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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

I
Name of Dam Muscoot Dam NY6].

• State located New YorkI County Located 1~est~hesterStream Croton River
Date of Inspection July 27, 1978

.1 ASSESSMENT OF
GENE RAL CONDITI ONS

The ?luscoot Dam is a partially submerged masonry structure which rises 29
feet high above the reservoir bottom . ‘The darn is located in the middle of
the new Croton Reservoir and was constructed in 1906. Nothing has been
determined to deem thi s dam unsafe under normal operating conditions.

Dale Engineering Company

~~Approved By: Col . Cl ark H. B~nn

II Date: New York Di strict Engineer
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1. V iew across weir dam.

I
I

-

I
2. View of reservoir above dam .
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3. Closeup of flow over dam .
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4. View from below darn .
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PHASE I INSPECTION REPORT

NAT IONAL DAM SAFETY PROGRAM
NAME OF DAM - MUSCOOT ID# - NY61

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspec-
tion Act , Public Law 92-367 of 1972. It has been prepared in ac-

• I cordance with a contract for professional services between Dale
Engineering Company and The New York State Department of Environ-
mental Conservation .

b. Purpose of Inspection

The purpose of this inspection is to evaluate the structural and
hydraulic condition of the Itiscoot Dam and appurtenant structures ,
owned by New York City , and to determi ne if the dam constitutes a
hazard to human life or property and to transmit find i ngs 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 , obl igations or liabilities asso-
ciated with the ownership or operation of the dam. In addition ,
due to the limited scope of services for these Phase I investiga-
t ions , the investigators had to rely upon the data furnished to
them. Therefore, this investi gation 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-

* 
ficiencles In the dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Descript ion of Dam and Appurtenances

The Muscoot Dam Is a masonry dam with a maximum hei ght of 55 feet.
The maximum height above the downstream river bed is approx imately
29 feet . The darn is 1,130 feet long and has a thickness at the
base of 38- 1/2 feet . The width at the top of the clam is 5 feet .

The entire top length of the dam serves as a spiliw ay to al low fl ow
from the Impoundment into the New Croton Reservoir which is located
at the downstream face of the dam. A gate house is located at the
southern end of the dam and control s the flow from the Muscoot im-
poundment Into the New Croton Reservoir. Flow is controlled
through six 2 foot by 8 foot sluice gates which operate from the
gate house.

I



I
I b. Location

Muscoot Dam is located in the Town of Bedford and in the Town of
Soi,ers in Westchester County , New York .

c. Size Classification

I The maximum height of the dam is approximatley 29 feet above fin-
ished grade of the reservoir. The storage vol ume of the dam is

I approximately 10,750 acre feet. Therefore, the dam is in the in—
I termediate size category as defined by the Recomended Guidelines

for Safety Inspection of Dams.

I d. Hazard Classificat ion

The New Croton Reservoir which receives fl ow from the impoundment
I of the ~tiscoot Dam has a pool el evation four feet l ower than the
$ im poundment of the Muscoot Dam . The New Croton Dam discharges into

the Croton River . The failur of the I’tiscoot Dam coul d cause ex-
I cessive flows into the New Crc ton Dan , which if it failed , it would
I cause flows in the Croton Rive r and sr~vere damage to residentialand industrial development along the Croton River . Under normal

conditions however , there is little head in the reservoir with
little threat to the New Croton Dam. Therefore, the dam is in the
significant hazard category as defined by the Recoriunended Guide-
lines for Safety Inspection of Dams.

e. Ownership

The dam is owned by the City ~ New York , Bureau of Water Supply.

f. Purpose of Dam

The dam is an integral pa t o ~he W er Supply System of the City
of New York. Water from ~he 

( oton ‘stem is used by the City for
drinking water purposes. The tuscoot Dam was originally construc-
ted to maintain water lev~1s the ~ia1low portions of the reser—
vui r upstream from the Ne ’ Cr1 n Dar . Prior to its c -instruction ,
wa ter level fl uctuations roy ed brt ding pl aces for losquitos.

- The Muscoot Dam was const ucte to e’ minate this Publ ic Heal th
hazard .

g. Design and Construction History

1 Construction of the Itscoot Dam~i began in May of 1901. Work pro-
gressed very slowly and construction period was extended many
times. On January , 1904, the Contractor stopped all work for the
wi nter. In February , the Aqueduct Commissioners declar ed the con-
tract abandoned and stopped the remaining work . Bids ‘ere received

- for finishing the dam in April , 1904 and work was comi ’ eted in
January , 1906. The dam was ci ipletel ’ constructed of asonry ex-- cept for a short section , 68 1 ‘et ion , south of the te house
which was built on the bank of the ri er. This porti’ consisted
of a masonry core wall and an earth l ink on eac l side ~loping
towards the river. The dam was founded on rock with t1e exception2
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• of a stretch of about 55 lineil feet which was founded on hard pan.

[.ich of the coping stones was anchored to the masonry by twisted
steel rods. The whole dam from the northerly end to the gate house

• acts as an overflow weir . Its Crest is 6 feet bel ow the assumed
highest water level in tri~ reservoir (Ref. 3). During the con-
struction of the Muscoot Dam , the Croton River Vall ey was widened
from 300 feet to 400 feet wid e at a point j ust below the Muscoot

• Dam. This was done to improve the hydraulics in this section of the
Reservoir.

h. Normal Operational Procedures

— The Muscoot Dam is visited periodically by employees of the New
• York City Bureau of Water Supply. The gate house is used to con-

trol flow into the New Croton Reservoir. At present , copper sul-
phate is being added at the gate house to control algae growth in
the Ilew Croton Reservoir. Water level s in both the New Croton
Reservoir and the Muscoot impoundment are manipulated during the
winter months to kill plant life which flourishes in the shallow
areas of the impoundments.

1.3 PERTINENT DATA

a. Drainage Area

The drainage area of the Mus. ot is fl6 square miles.

b. Discharge at Dam Site

No discharge records are ava’ ’able a~ this site.

Computed Discharges : (Dam ac •s as w’ir)

Ungated spillway , PMF 182,000 cfs
• tingated spi llway , 1/2 PMF 96 ,000 cfs

c. Elevation (feet above MSL)

lop of dam (at gate hou’~ ‘) 710
1/2 PMF discharge 209
Maximum pool — PMF d i sch  ‘-ge 2 14
Spillway crest 200
Stream bed at centerl i ne of c ’ 169

d. Reservoir

Length of normal pool Not cn iputed

3
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1.
e. Storage (Above Spfllway)

Top of dam 10750 acre feet
1/? PMF surcharge 10000 acre feet
PtIF surcharge 16000 ac~’e feet

f. Reservoir Surface

Spillway pool 1266 acre

I
I Type - Masonry .

Length - 1130 feet.
Hei ght - 29 feet (53 feet to foundation).

I 
Freeboard between normal reservoir and top of dam - 0.0 feet .

10.0 feet at gate house.
Top width - 5 feet .

Side slopes — 1 horizontal to 2 vertical .

I Zoning — Not applicable.
Inpervious core - None. See Section l.2.g.
Grout curtain — No information .

I
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SECTION 2 - ENGINEER ING DATA

- 2.1 DESIGN

The informat i on availa ble for review of the Muscoot Dam included :

1) References 2, 3 and 5 in Appendix E.

2)  Plans and maps In Figures 1 through 4.

3) Sheet Table No. 7 , File 149 , entitled “Data Pertaining to
Storage Reservoirs of New York City Water Works — Croton
System”.

2.2 CONSTRUCTION

Informati on on construction c.mn be obtained from New York City
Board of Water Supplies Archives and to a limited extent , Refer-
ences 2, 3 and 5 of Appendix I. Salient points on the construction
activities are described in Section 1.2 of this report.

2.3 OPERATION

See Section 4.

- 
2.4 EVALUATION

The engineering data and references reviewed indicate the New York
City structures built during this period were designed and con-
structed very carefully.

I

I
I
I
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SECTION 3 - V lS I AL INSPECT ION

1 3.1 SUMMARY

I 
a. General

The visual inspection of Muscoot Dam took place on July 27, 1978.
The dam is a partially submerqed masonry dam structure that visu—

I ally looks like a weir across the total reservoir width.

b Dam

I Due to the fact the dam was largely submerged and that -the spil lway
was discharging across the total length of the dam, the inspection
team could not get out on the dam to inspect the dam surface. The
top of the dam appears to have maintained its alignment . The ex-
posed portion of the dam visually conforms to the plans .

I C. ________

The entire top of the dam is the spiliw ay. Portions visible to the

I inspection team (see Photographs 1 and 3) did not exhibit any prob-
l ems. Photograph 3 suggests that the masonry joints on top of the
d,nim may need some pointing and/or gronting.

I j • Appurtenant St ructures

The gate house was inspected (the structure can he seen in the
ri’jht position of Photograph 4). Six sluice gates control the
flow. One of the gates is jammed in the open position . The other
f ive gates are operable.

J e. Downstream Channel

The downstream channel is in the waters of the F’ew Croton Reser-

1 voir.

I
I

‘
I
I
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SECTION 4 — OPERA 1EONAL PROCEDURES

1 4.1 
______

1 O\merational procedures were n~)t observed by the inspection team.j The dam and reservoir are owned by the New York City Bureau of
Water Supply and are maintained by the staff of the Croton Division
-l ocated in Katonah , New York %Jhich is nearby the dam. It is the

J staff’s responsibility to ma i ntain and operate the facility under
the direction of the central office in New York City . During nor-
mal condition , the water surface el evation of the reservoir is at

1 the spiliway crest. Fl ow through the structure (below the dam
I crest) is controlled through six 2 foot by 8 foot sl uice gates

which operate from the gate house. At present, copper sul phate is
being added at the gate house to control algae growth bel ow in the

I New Croton Reservoir. Water level s are lowered in the winter to
- kill pl ant life which flourishes in the upper shallow impoundment

areas.

1 4.2 MAINTENANCE OF DAM

The dam is maintained by the Croton Divisions full—time maintenance
- staff which has full capability in operation and maintenance engi-

neering for the facility .

..
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SECTION 5 - HYDROLC Y AND HYDRAULICS

- 

- 
1 5.1 EVALUATION OF FEATURES

a. Design Data
I For this report, no informati in relevant to the hydrologic and/or

hydraulic design for the dam ~,as available. Analysis provided in
Ai pendix C was performed utiliz ing information obtained from con-
struction documents and other general sources of information listed
in the reference section of this report.

I Visually the dam appears as a simple weir structure across the New
Croton Reservoir. The spi llw iy elevation for Muscoot is 4 feet

I 
above that of New Croton Damn m d  Reservoir downstream. The dam,
which is approximately 29 fet high (53 feet in height structurally
to its foundation) was built n the early 1900’s to control mosqui—
toes in the upper reachec of he Croton Reservoir near the Village

I of Katanoh . The drainage are i contr ibuting to the reservoir is ap-
proximately 316 square miles ocluding controlled upland drainage
from a large number of water •upply reservoirs. Under normal by-
drologic conditions , the volt -è of the impounded water is more a

I function of the inflow from t ‘ upland reservoirs than a function
of the natural watershed cont ibuti n~i to the reservoir. The res-
ervoir is the source of water supply for the downstream New Croton
Reservoir.

For the purpose of this invest igation , the dam sp illway was analy-
zed with respect to its performance under severe flood discharges .
Overtopping is not a signific ant concern since the structure per-
forms as a weir. The peak flood stage is al so of little concern
since the dam ’s tailwater elevation will follow the peak discharge

F stage and this will not creat ’ additional head in the structure.
The flood event rainfall was ‘eveloped for the condition of the
Probable Maximum Flood (PMF) r the ~atershed. The PMF is that
hypothetical flow induced by me mos’ c r i t i ca l  combination of pre-
cip itation , minimum infiltrat n los es, and concentration of run—
off at a specific location , ti it is onsidered reasonably possible
for a particular drainage are .

The hydrologic analysis was p. rformed using the unit bydrograph

I 
method to develop the fl ood b~’irograph. Both Clark and Snyder pa-
rameters were evaluated. For the Cl ark Method , values of Ic = 17.5

— and R = 7.5 were computed . For the Snyder Method , values of Tpr =

11.60 and Cp of 0.6 were used. Two unit hydrographs and two flood

I hydrographs were derived and compared with the intention of eval-
uating the more severe discharge from the flood hydrographs in the
sp iliway analysis.

I The Probabl e Maximu m Flood (PMI) hydrograph was determined using
Probable Maximum Precipitatio n rainfall data obtained In Hydro—
meteorlogical Report No. 51. An Index rainfall of 24.1 inches for

I a 200 square mile area for a period of 24 hours was adopted for8
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the analysis. Both the PMF ah~ 1/2 PMF (SPF) were evaluated .The 1/2 PMF was assumed to he ipproximately the Standard Project
- -  Iluod (SPF) in utilizing the (1.5. Army Corps of Eng ineers Ilydro—

l o’jic Engineering Center’s Com ,’uter Program UHCOMP. The peak
discharges for the Cl ark Method were 96,850 cfs for the 1/ 2 PMF

-- (SPF ) and 182,441 cfs for the “HF. The peak discharges for the
Snyder Method were 96 ,300 cfs ‘or the 1/2 PMF (SPF) and 184,000 cfs

. -  for  the PMF.
- The flood hydrographs derived ising the Snyder parameters were

routed over the structure usint i the U.S. Army Corps of Engineers
- 

- Hydrologic Engineering Center’s Program HEC-l using the Modified
Puls Method. An attempt was made to eval uate the upstream reser-
voirs ’ combined effect by lumpi ng the stage— storage relationship In

- the analysis. Assuming 3 feet of head in each reservoir , thi s pro-
vides 17,500 acre feet of storage prior to any fl ood discharge at
Muscoot. Additional runs were made considering only the Moscoot
Reservoir ’s effect. It was determined in both types of analysis
the reservoir’s storage had an insignificant effect on the dis-
charge over the structure. The’ dept h of fl ow over the spillway was
computed to be 10 feet for the 1/2 PMI (SPF) and 14 feet for the
PMF.

9
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SECTION 6 — STRUCTURAL STABILITY

6.1 EVALUAt ION OF STRUCTURAL STABILITY

a. Visua l Observations And Data Review

The dam was almost completely submerged at the time of the inspec-
tion ; the headwaters were overtopping the weir type dam by a few
inches. None of the dam structure could be examined .

h. Geology and Seismic Stability

There were no outcrops of rock seen in the vicinity of the south
end of the dam. The northern end of the dam was not seen. Accord-
ing to the original State report concerned with the dam , presented

J prior to its construction , the north hank was gneiss and schist and
the south bank was gneiss , etc. overlain by sand and gravel . The
New York State Geologic Hap (1970) shows both banks as wel l as the
rock beneath the dam to he the Inwoo l Marble. Prucha (1959) shows
on his map that the dam is sited part ly on the Fordham Gneiss but
mainly on the Inwood Marble. The trend of the steeply dipping fo-
liation is easterly.

The marble is subject to solution and the gneiss often contains
layers and lenses which weather in time thereby yielding rotted
seams which would permit seepage. There is no evidence of this
having occurred in the area of this dam.

Relat i ve to the dam site , the closest known faults are approximate—
ly two mi l es distant . One f. ilt lies northwest of the dam and
t rends northeast. The other s to t’ie southwest with a northwest
t rend.

Information on some of the  e~ thqua~ s for the area is tabulated
below:

Elate Intensity—Modified ‘~rca llF Location Relative to Dam

Ui85 fl 6 ml. NW
1937 II 6 ml . SW
1938 (2X) In 4 mi. SSE
1938 II 6 mi . SE
1964 (2X) I~I 4 mi. SSE
1964 V 4 ml . SSE
1967 V 6m1 . SW

The dam is located in an area designated Zone 1 on the Seismic
- 

~ Probability Map. Convent ion assumes no earthquake hazard for this
— d”signation .

10
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c. Data Review and Stabilit y Eval uation

I Design drawings applicable to stability eval uations made available
for this study are limited to miam cross—sections. Soil/roc k prop-
erties and upstream/downstreaiii water conditions utilized for the

I damis design are not known . As part of the present study , stability
eval uations have been performed. Actual properties of the sites
foundation soils and rock have not been determined ; where data was
lacking , simplifying assumptions felt to be conservative have been

I appl ied . The conditions for (1) an upstream water level at the
daintop el evation , with ice acting, and a downstream water level at
time downstream ground elevation; and (2) an upstream water level

I five feet bel ow the top of the dam , wi th ice , and a downstream wa-
ter level at the downstream ground el evation; and (3) an upstream
water level at the damtop el evat’on , with ice acting , and a down-

I stream water level 10 feet bel ow the top of the dam , have been
studied.

The analysis performed (See A1’ endix ! ‘)  indicates marginal but
I sat i s factory stabil ity at~ mi nst )vert l - ning for -umnbinations of

upstream and downstream wmter ‘vel s nd ice loadings. General ly,
the computed factors of safety bec ome’ lower as the difference

I between headwater and tailwater elevations increase.

Critical to the analysis and resultinq indication of stability are
the items of uplift water pressures acting on the base of the dam
and rel ative permeabilities of the sires foundation soil and rock.
The analysis upli f t  force was based omi a full headwater hydrostatic
pressure acting on the dams upstream corner and a ful l tallwater
hydrostatic pressure acting at the dams downstream corner. Uplift
pressures were assumed to vary linearly between the dams upstream
and downstream corners, and act upon 100 percent of the dam base.
For the combinations of upstream/downstream water level s studied ,
the upl ift represents a condition of low factors of safety against
overturning.

The assigned uplift force is c~nservaf ive but may al so be toogr~’at. The prediction of upl I L acti q on the (‘ise of a gravity
dam ’ supported on rock , WI hout mavin ’ infor mat icim on the permea—

I bi I ity/seepage properties ~f t i ’ foum ation rock stratum , repre—
I sents an engineerIng anal ysis area ol great uncertainty . If the

permeability of the rock strat um foundation is very high , the up—

I lift pressure on the dams upstream corner could he less than a by-
drostatic pressure computed on the basis of a full headwater eleva-
tion. The full headwater hydro.tatlc ressure is fel t to be rea—

I 
sonable where the permeability of the rock foundation Is very low
compared to the permeability of soil in bac k of the dam (upstream
side). If the rock is layered and jointed , the uplift computed
assuming a linear variation of pressure and a resulting force act—

l Ing only on an area equal to time dam base coul d he too low. How-
ever , If the rock is very sound and impermeable’ , seepage ~~u 1d he

I
1 11
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very low, and upl ift pressures of significance woul d require a long
period of time to devel op. Sliuilarly, within the masonry itsel f

I (s.~y near the base of the dam) hydrostatic pressures from permea-
tiv iq headwater potentially caw ing the same effect as uplift at the
base of the dam could require a considerable period of time before

I reaching a significant magnitude. A conclusion drawn from these
latter conditions is that the computed uplift utilized in thi s re-
ports stability analysis may not ex i st at present and may only de—

I velop at some future time. Without a high upl ift force acting , the
factor of safety for stability against overturning and sliding
would be at a level considered acceptable for design.

I The dam has a proven record on stability for conditions where the
difference between the upstream and downstream reservoir level s is
not great . Desirably, future water level differences will not vary

I greatly from past practice. Any future requirement for significant
l owering of the downstream reservoir while maintaining a full or
near—full upstream reservoir or applying loading conditions not

I 
considered herein should be accompanied by proper engineering
studies to assure adequate stability for the dam. For such
studies , reliable data on upl ift pressures will be important.

I
I

1
~~

I
1

4 
1

I i
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I
SECTION 7 - ASSES SI~EN r/ RE I€DI AL I~EA SU RES

7.1 DAM ASSESS PENT

On the basis of the Phase I visual examination and engineeringI analysis pertained herein, the ~tsscoo t Dam appears to be adequate
for normal operation. Since the dam was largely submerged (see
overview photograph) a substantial portion of the inspection cri—

I teria (Ref. 1) could not be appl ied in the inspection and report
I effort . However , it is not rec onmiended that the reservoir be

lowered at thi s time to be inspected further .

I From the stability analysis , it is generally reconmiended that fu-
ture water level differences shoul d not vary greatly from past
practices. While the factor of safety in stability is marginal but

I satisfactory, future requirements for significant lowering of the
I downstream reservoir while maintaining a full or near full upstream

reservoir or applying loading conditions not considered herein
should be accompanied by proper engineering studies to assure ade—

I quate stability for the dam. For such studies , reliable field data
on uplift pressures are import ant.

4 7.2 RE1~EDIAL IEASURES

No remedial measures relative o dam safety can he reconmmended at
this time. Further stability ‘val uations are recommended prior to
l owering the downstream reser’ ~ir level s significantly below the
upstream level .

13
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I
SECTiON 7 - ASSLSSMEN /REMEI)IAL MEASUI~ES

7.1 DAN AS’ESSMENT

I On the basis of the Phase I v sual examination and engineering
I analysis pertained herein , th~ Muscoot Dam appears to he adequate

for normal operation. Since he dam was largel y submerged (see

I overview photograph) a substantial port ion of the Inspection cr1-
terla (Ref. 1) could not he a~’pl i ect in the inspection and report
effort . However , It is not recommended that the reservoir be
lowered at this time to he Inspected further.

I From the stability analysis , it is concluded and recommended that
future water level differences should not vary greatly from past

I practices. Any future requirement for significant lowering of the
downstream reservoir while maintai ning a full or near full upstream
re servoir should be accompanied by proper engi neering studies to
assure adequate stability for the dam. For such studies , reliableI field data on uplift pressures wi ll be important

7.2 REMEDIAL MEASURES

I No remedial measures relative to dam safety can be recommended at
this time. As mentioned above, pursuant to lowering the downstream

1 reservoir while maintaining head in the upper further stability ,
further evaluations are recopi mended.

I
I
I
I

I I
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I .

I
(IECK LIST

HYDROLb G IC ~ HYDRAULIC
ENG I NEERING DATA

DRAINAGE AREA CHARACTERIST ICS: 82.13 sq. miles

ELEVAT I ON TOP NORIiAL POOL (STORAGE CAPACITY): 196.40

ELEVAT ION TOP FLOOD CONTROL POO L (STORAGE CAPACI TY) : 196.40

ELEVAT ION MAX IMUM DESIGN POOL: 196.40

ELEVATION TOP DAlI: 196.40

CREST:

a. Elevation 196 .140
b. ~~~ _____________ • 

We i r crest

C. WIdth 
_____________ 

4.00 feet
d. Length

_____________ 
1130 .0 feet

e. Location Sp lilover_ Ent i re length of dam .

f. Number and Type of Gates None .

• OUTLET WORKS: -

a. Type Gated ‘-lasonry conduits (see this report).

b. Location Gate ht~use .
c. En trance Inverts 170.00
d. Exit Inverts 170.00
e. Emergency Dra i ndown Facilities None

HYDROMETEOROLOG I CAL GATES:

a. Type None
• b. Location None

c. Records None

MAXI MUM NON-DAMAGING DISCHARGE : 
___________________________________

— -- —— — __~~~~~~~: 
- - — - - - -~~ - --—~~~~~~~~~~~~~ ——
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11~ U o30. 3667.
Ill (J 630. 2493.

• 1 14 (J 630.. 1~ 44.
11 7 0 63(1. 1291.

- i c C  I,) 630. 150.
123 0 636. 69E .

- 
- 63C. 664.

129 0 630. 653.
i i~~ C 630 . 645.

-. 135 C 630. 640.
- - 

i .~~8 1 6 31.  63? .
•- 141 0 630 .  ~‘35 .

144  o 630. 630.
147 C 630. 630.

I (TAL 14..5?~ ‘..68 9.~~L ~7 5 5 3 .  30e10. 69c64?.

- i  .-

I

I~



I
~E L L C I  1— ~ (1 T I M~ INT .2 UN 1T II,5~~I4A J ,4~~RUP4 IL I F , 5 : P NT , S6 =ST 0I - )
L I 4 T L I 4  ll~l1 Ir4TIRVAL (MIN )= hC.

~ELE CT 1— 6 (1 :TIMF 1P41,2 UN1T II .3 : R A , I - , ,4 R U N I . F F , 5 : P N T , ’ 6 = S T O P )  2
iP,IEk Dk’- INA (~ AREA (SQMI ) = 315.01
..LLECT 1—3 (1~~lN PU T U K , 2 CL A F ~K , 3 = S t Y D E R  ) 

- _______

t P ~T EK SN YDL R S  CP AND TP (HRS ) 0.62 
-- 11.60

( FIlER IN i T I A L  1ST. C L A R K S  T(~ Pi (NR S ) (L = D E F A L L T ) :  0.00 0.00

T P CP TC P

9.82 0.591 13.71
1 1.41 0.660 13.9’.
11.59 0.642 13.94 7.52
11.63 0.634 13.94 9.65
11.64 0.629 13.94 9.65

s-ELE C T 1— 6 (1 T 1ME INT .2 0PtI T I1 ,3 RAP,,4 RUN~ IF,5 pNI ,’6=STOp ) 3
L~~s l f H  R A T I O  IM PE R V I OU S = 1.00
S IL E CT 1— 3 ( 1 RA TN , 2 5FS. 3 PWS ) 2
i’~TER SF’S 1P4’s)LX RAINFALL (it’.) =
‘..TER TRSPC AN D TRS DA (SQM1 ) = 1.01 315.01
S~ LECT 1—3 (1 IN 1T+CON SI , 2=ACuM LOSS , 3=SCS ) 1
~F ITER  INIT IAL LOSS (IP), CONSTA N T LOSS (IN/HR ) = 1.00 0.10

~tL E C I  1—o (1 = T I M E  I NT ,2 = LP-41 T II ,3 = R A IN ,6= RU N C I F ,5= P p 1 T . b 6=STOP ) 4
L~T E R  A T I T L E  PLE A SE — ~..~SC0 ( SP I
t -’~- TEF ~ ST (4TQ, ORCSN ,A N D RTIOR 630.UQ 63C.C0 1.00

I-K W IN FA I N  LA S S ~xC E SS U P.I HO ~E C S N F L C~3 (1 1.01 0.01 0.00 12 - . 630.  63 1 .
6 1 0.01 0.01 0.110 45~ ~ 631. 631.
9 U 0.03 0.03 0.00 8453 . 630. 630 .

12 6 1.03 0.03 0.00 1L9~ 3. 631. 631.
15 0 0.10 0.10 0.00 1C74 7 . 630.  631.
lb C) 1.20 0.20 0.00 ~52s . 630. o30.
21 0 0.02 0.02 0.00 6231. 630. 630.

U 1.02 0.02 0.U(t 45 5 5 .  O31. 631.
27 0 0.05 0.05 C.0O 33?-,. 630 . 630.
30 Ii 1.05 0.C5 0.00 24 - 3. ‘30. 636.
33 0 0.13 0.13 0.00 1 9. 630. 630.
-~~~ 0 1.13 0.13 0.00 1~ . o 3 C .  o 3 t
3 i C (1. 4 5 0 . 3 7  0.18 9 . 63(4. 73~~.42 0 0.91 0. t. O.e- 1 6 . 630. 17~~1 .
45 0 0.08 0.08 0.00 St . 630. ~C9S- .4~ t~ ...C? C.i.8 C.i U 3 I. 630. 6 6 6 5 .

— 
51 U) u.30 0.30 0.00 2 ~. 63 0.
5’. 1 0.30 0.~ J (1.00 1 . 630. 7~~~~6I~~~.

57 C 0.79 0.3u 0.49 1’ 3 . 63(1. 6959 .
(JO I ‘s . 1 9  U . 3 ( i  0.49 it - . 631.

• ~.3 C) (‘.7? 0.31.i 2.47 6 3 0 .  13~~37 .
06 C ).o3 0.30 5.33 b30. 30545.

• 69 0 (1.49 0.30 0.19 630. 58433.
(2 (1 i..49 (-.3t. 0.19 630. R4S6C.
75 C 0.02 0.02 0.00 630. i62b9.

C u.02 0.02 0.00 63(5. ø8St~2.
~i (3 0.05 0.05 0.00 630. 69916.

1 0 .05 6.15 (1.11 630. 5191? .

~7 (2 (.17 0.1? 0.00 630. 3~244.



fl -
-

I
I

‘,Ci 0 0.35 0 .30  0 .05  630. 2~.188.
J 93 0 0.03 (3.03 0.00 630. 20956.

11 u.U3 (3.13 0.00 63i. . 15143.
1,9 (1 630. 11911.

10.2 (3 630.  t~965.
1C 5 0 630. 6757.
118 0 631. Silo .
1 - i l C 630. 3905.
)14 C 630. 3C25.
11 7 C 63G . 2344.
i~~1i 0. 6311. 1-t’46.
1 3  0 630. 1327 .

- 126 I, 63C. 725.
129 0 630. 685.

• 132 0 630. 655 .
13S 0 630. 649.
1~~~ C 630 .  6 4 4 .
141 0 630. 640.
144 11 630.. 037.

• 147 0 630. 635.
15(1 0 63(1. 630.
153 0 63(1. 63(1.

IOTA L 14.58 4.08 9.9C c?44/. 32130. ~99E5l.

-

S I I
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1

I
~EL LC1 1— e (1 1Dt INT,2 UNII ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I N T E R  T I M E  I~~iE R ~.A L (?IN ) 1~~0.

~ S L L L C T  1— c (1 = T T M E  I P T , 2 = U N I T  H,~~=~~A l P .~,4 = k1 JN CIF ,5=P NT , ’ 6 = S T O P )  2
~t .IER Dk A 1 N A ~,L A R E A  (SQM I) = 315.01
S I L E C T  1— 3 (1= TN PUT Li ii. 2=CLARK fi 3=S;-,Y DE K ) 2
L ’ %TIF< N UWIiEK 01: T 1 M E — A R ~~A OR D IP4 A IE S (L N CN E )
i!’.TER CLA R KS IC AND R ((-iRS) 17.50 7 .50

IP  CP I C

1 13.60 0.759 V.50 7.50

I ~I- LEC T 1— a (1=TIM i 11.T,2=UNIT H ,3=R ?-IN ,4=KUPJOFF, 5=FNT, ’6 5T0P) 3
‘ PI ’.JER RA TIO IMPER VI OUS = 1.1St

•~L 1E C I 1— 3 ( 1 RA IN, 2=SPS . 3=PMs ) 3

~ 
i N T E R  F-W S INIEX RAINFALL (IF!) = 24 .1~.

~ ~. PIT~~R R6,R12,fr24,k48,R72,R96 = 6 .00 81.00 ‘5.7 (- 109.70 115.50 0.00
~ T E R  TRS~ C (‘40 TR S DA (So~ 1) = C.JI.) 31~ .00C~~L1CT 1—3 (1= IN IT+CONS1. 2=A CUM L~.i S -~ , 3~~~CS ) 1I t (-~I E R  I N I T I A L  LOSS (IPi). CONSTANT LOS~- ( IN /1R ) = 1.00 0.10

S E L E C T  1—o (1 11M F IP - Pl ,2= U N I T H,~~~k A i 1 ~, 4 J ~ICIF ,5 :1~~T, ’6 ST0P ) 4

~~.1(K A T I T L E  PLEI~SE — M USC CO T 1- M F
4 ~‘.TER STM T~~.G kCS N ,A N L R T I O R  631.00 63C.00 1.00

I-k r’1P4 I - A P~ Less IxCESS UN IT HG RECSN
3 0 i.O 0.09 0.00 li3Y . 63L. 630.

0 1.09 0.09 0.00 3961. o30. 030.
9 0 1.22 0.22 0.OC 7391. 630. 63C.

1~. Ci ( .22 0.24 (1.11 1C 1 9- - . 631 . 65u .
1~ 0 0.6; 0.’il U .lo 11341. 63C. 834 .
1~ Ci 1.41 0.~ C 1.11 1C37•. 63 26C1.
2 1 C (1.14 0. 1-4 0.00 777i . 631 635/ .

~~ C - .1’ . 11 .1- . o.- 4~ 518 . 63~ 1C6~ i
~ 7 C (‘ .63 0. i 11.33 3 4 5 - . 63t  - 143 6~~.
:t~ 0 1.63 0 .3 1.i 0.35 230 . 63s. • 1 6 7 c c .
33 0 1.50 0.30 1.213 1537. 631. 1865C.

Ci 1.S u U . 3 ,  1.~ C) 1C2~~. óji.. 22113 .
I 3i Ci 4.75 0.31) 4.45 68:~. 631 . 327~ 0.

‘.~~. U 9.64. 0.30 9.34 456. 631. 61361.
45 0 0.95 0.30 0.65 30’.. 63(1. 10592C.

I ‘.~
-
~ I 1.95 0.~ u C .t5 2U~~. 631. 1SUSF1.

I ,1 0 (.04 0.c6 (1.00 135. 63C. 179616.
54 £ (.04 0.C4 6.60 91. 630.. 182441.
57 (1 U.09 0.19 0.00 630. 158323.
,
~t C 11.U- (1.~~9 ~ .Cj 1 63 11. 1185~~~.

1 
—

~~~~~
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I
I e-3 0 (:.2~ 0.-’9 (1.00 63 (1. o 1663 .

‘..O C (; .s~ U.~ l, U.~~ 6 3 C.  555 33~o9 (5 0.06 0.16 U.OC 63C. 38122.
~~ C.. ..&~t u.’~o 0.111 631 . 20891.
75 C 630. 19616.
7~ U) 630. 145o2.
~1 Ci 630. 10689.

I osu. 756(1.
~~: I ~7 0 630. 5181.

C o30. 3594.
93 0 630. 2340.
-;

~~- I 6 3 C.  120?.
19 C 630. 976.

1L2 0 630. 821.
I 115 6 630. 758.

I~~6 1. 63(1. 715.
11 1 C) 60. 6~~?.1 114 0 630.

L Ii? 0 63C. 655.
i21 630. 630.
123 0 630. 630.

1.TAL ~~~~~ 5.06 19.72 67553. 25~~30. 13579~~1.

1 -

-L
‘ 

1

1~
T

1
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I
I ~E L E CT 1-6 ( 1=T IME IUT ,2 :UNIT 14 ,3=R A .  ,4 UNO F F ,S = P N T , 6= STO P)

t , ~T L k  TI~.1 II TLRVAL (I1IPd ) i C .

~iL( CT 1— 0 (1=TIMI INT ,2 U N 11 H.3 R A1 ,4 R UN O F F . 5= P N T , 6= STOP ) 2
.A T E R  D h A I N A O L  A R E A  (SQ~~I) 3l~~.0($ t L E C T  1—3 ( 1=] NPUT OH. 2 = C L A R K s  3 5 \  ~DLR ) 3

TER SNYI1EKS CP AND TP (HRS) C .o2 11 .20
t~~T(R IN ITIAL EST. C L A R K S  TO 4’~ (l~RS)  ( 0 = D t F A I L T ) =  0.00 C. O C

TP OP IC k

i .35 0.5 75 13.41 c.26
11.14 0.677 13.41 ~.93
11.2b 0.a5o 13.41 9.3?
11.35 0.~~42 13.23 9.63
11.30 C.a35 13.23 9.78
11.32 0.o30 13.08 9.78
11.25 0.~~3U 1 3.C-~ 9 .78

:L1k1T 1 — c ~ 
( 1 =T I M E  P’T ,~~=UNII H,3~~R A 1 - ,4=R~~~0 F F ,3 : F NT , ’o = S T 0 P )  S

t ~1ER RATIO IMPIRV IIUS - C .OC

~1LECT 1—3 C 1 RA TN , 4=Sf-S’ 3 PMS ) 3
II ~TEk EMS iNDE X RAI N FALL (IN) =

f \ r r ~’. R6 ,R 12 ,R24 ,b48 ,R72 ,R96  67 .00 ~1.00 95.70 109.70 115.50 C.uU
t% T Eb TR5I- C A~~) TI~SUA (S~~M 1)  1.01- 315.01
ITLLCT 1— 3 (i= INIT+CONST , 2 AC UM LOSS , 3=SCS ) 1

:~~ T(k~ INITIAL LOSS (I\), CONSTANT L0S~~(IN/HR) 1.~ 0 C.1C

~~LkCT l— i~ (1~~TIW L INT . . 1NIT H,L RA ,4 P1; -~O F F ,~~:PNT , bo S T O F )  4
Lk T [ R A I I T L I  PLEASE — MU SC ’JOT ~~ -

I’Tt k SIHTU,c~I’CSN,A ’i t) R1! CR 63I 00 - S C . CL  1 .00

ER r .- 1N i~A I M L O SS E X C E S S  U N IT ~IO RECS ’-
3 0 ~ .09 0.O’i 0.110 139~~. 630:. ~—3 0.
6 Ii 1.09 0.09 0.00 4983. 630..
9 U 1.22 0.22 0.00 9(145. 63C. o30.

14 (1 i . 2~ 0.24 ( 1 . 1 k -  11 38 i . bSi. -

i s  (1 0. 69 0.51 G .lu 1C5 ?~~. 631.
1.. u 1.41 0.30 1.11 ~~~~~ 631 . 3C~~h,.

~1 0 0.14 0.14 0.00 5923. 630. 7789.
~4 u ~.14 11 .14 0.00 434E. 631. 1211;.
~7 C 0.63 0.30 0.33 3191. 630.. 15635.
iC 0 0.63 0.30 0.53 2343. 63(1. 15931.
33 0 1.50 0.30 1.20 1720. 630. 16960.
30 ü 1.51 L1.3t., 1.~ U 126c. 63(1. 22381.
39 0 4.75 0.30 4.45 927. 630. 36335.
42 0 ‘,.64 0.30 9.34 680. 630. 7050.0.
45 C 6.95 0.30 0.65 50(1. 630. 122211.

• 41’ 11 i.9~, 0.311 0.65 367. 630. 1678c8 .
5-1 0 ~.O4 0.04 0.10 269. 630. 184024.
54 Ci t~.04 0.04 0.0.0 i9~ . 630. 163’~~3.
5? C (1.09 0.19 0.110 14~~. 63(1. 1278~~6.

‘-/4
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I
c. C C o.09 1i.i9 4 i .uL 1(1/. 031. ~~~~~~~~

~3 U (- . 2 - -i O . LY  0.00 030 .  705~~b.
C O  ~ 1.~~ci 0.30 U.2L o~~0. 52374.

I ~~ 0 0.u6 0.06 0.00 630. 39721 .
14 11 1.4.0 U...J0 u.CiL ~L. .3L~~34 .
75 C 630. 2411~s.

I 1- C OSO .  1c408.
-1 C 630. 13767.
- ‘ . C 6~~(J. 1u2 (S.
~7 C 630. 76~ 6.I ~ C 63 0.
~3 C 630. 4322.

ii a3o . 3248.
,9 0 630. 22C4 .

I 1~~2 0 630.
115 0 630. 890.
i~~~ 1 631.. / 1 1 1 .

1 11 1 £ (.C. 733.
#14 C 630. 705.
111 C 63C. 685.

~~~ I O~~L. 6(1.
1~.3 C 6~~0.

1 6 o.

I 1~~c 0 60 . 030.

!t.I*L 44.81 5.08 1 9. / 4  c / 4 4  � 90.  1:51118.

I

I

I
I
a
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I
I N1II *~~ S(8QT 0M

0111 * RESERVOIR ROUTING OVER STRUCTURE OF IF
1l21 I INCLUDES NUSCOOT RESERVOIR EFFECT P1’ (ST. STHI’ *CE OF UPSTREAM I~ OUNORENTS

1 0138 8 37 3
• 0141 1 3

0151 K I
1 00160 11 -1 315
1 1111 N 630 834 2601 6357 106 14365 16766 18650 22113 32780

0180 N 41361 115921 150581 179616 1824’ 158323 118592 81663 55533 38122
0190 N 26891 19616 14562 10489 756~ 5181 3594 2340 1207 976

1 
I210 N 821 758 715 687 66~ 655 630
1211 K 1
022IT 1

1 1231 1 1 -1
1 1241 2 17511 18766 19932 21098 2226- 23530 26928 ~Z60 31592 33924 -

0250 3 0 3141 9140 11110 2812- - 54450 83834 117160 154018 194080
1 0260K 99
1 1271 *

0280 A

i 

1291 *

I

• I010~ A IWSCOOT DAM
Ott o ~ RESERVOIR ROUT ING OVER STRUC~ ~E O~ ~F

• 0120 -~ INCLUDES NUSCOQI RESERVOIR EF- ~CT I ; EST. ‘RACE ‘P - r EA M IMP- LJNDIIENI S01308 37 3
0140 1 3
1151 K 0
01161 11 -1 315

- 0170 N 630 721 1638 3637 5- 55 17~8 8378 8135 8285 12430
- 

- 
0180 N 27363 52294 11842 94127 96643 83758 62042 62271 28613 194420190 N 13374 9391 6699 4818 3467 2493 1844 1291 750 698

-I 1201 N 644 653 645 640 ~37 635 630I 0211 K 1
4 1221 ! 1

0230 1 1 -11 0240 2 17500 18766 19932 21098 22264 23530 26928 ~926I 31592 339244 0250 3 I 3040 9140 11710 28’:0 54450 83834 L!7160 154010 194080 -0260 K 99
1 0270 *01280 *1291 4

~1

- ~~~~~~ —. -~~~~~~~~—- -- - - - - - ~ ---
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114414141111111411 *lftUIlI I

EC-1 VERSiON DATED JAM 1973
PD*T EO ~~ 14
lANCE NO. 01

~ II ••HI•IH•II •*H•H*HIII

I - I**IJIIbflHlea*u**•Il*iea*
EC-1 VERSION SATED JAN 1973
PDATED AUG 74

- HMCE NO. 01

NUSCOOT DAN
RESERVOIR ROUTING OVER STRUCTURE OF S~F

- INCLUDES NUSCOOT RESERVOIR
a

JOS SPECIFICATION
- 00 *48 NU IN IDA! IHR ININ METRC IPIT IPRT NSTAN

37 3 0 I 0 I I I I 0
JURER NUT

* 
3 0

S

1*1*1*4* II Hl1Il4l *, 114 - 14*11 4*1.1*14*, 141*11*14*

SUB-AP A RUN. F COIWIJ [ION
ISTAQ ICOMP IF -ON - TAPE LI jPRI 1NA~0 0 0 I I 1 0

~1TDROCPPH DATA
IHY OG tWIG TAREA SNAP TRSDA TRSPC iATIO LS!4flU I SME LOCAL

I -1 0 315.00 0.0 0.0 8.0 ~.I 8 0 0

1APUT HTO*OCRAPH
630. 721. 1638. 3637. 5955. 7758. 8378. 8135. 8285. 12430.

- 
27363. 52294. 77842. 94727. 96843. 83758. 62042. 42271. 28613. 19442.
13374. 9391. 6699. 4118. 3467. 2493. 1844. 1291. 750. 698.
664. 653. 645. 641. 637. 635. 630.

PEAM 6-HOUR 24-HOUR 72-HOUR TOTAL VOU48E
CFS 96043. 95185. ~7299. 28411. 692091.

INCHES 2.83 1.95 10.07 10.22
AC—FT 47521. 554. tI?143. 171681.

I

1*1*11* III 0*4*414*14 11444141ff *10144*10* 141*11*111

HYBROGRAPH ROOTING
ISTAQ ICOMP IF ’ON JAPE JPLT JPRT iNANE

1 I I I I I 0 0
ROUTI NG DATA

ALOSS CLOSS AVG IRES ISAME

1 

0.0 0.0 0.0 1 I

NSTPS NSTDL LAG AIISICIC X ISI’ 8181*
1 0 I 0.0 0.0 0.0 -1.

I

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _



STOR*GE0 0. 1264. 2432. 3598. 4764. 6030. 9428. 10760. 14092. 16420.
OUTFLOW 0. $41. 9140. 17770. ,12I. 54450. 83834. 111160. 154010. 940800.

TIRE LOP 5108 AVG IN £81 OUT
1 262. 630. 630.
2 271. 676. 651.
3 372. 1180. 893.
4 715. 2638. 1694.
5 1291. 4196. 3172.
6 1845. 6857. 6071.
7 2146. 8068. 7642.
8 2238. 825’. 8126.
9 2251. 8210. 8192.
10 2556. 10358. 11159.
11 3808. 19897. 19635.
12 5602. 39829. 45551.
13 7626. 65068. 68255.
14 9608. 36285. 88331.
15 11158. 95785. 99604 .
16 9496. 90301. 85533.
17 8051. 12900. 71924.
18 5830. 52157. 50299.
19 4801. ~5442. 28889.
20 4253. 24028. 23585.
21 3388. :6408. 16213.
22 2763. 11383. 11590.
23 7284. 8045. 8365.
24 1892. 5759. 6314.
25 1565. 4143. 4616.
26 1321. 2980. 3327.
27 1114. 169. 2676.
28 903. 568. 167.
29 683. 021. 1641.
30 508. ~24. 1221.
31 405. 681. 973.
32 345. 659. 829.
33 311. 649. 746.
34 291 . 643. 699.
35 Z7~. S39. 671.
36 273. b36. 655.
37 268. 633. 645.

— 
SUN 692073.

PEAN 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 99604. 93968. 67298. 28339. ~92073.INCHES 2.71 1.95 11.14 10.22

AC-FT 46620. 133553. 168713. 171677.

1*1*1114*4 1114*4*4*, *14*1*141* 1*11411*14 1*41*14*11

RUNOFF SUMMARY, AVERAGE FLON

PEAI( 6-HOUR 24-HOUR 72-HOUR AREA
HY~ OCRAPH AT I 96843. 95785. 67299. 28411. 315.00
ROUTED TO I 99604. 93968. 67298. 28339. 315.00 ‘7

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

——



ruMul., Sv~
HMCE IO.01
1114 1f111*****I4**f 1*1*11 II

IPJSC81T DAlI
RESERVOIR ROUTING OVER STRUCTURE OF SPF
INCUIES NUSCOOT RESERVOIR EFFE’ T PUSS EST. STORAGE OF UPSTREAM IMPOUNDMENTS

JOB SPECIFICATION
NO UHI NNIN IDA! 1148 I M I N METRC IPI.T IPRT NSTAN
37 3 0 0 0 I I I I I

JOPER NUT
3 I

11*1*4*1*1 *1*41141*4 1*1411*1*1 1*1114*141 *14*111,1*

SU8-ARE~ RUNOFF COMPUTAT ION
ISTAR ItOMP IECON ITAPE SU JPRT INANE

14 JIOCRAPH DATA 

I I I

IHYDC IUHC TAREA SNAP 1RSDA TRiPt RATIO ISNON ISAIIE LOCAL
— 1 I 315.00 0.0 1.1 8.0 0.0 0 I 0

INPUT HYI*OGRAPH
630. 721. 1638. 3637. 5955. 7758. 8378. 8135. 8285. 12430.

27363. 52294. 77842. 94727. 96843. 83758. 62042. 42271. 28613. 19442.
13374. 9391. 6699. 4818. 3467. 2493. 1844. 1291. 750. 698.

664. 653. 645. 641. 637. 635. 630.

PEAIC 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CFS 96843. 95785. 67299. 28411. 692091.

INCHES 2.83 7.95 10.07 10.22
AC-FT 47521. 133554. 169143. 171681.

l*IDH*** lll **l*lll *411111*4 I 0*141*1*1 1*1414*111

HYU ‘GRAPH Ri T1NG
181*8 ICONP [(CON [TAPE JPLT JPRI INANE

I 1 0 I 0 0
I -UTINC DATA

ALOSS CLOS AVG IRES ISAME
0.0 0.0 0.0 1 I

NSTPS NSTIJL LA~ ANCK~ I TSK STORA
1 0 I 0.0 0.0 0.0 -1.

STORAGEI 17500. 18766. 1993!. 21198. 22264. 23530. 26928. 29260. 31592. 33924.
OUTFLOW 0. 3040 . 9141. 17770. 28120. 54450. 83834. 117160. 154111. 194080.

TINE (OP STOR AVG IN E81 OUT
1 17742. 630. 630.
2 17771. 676. 651.
3 17811. 1180. 893.

4 18215. 2638. 1694.
5 18791. 4796. 3172.
6 19345. 6857. 6071.
7 19646. 8068. 7642.
8 19738 8757. 8126.
9 1975 - 8 28 . 8192.

LJ L _  - - -—-- ~~--—~~~~~~
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10 20056. 10358. 10059.
11 21308. 19897. 19635.

- - 
12 23102. 39829. 45550.
13 25126. 65068. 68755.
14 27194. 36285. 87435.
15 21923. 95785. 98054.
16 27229. 90301. 88147.
17 25507. 72900. 71549.
18 23331. 52157. ~iI317.

19 .2301. 35442. 28881.
20 1753. 24028. 23588.
21 20888. 16418. 6213.

22 ~I263. 11383. 11590.
23 9784. 8045. 8365.

5 

24 19392. 5759. 6314.
25 9065. 4143. 4605.
26 8821. 2980. 3327.
27 18614. 2169. 2676.

28 3403. 1568. 2167.
29 3183. 1021. 1641.
30 ‘8108. 724. 1220.
31 7905. 681. 973.
32 ‘845. 659. 829.
33 811. 649. 746.
~4 791. 643. 699.
- 5 179. 639. 671 .
36 : 773. 636. 655.
37 7 768. 633. 645 .

SUM 697172.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLW(
CFS 98154. 93098. 67298. 28339. 692072.

INCHES 2 7 5  7.95 11.14 10.22
AC-FT 46 8. 133553. 1687:3. 171677.

ll**1f4111 *1*111*4*1 4*ll* ~ll *0*11*1*1 1*41*14114

i t
RUNOF SUMMARY , ~VERACE LOW

I ‘A K 6 JUR 24-HOUR 72-HOUR AREA
HYIIROGRAPH AT I 9684 .,. 957~5. 67299. 28411. 315.00
ROUTED TO 0 98054. 93098. 67298. 78339. 315.11
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tI*H*llllI *l***** I*llHIlll
(C-I VERSION DATED JAM 1973
POATED AUG 74

( HAIICE NO. It
llll *llI *1111 *lIll *lllllI ft

MUSCOOT IAN
RESERVOIR ROUTING OVER STRUCTURE O~ P01~
INCLUDES MUSCOOT RESERVOIR EFFECT PLUS (ST. STORAGE OF UPSTREAM IMPOUNDMENTS

ms -;PECIFICATION
80 III NUIN [DAY [HI HUN NETRC [PU IPRT OSTAN

j 37 3 I I 0 0 I I 0 0
JOPIR NUT

3 0

1111*4*1*1 ** llIl *ll IllIllIll , 0*11*11*1 *11*11*11*

SUB-AREA RUNOFF COMPUTATION
ISTAS ICOMP IECQN [TAPE ~ LT JPRT INANE

0 0 0 I 0 I I

NYDROCRAPII DATA
- ‘ IHYOG lUNG TAREA SNAP TRSOA TRSPC RATIO 15008 [SAME LOCAL

-1 0 315.00 0.0 II 0.0 I I  I I

INPUT HYDMOCRAPII
630. 834. 2401. 6357. 11671. 14365. 16766. 10650. U$13. 32180.

61361. 105920. 150581. 179616. 182441. 158323. 118592. 81663. 55533. 38122.
26891. 19616. 14542. 10689. 7~60. 5101. 3~94. 2340. 1207. 976.

821. 758. 715. 687. 68. 655. ~30.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
~ S 182441. 181029. 129812. 55914. 1355468.

INCHES 5.35 15.33 19.81 20.01
AC-FT 89813. 257611. 332885. 336240.

Il*1114*II *11*1*4*11 44*1*11*1* 1*1*11*4*1 11111*411*

HTDROGR*PH ROUTING
• [STAR ICOMP [(CON [TAPE ~ LT JPRT INANE

I 1 I I 0 I I
ROUTING DATA

~.OSS CLOSS AVG IRES [SAME
0.0 0.0 0.0 1 I

NSTPS 08Th LAG *1150K 2 7811 STOMA
— I I P 0.0 0.0 1.1 -1.

STORAGES 17500. 18766. 19932. 21098. 22264. 23530. 26928. 29260. 31597. 33924.
- - OUTFLOW I. 3040. 9140. 17770. 78120. 54450. 83834. 117160. 154010. 194080.

TIME EOP S R AVG IN LOP OUT
I 1776g. 630. 630.

• 2 17182. 132. 677.
3 17981. 1718. 1154.
4 18416. 4479. 2680.
5 19525 85(4. 7012.
6 2020 - 12518. 11820.

7 2177 15564. 15404.
$ 2107’ 17708. 17609. 

_ _ _  
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I
1 9 21-05. 20382. 20499.
I II 222: -S. 27447. 21179.

11 234-3. 47071. 55169.
1 12 26 97. 83641. 84817.
1 13 3I7~9. 128251. 141170.

14 32719. 165099. 173379.
1 15 33~25. 181029. 183790.

16 32263. 170382. 165541.
17 30033. 138458. 129367.
18 27469. 100128. 91566.

19 2490:3. 68598. 66326.
21 22974. 46828. 42891.
21 22248. 32507. 27979.
22 21690. 23254. 23028.1 23 2I97-~. 17089. 16889.

- 
- 24 20428. 12626. 12809.

* 25 19951. 9125. 9283.
J 26 19516. 6371. 6966.

27 19129. 4388. 4937.
28 1803 • 2961. 3387.
29 1954 :. 1774. 2502.
30 1821 . 1092. 1855.
31 1809g. 899. 1416.
32 11978. 790. 1129.
33 11095. 737. 949.
34 17048. 701 835.

- - 35 17$1~. 678. 763.
36 1779f . 662. 116.
37 11794. 643. 682.

SIN 1355395.

PEAK 6-HOt- 24-HOUR 72-HOUR TOTAL VOUNE
• CFS 183190. 178585. 129495. 55809. 1355395.

INCHES 5.27 15.30 19.78 20.01
AC-FT 88600. 256981. 332256. 336222.

*1*11141*4 111*4*1*11 -111*4*1*4 **1*ll**** l*I*llIlll

RUNOFF SUMMARY, AVERAGE FLOW

PERu 6-HOUR 24-HOUR 72-HOUR AREA
NTI01OCRAPI4 AT I 182441, 181029. 129812. 55914. 315.00I ROUTE) TO I 183790. 178585. 129495. 55809. 315.00

1
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