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Honorable Hugh L. Carey
Governor of New York
Mbany, New York 12224

Daar Governor Carey:

The p~rpose 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. Program of
Inspection of Dams.

Office of the Chief of Eng ineers has recently provided a clarification that
dams with ser iously inadequate spiliways are to be assessed , as unsaf e, ron—
energency, until nore detailed studies prove otherwise or oorrective neasures
are completed .

The following dams in your state have previously been assessed as having
seriously inadequate spillways, with capability to pass safely only the per-
centage of the probable max imum flood as noted in each report. They are r~~to be assessed as unsafe:

I.D. NO. NAME OF DAN

N.Y 59 I~wc: Warw ick Reservoir Dam
N.Y. 4 Salisbury Mills Dam
N.Y. 45 Amawalk Darn
N.Y. 418 Jamesville Dam
N.Y. 685 ~~lliersville Dam
N.Y. 6 Delta Dam
N Y .  421 Oneida City Dam
N.Y. 39 Croton Falls Darn
N.Y . 509 Chadwick Dam (Plattenkill)
N.Y. . 66 ~~yds (brner Dam
N.Y.  397 Crat~ erry Lake Darn
N.Y . 708 Seneca Falls Dam
N.Y. 332 Lake Sebago Dam
N.Y. 338 Ind ian Brook Dam
N.Y . 33 Lower(S) Wiccopee Darn ( Lower

Hudson W.S. for Peekskill)

L -•



NANth-F
Honorable Hugh L. Carey

I • D. NO. NAME OF DAM

N.Y. 49 Pocantico Dam
N.Y. 445 Attica Dam
N.Y. 658 Cork Center Dam
N.Y . 1.53 Jackson Creek Dam
N.Y. 172 Lake Algonguin Darn
N.Y. 318 Sixth Lake Dam
N.Y . 13 &itlet Storage Darn
N.Y. 90 Putnam Lake ( Bog Brook Dam )
N.Y. 166 Pecks Lake ç)am
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 Bockhorn ‘Lake Dam

The classification of u unsafeI~ applied to a darn because of a ser iously in-
adequate spiliway is rot meant to connote the same degree of emergency as
would be associated with an “unsafe” classification applied for a structural
deficiency. It does mean , lowever , that based on an initial screening , and
preliminary computations, there appears to be a serious deficiency in spill—
way capacity so that if a severe storm were to occur , overtopping 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 prev iously
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 this letter
and that copies be permanently appended to all reports previously furnished
to you.

Sincerely yours,

(lARK H. ~~NN
Colonel, Corps of Engineers
District Eng inee

r2
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I PHASE I REPORT
NAT IO HAL DAM SAFETY PROGRAM

Ilame of Dam Lake Sehago Dam NY772 -

State Located New York
• t ,.

~~ County located Rockland
Stream Stony I~rook Creekr Date of Inspection July 28, 1978

- ASSESSMENT OF
GENE RAL COND ITIONS

The take Sebago Dam is a recreational impoundment in the Palisades Interstate
L [ Park. The dam is a combination concrete gravity and earth embankment struc-

ture. Seven Lakes Parkway Bridge runs over the gravity portion of the dam.
• The dam is continually main tained by the Park Commission. This Phase I in—r vestigation has determined that the dam is in need of future invest i gative

L work and subsequent mod i fications and repair work. A number of areas of
I 

concern were rioted during the visual inspection rel ating to seepage probl ems
with significant seepage fl ow observed along the earthen embankment section.I L L~ 
This has apparently been going on for some time wi th some effort by the
commission to eliminate the seepage. Limited fl ow with minor piping (or iron
oxide deposition ) was noted coming from a drainpipe in the eastern bridge[ headwall at the gravity dam section. These two cases where seepage has been

~ 
I.. noted should be investigated further and the seepage should be corrected.

I. The seepage probl em is compounded by the fact that the spiliway is seriously
i nadequate to pass the 1/2 Probable Maximum Flood (SPF) ~iithout overtoppi ng
the (lam. Since the spiliway has been found to be seriously inadequate , it is
recomended that imediately, during periods of unusually high runoff, the
owner should provide round—the—clock surveillance and have a contingency pl an

.1  in the event of overtoppi ng. The spiliway is currently only capable of pass—
f I- ing 22 percent of the PMF. Addit ional investigations should be taken imed i-.

ately to eval uate al ti~rnative measures to deal with the problem of dam over-
,- topping.

p
I ~~~~ 

. Dale Engineering Company

• 
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I Date. New York flistrict Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM - LAKE SEBAGO ID# - NY772

SECTION 1 - PROJECT INFORMAT I ON

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-
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 Lake Sebago Dam and appurtenant struc-
tures , owned by the Palisades Interstate Park Commission , and to
determi ne if the dam constitutes a hazard to huma n life or property
and to transmit findings to the State of New York.

This Phase I inspection report does not rel ieve an owner or opera-
tor of a dam of the legal duties , obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition ,
due to the limited scope of services for these Phase I investiga—
tions , the i nvestigators had to rely upon the data furnished to
them. Therefore, this investigation is limited to vi sual 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-
ficienc i es in the dam or in the data provided .

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Lake Sebago Dam consists of a concrete gravity structure ap—
proximately 200 feet long (servi ng as the dam ’s spillway and the
foundation for the Seven Lakes Parkway Bridge ) and an earthen
embankment section with a concrete core wall approximately l~OO

• feet in length. The embankment section al so formerly carrie’~ theSeven Lakes Parkway. This highway has been recently relocat d so
~hat the earthen dam section now has been abandoned for highwaypurposes. The spiliway has an effecti ve length of 162 feet due to• •. the fact that the length is interrupted by numerous piers al ong the
top of the gravity section. Flow from the lake is controlled by

• two sluice gates located near the center of the dam. The sluice
gates are 3 feet square and are operated by hand wheels located
just below the bridge deck which traverses the dam. These sluice
gates are a low level outlet and control di scharges into Stony
Brook , the receiving stream of the lake.

1
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b. Location

Lake Sebago is located in Palisades Intestate Park in the Town of
Ramapo , Rockland County , New York.

c. Size Classificati on

The maximum height of the dam is approximatley 30 feet. The stor-
age volume of the dam is approximatley 4,280 acre feet. Therefore,
the dam is in the intermediate size category as defined by the Rec-
ommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification

Stony Brook, the receiving stream from the impoundment flows
through a developed section of the Hamlet of Sleater Hill. The
Seven Lakes Parkway, a heavily traveled Park Road also passes over
the gravity dam section. Therefore, the dam is in the high hazard
category as defined by the Recommended Guidelines for Safety In-
spection of Dams.

e. Ownership

The dam is owned by the Palisades Interstate Park Commission.

f. Purpose of Dam

The dam presently impounds a reservoir which is used for recrea-
tional purposes as part of the Palisades Interstate Park.

G. Design and Construction Histo!y

The Lake Sebago Dam was reputedly constructed in 1925. Park rec-
ords indicate that repair was undertaken in 1935. Although , no in-
formation regardi ng the nature of these repairs is availabl e. In
1961 , plans were prepared for the relocation of Seven Lakes Park-.
way. At that time , modifications were made to the superstructure
on the concrete gravity section of the dam to acconinodate the rea-
lignment of the Seven Lakes Parkway. This relocation al so resulted
in the abandonment of the earth fill section of the dam for use as
a highway road bed.

h. Normal Operationa l Procedures

The Palisades Interstate Parkway staff provides operation and
• - ma i ntenance of the Lake Sebago Dam. A caretaker at the dam site

makes continuous surveillance of the dam. The dam is located on a
heavi ly traveled park road.

I
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1.3 PERTINENT DATA

a. Drai nage Area

The dra i nage area of Lake Sebago is 9.9 square miles.

b. Discharge at Dam Site

No di scharge records are available at this site.

Computed Discharges :

Ungated spillway , top of dam 4700 cfs
Iingated spilIway , design fl ood 9600 cfs (1/2 PMF)

20975 cfs (PMF)

c. Elevation (feet above MSL)

Top of dam 780 (lop of bridge
and road)

Maximum pool — design discharge 781 (1/2 PMF)
Spiliway crest 774
Stream bed at centerl i ne of dam

(estimated) 743

ci. Reservoir

Length of maximum pool 10200 feet
Length of norma l pool 10000 feet

e. Storage

Top of dam 4280 acre feet
Design surcharge 0 acre feet
Normal pool 3100 acre feet

f. Reservoir Surface

• Top of dam 332.4 acre
Spiliway pool 295.7 acre

9.

Type - Concrete gravity section and an earthen embankment section.
length — 195 feet of gravity section and 1500 feet enbankment sec-

tion.
Height - 25 feet.
Freeboard between normal reservoir and top of dam - 0.0 feet at

gravity section.
Top width - 24 feet at earthen section.— Side slopes - 6 horizontal to 12 vertIcal .
Zoning — Not known.
Impervious core - Concrete along earthen section.
Grout curtain — Not known.

3
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SECTION 2 — ENGINEERING DATA

2.1 DESIGN

All the information available to eval uate thi s dam has been includ ed
in this report. This information is l argely contained in Figures 1
through 14. The Park Commission has reviewed its fi l es on this
matter.

2.2 CONSTRUCTION

No information available.

2.3 OPERATION

See Section 4.

2.4 EVALUAT ION

The engineering data cannot readily be assessed , since it is inc om-.
pl ete. Little information is availabl e on the embankment material s
and the locations of the core wall. However, sufficient information
has been gathered through the field inspection efforts to supp l ement
this data , making it adequate for the investigators to perform thi s
Phase I investigation.

I.

• 
L
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SECTION 3 - VISUAL INSPECTION

3.1 SUMMt~RY

a. General

The visual inspection of Lake Sebago Dam took pl ace on July 28,
1978. The concrete gravity and earth embankment dam is structural ly
integrated into the Seven Lakes Parkway road section and bridge.
The spillway ogee crest is located below the bridge deck. Flow
discharges over the spillway along the total length of the gravity
dam section. Lake-side bridge piers are integrated into the con-
crete structure and restrict flow over the dam at locations. The
piers are 18 inches wide and 10 feet on center. The earth embank-
ment section consists of the old parkway known as Johnstown Road .
The road is currently used as a service road. The new Seven Lakes
Parkway was constructed in 1965 and involved reconstruction of the
bridge. At the time of inspection , the Palisades Interstate Park
Commission was reviewi ng engineering proposals for inspection and
repair work of the bridge. Structural members are steel encased in
concrete. They exhibit some cracking and spalling .

h. Dam

The gravity portion of the dam visually conforms to the pl ans.
Limi ted  i n f o r m a t i o n  was available in the pl ans on the location of
the 1500 feet of embankment with concrete core wall which is shown
in Figure No. 12. The depth of the core wall is not known.

Photograph s 1 and 2 show structural el ements of the bridge across
the dam. The bridge cross beams are seated onto the dam ogee sec-
tion as shown in Photograph 3. Cold pour joints can be seen in
this photograph. The upstream face of the dam is shown in Photo—
graph 4. This reservoir side of the dam was inspected by boat . A
niinber of spalled areas in the bridge superstructure were noted .
Redish cl ay material was found to be discharging from a drain on
the east abutment. The red col or of the water discharging from
this drain al so suggests iron oxide from the material behind the
abutment precipitating as pressure is relieved . However, the pre-
cipitate has a sl ippery feel that suggests a clay material carried

• by the seepage. Further investigations should be made to determine• the source of this material . No seepage or unusual conditions were• located in the area below the dam.

• The embankment area, approximately 100 yard s east of the dam at the
old parkway area has considerabl e seepage midway down the embank-
ment (Figure 12, StatIon PT 19 + 02). Large trees were growing on

• the upstream , downstream and on top of the dam. Seepage occurs
• along an embankment length a distance of over 100 feet. The flow

Is almost uniform across this area with considerable sheet flow at
the downstream extremity. A l arge marsh exists in the depressed

L - 
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terrain between the old and new road. Cattail s and high grasses
are located adjacent to the marsh at elevations higher than the
water surface of the marsh between the two roads. The elevation of
the water surface suggests additional locations of seepage. Seep-
age is shown in Photographs 9 through 11. Photograph 12 shows clay
material lying on the top of the embankment where trucks have been
dumpi ng some material into the lake in the last few years on the
upstream face in an effort to retard seepage. This action does not
appear to be effective.

c. Spillway

The spillway consists of the enti re top part of the gravity dam at
• the location of the bridge which has been previously described in

Section 3.l.c. At the time of inspection , there was a very slight
discharge over the dam.

d. Downstream Channel

The immediate downstream channel was found to be clear of debris
and wide enough to accommodate considerable flow.

——
6
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCED (JRES

During normal conditions , the water surface el evations of the res-
ervoir is at the spillway crest. The sl uice gates generally are
not adjusted to regulate flow variation.

4.2 MAINTENANCE OF DAM

The dam is maintained by the Park Commission which has a full—time
staff in the park area. The staff is experienced in operations and
maintenance activities. Generally, the Commission engages services
of a consulting engineer to perform larger projects. At the time
of inspection , proposals were being reviewed to inspect and prepare
pl ans and speci fications for repair work on the bridge which tra—
verses the dam.

I.

I 
I:

_ _ _ _ _ _ _ _ _  
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SECTION 5 - HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data

For thi s report , no information rel evant 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 thi s report. Lake Sebago Dam is a com-
bination of an earthen embankment type structure and concrete grav-
ity structure. The concrete gravity section traverses Seven Lakes
Parkway with the dam section constructed in combinations with the
bridge. The spiliway of the dam flows al ong the enti re length of
the gravity section between the bridge abutments. The drainage
area contributing to the reservoir is approximately 10 square miles
including 1/2 square mile of reservoir water surface. The vol ume
of the impoundment is purely a function of natural watershed in the
Palisades Park area. A number of smal l ponds and lakes lie up—
stream of the reservoir.

The purpose of this investigation is to analyze the dam and spi l l—
way wit h respect to their fl ood control potential and/or adequacy .
This potential was assessed in the devel opment of the Probable
Maximum Flood (PMF) for the watershed and a subsequent routing
through the reservoir system. The PMF is that hypothetical flow
induced by the most critical combination of precipitation , minimum
infiltration loss and concentration runoff of a speci fic location ,
that is considered reasonably possible for a particul ar drainage
area. The hydrologic analysis was performed using the unit
hydrograph m ethod to develop the flood hydrograph. No information
was availabl e on hi storical flood events at the dams location.

In preparing the hydrograph , both Clark and Snyder coefficients
were estimated. For the Cl ark Method val ues of Tc = 5.70 and R =

1.61 were computed . • For the Snyder Method , values of Tpr = 4.45
and CP = 0.625 were computed . Two unit hydrographs were devel oped
from these parameters and two sets of hydrographs were computed for
the purposes of comparison. The more severe discharge was then
used as the flood hydrograph in the spillway analysis. The Prob-
able Maximum Flood (PMF) hydrograph was determined using Probabl e
Max imum Preci pitation rainfall data obtained in Hydrometeorological
Report No. 51. An index rainfall of 24 inches for 200 square miles
for a period of 24 hours was used in the analysis. Both the PMF
and 1/2 PMF were eval uated. The 1/2 PMF was assumed to be approx i-
mately the Standard Project Fl ood (SPF) in utilizing the U.S. Army
Corps of Engineers , Rydrologic Engineering Centers, Computer Pro-
gram (UHCOMP). The peak discharge for the Cl ark Method were 10,100• cfs for the SPF and 21 ,162 cfs for the PMF. The peak discharges
for the Snyder Method were 7,816 cfs for the SPF and 15,952 cfs for
the PMF. Itydraulic studies were performed at the spillway gravity

• structure. These computations assume weir flow bel 3w the bridge
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deck , orifice flow was assumed in control al ong the bridge face,
while above the bridge deck the weir flow was in control . These
computations are shown in Appendix C on Sheets 16-18.

The U.S. Army Corps of Eng i neers, Hydrologic Engineering Centers ,
Program HEC—l using the Modified Puls Method for flood routing was
used to evaluate the structure and the reservoirs. The peak flow
discharges were reduced to 20,975 cfs for the PMF and 9,586 cfs for
the 1/2 PMF (SPF). These figures represent relatively small reduc-
tions in the flood discharges when reservoir storage has been taken
into consideration. The spiliway capacity is 4,700 cfs. The
spillway is currently only capable of passing 22 percent of the
PMF.

Information is lacking on the elevations of the earthen embankment
which was part of old Seven Lakes Parkway. Assumi ng the top of
embankment elevation is the same as the bridge deck , elevation 780,
then the hydrologic analysis indicates that the embankment would be
overtopped by a foot for the 1/2 PMF (SPF) and and two feet for the
PMF. Overtopping is al so predicted with the results obtained using
Snyder parameters.

Figures 10 and 11 show plans for the new Seven Lakes Parkway (old
Seven Lakes Parkway noted as Johnstown Road). The profile shows
the depressed terrain between the old and new roadway. Currently,
a large swamp exists is the area partly from runoff and partly from
seepage of the dams embankment. Overtopping of the dam would flood
this area. A drain pi pe (36” R.C.C.P.) at Station 154 + 00 could
drain this area, but its suspected it may not be able to sustain
the 18 feet of head it would receive and could blowout causing a
breech or failure in the road embankment. The adequacy of the road
embankment is al so unknown . Stations below 154 + 00 have a higher
grade indicating that the road would not be overtopped.

b. Experience Data

The owners representati ve at the site was unable to provide in-
formation relevant to performance of the spiliway during extreme

• rainfall events.

9
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SECTION 6 — STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations And Data Review

The lake dam consists of a concrete gravity structure approximately
200 feet long (which al so serves as the dams spiliway and the foun—
dation for a Seven Lakes Parkway bridge) and earth embankment sec—
tions (with a concrete core wall) some 1 ,500 feet in length to the
gravity structures north easterly side and an undetermined length
on the gravity sections westerly side. It is understood that most
of thi s north easterly embankment section served as the original
location (now abandoned ) for the Seven Lakes Parkway extending
through this area of the park. This section of core—walled embank—
merit is not continuous ; part of the section of the now—abandoned
Parkway rout e carries across a peninsula of original ground which
has been utilized as an impounding segment.

The downstream area of the concrete gravity section is accessible ,
to about the foundation level . As observed from the downstream
side , this gravity section shows no indication of significant set-
tlement or lateral mov ement. A number of horizontal construction
joints along the height of the dam are highly visible and limited
leakage is occurring through these joints. Limited leakage is al so
occurring at locat ions where members for the overlying parkway
bridge frame connect to the dams downstream face. A limited aliount
of water is fl owi ng in the narrow Stony Brook serving as the
spi liway channel imediately downstream of the gravity section.
Limited seepage was al so noted to be occurring through a weep hole
in the easterly head wa ll for the gravity dam. Some pi ping of clay
material (possibly backfill for the headwall) is noted . It is not
expected to be iron oxide , but this source remains a possibility .

The core wall earth embankment sections show no misalignment or in-
dications of significant settlement , sl oughing, or erosion. Part
of the core wall embankment serves as the foundation for an exist—

• ing section of the Seven Lakes Parkway Road and part (northeasterly
parL) is al ong the location of the now—abandoned section of the old
parkway . Grasses, trees and shrubs of various height generally
cover the exposed side sl opes. Seepage is occurring through the
embankment/impounding section of the abandoned segment of the road ,
into a basin area ex isting between the old and new parkway embank—
ments. Generally, it appears that this seepage is near to the lo—
cation where the impounding land area and northeasterly most sec—
tion of core-walled embankment meet. Although the on—going seepage
is  s i g n i f i c a n t, this area of reservoir embankment was not observed
to be experiencing distress such as pi ping erosion , sl oughing, or
settlement.
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b. Geology and Seismic Stability

The New York State Geologic Map (1970) indicates the dam is sited
in an area of amph i bolite and hornblende granite gneiss. The 1924
State Report concerned with the dam siting indicates that the bed
of the dam and the right and left bank were to be in contact with
the bedrock. That report al so states that there were “no
crevices....porous seams or fissures seen”.

Although granite gneiss is genera l ly considered to be rel ativel y
impervious , amphibo lite and hornblende may upon weathering yield
rotted zones which could permit seepage.

The area is designated as being in Zone 1 of the Seismic Probabil-
ity Map. Because the area is located within the Ramapo Fault Sys-
tem , the New York State Geological Survey believes this region
should be upgraded to a Zone 3 designation. As shown on the
Geologic Structure Maps , numerous faults are known to exist in the
vicinity of the reservoir. Several significantly large faults are
known to exist outside the boundaries of the map shown in this re-
port. Numerous additional lineaments , not shown on the map in this
report but shown on the Preliminary Brittle Structures Map of New
York of the New York State Geological Survey (1977), may indicate
additional fault zones present in this area. Agqarwal and Sykes
(1978) believe that the Ramapo Fault is capable of generating an
earthquake of a least intensity V II . Their map has been reproduced
here as Geol ogic Structures Map 2. The dam location is in the
vicinity of their number 23, close to the Ramapo Fault and north-
east of the Map Center.

Information on some of the earthquakes for the area is tabulated
below:

Date Intensity-Modified Mercal li Location Relative to Dam

1783 VI 23 nii . SW
1878 V 22 mi. NE
1947 III. 15 mi. SW
1951 V 7 mi. NW
1953 IV 15 mi. SE

• 1965 IV 19 mi. NW

Many earthquakes of lesser intensity are known to have occurred in
this region , according to the records of the New York State Geolo-
gical Survey.

c. Data Review and Stability Evaluation

Design drawings applicable to stability evaluations made available
for this study are limit ed to typical cross sections for the grav-
ity dam and the core wall embankment . On the drawings , many cross—
section dimensions are provided but some dimensioning and eleva-
tions necessary to ful ly ascertain the size of all parts of the
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gravity and embankment structures are not shown . Soi ls and rock
properties assumed for the original design of the gravity section
are not known . As part of the present study, stabi l i ty eval uations
have been performed for the gravity section. Actual rock and soil
properties , and depths to rock and groundwater , have not been de-
term i ned; where data was lacking , assumptions felt to be real i stic
but conservative have been app lied . The condition for a reservoir
at the spillway el evation (with ice) and with the downstream water
level at the base of the foundation has been studied .

The analysis performed (See Appendix D) indicate unsatisfactory
stabil ity against overturning and sliding for the forces assumed
(wherever the computed factors of safety under certain conditions
approach unity ; bel ow unity is considered to be unstable ).

Results of Stability Computations

Factors of Safety
Case Up lift Overturning Sliding

I. Water level at top of dam ,
dara and footing YES 1.01 0.82
i n t e g r a l  un i t , down-
stream water level at NO 1.70 1.31
base of footing.

II. Same as I but for YES 1.0 1 —-
dam section at top
of footing . NO 1.50 1 .03

Crit ical 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 rock. The anal y-
sis upl ift forc e was based on full headwater hydrostatic pressure
acting on the darn ’ s foundation upstream corner; tai lwater hydro-
static pressure acting at the dams downstream corner was assumed to
be zero pounds per square foot. The uplift pressures were assumed
to vary linearly between upstream and downstream corners of the dam
base , and were applied over 100 percent of the section. The re-
s u l t i n g  up lift is significant in arriving at the condition of low
factors of safety against overturning/sliding.

The assigned uplift force is possible but also could be too great.
The prediction of uplift acting on the base of a gravity dam sup-
ported on roc k , without having information on the permeability!seepage properties of the foundation roc k stratum , represents an- • analysis area of great uncertainty . If the rock is very sound and
impermeable , seepage would be very low and uplift pressures of sig-
nificance would require a long period of time to develop. Simi-
larly, within the masonry itself ( say near the base of the dam)
hydrostatic pressures from permeating headwater potentially causingthe same effect as uplift at the base of the dam could require a

12
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considerable period of time before reaching a significant magni-
tude. A conclusion drawn from these latter conditions is that the
computed upl i ft may not exist at present and only develop at some
future time. Without a condition with high upl i ft forces act i ng ,
the factor of safety for stabil ity against overturning and sliding
would be at a level considered acceptable for desi gn.

The geology review provided for this study , (Section 4.1 (b) above)
ind icates that this site should be rated as a Seismi c Probability
Zone 3 on the basis of current data (reservoi r site presently is
assigned a Zone 1 designation on the Seismic Probability Map).
A seismic stability analysis utilizing equivalent static coeffi-
cients recommended by the U. S. Army Corp of Engineers criteria has
not been completed ; additional horizontal and upl i ft load i ng based
on the seismic coefficients would lower further the al ready low
factors of safety computed for conventional static load i ng cond i-
t ions .

Loading conditions as assumed in this reports analysis most pro-
bably have ex i sted , with the possible exception of upl i ft. The
stability experienced may be because the computed upl i ft water
pressure has not ex i sted and/or , the additional weight of the
bridge—roadway (unknown in this reports analysis) imposed onto the
dam foundation has made a signifi cant contribution to its stabil—
i ty.

The past performance not withstand i ng , the future stability of the
concrete grav ity section is as suspected . In consideration of the
high seismic hazard presently attached to the area and the exi sting
uncertain ty about the dams ability to resist static forces and dy-
namic forces that would result from earthquake , it would be prudent
to perform a field investigation and eng i neering study as necessary

• to properly determi ne the condition and effect of underdam seepage ,
and more fully ascertain the seismicity of the reservoir area .
The necessary engineerin g geology field explorations could include
a geophysical investigation of the general area and subsurface
expl oration methods , such as borings , to obtain undisturbed rock
samples to determ i ne the engineering/geologic character and prop-
erti es of the reservoirs foundati on rock , an d the i n s t a l l a t i on of
instruments for determining seepage pressures and gradients in the
vicinity of the dam.

The core wall embankment sections and related impounding segments ,
appear generally to be in good condition with no indication of
structural instability or deterioration , al thou gh cons iderable
seepage is occurring through in one area. It is recommended that ,
at the time studies for the gravity dam are undertaken , f ield ex-
plorations and engineering studies also be performed to ascertain
the area of embankment seepage and develop a method for correction
of the cond ition.

13
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The embankment has a large number of trees growing on it which
should be removed . Seepage may be rel ated to tree growth where
seepage paths may have developed al ong root systems. If thi s is
the case , it may be necessary to make a rel ati vely comprehens i ve
evalua tion of alternatives to el iminate the seepage and improve the
condition of the embankment.
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SECTION 7 — ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

On the basis of the Phase I visual examination , the combination
concrete gravity and earthen embankment dam structure is in need of
future investigative work and subsequent modifications and repair
work. Operation , maintenance and repair of the dam is under the
authority of The Palisades Interstate Park Commission with offices
located at Bear Mountian , New York. At this time , the Commission
is reviewing engineering proposals for studies for maintenance and
repair work for the bridge only.

The gravity dam section ’s stability is i nadequate , especially when
upl i ft forces are included in the analysis. Some mi nor repair work
on the bridge is required. The downstream area immediately bel ow
the bridge does not show significant problem areas. At the loca-
tion of the east bridge abutment headwall , limited seepage was
noted coming from a drainpipe with some evidence of piping .

The earthen embankment section of the dam is in a wooded setting
with substantial tree growth on the embankment. A large amount of
seepage is present which is feeding a marsh-pond l ocated between
the embankment and the new section of Seven Lakes Parkway.

Hydrol ogic evaluations performed indicate that the dam would be
topped by 1 foot with a 1/2 PMF (SPF) event. The spillway capacity
is seriously inadequate. The spiliway is capable of passing 22
percent of the PMF. A major park road, Seven Lakes Parkway , would
be flooded.

7.2 REMEDIAL MEASURES

Based on available information , stability of the concrete gravity
sections of the dam is unsatisfactory . It is recommended that the
owner have a licensed professional engineer perform a field in-
vestigation and engineering study, as necessary, to properly de-
termi ne the conditions and effect of underdam seepage and more
fully ascertain the seismicity of the reservoir area. The neces-
sary engineering geology fiel d explorations will include a geo-
physical investigation of the general area and subsurface ex-
ploration methods, such as borings , to obtain undisturbed rock
samples to determine the engineering/geologic character and prop-
erties of the reservoir ’s foundation rock, and the installation of
instruments for determining seepage pressures and gradients in the
vicinity of the dam.

It is recommended the owner of the dam investigate the seepage in
the embankment section to determi ne the extent of seepage and
source of seepage. The embankment has a large nunter of trees
growing on it which should be removed. Seepage may be related to
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• tree growth where seepage paths may have developed along root sys-
tems. If this is the case, it may be necessary to make a rela-
tively comprehensive evaluation of alternatives to eliminate the
seepage and improve the condition of the embankment.

It is recommended the owner of the dam investigate the seepage in
the concrete gravity dam section coming from the dra i npipe in the
east bridge abutment headwall and perform tests to determine
whether piping is occurring. If piping is occurring , steps should
be taken to correct the situation. The source of the leak will
need to be determined before a method can be developed to correct
the condition .

The hydrologic eva lua t ion  has found the spillway to be seriously
i nadequate. The dam would be overtopped by 1 foot from a 1/2 PMF
(SPF) event. Since seepage through the embankment section is al-
ready in evidence , overtopping and additional head could cause a
breech in the embankment. The immediate downstream hazard in the
marsh area between the roads cannot be easily assessed. Since the
park is a highly used recreational area , it cannot be assumed that
the park space would be unoccupied . It is safe to assume there
would be a hazard related to occupancy of this area. Further
breeching of the lower road embankment would lead to additional
hazard s to life and property downstream of the dam along Johnstown
Road .

It is recommended that an in depth hydrologic analysis be performed
to refine the flood discharge computations , the lake ’s stage—
storage relationship, and to collect and utilize additional topo-
graphic information to determine the location and extent of over—
topping from the 1/2 PMF (SPF) condition. This i nformation could
then be used as the basis for investigating alternative measures.
Some of the areas which could be evaluated are: the possibility of
breeching or failure of the embankment , depth of flow on Seven
Lakes Parkway , increasing of spiliway capacity , lowering the water
surface elevation , lowering the spiliway elevation , the feasibility
of providing a high stage diversion around the dam and under the
roadway using cul verts, and/or the feasibility of closing the road
and park area during a severe flood event.
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CHECK LIST
HYDROLOGIC & HYDRAULIC

ENGINEERING DATA

DRAU~AGE AREA CHARACTERIST ICS: —
ELEVAT I ON TOP NORMAL POOL (STORAGE CAPAC ITY): 771e .0

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 774.0

ELEVATION MAXIMUM DESIGN POOL: — 
77~~0

ELEVATION TOP DAM: 774.0 concrete section

CREST:

a. Elevation 774.0
b. Type Concrete Weir
c. Width 

_________________________________________________

d. Length u n  feet less p iers
e. Location Spili ove r Entire length of concrete section .

f. Number and Type of Gates
__________________________________

OUTLET WORKS :

a. Type Two slui ce gates.

b. Location Center of dam at base
c. En trance I nverts 745
d. Exit Inverts 745

e. Emergency Dra i ndown Fa c i li ties Jus t sluice gates .

HYDROMETEOROLOG I CAL GATES:

a. Type None
b. Location None
c. Records None

MAXI MUM NON-DAMAGING DISCHARGE : 
____________________________________.5-

-—- -5
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1 1 1 1 ( 1  1— . (1—11 , 4 1 I + T , 2 = L 1 l~~I I II. < - k A ~ ,4-ku I ,5~ Pr~T , ’6— SJep )
\ I~~k T i ’ - -I~ 11 T t k ~~A L ( M I r + 1 )

‘ t L~~(T  1 — -  ( 1~~T 1~ d I * I 1,2~~Upi IT ,~~~ PA 1  ,4 = p U N r f F , 5~~F N T , ’ 6 = 5 T 0 F )  2
- r - 1 L~ D~~A JP ~A & [ A~~t A  (s~~l ’T )
:~[ L ( C t  1 — 3  (l~~1NPJT dli. ~ : C L A F K ~, 3~~S~i~~D E R  ) 2
P41E~ . N1’— E i L R  ( ‘ 1  T !~~L — ~~R LA O R O T N A T I S  ( 4 ~~~ 0N E ) ~ C

-~~ T L R  CL~+~’ KS IC I + 4 1  (l-~k S )  ~ .7O 1.6 C

TI  C~ 11. R

3.9~ 0 .7 7 - s  ~.7U 1. 60

~ L L 1 C T  1 t )  ( 1~~T J ~~f 1’—T ,2~ 1.~4!T H. RA ! ,,4 RtjP~
(. F F , S=P l~T . ’(,~~S T U P )  3

: . lEk  RJ ’ 140  1i1PI R V ] - ~US C.U O
Su Ed 1— 3 ( 1=RA 1P- ~, k~~S PS ,  3 P M , )

‘ I l E k  S F~~; I N D [ x  R A T P I F A L L  ( I N )  12.00
. I L R  Ti .~~ PC A - ~ D T R S 1~~ (S Q I ” i I )  1 .00 9 .90

-~~L E(. T l — ~ ( 1~~IN 1T + C ¼ T h S I ,  2 A C U I ”  L I S S ,  3 = S C S )  I
- ‘ T Ei ~ 1 ’ I I IA L  t O S S ( j- ) ,  C0I~.STA ~~T L i- ~~S (IN /I -iR ) 1.00 C.1(

- u L E C T  1—i. (1~~1I~~1 !~.T,c LPIT *1. - A l P  .4 R U N C F F , S FNT, ’o s T f l p )  4
. T E h A 11111 P L E M S E  — L A K E  S E n A  ‘O~~~P I

p . T E R  S 7 r , J Q , ~~R C S * i ~,ANi. ) R T I I J I4 2C .t€j 2C .LC 1.00

~-k ~“ I t 4 i  -*A1 ~ L-J SS L X C E S S  II ? I I T  H~ E C S Pp FL OW
1 L L .Lt , C.L1I L.e- ~. 15k . 20. 20 .
2 0 (.00 0.10 0.00 53C. 2G . 20.
3 0 1.01 0.CO (J.CJ O i3 i .  21.  21.
4 1 ~.0i 0.10 0.00 1216. 20. 20.
14 C t...uL U.,~G 1.00 1245. C. 2C .
6 C 1.OC : O .C0 C . 0 C  1003. 20. 20.
7 1 1.01 U.ul 0.0(1 6L-1. 21. 20 .
~ U 1.01 0.01 0.00 32 4 .  2C. 20.
9 (. .01 0 .01  0.11 1?.. . 21. ~C.

10 C 1.11 1.11 1.110 ~~~5 .  20. 20.
11 1 L.O 1  0.01 0.01 4?. 20 .  20 .
1 2 0 1.01 0.C1 0.00 2 5 .  2 0 .  2 1.
13 U L .L~ 0 . C 3  0.11 1~~. 2 0 .  2 G .
14 0 (1.04 0.04 0.00 7 . 20.  20.

1. o.O 5 0.05 [.00 20. 20.
16 0 1.12 0 .12  0 .00  2 0 .  20.
1/ 1; t~.04 U .4 J .(U ,U. 20.
i~. 0 1.03 0.C3 0.10 20. 20.
1’~. C- L.IJ1 0.0 1 0 .00  40 .  20.
20 0 I. .01 0.01 0.00 20. 20.

1 ~. .U 1  U . o l  t ,. 1 2 0 .  1.
2 0 (- .~~1 3 .C 1  0.0(4 20. 20.

~3 U 1.01 0.01 0.00 21. 20.

~ 4 0 0.01 0.ol 0.00 20. 20.
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‘~~ U ( . 0 .  U . I . 2 L . 1~ U 21. . 2 C .
~6 0 1.02 (.02 0.00 ?0. 20.
..7 C .O~ 0.02 i.~.U0 20. 20.
28 0 1.02 (~.U2 0.00 20. 20.
L %  0 . U~~~ U.~~2 ~d1 21. 21.

~C- 0 ~ .0 2 0 .02  0 .00 2C.  20.
~~1 U .04 0.04 u .G0 20. 20.
32 0 0 .04 0 .04  0.00 20. 20.

I : 
. 04  J . L4  I .Lj Li 2C. 2C.

~4 C .04 fl .fl4 1.00 20 . 20.
sS 0 — .01. 0.04 0.00 20. 20.
36 0 ‘. .04 0.04 0 .00 20. 20.
~~~( C . 14 ( , .14 L . U t - �U. 20 .
48 0 - .16 0. 13 0 .03 20. 25.

C 1 .20 0.10 0.10 20. 52.
4C C .51 0.10 C.41 20. 166.
-.1 1 - .19 0 .1 0 J . L c  2 0 .  382.
4c 0 * .15 (1 .10 1 .05 2 0 .  620.
i,3 0 .03 0.113 0.00 20. 7~4.44 C .03 0.03 0.00 20. 8C6.

. 03 U . * 3  U . U L  2 0 .  t l á .
46 C .03 0.13 0.00 20. 463.
! 7  ( .0. U .u3 (i.C&i 20. ?c .
48 C I .03 0.03  0.00 20. 160.
69 ~ ~.12 0.10 1 . GC  cO. 9?.

(1 - .1? 0.10 L12 20. 72.
51 Ci * .12 0.10 c.02 21.  / 3 .
52 0 .12 0.10 0.02 20. ~8.

I - .12 0.11 u.12 20. 11?.
S4 C 1 .12 0.10 0 .02  20. 123.
145 C - .32 0.10 0.22 0. 166.
56 0 L.32 0.10 (1.22 20. 278.
1 4 ?  o .3~ 0.10 1 .22  ~ L. 4 / C .
14~-, C 1 .32 0.10 C .?2  20.  714 .
1 4 ’  u . 3 2  0.10 0.22 20. ‘64.
60 0 * .32 0.10 0.22 20. 1166.
~~1 1 1.03 L- .1~ u .~ 3 21. 1412.
A ?  0 1.23 0.10 1.13 20. 1~~75 .
~~!- 0 1.54 0.10 1.L 4 21. 2/30.
64 C 3 . 9 0  0.10 3 .86  20. 4336.

U ~.44  0.10 1.54 2C. tc~~~.
‘~~~ C 1 .1 3 0.10 1.03 20. ~‘~~33.

~? C - .21 0.10 u.1C (0. 1010~~.
68 U i .20 0.10 0.10 20. 9c39.

~9 ü .2~ 0.11 L.1L ~U. ~~~~70 0 1.21 0.10 (1.10 ?0. 6061.
71 U ~~ 2 ( ’  0 .10 a . 1 G  20.  3920 .
/ 2  Ci 1 .20  0 .10  0 . 10  20 .  2 4 5 5 .
(s  u ‘ .01 U.~~,1 i .L(, 41. 15~~5.
14 0 .01 0.,1 ‘

~.0O 20.  11~~~5.

iS I .U1 0.01 0.10 2 C .  154.
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16 C 0 . 0 1  0 _ U i  (1 .110 2 0 .  507.
ii 0 1.0 1 %J .Li 11. 1 1  t 0 .  5 1 0 .
7~ 0 (.01 0.01 1.10 2 c .  171 .
(9  C L.OL 0.02 u.01 J. -~4.
— U U 1.0 2 0. 12 0 .00 21. 55.

~1 ~ 1.02 0.u2 1.00 ~L. 38.
(1 1 .02 0 .02  0.00 20.  2 9 .

-~.s U 0.02 0.02 0.01 20. 25.
~4 U 1.02 0.12 G.0C 20. 22.

~~ I ( . 1,  U . o S  1.10 U .  21 .
- 6  C (‘.06 0.G~’ 0 .00 20.  20.

o o.0c 0.Uc ~ 0 .00 ~U. 20.

~8 C 1.20 0.10 0.10 20. 36.

~c o .07 u. . 7  U.L0 21. 13.
~C 0 :.Oe, 0.16 C~.C0 2 C .  114.
-,1 C 1.01 0.11 0 . C0  2 0 .  142.
92 0 1.01 0.11 0.00 20. 145.

~~ U i.01 11 .01 1.01 ~ u.  121 .

~.4 0 1.C 1 0.11 0.c c 20 .  ~2 .
,5 0 ~ .01 0.0 1  0.00 2 0 .  52 .
96 C ( .0 1  0.01 0 .00  20 .  37.
9- /  C 20 .  29 .
~~~-. 0 2(1. 25.

(1 20. 22 .

1C C  C 20. 21 .

1 t 1  L co. 1.

1~~.2  (I 2 0 .  20 .
IL 3 0 0. 20.
114 U 20. 20.
1~~3 C 41. 41.
iC~ 1 20. 20.
117 0 (0 .  ~0.
1C~ 0 20. 20.
14~9- C ~0. 2u.

(
~~TA 1 17 .19 4.70 12.4, 6 3 - - . 21~~0. -~1924 .

C-7 

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



- - --.5 -——~~~ 
, ——--- --- --.5 - -----—- -.5- - - - -- —-- -- ~~~~~~ -- -- - - - . 5 - — --- - — -~~~~~~~~

( F ~E IU.TI0NS A V A 1 L~~t3LE

T 1 M ~ I~~T SIT T I i ~[ IN T E R V A L  CF A L L  C -~~- P U T A 1 I C ~~S
1~~ IT H COr- i l - U T E  U~ b Y I N F I J T ,  C L A R K ,  OR S N Y D I W

= !t~F U T  W A ! ,  A N D  L O S S  K A T E  D A T A
r- L~,uI F 1I~,PIJ T e A S I F L O L ,  C-J~~P U T F  ~, ~i~1NT HY U R 0 I ~RA Pi ~P 141 ’ .T U~4 I T  H Y D R O O W A P H  ON LY

ST- i F ~ X E C U T I 0 N  OF FRO h W A M

*:-SIR MU ST SIL~~CT (JPIRA TI0t ’~ D E S I R E D
- A Y R F1U ~~-~ lu ~+ N Y  O P F RA T I O N

[LEC I 1— • ( 1= 1 1 r 1  J’T, 2=UNIT H , 4 ~A 1 ,4 <U ’I~(FF,i ,~~pP4T, ’6=STflp )
+ t~TIi~ 11 - -.r I N T E R V A L  C - 1’.) 6C .

.,LLECT 1— ~ (1~~T IM i~ I < T , 2 t J ( - i l T  t4.3 A 1 ’ ,4~~R U N c ) F F , 5 = P N T , ’6=STUP) 2
- ~~T F b  Dk~~II.A ( 1 A R F A  (SCi MI ) z 9.91
.I L I C T  1 —  (1= TN FUT IP ,  ~ :CLArK , 3 = S ~~~~— E R  ) 3
!11 R SN’YL+ IRS (P AND TI ((IRS) = 0.62 4.45

I ~~~~ IP— ’ l I A L  [ST. CI .A R K S  T O ~ (FkS) C D E FA L L T ) =  0.00 0.00

TI - ~P TC K

3.83 0.6(13 5.16 3.44
4.24 G .oSi 14.42
4 .55  (1. 671 5.3( ’ 3 .~’4
4 .5 1  0 . 0 4 7  5 . 2 3
4.47 0.613 5 . 2 3  4.03
4.49 (.0 1 ..L3 4.03

:.1L(CI 1-~ (1 TI (~E P--T,2 L 1N11 ~,~~~~ A IF-.4 RUN (IF,5 :i-NT , ’6 S T O f ) 3
~~ T I P  R A T I O  I M P L R V J , , U S  1.00
~~L E C T 1 — .~ ( 1~~R A I N ,  2 S 1  5, 3:i~P~S ) 2
- t-.T (k SPS I N D E X  R A I \ F A L L  (IN) 1 L . U i

IIE R TI~~FC A NU TRSDA (SOMI ) 1.00 9 . 9 0
‘ u L ~~C T  1— ~ ( 1= I N I T + C O N S T ,  2~~AC UM L OSS, 3=SCS) 1
- .TLK IN I T I A L  LOSS (i.). COIIISTPNT L u S S ( I N / 1 4 R )  1.00 C.1C

~+ L L E C T  1— o (1 :TI ME 1~4T ,2 U NI T  H .3 RAI1 ,4 R U1 ,CF F, 5 =P N1 , ’6=STO P ) 4
P I E R  A T I J L E  P L E A S E  — J . A KF S O ~~~F:F

i~ .IEk ST q T Q ,Q R C SN ,A N ~ R I I O R  2 G .~~O 20.00 1.00

4—H (‘IN RAlt ~ LO SS E X C E S S  U N IT Hh RtCS N F L C h
1 C ..C0 0.uO C .LU 8~ . 21. 0.
2 0 - .0C 0.00 0.00 301 . 0. 20.
3 0 C . OL  0.00 0.00 579. 20. 20.
4 C 0.00 0.C0 0.00 80?. 20. 20.
14 t.~ -- . 00 0.U0 0.01 891. 20. C.
6 0 t .01- 0.00 0.0(4 813. 20. 20.
7 1 u.01 0.01 0.00 64k. 20. 20.
8 0 0.01 0.01 0.00 501. 20. 20.
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9 C L .U l  U.~~~1 (.11 390. ~L. ~L.11< C (.01 0.11 0.00 304. 20. 20.
11 1 L.01 0.01 0.00 237. 2(1. 20.
12 Ci C.01 0.Cl 0.00 185. 20. 20.
i i  U o . 0 3  ~ .u3 0.11 144. 20 . 21 .

14 0 ~.O4 0.04 0.00 11 2 . ?U. 20.
15 C, i . 0 5  0.05 1.00 ~~~~~. 2(1 . 20.
16 0 0 .12 0.12 0.00 68. 20. 20.
17 o ~..u4 U .u4 0 . 1 0  5 3. 2o.
fl C 1.03 O .C3 U.C 0 42. 20. 20.

1 ’  1 (.01 0.01 0.01- 33. ~U. 20.
20 0 [.01 0.01 0.00 26. 20. 20.

~1 C 1.11 L .ol 1.01 2 L .  (C. 21.

~2 U (~.O1 0.01 0.00 1~- . ~G. 20.
2 3  0 1.01 0.01 0.UC 12 . 2C. 20.
24 U 1.01 0.01 0.00 11. 20. 20.

~5 I (-.C 0.u2 C.Co ~~. 2c. 21.
-
~~~ 0 0.02 0.02 0.00 20. 2C.

~7 U .02 0.02 0.00 20. 2C .
8 C C.02 (1.02 0.00 20. 20.
9 C ~ .C- 0.02 0.11 2o. 21.

31* C o.O� 0.12 1.00 20. 20.
31 1 0.14 0.04 0.01; 20.  20 .
32 0 0.04 0.C4 0.00 20. 20.
35 (3 1.o~ 1.14 0.11 0. L .
34 C 1 .34 0.14 0.00 20. 20.
35 1 .04 0.04 0.01 ~U. 20.
~6 (3 o.04 0.C4 C.01 20. 20.

I L. 14 1.14 (.10 21.
3b 0 0.16 0.13 0.03 20. 23.

1+ <.5.2C 0.10 0.10 2C. 37.
‘sO C 1.51 0.10 0.41 20. 1C2 .
41  1 i . 1 9  1,.10 0 .0 9 - ~~& .  2 . 5 3 .
42 C 1. 15 0.10 0.15 2C . 396.
1.3 1 ~.03 0.03 0.01 20. 1432.
44 (1 0.03 0.03 0.01 2C. 590.
4 5  1. u.03 0.u3 o.U [ ~ L. 554 .
46 C ~.O3 0.13 0.10 20. 3.

4 ? 0- - .03 0.03 0.01 0. 372.
48 C .03 0.03  0.0(1 20. 29-5.
49 1 ~. .12 0.10 o~.0� 1. 23o.
50 (1 .12 0.10 0.02 20. 195.
51 C .12 0.10 0.02 20. 109.
52 (3 (.12 0.10 0.02 20. 157.
53 C .1 0.lu u .0� 20. 152.
54 C - .12 (1 .10 0.07 20. 151.
55 1 t .32 0.10 0.22 2(1. 1 ? .

56 (1 1.32 0.10 0.22 21. 2 2 7 .
5/ u I .3 0.10 ..2~ 41. 342.
S i~ C. (* 3 k  0.10 0.22 20. 563.
14- i 1 0 .32 0.10 0.22 20.
6(3 0 (;.32 0.10 0.22 20. 845 .
& 1  £ 1 .03 ( . 10  u .9$ 20. 1133.
‘~2 0 1 .23 0.10 1 . 1 3  - C .  1~~63 .

Ci 1 .54 0.10 1.44 10 .

64 0 3.90 0.10 3.80 20. 2977 .
05 1 1... 0.10 1 . s ’ s  20 .  6 5 1 5 .
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~-6 £ 1.13 0.11) 1.03 ~( . 614~~.c 7 Li L .2o 0.10 C.l(- 60. 73~~4.
68 1) 0.20 0.10 0.10 20. 7816.
L9 * . 2 <  ~..11 U.’( c I. 7334.
71 C ( .2( (1.10 0 .10 -11. 621-6.
/1 U 1.20 0.10 0.11 �U. 5162.
72 11 C.20 0.10 0.1 0 2(1. 4177.
‘3 0 ~.o1 0 .11  0 .0 1  339-3 .
74 0 (.01 0.C1 0.00 20. 2758.
75 C ~~~~ 0.01 U.G 1 20. 2229.
76 C u.01 0.11 0.00 20. 1 78 1 .
/7 0 .u1 J.L 1 U . ( J . CL. . 1406.
7~ C 1 .01 0.01 0.01 2C . 11C2 .

U v .02 0.32 0.00 20. c64.
80 0 0.02 0.02 0.00 20. 678.
?~1 (I L .C 2 0.02 0.11 21. 5i2.
~2 C 1 .02 0.12 0.00 2C. 419.

~3 0 0.02 0.tJ2 1.0(3 20. 3-51 .
84 C 1.02 0.02 0.00 2C . 262.
85 0 ~~- . U S  0 . 0 5  1 . 0 0  0 .  ~C8 .c 6 1 (.06 0.06 0.00 0. 1ô2.
0? C 1.O~ 0.Oo 0.01 21. 1 5 .

88 C 1.20 0.10 0.1(3 ~0. 102.
1’9 1+ 0.07 (3.07 0.01. c C .  #5.
9-0 C 0.06 0 . C ( -  0.OC 2C. ~7.

~1 (3 ‘ .Oi 0.01 0.00 20. 110.
9-2 0 1 .01 0.01 0.00 20. 116 .

0- i .01 J.C1 0.01 21. h o .
9-4 C ( .01 0.11 0.01- 2 0 - .  ~7.

1 .01 0.01 0.00 iL. 72.
96 C 1.01 0.01 0.0(~ 20. 60.
<‘ i  I 2u. So .
9 - c -  1 2 0 .  46.

1 20. 3~~~.

100 C 20. 34.
i L l U 21. 31.
1i2 0 2 0 .  29.
li.3 0 20. 27.
114 0 20. 25.
115 1 20.
i C ~- 0 20. 23.
lo? Ci 20. 23.
i t S  0 26. 22.
119- 1 0 . 2 2 .
110 Ci 00. 21.
11 1 C 20. 21.
112 C 20. 21.
i1 ~ C 21. 2C .
1 1 4 C - ~C. 20.
1 1 5  C 20. 20.
116 0 20. 20.
Ill 1.~ 2G .

11~ C 20. 20.

~19 U 0. 20.
1CO (3 26. 20.

I C T A L  1 ? . 1 ~ 4 . 7 1 1 2 . 4 9 -  o 3 7 2 .  2 4 ( 3 0 .  8 1 9 8 7 .
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~E L E C T  1—6 (1=T1 ~~ I:- .T,2= UNIT H,~~~kA 11 -~,4=RU -~~F, F1 -~T,’6 ST0P)
I N T E R  T I M E  Ir ~T E R V M L ( - ’ l N ) =  61.

~ -~ L [ C T  1 — 6  ( 1 = T I ~~E I i T . 2 U h 1 T  h, R A 1 I . ? 4 RUN~) F F , 5 P N T , ’ 6 5 T 0 P )  2
.. -~ T EK D R A 1 N A ~,E A R L A  ( SCi~~1)  = 9.90
- t L E C I  1— ~ (1~~1NFu T 10. £ cLA. .~~ ~~ S N Y ~)EF~ ) ~
r p T [k  NU~~I-Ek 01 T I M E — A R E A  O R D i N A T E S  (( NONF) 0

-~ TL k CL .\~~KS TC Ar1 D I-~ (I4RS) 5.70 1.46

TP CI’ TC K

3.95 C.784 ~./C

t L E C T  1 — ’ ( 1 = T I 1 - - t I : T , 2 = L I - ~I1  H,3 R h V . ,4 UP~C F F , 5 F1NT , ’ b S 1 0 F )  3
~~TEk R A T I O  IMPERVI ‘US (.00

- E L E CT 1 — 2  ( 1 RA I N .  2 S F S ,  3:I~MS ) 3
* ~T(k PM~ I N D t X  R A I N F A L L  (iN ) 4 4 .0 0
:~~ TEK R (,,p -12 ,k24 ,R 4? ~,R72.H9 6 107.00 122 .00 137.00 151.00 159.00
~~~~ TR’ -~~C AND 1kSL),~ (5c 1) = (..01 9.90

: , [ L ~~C T 1 — 3  (1 IN IT +CON ST , 2 AC UM LOSS, 3 SCS ) 1
~TER IN J I I A L  L 0SS (I~~), C O N S 1 A N T  LU SS (~~N/ h R )  1.0(1 L.11

‘~~L E C T  1—c (1 T IME P-T,( ti PoI T ~,3 kAiN ,4 R UN1FF ,5 PNT .’6 STflP ) 4
I .TEW A (ITLE P L E A SE — L~KL SE . ACO I~~ F

TER 5T~~TQ, 1RCS N ,ANL ) R i l J R  = 2~L . U  2 L .Uo  1 .00

iR M I N  F A I N  L~JSS E X C E S S  U N 1 T  hI N [CSN
1 (~, ~~02 0.02 ( J .0U lO y . 20. 20.
2 (3 1.02 0.02 0.00 564. 20. 20.
3 o ..u2 U.o2 0.1-1 984. ~C. ~C.
4 C - .02 0.62 C.00 1?57 . 20. 20.
S o .02 0.02 (3.10 126k . 20. 20.
6 £ .02 0.02 0.00 997. 20. 20.
7 - .114 0.05 u.oL 58?. 21. cC .

C •05 0.05 1.00 281 . 26. 20.
9- 0 .0, 0.05 0.00 141. 20. 20.

10 0 1.05 0.05 0.00 69- . 20. 20.
Ii 1 .15 u. .5 *~ .LL 3’~. 21. 0.
12 0 .05 (3.05 C.CIJ 17. 2 f l•  20.
13 0 L . 2 1  0.21 1.00 ~~. 26. 20.
14 0 u .25 0.25 0.00 20. 20.
1 14 Ci 9.31 0.1 1- 1.13 21. 42.
16 0 1 .80 0.10 0.70 20. 212.
17 U L.2~’ (3 .10 0.19 2C. ~?4.
18 0 ( . 2 3  0.10 0.13 20. lCd .
19 Ci .13 0.13 0. (L 41. 1325 .
20 C 1.03 0.03 0.00 20. 1404.
21 U .03 0.03 0.00 ~0. l1~ t~.
22 0 0.03 0.C3 0.00 20. 1-’23 .

C L . 0 3  o.03 U.oI 21. .~81 .
~~4 C .03 ‘3.03 0.00 20 .  ~59.
45 1 - .19 I~~~ 1O J.09 21. 153.
26 0 (.19 u .10 0.09- 20. 144.

1 .19 .1 0 o.C9- 41. iC 3 .

~~ C (.19 0.1 0 o . 0 9  c C .  3C1 .
~~9 C, ~~~~ 1.10 0.1-1 20. 406.
30 0 1.19 0.10 0.09- 20. 492.

c-/ I
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31 (3 1.4k u. lU o.36 21. 5c3 .
32 0 ~~~~ (J. 10 G. 3~ 2 0 .  782.
33 0 U.4~ 11 .10 0.36 20. 1181.
34 0 0 .48  (3 . 10 0 .38 20.  1451.
35 C U . 4 ( i  0 .10 0 .38 20 .  1~~22 .
36 0 U . 4 i~ 0.10 0. 38 20.  2113 .
37 0 ~ .05 0.1 0 1.95 20.  2 5 5 6 .
3 8 0 2 .46  0. 111 2.36 2(3 . 3585.
39- Ci 3.08 o.10 2.c8 ~I. 55 17.
40 0 7.M) 0.10 7.70 2C . 9652.
41 0 ~.b7 0.10 2.77 20. 13998.
42 0 ~.26 0.10 2.16 20. 1863?.
43 0 I - .19 0.10 .19- 2o. 21162 .
44 C .29 0.10 [.19 20. 20551.

I ~.2i 0.10 0.19 20. 17CC2.
46 C 1.29 0.10 0.19- 20. 119-58 .
4 ?  C ..(9- 0.10 ~.19 20-. 7485.
46 0 .29 0 . 10 ( . 1 9  20 .  4 4 9 4 .
49 0 .01 0.01 0.01- 20- . 2~— C 2 .
50 C 0 .01 0 . C 1  0 .00 20 .  1875 .
~1 0 .01 u .U1 (

~~[Ji. 0. 1 . # 4 .
~~ C .01 C .C1 U .C0 20. --4 4.

~-‘3 0 1.01 i J . L 1  0 .1) 1- 20. 4~~3.
54 0 1 .01 0.11 1.00 20. 255.
~~~5 1 .03 0.13 1.11 20. 12o.
)6 C 1.03 0.03 (‘.00 20. 71.

~,7 C .1)3 (1.03 0.00 20. 45.
~8 C 1 . 0 3  0 . C 3  0 .00  2 0 .  31.

1 .U5 o.~~3 ~~~~~ 61). cS .
C 0 1 .03 0.0- 3 t .01 2C. 2 2 .

~~~h U L . l c  0.10 L.02 2C . 23.
62 1 (.14 0.10 (1.04 20. 38.

(3 .16 Ii.1ii I .0~ C C .  76.
‘- 4 C ( .4e~ 0.10 C.3~ 26. 19-U.
‘5  u (.17 0.10 L.C7 20. 3~~9.
66 0 (.13 0.10 0.03 26. 59-0.
c7 1~ L. 02 6.12 1.11 0. 711.

~-o C (.0? 0.0? 0.00 00. 703.
-9 0- i.02 0 . 0 2  0.00 20. 5~~7.?I 0 (.02 0.62 0.01 20. 369.
‘1 0 1.12 ( 3 . 0 2  0.10- ~0.
~2 0 (.02 0.02 0.00 ?0. 1- 16 .
-‘3 0 20. 67 .
i4 C 20. 43.

(14 0 c C .  31.
~~ 0 0 0 .  25.
7 0 ~U. - 1.

‘ o  0 20. 20.
1 1. 21.

C C 20’. 20.
-.1 0 20. cC .

0 20. 20.
S U c C .  2 0 .
is 1- 20. 20.

1 (.TAL 3 (3.53 4.90 25.63 63~~4. 1660. 165293.

- -  -- —-- .5-—
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~t L E C T  i — c .. (1 1 1 M E  I~~T , I JNI1 H, RAIN ,4 RUN (IF,5 1-NT, ’ó STO (- )
L i - . I E R  T1I - t I N IER VA L (~-1N )~ 6C.

~ E L E C T 1—6 (i~~TIME P’T.2~~UNIT H,3 RA I ,4 RUNCFI ,5~~FNT , ’6~~ST0F) 2
A T E R  D R A I N A G E  I 4 R E A  ( S U M I )
,~ LEC T 1—3 (1 ~I4FUT U1(. 2 = C L A  hK , 3~~~ t~ 0CJ~ ) 3
L \ T E R SN ~~1’LRS CF A N D  TP (tiRs) = 0.62 4.45

-~~ER I N I T i A L  E ST . C L A R K - S TO ~( (I- KS ) (C~ DE FA1 LT )= 0.00 0.06

TI’ CI ’ TC K

3.63 0.603 5.1~ 3.44
4.24 0.851 5 . 6 2  3.58
4.55 0.671 5.30 3.84
4.51 0.641- 5 . 2 3  3.98
4.47 0 .633  5 .23 4.03
4.49 0.631 ~- .23 4.03

. c L E C T  1 - ’  (1~~T I M E  I~~T , 2 UN IT  H, 3=RAI P1 ,’.RU N CF F ,5~~FNT , ’6=ST’JP ) 3
\TER RA1 1 (~ IMPERV I’W S 1.01)
ILECT 1— ~ ( 1= RA IN , 2~~SPS, 3~ PMS ) 3
\TEI’ FMS IN D EX RA IN 1-ALL (IN) 24.01

~TER R6,I-12.R24.R4 8,R7?,R96 = 107 .LJ 122 .00 137.00 151.00 159.00

~TEk TR S’ C AND TRS D~ (SUMI) 0.00 9.90

~L IC T  1— ~ (1 IP,11T4C~)S1, 2=A C UM LOSS , 3= SCS ) 1
;~TEI- I N I T I A L  LOSS (I.), C C N S T A N T  10SS (1~~/HR ) = 1 .00

L L E C I 1 — c  (1 T1ift I s T , 2 U N I T  H,3~~1 l A I N , 4 = R U N C F F , 5 ~~PNT, ’6 S T 0 f )  4
\ T EIt A T I T L E  P L E A S E  — L A K E  SA~’A (~QJ~J~I-

~ TER Sl kI..WRC SN ,AN3 R T IC 1 R = 2C.00 2C .C0 1.00

~- R  MI N ~A I~d LOSS L A C O S S  UNI T HI REC SN F LC ~
1 ~, ..12 0.02 t..CL 8 3 .  C.
2 C 1 .0? 0 .02  lj . C: C 3 0 1 .  20 .  2 0 .
3 U ~ .02 0.02 (LOU 579. 20.
4 0 u.02 0 . 0 2  U . O C  807. 20. 20.
5 1 . c2  U.~~2 ( .00  8 9 1 .  2 0 - .  c C .
6 C ‘ .02 0 . 02  0 .00 8 1 3 .  20 .  2 0.
7 I .* - .U14 0.05 0.01 64 . . 20 .  0.
8 0- ( . 0 5  ( 3 . 0 5  0.110 5 0 1 .  20 .  20 .
9- 1 .- .GS U . C S  1.0 - c  39c.  20 .  21.

10 0 .05 (3.05 [.10 304. 20. 20.
11 u i .014 0.05 c.GU 237. 20. 26.

12 0 1.05 0.05 c.D0 185. 20. 2(3.
I~ 0 ..41 0.21 1.10 144. 21. 26.
14 0 1.25 0.25 .00 112 . 21. 20.
15 0 o.31 0.18 (.13 ~~~~~. 20. 31 .

C- 13 



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

16 0 0.80 0.10 0.70 6-k . 20. 118.
1? C 0 .25 1 .1-U L.1 9 5~~. c C .  3L2.

1~ C (.23 (1 .10 (~~~3 42. ~0. 59b.

19 1) ( .03  0 .03  ( .0-0 33. 20 .

~0 (3 (; .03 0.03 u.(JU 26 .  2C. 982.
U ( .L- 3 u.U3 c .UL 2 1.  4(1 . 9-46.

c:2 0 (.03 0.03 0.00 lô. 0. 806.

~3 C U . J 3  0 . 0 3  1.00 1C. 20. 649.
24  0 (‘ .03 0.03 13.00 10 . 20. 512.

c i.19 ~.1U c.09 - . c~C . 411.
26 0 (.19 0.10 (1• C 9  2C. 353.
c ?  C 1 .19- 0.10 ~3.0-9 20. .539.
28 0 ( .19  0.10 0.09 20 .  36 1 .
~. 9 C L.1 9 1.10 (.19- C . 4Cc.
30- C L . 1 y  0.10 0 .09 6 0 .  444.
31 (1 1.43 0.10 ( j . 3 c  c 0 .  SC 1 .
32 (1 1.48 0.10 0.38 2C. 615.
13 Ii L.4~~ 1.10 c.38 cC. ~L3 .
54 0 ~~~~ 0.10 0.3~ - 20. 1053.
35 (3 .4o 0.10 0.38 C U .  1326 .

36 0 1.48 0.10 0.38 20. 1571.
37 U ~.0S 0.10 1. 9-5 c C .  1~~S 6 .
~ 2 C .46 0.10 2.3~ 2 0 .  2 5 5 4 .
39-  0 ..0~ 1.10 2.9. 20. 3756.
4C 0 ?.80 0.10 7.70 2(3. 5931.
41 1 ~..8? (1.113 c .?1 cC . 9-iC ?.
42 0 c.26 0.10 2.%~ 20. 12504.

~3 0 .2-i 0.10 ( 3 . 19  ~ C .  1 5C 5 2 .
44 0 1.29 0.10 (3.19 20. 159-52 .
45 1 .c9 0.10 - .19-  ir ci . 149 8.
46 (3 C.29 0.10 11 .19- 20. 12 - 37 .
47 0 1 .29 0.10 u.15 20. 1152S .
48 C 0.29 0.10 0.19 20. 8494.
49 1) .C1 U.ul  U.L’ L- cC.
140 C .C1 0.01 (.00 -0. 5572.
51 1 .01 0.01 1j.C0 20. 44~~9.
Sc 0 ~.01 C.tJ1 0.00 20. 3 ?9.

~3 U *- .L 1 u .11 0.11 ‘~0. c ..18.
¶ 4  C C .01 0.01 1 .10 20 .  2204.
55 U ..03 (3.03 0.61-  20. 1723.
56 (1 0.03 0.63 ( . 0(3 20. 1347.

~7 1 -.13 ~.03 c.1L c U .  1 ( 5 4 .
58 0 ..03 0.~~3 (.00 OC .
59 C ( .03 0 . o 3  1.0- 0 2 1.
£0 C 1.03 0.03 1.10 20. 5(39.
c, 1 C ‘ .lc (3.10 ~~.1c 21. 4L3.
‘- 2  C 1 .14 0 . 10  ( . 14 C.  ~ 17 .
(- 5  0 I.ic 0.10 (‘.G cC. c62.
64 0 (.46 0 . 1 0  0 . 3 6  2 0 .  262.

1 .1/ u.11, c . t ...i cC . ~11.

C-/q

_ _  
- -~~~--~~~~~~~~~~~~~~~~~~~~
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~6 1 (1 .13 0.10 0.03 ?C . 4C7 .
(7 (3 (3.02 0.02 u.00 0. 4 9 - 4 .
6 8 C 1.02 0.12 0 .06  2C . 530.
(~9 1 L.C. U.c2 0.11~ 20. 4 1~8.
70 0 0 .02 0 .02 0.00 20.  4 C 3 .
71 0 i..02 0.C2 0.130 20. .521.
12 0 1.02 0.02 1.00 20. 254.
s’s 0- cC . cC l.
- 4 C 20. 1~;1.75 C 20 .  130.
76 0 20. 1 C6.
1? 1 L. 8?.
7~~~ 1 2 0 .  7 2 .
7’~ C 20 .
~ U 0 20. 142.
[1 1- 2 0 .  4 5 .
s 2  (3 20. 39.
.3 0 20 .  35 .
84 1 20. 32.
,5 1) cC . 29 .
8~~~ C 20. 27.

1 20. 25.
t8  C 20. 24.
;-9 

~ ci- . 21.

~0 C 20. 20.
il 1- 20. 20.
9 - 2 0 2 C .  20 .
14-3 1 crC. 20.
,4 C 20.  20.
‘5 0 2C .  20 .
9- 6 C 20 .  20.

T O T A L  : o . 5 ~ 4 . 91- 2 5 .~~3 6 3 ( 2 .  1 9 2 0 .  1o~~c~~6 .
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#010
#16111 -1 9.9
ISA YE
ILNI-IFF
11111 A LAKE SEBACO DAN
0110 A RESERVOIR ROUTING OVER STRUCTURE OF Pc
0120 A SERVICE SPILUIAT ONLY
0130 8 30 1
1141 1 3
0150 K 0
0160 11 -1 9.9
PhI N 144 203 301 406 492 593 782 1080 1451 1822
0180 N 2113 2550 3585 5507 9052 ~3998 18637 21162 20551 17002
0190 N 11958 7485 4494 2802 1875 1284 844 483 255 126
P211 K 1
I21 , T
1221 1 1
0230 2 I 300 60 900 1201 1500 1800 210 2400 z701
00240 3 I 518 1491 2864 3899 4698 10277 19172 31893 45980
0250 K 99
1261 *
~Z7I A
0280 A
ISA YE
IOU) NT332SP
#16011 -t 9.9
ISA YE
OLIFF
00100 A LAKE SEIAGO DAM
0110 A RESERVOIR ROUTING OVER STRUCTURE OF SPF
0120 4 SERVICE SPILLUA T ONLY
0130 8 30 1
0140 1 3
0150 K 0
0169 11 -1 9.9
0170 N r 88 107 123 166 278 470 714 964 1166
0181 N 1402 1875 2730 4336 6627 8833 10108 9939 8368 6041
#190 N 3920 2455 1585 1085 754 507 316 V I 94 55
0200 K 1
IZII T I
0220 1 1 -1
1230 2 I 300 611 900 1200 1500 1800 2(00 2400 2700
00240 3 0 518 1497 2864 3899 4698 10277 19772 31893 45980
0250 K 99
0260 *
0270 4
0280 *
ISAVE
SCAT

- - - 

_



•flh.u4n4444 **4’,”444,4q
H(C-I VERSION DATED JAN 1973
POATED AUG 74
HANCE NO. 01

LAKE S~BACO OAK
RESERVUR ROUTING OVER STRUCTURE OF SPF
SERVICE SPILIVAT ONLY

JOB SPE’ IFICAT ION
NO NHR NMIN IDA T IHFi 1111$ NETRC IPU IP~T N STAN
30 1 0 0 0 I 0 0 0 0

JOPER NUT
3 I

4*1*1*444* 444+1*4*4* 444 3*4*43* *3 *444144*

SUB-AREA RUNOFF COMPUTATION
ISTAG ICOMP IECON ITAPE JPLT JPRT INANE

0 0 I 0 0 I I

HVDROGI (IPH DATA
[HTOC lUNG TAREA SNAP TRSDA TRSPC RMIU 1SNO~ ISANE LOtAL

-1 I 9.90 0.0 0.0 0.0 1.0 0 0 0

1~ UT I-I~DROCRAPH
73. 88. 107. 123 . 166. 278 . 470. 714. 964. 1166 .

1402. 1875. 2730. 4336 . 6627. 883~ 10108 . 9939. 8368. 6041.
3920. 2455 . 1585. lOSS . 754. 507 . 316. 171. 94. 55.

PEAK 6-HOUR n-HOUR 72-HOUR TOTAL VOLUME
CFS 10108. 8319. 3117. 2512. 75350.

INCHES 7.82 11.72 11.80 11.84
AC- FT 4127. 6186. 6230. 6230.

*44*4*4*34 448*4444*4 443*4*4444 J *144444 ** 4*4+44*44+

HYDROCRAPH ROUTING
ISTAQ ICOIIP IECON ITAPE JPLT JPRT INANE

I 1 0 0 4 0 1
ROUTING DATA

GLOSS CLOSS AVG IRE S ISAN E
0.0 0.0 0.0 1 0

NSTPS NSTIII LAG ANSKK T 18K STORA
I 0 0 0.0 0.0 0.0 -1.

STORAGES 0. 300. 600. 900. 200. 1500. 800. 2100. 2111. 2700.
OUTFLOUO 0. 518. 1497. 2864. 3899. 4698 10277. 19172. 31893. 45980.

L. — 
_______________ — .I-,.~ ,1-:. T r~~rr~-r~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
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TI NE EOP SlUR AVG IN (00 0(11
42. 13. 73.

2 43. 81. 74.
3 45. 98. 77.
4 48. 115. 82.
5 52. 145. 90.
6 63. 222. 108.
7 83. 374. 143.

8 118. 592. 203.
9 167. 839. 288.

II 227 . 1065. 391.
11 296. 1284. 510.
12 378. 1639. 772.
13 489. 2303. 1136.
14 661. 3533. 1775.
15 920 . 5482. 2932.
16 1269. 7730. 4482.
17 1607. v471. 6680.
18 1763. 10024. 9586.
19 1743. 9154. 9210.
20 1649. 7205. 7467.
21 1533. 4981. 5306.
22 1394. 3188. 4417.
23 1216. 2020. 3941.
24 1021. 1335. 3302.
25 856. 920. 2665.
26 715. 631. 2120.
27 603. 112. 1511.
28 511. 244. 1206.
29 433. 133. 951.
30 369. 75. 743.

SUN 71742.

PEAK 6-HOUR 24-41(IUR 72-HOUR TOTAL VOLUME
CFS 9586. 7111. 2968. 2391. 71742.

INGHES 6.68 11.16 11.24 11.24
AC-FT 3528. 5890. 5932. 5932.

*4+14*44*1 4444*44044 *4044441*4 4144*141*4 044*444444

RUNOFF SUMMARY, AVERAGE FLOW

PEAK 6-HOUR 24-HOUR 72-HOUR AREA
HTDROCRt?H AT I 10108. 8319. 3111. 2512. 9.90
RI ITED TO I 9586. 7111. 2968. 2’91 . 9.90

c .-zz 

-~~ 



r - - - - 

1 1 4 4 4 4 4 1 0 44 401 4444444*

HEC-1 VERSION DATED JAN 1973
POA TED AUG 74
HANGE Ne. 01
144414401*44441444144414001

LAKE SEBACO DAN
RESERVOIR ROUTING OVER STRUCTURE OF PMF
SERVICE SPILLUAT ONLY

JOB SPECIFICATION
NO NHR NN IN IDA T IHR IMIN NETRC IPLT IPRT NSTAN
30 1 I 0 0 0 0 I 0 0

JOPE R NUT
3 I

44444 4444 *4144*4*11 4444 .0444 4444141444 14*1443*41

SUB -AREA RUNE ~ COMPUTATION
ISTA~ ICOMP IEC ON I :APE JPLT JPRT INANE

I 0 0 I I 0 0

HYDROCR~PH DATA
IH TD G LU N G TAREA SNAP TRSOA TRSPC RAT TO ISNOW ISANE LOCAL

-1 I 9.90 0 .0 0.0 0.0 0.0 0 I

INPUT H YD ROGRAPH
144 . 203. 301. 406. 492. 593. 782. 1080. 1451. 1822.

2113. 2550. 3585. 5507. 9052. 13998. 18637. 21162. 20551. 17002.
11958. 7485. 4494. 2802. 1875. 1284. 844. 483. 255. LU.

PEAK 6-HOUR 24 HOUR 72-HOUR TOTAL VOLUME
CFS 21162. 17218. -~317. 5101. 153037.

I NGHES 16.18 2 . 7 4  23.97 23.97
•~C-FT 8542. IZ 6. 12654. 12654.

1444*14111 4444444444 11414’*I4l 1444444414 4414444*41

HYOROG RAP H ROUTING
I STA~ ICOIIP IECON ITAPE JPLT JPRT INANE

O 1 0 I 0 I 0
ROUTING DATA

QIOSS CLOSS AVG IRES ISAME
0.0 0.0 0.0 1 0

NSTPS NST~. LAG ANSKK Z ISK STORA
I I I 0.0 0.0 0.0 -1.

STORAGES 0. 300. 60. 900. I II . 1500. 1800. 2100. 2400. 2711
OUTFLOWS 0. 518. 1497. 2864. 38 9. 4698 . 10277. 19772. 31893. 45980.

__ _ _ _ _ _ _ _  -- —V.5.5- - - -



TIME LOP SlUR AV~ IN EOP OUT
1 83. 1 44. 144.
2 86. 174. 148 .

I.3 T~~. . J(. .

4 108. 354. 187.
5 129. 449. 222.
6 153. 543. 265.
7 186. 688. 321.
8 233. 931. 402.
9 300. 1266. 517.
10 381. 1637. 783.
11 461. 1968. 1064.
12 560. 2332. 1365.
13 680. 3068. 1861.
14 861. 4546. 2712.
15 1196. 7280. 3884.
16 1666. 11525. 7785.
17 2003. 163l~. 16698.
18 2115. 19900. 20384.
19 2130. 248 7. 20975.
20 2056. 187’7. 18370.
21 1916. 14480. 13961.
22 1754. 9722. 9417.
23 1594. 5990. 6438.
24 1441. 3648. 4542.
25 1271. 2339. 4105.
26 1092. 15~0. 3528.
27 914. 10~4. 2913.
28 751. 664 . 2213.
29 629. 369. 1629.
30 526. lfl. 1254.

SUM 148251.

lEAK 6-HOUR 24-HO R 72-HOUR OTAL VOLUME
CFS 20975. 16634. 6130 . 4942. 148251.

INCHES 15.63 23.0 - 23.22 23.22
AC-UT 8253. 12165 12258. 12258.

144101*41* *44440*044 4*3*1141*4 0*044 *4 *34 444*144414

RUNOFF SUNNARYs AVERAGE FLOW

PEAK 6-HOUR 24-HOUR 72-HOUR AREA
HYDROCRAPI4 AT 0 21162. 11218. 6317. 5101. 9.90
R Ou TED TO I 20975. 16634 . 6130. 4942. 9.90

C- 24
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