I I,

I E .
5

I

- S

.5 -
- 

— — 
~~~~~~~~~~~~~~~ -5~~~~~ -S_ _~~~ ~~ 5S SS S S S S - 5-—  -~~~~~~~~~



- 
S 5-_S ~S_S~~S - _ _ _ _ __  S

~~~~~ 5S .5. -

•~.
U.

H 

ii _ I

- 0 4) 0 . U)~~~~~~ — e  ~~~(i.4) Id * ‘a)- 4 - 0
In U) 0S 

I

SI

-S 
S 

~~~~~~~~~~~~
5 _ - — k~ 5~~ L5 - b  

~
, 

~~~~~~~~~~~~~ 
S ~~~~~~~~~ • .1 4



-1~ — — ~~~~~~~~~~~~~~~~~~~~~~~~ ~ 5_~=SS - -- 
~~~~~~~S f f’  

- - 
S~ Z S S~~ 5 5 5~~~~~~~~~~ S_

S .e
U.

1.5
-I -

5 
41 1.1
I..o 0- - 0 0.
4) 4)

UI UI
0
C

~~ 

. 4-’ -~~~ 4-’4) 4) 4)
C 45 41 4) C C

- -  4) 41 0 0

S - .!_ 
In a a

- . 0
Is)

‘CIs.

T I Is)

- .  I- -  
*Id 0 0 ~~~~~~0 — O ~~~ — w ’ a

S Z 4).

- - ~~~~~~~ - . -- w-.r _L_ 
~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~ :._ -- ~~~~~ -



~~~~~
r-

~~~ r——---5- - - -

~~

-

~

--

~~~~~

-
-
-

~~

- - 55 -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S . - - ~~~~~ -~ - S 5 5 5  -S ___

I L

I
I
I
I 

S

I
I

— I
I
1 S~

a
V

— 1-
VI

55- 
~~~ ‘I

_ _ _  

I
£

1

I d 4 -
I. r- 1

S U. 0 4)

If I
I T

U.

L. ~~~ ~~~ — --S 
~:~_5.e~~

._ 
~
__ ~~~~~~~ 

~~~~~~ 5 
S S 

- ~— 5-



I

~~~~~~~~

S 

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

_____ —

CHECK LIST
HY DROLOG IC £ HYDRAULIC

ENGINEERING DATA

DRA INAGE AREA CHARACTE R IST ICS: 
_______________________________________

ELEVATION TOP NORMI. POOL (STORAGE CAPACITY) : 529
S 

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : 529

ELEVATION NAX INUM DESIGN POOL : 53 1 .1

ELEVATION TOP DAM: 53 1.1

S CREST:

a. Elevation 529
b. Type Concrete weir
c. Width 3 feet
d. Length 49.5 feet
e. Location Spil lover East End
f. Number and Type of Gates Hone

OUTLET WORKS : (Drawn down)

a. Type T~~ i ron pipes (est. 2411 ea.)
b. Location Center of dam S

c. Entrance Inverts 498
d. Exit Inverts 

__________________________________________

- •. £msrgency Draindown Facilities No

• NYDSOMETEOROLOGICAL GATES:

a. Type 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

-- b. Location --

c. Records --

-
~~ MAXIMUM NON-DAI~ CING DISCHARGE : --
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‘
~~ Pe~~ sk fo repairWicoppee~ cJ rp

PUV~ M VALLEY — Th. t~,o Planner Grecnbe~j said ‘1here and the. walkway on top wiU also

‘~i dams- “~ ‘~ 1cu~Pcc I c~crvoir VIU DO Otlsr I vts’iit darn~ge that be rep-urcd
I located in P.i~nam VeIIe ’ biit .aro- lie coimld as~ertain.” Ikckskill . - S City-Engineer ~ arl ~Potts said . - :~ -

5-i”
~’lm..owued and if alntauted by tile City has lowered the reserVeir level to the five foot crack in the lower

of P~ekskitI were Msp..~~ed by decrease- pressure on •he crack dam which is the Immediate S

Q - Puts-sin “:;lIiy TOIVS Sut~ervisor . where. water had been shooting problem. w il l be repaired by- the

~ 
I Rooer~ l4 IIsKee per an I Ter n out .ii a 50 ~ ot st rear end of March while the repa irs
~~~~~~ V~c’ sreenberg Ill onday The City of Peck kill hi. on the upps’r dam, vihich are

• ~~~ - mo,nint~. - - 
- . ‘~~~~ - - - - cmptoy ed the~ftrrn ot tYui~c ’ !!. ’ -~. moz~ x(cnsiv~, will bc made In 

- 
. 

5 : 
- -

- :  A ,-:~r-..c;~ -~ceatcd. s Indies Pin e. .Coiisidting:En1,in~crs -°~L Septm- i~il.cr when the level of (he S

abe- c t(i. Lvel of the ~iptllway, 1 White Plains~ to rev~ w both j reseivoir ca’i he let down —
- 

~nd r.iipro tn-t-itely five f~-’i long, 
~ 

dams and jubmit an overall ~ Durin g tic $unlmer brooks and
S 

- 
- - wu otpari-mu unt coiwit~ t-, local ~reportof cxact specifications to ~ ~ streams d~y ‘~pI The city depends -

~nha.j ttants and town o IiCea)3 out to bid In July. 1 upon the vater from these
:~ .~~ ~~~~n they. leansed about it ten- The outer snrfaáeof the-ttpp~i - -~ rese~ oirs, liut in the - falL when

• days after it vu discovered by Iiaai will be resurfaced with steel the strearr s are again running
PeeksWl ssatcrshid guard T_ mesh and gulute which Is a ‘high wotton the upper dam wilt
Robests •co*erete substance applied begin -
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r~ oM O~FL ~UK~1~H~~ TO D~O ~~~~~~~~~~~~~

- Bept . 28 , 191b.

Comeerv~ti on Co ie ion,

Albs!W , L Y. 
S

Gentlemen: —

Cemosrning ~~ m Ø4 è8 Lower II ; I~ on
- Watirshod for the ci ty of }:- ‘k -  S

kLll. 
__

I a tI. ~ fii*1 inspecti on for this ‘~~n on August

12. 191b anit rsportsd th.r.on Auguet 36 , 191S~ as follows:
‘D... #4~6 Loser Hudson. Pinal inspection
for hi ~ iurchtowri reservoir at Peekekili.,
Work .11 fafli hid end apparently in good
cond ition. On the west si~s, I~~1f-waydown hi slop., there wme a ~~i11 sspage
fr om the ground 2u feet from th .’ base of

lam downstream , due probably to Insuf-
ficient backfill at this end of the darn.
There ws~ a bad odor from the ~ ~er , due
prob~b3y to ssJetae. The oonor ~ wa s na.: á
and there were nc orao~cs or Jer~ i , but therew.v- indi~ti tio~* thtat there h~~ usen seepage
thtough the dam , but in very ~~ U a~ounte .~

Yc.iure t’~s; o’.LLI.L , 
S

Inspector ~i 1~.:~ta arid Dwas.

MoI~”C.

L 
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TINE INT z SET TINE INTERVAL OF ALL COMPUTATIONS
LINIT ~4 ~ CO M PUT E UH BY iNPUT . CLARK ,  OR SNYDER
W A I N  ~ INPUT RAIN AND LOSS RATE DATA
kUP4OII INPUT BASE FLOW. COMPUT E ~ PRINT I4YDR OGRAP II
~NT = Pk INT UNIT HYD R OGR A PH ON LY
¶ loP : STOP EXECUTION OF PROGRAM

US ER M U ST SELECT OP E R A T I ON DES iR E D
MAY RETU RN TO ANY OPERATION

SELECT 1—6 (1=TIM E INT .2=UN IT H,3 RA IN.4=RUNOFF .5:PNT .’6~ STQp)
(NffR TIME INTL RVA L (NIN) z 60.

SELECT 1—6 (1=TIMI INT.2 UNI T H .3ZRAI Ii .4=RUNOFF ,5SPNT , ’6=STOP) 2
tN T € R DRAINAG E AREA (SOMI) ~ 1 .96 

-

SELECT 1—3 (1 INPUT UH . ~~~~~~~~ 3ZS LYOER ) 2
ENT ER NUM~ER OF TIME—AREA ORDINATES (OZNONE )= C -

EtI TE R CLARKS IC AND R (HRS) 3.30 1.70

TP C P TC P

~.64 0.691 3.30 1.70

SELECT 1— 6 (1zTIME IP4T.2 1JN1T H,3 RA 1h ,4 RUNO FF ,5 PNT ,’6 ST0P) 3
L ITER RATIO IM PE RVIO US C.00
SELECT 1— 3 C 1~ R AiN. 2ZSPS. 3zPNS ) 2
tNTER SP S INDEX RAINFALL. (IN) ~ 12 .OC
E N TER TISPC AN D TRSDA (SONI) 1.00 1.96
~EL (CT 1— 3 (1aINIT•CON$I. ZSACU N LOSS . 3zSCS) 1
EN TE R INITIAL LOSSC1N) . CONSTANT LOS S (IN /HR ) 1.00 0.10

SELECT 1— 6 (1=T IME INT .2~ U NIT ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3
LI TER RAT iO IM PE RV I OUS ‘ L .O0
S E LECT 1 3  C 1aIA IN. 2’SPS. 3z PMS ) 2
i~~TtR SPS INDEX RAINFALL (IN) * 1?.OC
EN TER TR SPC AND TR SDA (SQMI) * 1.00 1.96
S E LECT 1—3 (1~~INI T+ CON ST . 2~ ACU M LOSS. 3=SCS )  1
~~T(R INITIAL LOSS (IN ) . CONSTANT LOSS (IN /HR ) = 1.C0 C .1C

~tLE CT 1—6 (1’TINL INT .2ZUNIT H .3ERA IN ,4ZRUNOFF.S ZPNT .’6zS10P)
eN TE R A TITLE PLEAS E — U W ICCO PE E S!1
t-N TE R STRTD.BN CSN .AND IT1OR 1C.0O 1C .OO 1.00

~iR M IN RAIN LOSS EX CESS UNiT HG RECSN ILOb
1 0 0.00 0.00 0.00 6~~. 10. 10.
a o c.o o o.oo o.o o Us . 10. 10.
3 0 L.0( OSLO 0.(aO 331. IC. 10.
4 U C.OO 0.00 0.00 252. 10. 10.
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5 0 .00 0.00 0.00 165. IC. 10. - S

6 0 0.00 O .CO 0.00 90. 10. 10.
7 0 c.01 0.01 0.00 4ç . 11. 1G.
~ 0 0.01 0.01 0.00 27. 10. 10.
9 0 0.01 0.01 0.00 15. 10. 10.

10 0 0.01 0.01 0.00 8. 10. 1G .
11 0 (1.01 0.01 0.00 5. 10. 10.
12 0 0.01 0.01 0.00 3. 10. 10.
13 C 0.03 0.03 0.00 10. 10.
14 0 C.04 0.04 0.00 10. 10.
15 0 0.05 0.05 0.00 10. 10.
16 0 0.12 0.12 0.00 10. 10.
17 0 0.04 0.04 0.00 10. 10.
18 0 C.03 0.C3 0.00 10. 10.
19 0 0.01 0.01 0.00 1C. 10.
20 0 0.01 0.01 0.00 10. 10.
21 C 0.01 0.01 0.00 10. 10.
22 0 0.01 0.01 0.00 10. 10.
~3 0 0.01 0.01 0.00 10. 10.
24 C (‘.01 0.01 0.00 10. 10.
5 0 1.02 0.02 0.00 1C. 10.

26 0 0.02 0.02 0.00 10. 10.
~7. 0 0.02 0.02 0.00 10. 10.

~8. 0 0.02 0.02 0.00 1C~ 10.
(a L .02 0.02 0.00 10. 10.

30 0 1.02 0.02 0.00 10. 10.
31 0 1.04 0.04 0.00 10. 10.
32 0 0.04 0.04 0.00 10. 10.
i3 0 (.04 0.04 0.00 10. 10.
34 0 0.04 0.04 0.00 10. 10.

C 1.04 0.04 C.00 10. IC.
36 0 (.04 0.04 0.00 10. 10.
3? 0 0.14 0.14 0.00 10. 10.
38 0 0.16 0.13 0.03 10. 12.
39 0 1.2(1 e .1U 0.10 10. 24.
40 0 0.51 0.10 0.41 10. 70.
41 C (.19 0.10 0.0’, 10. 150.
42 0 C .15 0.10 0.05 10. 2C3.
43 0 (~.O3 0.03 0.00 1 0. 186.
44 0 (‘.03 0.03 0.00 10. 130.
45 C 1 .03 0.03 0.00 10. ~2.
46 0 0.03 0.03 0.00 10. 50.
4? 0- 1.03 0.03 0.00 10. 32.
4b 0 1.03 0.03 0.00 10. 22.
49 0 C .12 0.10 0.02 10. 1~~.
50 0 C .12 0.10 0.02 10. 20.

C ~..12 0.10 0.02 10. 25.
52 0 (.12 0.10 0.02 10. 29.
53 0 0.12 0.10 0.02 10. 32.
54 C 0.12 0.10 0.02 10. 33.
55 C .0.33 0.10 0.23 10. 48.
56 0 (1.33 0.10 0.23 10. 96.
57 0 (.33 0.10 0.23 10. 166.
5$ 0 0.33 0.10 0.23 10. 225.
59 0 o.33 0.10 0.23 10. 260.
to o (p .33 0.10 0.23 10. 279.
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61 0 1.04 
- 

0.10 0.94 10. 338.S 

6 2 0 1.24 0.10 1.16 10. 517.
63 0 1.56 0.10 1.46 10. 822.
64 0 3.94 0.10 3.84 10. 1323.
65 0 1.45 0.10 1.35 10. 1969.
t 6 - O 1.14 0.10 1.06 10. 2366.
ol 0 0.20 (1.10 0.10 10. 2183.
68 0 C.2O 0.10 0.10 1C. 1619.
69 0 0.20 0.10 0.10 10. 1056.
70 0 0.20 0.10 0.10 10. 650.
~1 0 0.20 (1.10 0.10 10. 419.
72 C 0.20 0.10 0.10 10. 293.
73 0 0.01 0.01 0.00 10. 216.
74 Ci 0.01 0.01 0.00 10. 154.
15 U 0.01 0.1 1 0.00 10. 99. -

S

76 0 0.01 0.01 0.00 10. 54.
77 C 0.01 0.01 0.00 10. 32.
78 0 C.O1 0.01 0.00 10. 21.
19 0 0.02 0.oZ 0.00 10. 16.
00 0 0.02 0.02 0.00 10. 13.

0 0.02 0.02 0.00 10. 12.
82 0 0.02 0.02 0.00 10. 11.
83 C) 0.02 0.12 0.00 10. 10.

S ~~ 0 0.02 0.02 0.00 10. 10.
~5 0 0.05 0.05 0.00 10. 10.
86 C 0.06 0.06 0.00 10. - 10.
87 Ci 0.18 0.18 0.00 10. 10.

~h C oao 0.10 0.10 10. 17.
Ci 0.07 0 ,07  0.00 10. 32.

90 0 0.06 0.06 0.00 1(3 . 43.
51 U 0.01 0.01 0.00 1C . 38.
92 0 0.01 0.01 0.00 10. 27.
93 U C.01 0.01 0.00 10. 19.
54 0 0.01 0.01 0.00 1C. 15.

Ci 0.01 0.~ 1 0.00 10. 13.
96 0 0.01 0.01 0.00 10. 12.
‘17 ü 10. 11 .
SB C 10. 10.
cc c 10. 10.

ico 0 10. 10.
Id C S - 10. 10.
1C2 C - 10. 10.
10.) 0 10. 10.
104 0 - - 10. 10.
l i..5 0 1(1. 10.
106 0 10. 10.
1~~7 0 10. 10.

T O TAL 17.35 4.70 12.65 1269. 1070. 17120.
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— SEL ECT 1— 6 (1- T1ME II ,T .2ZUNI T H.3 RA 1N ,4 RU N LF F ,~ = PN T s 6 S1OP) 1
EN TER TIME INT LRVAL (M IN) z 60.

SELECT 1— 6 (1Z TIME IP~T.~ = IJN IT H,~ = R A I ,~.4 R UN C FF. ’ F NT .’6 STOF’ ) 2
INTER DRAINA GE AIL .A (SON!) 1.96
SELEC T 1— 3 (1 :1NPUT UH. 2=C LAP K . 3*SN YDER ) 3

S * eN T Ib  S NY D ERS CP AND TP ( HRS ) ~5 6 2  3.06
I N T E R  INITIAL (ST.  CLAR K S TO R ( I4 kS ) (O~ D E F A L L T ) ~ 0.00 C.0C

S 
- - TP CP TC R

5 2, 69 0.602 3. 48 2.36
2.65 O.59ó 3. 74 2.26
2.96 0.622 3.86 2.26

- -  3.04 0 .641 3.86 ~ .31
3.06 0.637 3.86 2.36
3.07 0.b36 3.86 2.39
3.08 0.632 3.86 2.42
3.08 u .630 . .86 2.42

1—6 (1~ T IME INT ,2*LN IT H ,3 RA IN ,4ZRUNCF F .:- :PNT .b b = STO P ) 3
ISN T IN RATIO IM PE RVI OU S ~ 6.00
SELECT 1— 3 C 1~ RAlN , 2*SPS, 3ZPMS ) 2
IPiT ER SPS INDEX RAINFALL (IN) = 12 .OC
tPT (k TR SPC AND TRS DA (SOM I) = 1.00 1.96
SELECT 1—3 (1 INIT+CONST , 2 AC UN LOSS , 3 SCS) 1
INTER iN ITIAL LOSS(IN) . CONSTANT LOSS (IN /HR ) 1.00 0.10

~ELI CT 1—t (1 T IME INT .2 UNIT ~.3 RA 1N ,4 zRUN CF F ,5 :pN1 ,’6 STOP) 4
1- YbIER A TITLE PLEA SE — ii hI CCOI_LE SF1
kt ~TIR STR IQ .QRCSN .AND R TI OR 1C~C0 1C .CC 1.00

I~R M IN RAIN LOS S EXCESS UNIT HG RE CSN FLO h
1 0 U .Ou 0.00 0.00 40. 10. 10.
2 0 0.00 0.00 0.00 141. 10. 1C .
3 U 0.00 0.00 i.00 237. 10. 10.
4 0 (3.00 0.00 0.00 25% . 10. 10.
S Ci 0 .0(1 (1.00 0.00 203. 1C. 10.
6 0 0.00 0.00 (3.00 133. 10. 10.
7 0 o.U1 u .01 u.Ocl 8t~. 16. 10.
8 0 0.01 0.01 1~.00 5 ’ . 10. 10.
9 0 (‘.01 0.01 u .C0 3o . 10. 10.

10 0 0.01 0.01 0.00 25. 10. 10.
11 Ci o.O1 0.01 0.00 1? . 16. 10.
12 U 6.01 0.01 0.00 11 . 10. 10.
13 0 6.05 0.03 0.00 $. 10. 10.
14 0 0.04 0.04 0.00 5. 10. 10. -

15 tJ 0.05 (.1.05 0.00 4. 10. 10.
16 0 0.12 0.12 0.00 2. 10. 10.
17 C 0.04 0.04 0.00 10. 10.
18 0 0.03 0.03 0.00 - 10. 10.
19 Ii 1.01 0.01 0.00 10. 10.
20 0 C .O1 0.01 0.00 10. 10.
21 0 0.01 0.01 0.00 10. 10.
22 0 0.01 0.01 0.00 10. 10.
23 (1 0.01 0.01 0.00 10. 16. 

~~~. 
,

26 0 (3.01 0.01 C.0O 10. 10.

5L. ~.S 0 (.02 0.02 0.00 10. 10.
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26 0 0.02 0.02 0.00 10. 10.
~ 7 0 1.02 0.112 0.00 111. 10.
28 0 0.02 0.02 0.00 10. 10.
29 0 0.02 0.02 0.00 10. 10.
30 0 0.02 0.0 2 0.00 10. 10.
ii U (i.06 0.04 0.00 10. 11.1.
3~ 0 0.04 0.04 0.00 10. 10.
33 0 0.04 0.04 0.00 10. 10.
34 0 0.04 0.04 0.00 10. 10.
35 0 0.06 (1.04 0.00 10. 10.
36 0 0.04 0.04 0.00 10. 10.
37 Ci 0.14 0.14 0.00 10. 10.
38 0 0.16 0.13 0.03 10. 11 .
39 (3 (i.2u 0.10 0.10 10. 18.
40 0 0.51 0.10 0.41 10. 48.
41 Ci 0.19 0.10 0.09 10. 103.
42 0 0.15 0.10 0.05 10. 154.
4~ 0 (1.03 0.03 0.00 10. 169.
44 0 0.03 0.03 0.00 10. 144.
45 C 1.03 0.03 0.00 10. 106.
46 0 0.03 0.03 0.00 10. 75.
47 0 0.03 0.03 0.00 10. 53.
4~ 0 0.03 0.03 0.00 10. 38.
49 0 0.12 0.10 0.02 10. 30.
50 0 0 .12 0.10 0.02 10. 26.
51 0 0.12 0.10 0.02 - 10. 27.
52 0 0.12 0.10 0.02 10. 29.
53 0 0.12 0.10 0.02 10. 31.
54 (1 0.12 0.10 0.02 10. 33.
55 0 0.33 0.10 0.23 10. 4Z.
56 0 .33 0.10 0.23 10. 72.
5? 0 0.33 0.10 0. 23 10. 122.
58 0 0.33 0.10 0.23 10. 17? . 

-

59 C 0 .33 0.10 0.23 10. 220 .
tO 0 (1.33 0.10 0.23 10. 246.
~1 0 1.04 0.10 0.94 10. 295 .
62 0 1.24 0.10 1.14 10. 416.
t .~ Ci 1.56 0.10 1.46 10. 634.

- .  64 0 3.94 0.10 3.84 10. 1012.
65 0 1.45 0.10 1.35 10. 1523.
66 0 1.14 0.10 1.04 10. 1943.
(il 1 (1.20 0.10 0.10 10. 2C4 ~~.‘~8 C 0.20 0.10 0.10 10. 1776. %. j

5 5  ~e9 0 (J . 20 0.10 0.10 10. 1353.
70 0 0.20 0.10 0.10 10. 968.
11 U C.~U 0.10 0.10 10. 685.
7 2 0 0.20 0.10 0.10 10. 498.
73 0 C.01 0.01. 0.00 10. 372 .
74 0 0.01 0.01 0.00 IC. 277.
iS U 0.01 0.01 0.00 10. 2 (11.
76 0 (1.01 O.~.1 0.00 10. 140. & -s
17 0 (1.01 0.01 0.00 10. 95.
78 0 0.01 0.C1 0.00 10. 66.
19 0 (1.02 (1.12 0.00 10. 45. 4~dO 0 0.02 0.12 0.00 10. 27.
GI 0 1.02 0.112 0.00 10. 20.
82 0 (1.02 0.02 0.00 10. 15.
85 U 0.02 O.~.2 0.00 10. 13.
86 C (.02 0.02 0.00 10. 12.

S
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.. 85 U 1.05 0.05 0.00 10. 11.
5 86 0 0.06 0.06 0.00 10. 11.

8? Ci ( .08 (3 .08 0.00 10. 10.
- - ~~ 0 0.20 0.10 0.10 10. 14.

69 0 0.07 0.07 0.00 10. 24.
40 0 0.06 0.06 0.00 10. 36.
ci o (.01 0.01 0.00 10. 36.
92 0 0.01 0.01 0.00 10. 30.
~3 0 0.01 0.01 0.00 lCa . 23.
94 0 0.01 0.01 0.00 10. 19.

. 55 0 0.01 (1.01 0.00 10. 16.
56 0 0. 01 0.C 1 0.00 10. 14.
~? (1 10. 13.
98 0 10. 12.
49 Ci 10. 11.

110 0 10. 11.
111 C 10. 11.

• 1C2 0 10. 10.
S 1o3 0 10. 10.

114 0 10. 10.
115 C 10. 10.
1C6 0 10. 10.
i t.? Ci 10. 1C.
1C8 0 10. 10.
109 (1 10. 10.
110 0 10. 10.
111 C. 10. 1(1.

TOTAL 17.35 4.70 12.65 1276. 1110. 17173.
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SELECT 1—6 (1~~T1ME INT .2 .UNIT Hg3 :RAIN ,4SRUN CFF ,S=PNT ,’6aSTQP)
EN TE R TI ME INT ERVA L (MIN ) . 60.

SELECT 1—6 (1 T IM E INT .2ZUNI T H,3 RAIk ,4 RU N C F F ,S PNT ,’6 ST0F) 2
INTER DRAiNA G E A R EA (Son ) ~ 1.9o
SELECT 1— 3 (1*I NP U T O H, ZZCLARt , 3Z S NY DE R ) 2
Ll~TER NUM8ER 01 T IME -A R E~~ O RDINATE S (C PdONE ) C
~hT ( R CL A R K S TC A ND P (HRS) 3.30 1.70

TF’ CP TC R
5 

2.64 0.691 3.30 1.70

S E L E C T  1—6 (1 TIME IlbT,2 =UNIT H .3= RA 1N ,4= RUN OFF ,5 Z P NT . ’Ô * STO P) 3
I ? ~TER RATIO iMPERVi OUS = C.O0

StLE CT 1—3 C 1aRA IN , 2ZSPS , 3~ PM $ ) 3
cPJ TER PM S INDEX RAIN IA LL (IN) 24.00
~r~TE R R6 .R12 ,R24 .R48,R72.R96 107.00 122.C1. 137.00 151.00 159.00
ctb TER IRSI- C AND TR SD A (SO MI ) 0.00 1.96
SELECT 1—3 (1 1NIT+C ON ST , 2ZA CUM LOSS . 3=SCS) 1
N TE R INITIAL LOSS (IPi) . CONSTANT LOSS (INI HR ) 1.00 C .1C

S E LECT 1—6 ( lzT It4 [  1NT .2Z UNIT H,3 RAI N.4 RUIàO F F ,SZ PN T , ’ 6Z ST O F)  4
~~TIR A T ITLE PLEASE — JL~ICEQfS.EE P M F
EN TER STKTQ .QRCSN ,A N D RTIOR z 10.00 1C.OC 1 .00

~-R M1N RAI N LOSS EXCESS UNIT HG RECSN F LO W
1 0 0.02 0.02 0.00 68. 10. 10.
2 0 1.02 0.02 0.00 225. 10. 10.
3 0 0.02 0.02 0.00 331. 10. 10.
4 Ci ( .02 0.02 0.00 282. 111 . 10.
5 0 (.02 0.02 0.00 165. 10. 10.
6 C. 0.02 0.02 0.00 9C. 10. 10.
7 0 (3.04 0.04 0.00 49. 10. 10.
8 U (‘.04 (1.04 0.00 27. 10. 10.
9 0 (.04 0.04 0.00 15. 10. 10.

10 0 ( .06 0.04 0.00 6 .  10. 10.
11 0 (3.04 0.04 0.00 5. 10. 10.
12 Ii (1.04 0.C4 11.00 3. 10. 11.
13 0 (.19 0.19 0.00 10. 10.
14 0 0.23 0.23 0.00 10. 10.
15 0 C.29 0.24 (1.05 10. 13.
16 Ci (.73 u .1U 0.63 10. 64.
1? C 0.27 0.10 0.17 10. 180.
18 0 1 .21 0.10 0.11 10. ~79.
19 0 0.03 0.03 0.00 10. 277.
20 (i (.03 0.113 11.00 11. 2C3 .
21 0 C.03 0.03 0.00 IC. 128.

2 0 0.03 0.03 0.00 10. 76.
23 0 0.03 0.03 0.00 1C. 46.

Ci 0.03 0.03 (1.00 10. 30.
• 1~~ C 0.18 0.10 0.08 10. 27.

6 C (.18 0.10 0.08 10. 40.
27 0 0.18 0.10 0.08 10. 63.
28 Ii (.18 0.10 0.08 11. ~3.29 0 1.1I 0.10 0.08 10. 96.
SI.) 0 (.18 0.10 0.08 10. 103.
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F _ 31 0 0.44 0.10 0.34 
--____

32 0 0.44 0.10 0.34 IC, 185.
33 0 (.64 0.10 0.34 10, 272.
34 C 0.44 0.10 0.34 10. ~46.F 35 0 0.44 0.10 0.34 10. 350.

-- 36 0 0.44 0.10 0.34 10. 413.
37 0 1.88 0.10 1.78 10. 524.
38 0 2.26 0.10 2.16 10. 880.-- 39 0 2.82 0.10 2.72 10. 1485.
40 Ci f .1S 0.10 7.05 10. 2439.
41 0 2.64 0.10 2.54 10. 363 7 .
4 2 0 2.07 0.10 1.97 10. 4371.
43 0 0.26 0.10 0.16 10. 4043.
44 0 (1.26 0.10 0.16 10. 3CCC.  S

45 0 0. 26 0.10 0.16 10. 1946.
46 C 0. 26 0.10 0.16 10. 1182.
47 0 0.26 0.10 0.16 10. 745.
48 Ci C. 26 0.10 0.16 10. SC? .
49 C 0.01 0.01 0.00 10. 363.
50 0 0.01 0.01 0.00 10. 254.
51 0 C.0l 0.01 0.00 10. 160.

S 
- 

52 (1 0.01 0.01 0.110 10. 84.
53 0 0.01 0.01 0.00 10. 47 .

• 54 0 0.01 0.01 0.00 10. 27.
55 . (3 C.03 0.03 0.00 10. 19.
~5k. U (i.0 3 0.03 0.00 10. 15.
57 C 0.03 0.03 0.00 10. 13.
56 0 (3 .03 0.03 0.00 10. 11.
59 0 0.03 0.03 0.00 10. 10.
60 0 (1.03 (1.03 (3.00 10. 10.
61 0 0.11 0.10 0.01 10. ii.
62 0 0.13 0.10 0.03 10. 14.
63 U 0.16 0.10 0.06 10. 24.-
66 Ci 0.42 0.10 0.32 10. 58.
65 U 0.15 0.10 0.05 10. 115.
66 0 0.12 0.10 0.02 10. 151.
6? 0 0.02 0.02 0.00 10. -134.
68 (a 0.02 0.02 0.00 10. ci.
69 C 0.02 0.02 (1.00 10. 57.
70 0 0.02 0.02 0.00 10. 36.
71 0 0.02 0.02 0.00 10. 24.
72 0 6.02 0.112 0.00 10. 18.
73 0 10. 14.
76 (1 10. 12.
75 0 10. 11.
16 C. 10. 10.
77 C - 10. 10.
78 C 10. 10.
79 0 10. 10.
~U (3 10. 10.
81 0 10. 10.

~2 0 10. 10.
83 0 10. 10.

T ETA L 28.01 4.86 23.15 12LS . 830. 3C202.
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S SILECT 1—6 (1 T IME INT .2zUNIT H ,3=RA 1N ,4sRUN ~j~ F ,5=PNT ,’6=ST0P) 1
6C.

• SELECT 1—6 (I T IME INT .2ZUN IT H .3aRA IN. 4=RUNOF F ,5aPNT ,’6ZSTOP) 2
~NT 1R DRA iNAGE AREA (SON1) ~ 1.96

1—3 CI 1NPUT OH . 2 ’CLARK . 3 S ~ YDE R ) 3
E N T E R  S N Y D E R S  CP AND TP (I-IRS ) $ (1.62 3.06
F~NTE k INITiAL 1ST. CLARK S TO & (HRS ) (O DFF AIJ LT )= 0.00 0.00

- .  
IP CP TC R

2.69 0.602 3.48 2.36
2.85 0.598 3.74 2.26
2.96 0.622 3.86 2.26
3.04 0.641 ~.86 2.31
3.06 0.637 3.86 2.36
3.07 0.634 3.86 2.39
3.08 0.632 3.86 2.42
3.08 0.630 3.86 2.42

SELECT 1— 6 (1 T1ME 1NT .2=UNIT H.3 RA IN. 4aR UWUF F ,~ =PN 1,’6=$TOP) 4
EN TER A TiTLE PLEASE —

(-/5
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TI M E IN T SET TI M E I N TER V AL OF A LL COM PUTAT iONS
UN IT H = C OM PUTE UN ST INPUTs CLARK . OR SNYDER
RAIN INPUT RAI h AND LOSS RATE DATA
RUNOFF iNPUT BAS EF LOW. COMPUTE & PRINT HYDRO G RAPH
Pht z PRINT UNIT NY DRO 6RA PH ONL Y
ST OP = STOP EXECUTION 01 PRO G RAM

USER MUST SELECT OPERATION DESIRED
N AY R ETU R N T O ANY OPE R ATION

S~ LLCT 1—6 (I TIME INT .2$IJN1T H.3 RA IN .4 RUN C FF.S PNT ,’o STOP)
6G .

SELECT 1— 6 (1 TIME iNT .2~ UNIT H,3 RA 1~~.4=RUNCF F .5=PNT , 6=STOP ) 2
EN TE R DRAINAGE AREA (SGMl ) a 1.96
SELECT 1—3 C l=IN PUT UN. 2 CLA R K . _~~~~Y DERSS ) 3
INT ER SN YDERS CP AND TP (I-IRS) 0.62 3.06

1ST. CLARKS TO & CHRS ) (0~DEFALLT) 0.00 C.OC

TP (P TC R

2.69 0.602 3.48 2.36
2.85 O .59ë 3.74 - 2.26
2.96 0.622 3.86 2.26
3.06 0.641 3.86 2.31
3.06 0.63~ 3.86 2.36
3.07 0.634 3.86 2.39
3.08 0.632 3.86 2.42
3.08 0.630 3.86 2.42

SELECT 1— 6 (1~ TI ME INTs2~ UNI T H.3ZRAINs4 :R UNOFF.5 :PNT .’6 STOP) 3
S EN TER RATIO IM PERVI OUS a 0.00

SELECT 1 . 5  C 1’RAiN . 2’SPS. 3~ PN S ) 3
INDE X RAINFALL (IN) ‘ 24.00

a 107.00 122.00 137.00 151.00 159.00
AND TRSDA (SORI ) $ 0.00 1.96

SELECT 1—3 (1~~INlT ,CONST , 2~ ACU N LESS . 3=SCS) 1
- - INTER INIT IAL LO$S (IN), CONSTANT LO SS (IN/HR ) a 1.00 0.10

~tLECT 1— 6 (1~~TlM1 INT.2~ UNI T H.3 RAIN.6 RUNO IF .5=PNT .’6 STOP ) 4
- - U ,TER A TITLE PLEASE — JLW SI CCO PEE ~“iP~TER STRTO. QNCS N .AN D RT IOR z IC~~ O 10.00 1 .00

HR PUN RAIN LOSS EXCESS UNIT HG REC SN F L O W
1 0 0.02 0.02 0.00 40. 10. 10.
~ 0 (.02 O .ii2 0.00 141. 1(3. 10.
3 0 C.02 0.02 C.OO 237. 10. 10.

• 4 0 0.02 0.02 0.00 259. 10. 10.
S 0 0.02 0.02 0.00 203. 10. 10.

L~ A.8t -
~~
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6 0 (.02 0.02 0.00 133. 10. 10.
5 7 0 C.04 0.06 0.00 86. 10. 10.

8 0 0.04 0.04 0.00 58. 10. 10.
5 

9 0 (.04 0.04 0.00 38. 10. 10.
10 (3 0.04 0.04 0.00 25. 10. 10.
11 0 0.04 0.06 0.00 17. 10. 10.
12 0 0.04 0.04 0.00 11. 10. 10.
13 0 0.19 0.19 0.00 8. 10. 10.
14 0 0.23 0.23 C.00 5. 10. 10.
15 0 0.29 0.24 0.05 4. 10. 12.
16 0 (1.73 0.10 0.63 2. 10. 43.
17 0 C.2? 0.10 0.17 10. 118.

S - 18 C (.21 0.10 0.11 10. 2C1 .
19 0 0.03 0.03 0.00 10. 239.
20 C (1.03 0.03 0.00 10. 214.
21 C (.03 0.03 0.00 10. 161.
22 (1 0.03 0.03 0.00 10. 113.
23 0 0.03 0.03 0.00 10. 78.
24 0 (.03 0.03 0.00 10. 55.
25 0 0.18 0.10 0.08 10. 43.
26 (1 (.18 0.10 0.08 10. 44.
27 C (.18 0.10 0.08 10. 57.
28 0 (.18 0.10 0.08 10. 73.
29 0 C .18 0.10 0.08 IC. 86.

U (.18 0.10 0.08 1G . 55.
31 0 0.44 0.10 0.34 10. 111.
32 (1 (.44 0.10 0.34 10. 151.
33 0 0.44 0.10 0.36 10. 215.
34 0 0.44 0.10 0.36 10. 284.
35 0 (3.44 0.10 0.34 10. 338.
36 0 (.44 0.10 0.34 10. 374.
37 0 1.88 0.10 1.78 10. 455 .
38 0 2.26 0.10 2 .lo 10. 690.
39 0 2.82 0.10 2.72 10. 1118.
40 0 7.15 0.10 7.05 10. 1842.
41 0 2.64 0.10 2.54 10. 2799.
42 0 2.01 0.10 1.97 10. 3583.
43 0 0.26 0.10 0.16 10. 3772.
64 C (.26 0.10 0.16 10. 3284.

• 45 0 0. 26 0.10 0.16 10. 2497.
46 Ci (.26 0.10 (3.16 16. 1776.

S S 47 0 C.26 0.10 0.16 10. 1243.
48 C (.26 0.10 0.16 10. 893.
49 0 0.01 0.01 0.00 10. 656.
50 0 0.01 0.01 0.00 1C. 482 .
51 0 C .OI 0.01 0.00 10. 345.
52 0 (.01 0.01 0.00 10. 238.
53 0 (1.01 0.01 0.00 10. 160.
54 C (.01 (3.01 0.00 10. 108,
55 0 0.03 0.03 0.00 10. 72.
56 0 (.03 0.03 0.00 10. 40.
57 0 0.03 0.03 0.00 10. 26.
58 0 ( .03  0.1)3 U.0Ci 11. 1?.
59 0 0.03 0.03 0.00 10. 15.
60 0 0 .03 0.03 0.00 10. 13.

C-i? S
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61 0 0.11 0.10 0.01 10. 12.
62 0 0.13 0.10 6.03 10. 14.

~3 0 0 , 16 0.10 0. 06 10. 19.
64 0 (1.42 0.10 0.32 10. 41.

S - 

6 5 0 0.15 0.10 0.05 10. 81.
to 0 0.12 0.10 0.02 10. 11?.
67 0 0.02 0.02 0.00 10. 125.
68 (3 (

~.02 0.02 0.00 10. 104.
69 0 0.02 0.02 0.00 10. 75.
70 0 (3.02 0.02 0.00 10. 54.
71 0 C .~~ 0.02 0.00 10. 39.
72 0 0.02 0.02 0.00 10. 29.
73 0 10. 23.
,4 0 10. 18.
75 0 10. 16.
76 0 10. 14.
77 0 10. 13.
78 0 10. 12.
79 C 10. 11.
~U 0 10. 10.
81 0 10. 10.

(3 10. IC.
kS3 0 10. 10.
o4 0 10. 10.
85 0 10. 10.
86 C 1C. 10.
c? C 10. 10.

TOTAL 28.01 4.86 23.15 1270. 870. 3C266.
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ThOM COPY FUrn~I SH1~) TO DL)C -—

SELECT 1—6 (1~ TINE I PoT,2~ UN IT H.3 RA1N ,4 RUN C IF ,S PNT ,’6 STOP)
INTE R TIME INTENVAL (MI N ) 60.

SELECT 1—6 (1 TIME INT ,2 UNIT Hs~ zRAIN .4aRUNCFI ,5zPN1 ,’6 STOP ) 2
INTER DRAINAGE AREA (SOMI) = 2.54
SELECT 1—3 (1=IMP UT UN , 2 CLA RK , 3 SNYDE R ) 2
LN t~ R NUM BER OF TIME -AREA ORDINATES (0$NONE): C

S ENTER CLA R KS TC AND R (HRS) 4.93 2.77

TP Ce TC R

3.95 0.673 
- 

4.93 2.??

SELECT 1—6 (1 TIME INT,2 0N1T H,3 RA 1N ,4 RUN O FF ,5= PNT , 6 STOP) 3
S ENT ER RATIO IMP ERVI OUS = 0.00

SELECT 1— 3 C 1 RAIP4 , 2 SPS, 3= PM s ) 2
INTER SPS INDEX RAINFALL (iN) = 12.00
IN TER TR SFC AND TRS DA (SGMl) = 1.00 2.54
SELECT 1—3 (1= INIT+CON ST . 2 A CUM LOSS . 3 SCS ) I
tNTER INITIAL LOSS (IN) . CONSTANT LOSS (IN/HR ) = 1 .00 C.1C-

S SELECT 1~~ (I TIME INT .Z UN ZT H,3 RA IN ,4 RUNOF F ,5=PNT , ’6 STOP) 4
tNT ER A TITLE PLEASE — I W ICOP I~E Sj~S Ut TER STRTQ ,QRCSN .AND R11~1 = 

- 

5.00 5.00 1 .00

P~R PUN RAIN LOSS EXCESS UNiT HG RI CSN FLOW
1 0 0.00 0.00 0.00 32. 5. 5.
2 0 0.00 0.00 0.00 115. 5. 5.
3 0 0.00 0.00 0.00 211. 5. 5.
4 (1 (.00 0.00 C.O Ca 27?. 5. 5.
5 C C .OC 0.00 0.00 279. 5. 5.
6 0 0.00 0.00 0.00 223. 5. 5.
7 0 0.01 0.01 0.00 155. 5. 5.
8 L~ 0.01 (3.01 (1.00 10~~. 5. 5.
9 0 0.01 0.01 0.00 75. 5. 5.

10 C 0.01 0.01 0.00 5~~. 5. 5.
1 1 0 0.01 0.01 0.00 36. 5. 5.
12 0 (1.01 0.01 0.00 25. 5. 5.
13 0 0.03 O .C3 0.00 lb. S. 5.
14 0 0.04 0.04 0.00 13. 5. 5.
15 0 0.05 0.05 0.00 9. 5. 5.
16 0 0.12 0.12 0.00 6. 5. 5.
17 0 C.04 0.04 0.00 5. 5. S.

- 1 8 0 0.03 0.03 0.00 3. 5. 5.
19 0 0.01 (1.01 0.00 2. 5. 5.
21. (1 (1.01 (3.01 0.00 5. 5.
21 0 0.01 0.01 0.00 5. 5.
22 0 0.01 0.01 0.00 5. 5.
23 0 C.01 0.01 0.00 5. 5.
~4 U (.01 0.01 0.00 5 5. 5.• 25 0 (.02 0.02 0.00 5. 5.
26 (3 (3.02 0.02 0.00 5. 5.
2? 0 ti.02 0.02 0.00 5. 5.
28 0 0.02 0.02 0.00 5. 5.
29 0 0.02 0.02 0.00 5. 5.
30 0 (1.02 0.02 0.00 5. 5.

I s
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31 0 0.04 0,04 0.00 5. 5.
32 -0 (1.04 0.04 0.00 5. 5.
33 0 (1.04 0.04 0.00 

~~~. 5.
-

. 5 4 (1 C.04 0.04 0.00 5 . 5.
3 5 0 1.04 0.04 0.00 5. 5.
36 0 1.04 0.06 0 .Oo 5. 5.
37 0 0.14 0.16 0.00 5. 5.
38 0 0.16 0.13 0.03 5. 6.
39 0 0.20 0.10 0.10 5. 12.
‘.0 0 1.51 0.10 0.41 5. 36.
41 0 0.19 0.10 0.09 5. 84.
62 0 0.15 0.10 0.05 5. 140.
43 0 0.03 0.03 0.00 5. 178.
44 (3 1.03 0.03 0.00 5. 182.
45 0 0.03 0.03 0.00 5. 154.
46 0 0.03 0.03 0.00 5. 116.
4? C (1.03 0.03 0.00 5. 83.
48 0 (.03 0.03 (3.00 5. 60.
49 0 0.12 0.10 0.02 5. 44.
SO C 0.12 0.10 0.02 5. 34.• 51 0 0.12 0.10 0.02 5. 31.
52 0 C .12 0.10 0.02 . 31.
53 0 0.12 0.10 0.02 . 32.
54 0 (.12 0.10 0.02 . 34.
55 0 (3.33 0.10 0.23 5. 42.
56 U 1.33 0.10 (3.23 5. 67.
57 0 1.33 0.10 0.23 5. 112.
58 0 0.33 0.10 0.23 5. 171.
59 C 0.33 0.10 0.23 5. 229. 5

0 (1.33 0.10 0.23 5. 276.
61 0 1.04 0.10 0.94 5. 332.
62 0 1.24 0.10 1.14 5. 4 63 .
63 0 1.55 0.10 1.45 5. 642.
64 6 ~.94 0.10 3.84 5. 1(15.
65 C 1.45 0.10 1.35 5. 1525.
66 (3 1.14 0.10 1.04 5. 2041.
6? 0 0.20 0.10 0.10 5. 2356.
68 C ~ .26 0.10 0.10 5. 2340.
69 0 0.20 0.10 0.10 5 . 2018.
70 0 C.20 0.10 0.10 5. 1572.
71 0 0.20 0.10 0.10 5. 1172 .
12 0 (.20 0.10 0.1(3 5 ,  867.
73 0 (.01 0.01 0.00 . 652.
74 0 (.01 0.01 0.00 d . 494.
75 0 0.01 0.01 0.00 5. 370.
76 (3 0.01 0.01 G.Ou 5. 271.
77 0 C.O1 0.01 0.00 5. 194.
78 (1 0.01 0.01 0.00 5. 137.
79 0 0.02 0.C2 0.00 5. 98.
80 0 (.02 O .C2 0.00 5. 7(3.
81 0 0.02 0.02 0.00 5. 49.
#2 0 (.02 0.02 0.00 5. 36.
83 0 0.02 0.02 0.0.0 5. 19.
84 0 0.02 0.02 - 0.00 5. 13.
85 0 0.05 0.05 0.00 

~~~. 9.
- 86 0 (i.06 0.06 0.00 ~

. .• 87 0 0.08 0.08 0.00 
~~~. 7.
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88 (1 (.2(3 0.10 0.10 5. 9.
89 0 (1.07 0.07 0.00 5. 17.

5 5 90 0 (.06 0.06 0.00 5. 26.
91 0 0.01 0.01 0.00 5. 33.
52 C 0.01 0.01 0.00 5. 33.
93 0 0.01 0.01 0.00 5. U .
‘,4 0 0.01 0.01 0.00 5. 21.
cs C 0.01 0.01 0.00 5. 16.
9o Ii t .01 (1.01 0.00 5. 13.
47 0 5. 10.

~b 0 5. 9.
59 0 5. 8.

S 
• 

11 (1 0 5. 7.
Id 0 5. 6.
102 0 5. 6.
1C3 0 5. 6.
114 0 5. 5.
1C5 0 5. 5
166 0 5. 5.
11? 0 5. 5.
lt. 8 0 5. 5.
109 o 5. 5.
110 0 5. 5.
111 0 5. 5.
112 0 ~~‘113 0 5. 5.
114 0 5. 5.

I CTAL 17.34 4.70 12.64 1646. 570. 21377.
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SELECT 1—6 (1 TIME 1NT .2 UNI T H I 3 = R A I N I 4 = R U N C F F P S = P N T , ’ 6 = STOP )
I~NT ER TiM E ZNTER VAL (NIN).z 6C.

SELECT 1— 6 (1:TIMI INT.2 UN IT H ,3 RAIN ,4 RUN 01F ,5=PNT .’o= STOP) 2
(NTI R DRA INA (,E AREA (SGMl ) 2.54
SELE CT 1—3 (1 INPU T UN , 2’CL*RK , Jj~4~tUER ) 3
E7~TER SNYDERS CP AND TP (HRS) = ~~.62 1.82

INITIAL EST. CLARKS TO 8 (HRS ) (O DE FA $ JLT )= 0.00 0.00

TP CP TC R

1.67 (1.546 1.99 1.2?
1.69 0.583 2.14 1.19
1.73 0.596 2.25 1.13
1.76 0.599 2.33 1.08
1.78 0.601 2.39 1 .04
1.79 0.604 2.43 1.01
1.79 0.607 2.47 0.98
1.80 0.610 2.49 0.96
1.80 0.612 ~.49 0.94
1.80 0.616 2.53 0.92

C~ OR IP PO SSIBLY NOT SAT ISFIED

SELECT 1— 6 (1 TIME 1NT,2 1JN 1T H.3 RAIN ,4 RUN O FF ,5 p P4t ,’6 510p) 3
EN TER RATIO iMP ERVIOUS (.00
SELECT 1— 3 C 1sRA1N , 2=SPS , 3=p M5 ) 2
INTER SPS INDE X RAINFALL (IN) = 12.00
INTER TR SPC AND TRSD A (SON!) = 1 .00 2.54
SE LECT 1— 3 (1= IN IT+CONST , 2 A C UN LOSS , 3 SC5) 1
IN TER INITIAL LOSS (IN ). CONSTANT LOSS( INIHR) 1.00 0.10

SELECT 1— 6 (1=TIME IP4T .2 UW IT H ,3 RA 1P4 ,4=R UN C IF ,S PNT , ’o sTOP ) 4
LHIE R A TITLE PLEASE — L W IC C (JP IE SPE
tN T ER STR TQ, teRC SN ,AND RT1~ R 5.0(1 5.00 1.00

~R PUN R AIN LOSS EXCESS U N IT HG RE CSN FL O W
1 0 0.00 0.00 0.00 205. 5. 5.
2 0 C.OC 0.00 0.00 563. 5. 5.
3 0 0.00 0.00 0.00 538. 5. 5.-- 4 C 0.00 (J.0L ~ 0.0(3 23~I . 5. 5.
5 0 0.00 0.00 0.00 74 .  5. 5.
6 (3 0.00 0.00 0.00 22. 5. 5.
7 (1 0.01 0.01 0.00 7. 5. 5.
E 1. 1.11 0.i~1 U.C0 2. 5. 5. - 

S

9 (3 0.01 0.01 0.00 5. 5.
10 0 (.01 0.01 0.00 5. 5.
11 0 0.01 0.01 0.00 5. 5.
12 0 0.01 C3.C1 0.00 5.
13 0 (1.03 0.03 0.00 5. 5.

S - 14 0 0.04 0.04 0.00 5. 5.
15 0 C.O5 0.05 0.00 5. 5.

C-Z2.

S 
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16 0 ( .12 0.12 0.00 5. 5. —

17 0 0.04 0.06 0.00 5. 5.
~

- - 18 0 0.03 0.03 0.00 5. 5.
19 0 0.01 0.01 0.00 5. 5.

(1 ( .01 0.01 (1.01 5. 5.
21 0 (1.01 0.01 0.00 5. 5.
22 0 (,.01 0.01 0.00 5. 5.
23 0 0.01 0.01 0.00 5. 5.
24 (3 o.01 0.01 0.06 5. 5.
25 C C .02 0.02 0.00 5. 5.
26 0 0.02 0.02 0.00 5. 5.
27 0 0.02 0.02 0.00 5. 5.
28 6 0.02 0.02 0.00 5. 5.
29 0 1.02 0.02 0.00 5. 5.

• 30 C ~.02 0.02 0.00 5. 5.
31 0 0.04 0.04 0.00 5. 5.
32 0 1.04 0.04 0.00 5. 5.

• 33 0 0 .04 0.04 0.00 5. 5.
34 0 0.04 0.04 0.00 5. 5.
35 0 0.04 0.04 0.00 5. 5.
36 (i (.04 0.04 0.00 5. 5.
37 0 C .14 0.14 0.00 5. 5.
3 8 (3 0.16 0.13 0.03 5. 11.
39 0 0.20 0.10 0.10 5. 42.
60 0 t).S1 0.10 (3.41 5. 162.
41 0 C .19 0.10 0.09 5. 315.
42 0 0.15 0.10 0.05 5. 312.

• 43 0 0.03 0.03 0.00 5. 186.
44 C ( .03 0.03 0.00 5. 85.
45 0 0.03 0.03 0.00 5. 33.
46 0 (1.03 0.03 0.00 5. 14.
4? 0 0.03 0.03 0.00 5. 8.
48 0 (i.U3 0.63 0.00 5. 6.
49 0 0.12 0.10 0.02 5. 9.
50 0 0.12 0.10 (3.02 5. 20.
51 0 (3.12 0.10 0.02 5. 31.
~2 0 (.12 0.10 0.02 - 5. 36.
53 0 0.12 0.10 0.02 5. 37,
54 0 0.12 0.10 0.02 5. 38.
55 0 0.33 0.10 0.23 5. 81.
56 0 ti.33 0.10 0.23 5. 199.
5? 0 0.33 0.10 0.23 5. 312.
5* 0 0.33 0.10 0.23 5. 361.
59 0 0.33 0.10 0.23 5. 376.
ou 0 0.33 0.10 0.23 5. 381.
61 0 1.04 0.10 0.94 5. 528.
62 0 1.24 0.10 1.14 5. 970.
63 0 1.55 0.10 1.45 5. 1527.
64 (3 3.94 0.10 3.84 5. -246?.
65 C 1.45 0.10 1.35 5. 3566.
to ~i 1.14 0.10 1.04 5. 3488.
*7 0 0.20 0.10 0.10 5. 2376.
•0 u .20 0.10 0.10 5. 1276.
‘, 0 ~.2 fl 0.10 0.10 5. 575.
1~ (~ ( .2tJ 0.10 0.10 5. 294.

‘‘ a .~- U 0.10 0.10 5. 20 8.
,
‘ ~ ~~~~~~~~ 0 .10 0.10 5. 179.

‘g • r .oi o . c I  0.00 5. 151.
• S L . C I  1.11 0.00 5. 93. c. ~‘3• S ~.O1 O.~.t 0.00 5. 39.

- —5----- - - — - 
~~~~~~~~~~ --
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76 0 0.01 0.01 0.0(1 5. 15.
7? 0 (~.O1 0.01 0.00 - 5. 8.
78 0 0.01 0.01 0.00 5. 6.
79 0 0.02 0.02 0.00 5. 5.
1~~ (3 0.02 0.02 0.00 5. 5.
31 0 0.02 0.02 0.00 5. 5.
k~
j 0 0.02 0.02 0.00 5. 5.

83 0 0.02 0.02 0.00 5. 5.
~4 0 0.02 0.02 0.0(3 5. 5.
~5 0 0.05 0.05 0.00 5. 5.
~6 (3 0.06 0.06 0.00 5. 5.
87 0 0.08 0.08 0.00 5. 5.

6 (3.2(3 0.10 0.1(3 5, 26.
~9 C 0 .07 0.07 0.00 5. 61.
~0 C (1.06 0.06 0.00 5. 59.
Si 0 0.01 0.01 0.00 5. 28.
52 0 0.01 0.01 0.00 5. 12.
93 0 0.01 0.01 0.00 5. 7.
94 0 0.01 0.01 0.00 5. 6.
95 C 0.01 0.01 0.00 5. 5.
96 0 (.01 0.Ot 0.00 5. 5.
57 0 5. 5.
‘~0 C 5. 5.
99 0 5. 5.

1-1 0 C 5. 5.
ic i o 5. 5.
112 0 5. 5.
1C3 0 5. 5.

TOTAL 17.34 4.70 12.64 1644. 515. 21297.
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FROM COPY FURNISHED TO DOC—— — OPERA TIONS AVA ILABLE

TIME INT = SET TIME INT E RVA L OF A LL COMPUTATIONS
tJP ~IT H COMPUTE UU BY INPUT, CLARK .  OR SNYDER

- RAIN = INPUT RAIN AND LOSS RATE DATA
~1N O FF = INPUT BA SLF L O~. COM PUTF. ~ PR INT HYDRO ~ RAPH S

I’NT = P R I N T  UNIT  HYD ROGR AP H UJ L Y
STOP = STOP EXECUTION OF PROGRA M

USER MUST SELECT OPERATION DE S IREV
~AY R E T U RN T~ ANY OPERATION

SELECT 1— 6 (1 TIME INT .2 UNI T H .3=RAIN ,4 RUNGFF .S=PNT ,’6=STOp )
tN TER TIM E INTERVA L (PIN)= 6C.

SELECT 1—6 (I TIME It~:T,2 UNI T H,3 RA 1N ,4 RUN C FF ,5 PNT ,’6 STOP ) 2
INTER DRAINAGE AREA (SGM l) =

SELECT 1—3 (1 IN Pu T OH , ~~~~~~~~ 3=S N YDER ) 2
ENT E R N UM BER OF TIME-AREA ORD INAT IS (C=NO NE ) C
(~~TER CLA R KS TC AND R (HRS.) 3.30 1./0

TP CP IC R

2.64 0.690 3.30 1.70

SELECT i— t (i TIME INT ,2 UN 1T H ,3=RAIN. 4 RUN C FF ,5 ZPN T , ’6=STOp ) 3
E~IT ER R A T I O  IMP E RVIOUS = 0 .00
SELECT 1—3 C 1=RAIN , 2 SPS. 3=P M S ) 3
NTIR PM S iND EX RA iNFA LL (IN) 24.00

INTER R6.R12,R24,R48.R12 ,R96 = 107.00 122.00 137.00 151.00 159.00
kN TER TR SPC AND TR SDA (SQNI ) = (.00 2.54
SELECT 1— 3 (1 INIT+CON$ T , 2ZA CUM LOSS , 3 SCS ) 1
INTER IN i TIAL LOSS(IN) . CONSTANT LOSS (1N /HR ) = 1.00 0.10

SELECT 1—6 (1=T IME INT ,2 1JN 1T H ,3 PAIN ,4 RUN0FF ,~ sPN1 ,’6=STOP) 4
IN TER A TiTLE PLEASE — L W I C C O I ~LE SP~~L
INTER STRTG.QRCSN ,AND RTIOR * 5 . 0 0  5 . 0 0  1. 0 0

~R P~1N kAI N LOSS EXCESS UNIT HG R E CSN FLOW
1 1 ( .02 0.12 0.00 8L~. 5. 5.
2 0 (1.02 0.02 0.00 291 . 5. 5.
3 0 01.02 0.02 0.00 430. S. 5.
4 C 0.02 0.02 0.00 365. 5. 5.
5 0 0.02 0.02 0.00 214. 5. 5.
6 C C.02 0.02 6.00 117 . 5. 5.
7 C (.05 0.05 0.00 64. 5. 5.
8 0 0.05 0.05 0.00 35. 5. 5.
9 0 (.05 ( 1 .6 5 0.00 19. 5. 5.

10 0 0.05 0.05 0.00 11. 5. 5.
11 0 0.05 0.05 0.00 6. 5. 5.
12 0 0.05 (3.05 0.00 4. 5. 5.
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13 0 .2~ 0.20 0.00 5. 5.
- _  

14 0 0.23 0.23 0.00 5. 5.
15 0 0.29 0.20 0.09 5. 13.
16 0 0.74 0.10 0.64 5. 88.
1/ 0 (1.27 0.10 0.17 5. 245.
1~ 0 0.22 0.10 0.12 5. 373.
19 (3 0.03 0.03 0.00 5. 366.
20 0 C.03 0.03 0.00 5. 266.

5 21 (3 0.03 0.03 0.01 5. 166.
2 0 0.03 0.03 0.00 5. 95.

23 0 0.03 0.03 0.00 5. 54.
2-4 0 0.03 0.03 0.00 5. 32.

(3 0.18 (1.10 0.08 5. 27.
- _  26 0 (3.18 0.10 0.08 5. 44.

27 (3 (3.18 0.10 0.08 5. 74.
28 0 0.18 0.10 0.08 5. 100.
~9 C t3.1~ (3.10 0.08 5. 116.
30 0 0.18 0.10 0.08 5. 125.
31 0 0.45 0.10 0.35 5. 156.
32 0 0.45 0.10 0.35 5. 236.~3 0 i...45 0.10 0.35 5. 353.
34 0 0.45 0.10 0.35 5. 453.
35 0 C.45 0.10 0.35 5. 511.
36 0 0.45 0.10 0.35 5. 543.
3/  (3 1.91 (3.10 1.81 5. - 688.
36 0 2.30 0.10 2.20 5. 1157.
~9 C 2.87 0.10 2.77 5. 1953.
40 0 7.27 0.10 7.17 5. 3210.
41 0 2.68 0.10 2.58 5. 4788.
42 0 ~.1O 0.10 2.00 5. 5754.
43 0 0.2? 0.10 0.17 5. 5319.
44 U 0.2? 0.10 0.1? 5. 3945.
45 (3 (.2? 0.10 (.11 5. 2559 .
46 C 0,2? 03.10 0.17 5. 1555 .
‘.7 0 Ii.?? 0.10 0.1? 5. 981.
48 0 0. 27 0.10 0.17 5. 668.
49 C 13.01 (3.11 0.00 5. 479.
50 0 0.01 0.01 0.00 5. 333.
SI C (.131 0.01 0.00 5. 206.
52 0 0.01 0.01 0.00 5. 105.
53 0 1.01 .3.01 0.0(3 5. 55.
5’. 0 0.01 0.01 0.00 5. 29.
55 (3 (.03 0.03 0.00 5. 18.
56 0 0.03 0.03 0.00 5. 12.
57 0 0.03 0.c3 0.01 5. 8.
5t C 0 .03 0.03 0.00 5. 7.
,9 0 (i .O3 0.03 0.00 5. 6.
60 0 0.03 0.03 0.00 5. 5.
61 0 0.11 (3.10 (3.01 5. 6.
‘2 0 0.13 0.10 0.03 5. 11.
63 0 u.17 0.10 0.07 5. 24.
64 0 C.42 0.10 0.32 5. 70.
65 (3 u.1o 0.10 (3.06 5. 14?.
‘6 0 0.12 0.10 0.02 5. 195.
61 Ci 0.02 0.02 0.00 5. 173.
68 0 0.02 0.02 0.00 5. 114.

• 69 13 0.02 U.(2 (3.00 5. 68.
70 0 0.02 0.02 0.00 5. 40.
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71 0 1.02 0.02 0.00 
- - - 

5. 24.• 72 0 0.02 0.02 0.0(3 5. 16.
13 1) 5. 11.
74 C 5. 8.

- -  75 0 5. 7.
76 0 5. 5.
1? 0 5. 5.

- -  78 0 5. 5.
79 0 s. s.80 0 - S 

5 5.
~1 (1 5. 5.S 

~2 0 5. 5.
~3 0 5. 5.

TO TAL 28.55 4.89 23.66 1643. 415. 39296.
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S PAZ IS B Q S

v* u 1 ~HE1)T0~~ C
S SELECT 1— 6 (I TIME INT ,2ZtJNI T H ? 3=R A IWS 4 RUNC FF ,5=P NT , ’6=STOP) I

ENTER TIME INTE RV AL (MIN )= 60.

SELECT 1— 0 (1 TIME INT ,2 U $iI H.3 RA IN .6 RUNC FF ,5 :PNT ,’6 STOP) 2
INTER DRA INAGE AR IA (SGMl ) = 2.54

SEL8CT 1— 3 (1=IN PUT UH . 2= CLA RK , 3=SNYD ER ) 3
EN TER SNYDERS CP AND TP ((iRS) = (.62 3.06
U.TER iNITIAL EST. C L ARKS TO ~ (IR S )  CO DEF A LL T ) -= 0.00 C.O0 S

TP CP IC R

2.69 0.602 3.48 2.36
2.85 0.598 3.74 2.25
2.96 0.622 3.86 2.25
3.04 0.641 3.86 2.31
3.06 0.63? 3.86 2.35
3.07 0.634 3.86 2.39
3.08 0.632 3.86 2.41
3.08 0.630 3.86 2.41

SELECT 1—6 (1 TIME INT ,2= IJN1T H,3 A 1p4 ,4 RUN OFF ,5=PN T. ’ó=STOP ) 3
ENTER RATIO IMP E RV iOUS 0.00
SELECT 1—3 C 1 RAIN. ~~SPS, 3 PM S )
INTER PMS INDEX RAI N FA LL (IN) = 24.00
eN TER R6 ,R12 ,R24 .R48 ,R72 ,R96 = 107.00 122.00 137.00 151.00 159.00
tNIE k TRSPC A .%D TRSD * (SGMl) 0.00 2.54
SELECT 1— 3 (1 1N1 T+CO NST , 2 ACU M 0 (55 , 3 SCS ) 1
EN TER iNITIA l . LOSS (IN) , CONSTANT L (’SS (IN /HR ) = 1.00 0.10

S 

SELECT 1—6 (1~~~1ME INT ,2 UN IT H,3 kAIN ,4 RUNC FF ,5 :PNT. ’6 ST0P) 4
INTER A TITLE PLEAS E — L VI CCO FE E FMF
~N TLR STRT Q ,GR CSN ,AND R T 1OR = 5.00 5.CC 1 .00

IR fIN RAIN LOSS EXCESS UN IT HG RECSN FL (’W
1 0 (3.02 0.02 0.00 52. 5. 5.
2 0 0.02 0.02 0.00 183. 5. 5.
3 1) 0.02 0.02 0.0(3 30g . 5. 5.
4 C 0.02 0.02 (.00 336. 5. 5.
5 0 (.02 0.02 ~.0O 263. 5. 5.
6 0 0.02 0.02 (3.00 173 . 5. 5.
7 1 0.05 0.05 ~..O 0 114. 5. 5.
o 0 0.05 0.05 0.00 75. 5. 5.
9 0 ...05 0.05 0.00 49. 5. 5.

10 C C.05 0.05 C.O0 33. 5. 5.
11 1 (.05 (i.~J5 0.00 22. 5. 5.
12 0 0.05 0.05 1.00 14. 5. 5.
13 0 1.20 0.20 0.00 10. 5. 5.
14 0 0.23 0.23 0.00 6. 5. 5.
15 1 (.29 (3.~ 0 0.09 4. 5. 10.
16 C (.74 0.10 0.64 3. 5. 55.
17 (3 0.27 0.10 0.17 5. 159.
11 0 C.22 0.10 0.12 5. 270.
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1~ IS PA(i8 IS ~~ST QUALITY P L ~!Zf~tRI~FROM COfl 7(~~~ISI~~o TO

19 0 1.133 Q.C3 0.Qu 5. 318.
20 0 0.03 0.03 0.00 5. 283.
21 0 0.03 0.03 0.00 5. 211.
22 0 0 .03 0.03 0.00 5. 145.
~5 U 1 .03 0.03 (3.00 5. 97.
24 0 0.03 0.03 0.00 5. 66.
25 o t.16 0.10 0.06 5. 49.
26 0 0.18 0.10 0.08 5. 50.
~? 0 1.18 0.10 0.08 5. 66.

S 

~8 0 0.18 0.10 0.08 5. 87.
29 (1 1.18 0.10 0.08 5. 104.

- 
- 30 0 C.18 0.10 0.08 5. 116.

31 (3 0.45 0.10 0.35 5. 137.
32 0 0.45 0.10 0.35 5. 190.
i3 0 13.45 0.10 0.35 5. 276.
34 0 0.45 0.10 0.35 5. 369.
35 0 0.45 0.10 0.35 5. 442.
36 0 0.45 0.10 0.35 5. 490.
37 U 1.91 0.10 1.81 5. 598.
38 0 2.30 0.10 2.20 5. 906.
3 U ~.8? 0.10 2.7? 5. 1471.
40 0 7.27 0.10 7.17 5. 2425.
41 (3 2 .6ô 0.10 2.56 5. 3686.
42 0 2.10 0.10 2.00 5. 4718.
‘.3 0 0.27 0.10 13.17 5. ‘.~65.44 (3 0.27 0.10 0.17 5. 4320.
45 0 1.27 0.10 0.17 5. 3284.
46 V 0.27 0.10 0.17 5. 2335.
4 1 U (.2? 0.10 0.1? 5. 1634.
48 C 0.27 0.10 0.17 5. 1174.
4 C 0.01 0.01 0.00 5. 863.
50 0 0.1)1 0.01 0.00 5. 633.
51 U 1.131 (1.01 0.030 5. 45(3.
52 0 0.01 0.01 0.00 5. 3C7 .
53 0 0.01 0.01 0.00 5. 203.
54 0 0.01 0.01 0.00 5. 133.
55 (3 (.03 0.03 0.00 5. 86.
56 - 0 0.03 0.03 C.0O 5. 45.
57 0 (3.03 0.C3 0.00 5. 26.
58 0 0.03 0.03 0.00 5. 15.

- - 59 (1 0.03 (1.03 0.00 5. 11.
60 0 0.03 0.03 0.00 5. 9.

• 61 0 0.11 0.10 0.01 5. 8.
62 0 0.13 0.10 0.03 5. 10.
63 Ci 0.17 0.10 0.07 S. 18.
64 C 0.42 0.10 0.32 5. 4?.
65 (3 0.16 0.10 0.06 5. 101.
66 0 0.12 0.10 0.02 5. 149.
6? C. G.0~ 0.02 (J.(JC 5. 159.
68 0 0.02 0.02 0.00 5. 132.
69 0 (3.02 0.02 0.00 5. 93.
70 0 0.02 0.02 0.00 5. 64.
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* THIS PA~Z IS BEST QUALITY PHAC?LCL~ i*
7~~~ QOPY I JIIS}L~~ TO J~ 0 .. ._.—

71 0 0.02 0.02 i.oo s. 44.
72 0 0.02 0.02 0.00 5. 31.
73 0 5. 22.

S • 74 0 5. 16.
15 U 5. 12.

- 76 0 5. 10.
7? C~ 5. 8.
78 0 5. 7.

- 19 (3 5. 6.
80 0 5. 5.S 

~~~~~~~~ • 01 0 5. 5.
82 0 5. 5.
83 0 5. 5.
84 0 5. 5.S 

85 0 5. 5.
86 0 5. 5.
8? 0 5. 5.

TOTAL 28.55 4.89 23.66 1644. 435. 39334.
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IOLD NYIlIS

NIN A SOUN UICCOPEE BM-SPF
1110 A RESERVOIR ROUTING TIIOUGII NORTH All) SOUTH DAIIS
0120 A ZELIllES SERVICE SPILU~Y 0*.!

S 0131 $ 30 1
0140 1 3
0151 K 0
IUI N -1 1.963
0111 N 25 29 32 33 48 96 166 225 260 279
0181 N 338 517 822 1323 1969 2366 2183 1619 1056 650
11911 419 293 216 154 99 54 32 21 16 13
1211 K 1
1211 ! 1
0220 1 1
0230 2 0 115 230 345 460 575 690 805
1241 3 I 201 1004 2563 3885 4823 6459 8631
P250 K I
0260 N -1 2.545
0270 N 31 31 32 34 42 67 112 171 229 276
1280 N 332 443 642 1115 1525 2041 2356 2340 2018 1572
1291 N 1112 847 ~52 494 370 211 194 137 98 70
1311K 2
0311 1 1
031S T 1
0320 1 1 -1
0338 2 I 55 110 145 220 275 330
13113 I 155 488 1817 4130 7113 11557
13511 99

S - 0340 *
0370 *

• 0380 *
0310 1
040 *
08001
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ICW YORK STA OF ENVIRONMENTA
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_ .

lOLl NTIIIP

• 00100 4 88UTH VICC9PEE DM - PII
liii A RESERVOIR ROUTING THROUGH NORTH AND SOUTH 84118
0120 A INGLUIES SERVICE SPILL.MM 41LT
0130 1 34 1
1141 1 3
1151 K I
0160 N -t 1.963
liii N 27 II 63 83 96 103 124 185 272 346
0180 N 390 413 524 890 1485 2439 3637 4371 4043 3000
1190 11 1946 1182 745 501 363 254 160 84 47 27
8200 11 19 15 13 11
0210 11 1
0220 ? 1
0230 1 1 -1
0240 2 0 115 230 345 460 5Th 690 8~5
0250 3 0 201 1094 2563 3885 4823 6459 8631
0260 11 0
0270 11 -1 2.545
0280 N 27 44 74 100 116 125 154 236 353 453
0290 N 511 543 688 1157 1953 3210 9188 5754 5319 3945
0300 11 2559 1555 981 668 479 333 206 105 55 29
0310 11 18 12 8 7
03201 2
0321 11 I
0330 1 1
0340 1 1 -1
0350 2 0 55 110 165 220 275 330

• 13613 0 155 489 1817 4130 7103 10557
0370 11 99
0*4
0390 4

• 0400 4
0410 A
0420 4 

~~~~~~~ - •~~~~~ 
-- 

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



HIUI$IsSUuhss$ssI.4. H.4
EC-l ~ RSIOU QATEI ~~ 1973
P$TEI~~~ 74
MICE NO. II
UUUhIfftIIUfluuII mm

SOUTH NICCOP~ DAN - SPF
SESERVOIR ROUT INC 11100CR NORTH MID SOUTH D S
INCLUDES SERVICE SPILUIA! IDLY

RID SPECIFICAT IIID
NO OW MMII lOUT INN ININ DETRC IPLT IPET ISTAK
31 1 I I I I I I I 0

JOPER In
3 I

Uii ,,iifl HUI*HU

SOR-AIIEA RUNOFF CONPUTAT IUN
ISTAN 1~OMP IWI ITAPE ~WLT JPRT INANE
I I I 0 I I I

HTIIDOCRAPN DATA• INYOC lUNG TAREII SOAP TRSDA TRSPC RATIO 15400 ISARE LOCAL
-1 I 1.~6 II II L I 1.0 I I

INPUT HYOR OCRAPH
23. 29. 32. 33. 48. 96. 166. 225. 261. 279.

338. 517. $12. 1323. 1%9. 2366. 2183. 1419. 1156. 651.
4I~. 293. 216. 154. 99. 54. 32. 21. 16. 13.

P8* 6-14008 14-HOUR 72-0008 TOTAL VOLUI(
CES 2366. 1153. 634. 512. 15353.

IND(S 8.31 12.12 12.13 12.13
AC-FT 87$. 1238. 1269. 1269.

Dhllulu HHIIII *I HUIH IH

NYDROcRAPH ROUT INC
ISTAO ItOl IP IE~OR ITAPE ~ LT ~PRT IP AME

I * I I I I I
ROUT INC DATA

LOSS CLOSS AVG lIES ISAME
0.I LI II 1 I

NCTPS NSTIL ‘LAG ANSI~K I TSI( STORA• I I I 1.1 LI II 0.

STIRAGEI 0. 113. 230. 345. 464. 575. 691. 815. I. I.OUTFLOW 0. 311. lOW. 2563. 3885. 4823. 6459. 8631. I. I.

—

~
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~~
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-
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TINE EOP STOR AVG IN EUP IDJT
1 2. 25. 3.
2 4. 27. 7.
3 6. 31. II.
4 7. 33. 13.
5 9. 41. 17.
4 14. 72. 24.
7 22. 131. 38.
$ 34. 194 . 61.
9 48. 243. 84.

11 62. 271. 109.
11 78. 319. 136.
12 III. 428. 175.
13 134. 671. 347.
14 181. 1173. 497.
15 238. 1646. 1185.
16 291. 2168. 1847.
17 313. 2275. 2150.
18 299. 1911. 1977.
19 265. 1338. 1533.
24 728. 853. 1168.
21 194. 535. 811.
22 tU. 356. 592.
23 145. 255. 429.
24 129. 185. 312.
25 118. 127. 222.
26 Ill. 77. 187.
27 94. 43. 168.
28 85. 27. 149.
29 75. 19. 131.
31 46. 15. 116.

SUN 14617.

PEAK 6-HOUR 24-HOUR 12-HOUR TOTAL VOLUME
CFS 2154. 1630. 444. 487. 14617.

INCIIS 7.72 11.49 11.54 11.54
AC-FT 819. 1203. 1209. 1209.

IIIII IUII hUhJIhftl hHfhH*H 4*fl *fhU*

SOS-WA RUNOFF CIDFUTATION
ISTAS ItOMP IEION ITAPE ~ LT .WRT INANE

I I I I I I 0

NY DROCRAP W DATA
INY$C MC TMEA SNAP TRSDA TRSPC RAT IO ISNOU ISANE LOCAL

-1 I 2.54 1.1 1.1 0.0 1.1 I

INPUT NYDROCIAPII
31. 31. 32. 34. 42. 67. 11!. 171. 229. 216.
332. 443. 442. 1I~ . 1525. 2041. 2354. 2344. 2118. 1572.

*112. $47. 452. 494. 374. 271. 194. 137. 98. 70.

PEAK 4 110111 24-HOUR 72-HOUR TOTAL VOLUME
• CFS 2356. *975. 818. 454. 19624.

INCHES 7.22 11.81 11.95 11.95
AC-FT 981. 1443. 1623. 1423.

C~~7
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F

IhhSIhhhhl hHIhhIOhI 14*HhIHh Hf HhHH

• Ch INE NYI$IOCRAPHS
ISTAS ItOIP IECUN ITAPE ~ LT JPRT INAME

I 2 0 I 0 I I

SUN OF 2 NYDROCMPHS AT I
34. 38. 42. 47. 59. 91. 151. 231. 313. 385.
448. 61$. 989. 1702. 2710. 3918. 4504. 4317. 3551. 2644.

1983. 1459. 1081. 8I~. 592. 458. 362. 286. 229. 186.

PEAK 6-ROIl 24-HOUR 72-HOUR TOTAL. VOLUME
CFS 4516. 3615. 1414. 1141. 34241.

INCHES 7.44 11.67 11.78 11.78
AC-FT 1799. 2816. 2831. 2831.

• UIhI hHI h I IIUUSII •H HUH

HY DROCRAPH ROUTING
ISTAS IcOIF IECON ITAPE WIT JPRT INANE
I 1 I I I I I

ROUTING DATA
LOSS CLOSS AVG IRES ISANE

1.1 1.1 0.0 1 I

NSTPS NST$L LAG NISKK I TSE SUIDA
I I I II 1.1 0.0 -1.

STODAGES I. 55. III. 145. 220. 275. 330. 0. I. I.
OUTFLOW I. 155. 488. 1817. 4131. 7113. 11557. 0. I. I.

TIlE LOP STOR AVG II LOP OUT
1 12. 34. 34.
2 12. 36. 35.
3 13. 44. 36.
4 13. 44. 38.
5 14. 53. 41.

• 6 17. 75. 48.
7 22. 121. 63.
8 32. 191. 90.
9 45. 272. 128.
11 61. 349. 191.
It 77. 427. 285.
12 94. 543. 389.
13 111. 114. 655.
14 145. 1345. 1345.
15 177. 2216. 2310.
16 207. 3309. 3578.
17 225. 4217. 4398.
18 225. 4411. 4417.
19 212. 3934. 3781.
20 *91. 3096. 2911.

• 21 173. 2312. 2151. ( -40
22 *58. 1721. 1650.
23 142. 1271. 1271.
24 129. 943. 944.
25 1*9. 699. 699.

• -~ - . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~~~



• 26 112. 525. 526.
27 lOS. 410. 457.

• 28 96. 324. 404.
29 86. 25$. 345.
30 77. 207. 290.

• SUN 33505.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
• CFS 4417. 3564. 1386. 1117. 33515.

INCHES 7.36 11.44 11.52 *1.52
AC-FT 1769. 2751. 2770. 2771.

IhIUhhhIh •H H*UI H*H*H H *f*hHff** ffh *f*ffff

11110FF OWIRT, AVERAGE FICH

- PEAK 6-HOUR 24-HOUR 72-HOUR AREA
HYIROCRAPH AT I 2346. 1153. 634. 512. 1.96
ROIITEDTO I 2150. 1630. 646. 487. 1.96
NT1IOCRN’*I AT I 2356. 1975. 809. 654. 2.54

2 COlhlIlhED 0 4~~ . 3405. 1414. 1141. 4.51• ROUTED TO I 4417. 3566. 1386. 1117. 4.51

L1 ~~~~~~~ — - -~~ - -‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PIITIJ OJI 14
MISC 81. 01
hhhhII hhIhhhhhhhhII UIflh$h

SNTU UECCIPEE $AN ’PIF
REIERVOIR ROUTING ThOUGH NORTH *8 SOUTH DAIIS

• - .  INClINES SERVICE SPI WhAT OILY

101 SPECIFI CATIII
HO II WIN INY IIIR ININ IETRC IPLT IPIT NSTAII

34 1 I I I I I I I I
JOPER RUT

3 I

IHhhhPhlI hhhhhhh IU HfIlhhhhh *UHffH h fhhffffhlf

SIR-AREA 10110FF COMPUTAT IOU
ISTAS ICOIIP IECON ITAPE JPLT JPRT INANE

I 0 0 0 I 0 0

HOlOGRAPH DATA
IHYIC lUNG TAREA SNAP TRSRA TRSPC RATIO ISIIOW SANE LOCAL

-1 I 1.96 II 1.1 II 1.1 I

INPUT MONOGRAPH
21. 40. 63. $3. 96. 113. 124. 185. 272. 346.

390. 413. 524. NO. 1485. 2439. 3637. 4311. 4043. 3111.
1946. 1182. 745. 507. 363. 254. 140. 84. 47. 27.

It . 15. 13. 11.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 4371. 3239. 114$. 920. 27894.

INCHES 15.35 21.76 22.03 22.13
AC-FT 1407. 2278. 2346. 2306.

hIflhIUhI HfIhhhIh I H*,H*ff I H*h*Hhf I HHI*H4I

NThROCRAPII ROUTING
ISTAS ICOIP IECON ITAPE JPLT .WRT INALE

• I I I I I I
ROUTING DATA

81088 CLOSS AVG lIES ISAIE
1.1 II 0.0 1 0

NSTPS 18781 LAG MIKE I TSK S TORA
1 I I 1.1 1.1 1.1 -1.

STORAGES I. 115. 230. 345. 460. 575. 698. 805. I. I.
OUTFLOW 0. 201. 1094. 2563. 3885. 4823. 6459. 8631. I. I.

TIE EOP STSR AVG II COP OUT
1 15. 21. 27.

2 16. 34. 28.
3 18. 52. 31.

4 21. 73. 37.
5 25 91. 44.
6 29. Ill . 51.
7 34. 114. 60.

$ 41. 155. 72.
9 53. 229. 93.
II 71. 349. 123.
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11 89. 368. 156.
12 108. 402. 189.

13 127. 469. 292.
• 14 153. 70!. 489.

15 194. 1193. 823.
• 

. 16 262. 1962. 1499.
17 345. 3038. 2567.

• 18 426. 4114. 3492.
19 464. 4217. 3938.

21 443. 3522. 3684.
21 375. 2473. 2904.
22 311. 1564. 2111.

- 23 245. 944. 1281.
24 207. 626. 905.

• 25 111. 435. 679.
26 154. 309. 511.
21 136. 207. 359.

• - 28 121. 122. 245.
29 118. 64. 189.
34 96. 37. 169.
31 85. 23. 149.
32 75. 17. 131.
33 66. 14. 115.
34 58. 12. III .

SUP 27424.

PEAK 4-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 3138. 3098. 1120. 817. 21424.

INCHES 14.68 21.23 21.46 21.64
AC-FT 1537. 2223. 2268. 2268.

• hIIUUhhhI IIH ,III U HI IHID 1111-Hill I 1111111111

SIR-AREA RUNOFF COMPUTAT IOU
• ISTAS E~IIF Eli ITAPE JPLT JPRT INANE

0 I I I I I I

• HYIROGRAPII DATA
IITK URIC TMEA h AP TRSOA TRSPC RATIO ISNOR ISAIIE LOCAL

• -1 I 2.54 II 1.1 1.1 0.0 I I

INPUT HYIROCRAPH
21. 44. 74. 111. *16. 125. 154. 236. 353. 453.

511. 543. 688. 1157. 1953. 3210. 9788. 5754. 5319. 3945.
2519. INO NI. MI. 479. 333. 206. 115. 55. 29.

1$. 12. 8. 7.

PEAK 6-HOUR 24-HOUR 72-ROil TOTAL VOLUME
CF$ till. 5194. 1716. *223. 41545.

I~~~.$ 18.43 25.09 25.32 ~5.32
AC-FT 2520. 3406. 3437. 3437.

UIII UIU IHUDIU 114111*111 •I4*II4II* HHUHII

c:: -43
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~OISINE MONOGRAPHS
ISTAS ICOMP ICCOR I T E  .RU ~~~ i~~~I 2 I I I I I

SUN OF 2 HTDSOCRAPIIS AT I
54. 72. 105. 137. 161. 176. 214. 308. 446. 576.

467, 132. III . 1646. 2776. 4709. 12355. 9246. 9257. 7629.
5863. 3555. 2262. 1513. 1158. 833. 565. 351. 244. 198.

• 147. 143. 123. 108.

PEAK 4-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 12355. 8110. 2823. 2029. 68988.

INCHES 16.73 23.30 23.73 23.13• AC4T 4024. 5601. 5704. 5704.

01011111 IlhhhIflh l 1441141111 UhI114II1 IlliHhl h,

HYDROCRAPH ROUTING
ISTAS WaIF IECOU ITAPE ~FLT JPRT h AKE

I 1 I I I I I
ROUTING DATA

S.NO CI.OSS AVG lIES ISANE
1.1 0.1 0.0 1 I

ETPS NSTDL LAG MIKE I TSI( STORA
1 I 0 0.0 0.0 0.0 -1.

STORAGES I. 55. III. 165. 220. 275. 330. I. I. I.
OUTFLOW I. 155. 488. 1817. 4130. 7103. 11557. I. I. I.

TIME EOP STOR AVG IN COP OUT
1 19. 54. 54.
2 20. 63. 56.
3 22. 88. 63.
4 27. 121. 75.
5 32. 14$. 90.
6 38. 148. 106.
7 44. 195. 125.
$ 54. 261. 153.
9 49. 317. 241.
II 87. 511. 349.
11 105. 621. 458.
12 117. 699. 654.
13 125. 8%. 856.

• - 14 144. 1313. 1313.
15 177. 2211. 2317.

(--44
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- 16 220. 3143. 4127 .
17 327. 8532. 10352.
18 337. 10801. 11000.
19 297. 9252. 8416.
20 296. 8443. 8429.

• 21 250. 6546. 5771.• 22 218. 4509. 4036.
• 

• 23 184. 2949. 2615.
• 24 162. 1917. 1750.

• - 25 146. 1365. 1366.
26 131. 996. 996.
27 119. 699. 699.

• 

- 28 108. 457. 476.
29 96. 297. 404.
30 84. 221. 331.
31 14. 182. 271.

- 32 67. 155. 225.
33 60. 133. 188.

• 34 56. 116. 15?.

SIR 68571.

PEAK 6-HOUR 24-HOIJR 72-HOUR TOTAL VOLUME
CFS 11011. 8026. 2813. 2017. ~3571.

INCHES 14.56 23.22 23.58 23.58
AC-FT 3982. 5502. 5670. 5610.

111110114 441101114 4441111 111 UhlIl1-IH 14*11*401

RUNOFF SUIUIAIT, AVERAGE FLOII

PEAK 6-HOUR 24-HO UR 72-HOUR ANEA
NUNOfNOW AT I 4371. 3239. 1148. 820. 1.96
ROUTE8 TO 0 3938. 3098. 1120. $17. 1.96
NTIISVMPI AT I 9788. 5096. 1716. 1223. 2.54

2 COURIER I 12355. 8110. 2823. 2029. 4.51
ROUTES TO I 11*. 8026. 2113. 2117. 4.51
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