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NANEN-F

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

Dear Governor Carey:

DEPARTMENT OF THE ARMY
U. 5. ARMY ENGINEER DISTRICT, NEW YORK
26 FEDERAL PLAZA
NEW YORK, NEW YORK 10007

B

o OCT 1978

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

Inspection of Dams.

Office of the Chief of Engineers has recently provided a clarification that
dams with seriously inadequate spillways are to be assessed as unsafe, non-
emergency, until more detailed studies prove otherwise or corrective measures

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 maximum flood as noted in each report.

to be assessed as unsafe:

I.D.

“.YU
N.Y.
N.Y.
N.Y.
N.Y.
N.Y.
N.Y.
N.Y.
N.Y.
N.Y.
N.Y.
". Y.
N. Y.
N. Y.
N. Y.

NO.

59
4
45
418
685
6
421
39
509

. 66

397
708
332
338

33

NAME OF DAM

Lowe: Warwick Reservoir Dam

Salisbury Mills Dam

Amawalk Dam

Jamesville Dam

Colliersville Dam

Delta Dam

Oneida City Dam

Croton Falls Dam

Chadwick Dam (Plattenkill)

Boyds Corner Dam

Cranberry Lake Dam

Seneca Falls Dam

Lake Sebago Dam

Indian Brook Dam

Lower (S) Wiccopee Dam (Lower
Hudson W.S. for Peekskill)

They are now
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NANEN-F

Honorable Hugh L. Carey
I.D. NO. NAME OF DAM
N.Y. 49 Pocantico Dam ‘ 1
N.Y. 445 ' Attica Dam -
N.Y. 658 Cork Center Dam
N.Y. 153 Jackson Creek Dam
N.Y. 172 Lake Algonquin Dam
N.Y. 318 Sixth Lake Dam
N.Y. 13 Butlet Storage Dam
N.Y. 90 Putnam Lake (Bog Brook Dam)
N.Y. 166 Pecks. Lake Dam
N.Y. 674 Bradford Dam
N.Y. 75 Sturgeon Pool Dam
N.Y. 414 Skaneateles Dam
N.Y. 155 Indian Lake Dam

& N.Y. 472 Newton Falls Dam

N.Y. 362 - Buckhorn Lake Dam

The classification of "unsafe" applied to a dam because of a seriously in-

adequate spillway is not meant to oconnote the same degree of emergency as

" would be associated with an "unsafe" classification applied for a structural
deficiency. It does mean, however, 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 previously
furnished in the reports for the above-mentioned dams as soon as practicable.

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

to you.
Sincerely yours,

CLARK H. BENN
Colonel, Corps of Engineers
District Engineer
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Lake Sebago NDam NY772 -
State Located New York
County Located Rockland
Stream Stony Brook Creek

Date of Inspection July 28, 1978

ASSESSMENT OF
GENERAL CONDITIONS

The “ake Sebago Dam is a recreational impoundment in the Palisades Interstate
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 maintained by the Park Commission. This Phase I in-
vestigation has determined that the dam is in need of future investigative
work and subsequent modifications and repair work. A number of areas of
concern were noted during the visual inspection relating to seepage problems
with significant seepage flow observed along the earthen embankment section.
This has apparently been going on for some time with some effort by the
commission to eliminate the seepage. Limited flow with minor piping (or iron
oxide deposition) was noted coming from a drainpipe in the eastern bridge
headwvall at the gravity dam section. These two cases where seepage has been
noted should be investigated further and the scepage should be corrected.

The seepage problem is compounded by the fact that the spillway is seriously
inadequate to pass the 1/2 Probable Maximum Flood (SPF) without overtopping
the dam. Since the spillway has been found to be seriously inadequate, it is
recommended that immediately, during periods of unusually high runoff, the
owner should provide round-the-clock surveillance and have a contingency plan
in the event of overtopping. The spillway is currently only capable of pass-
ing 22 percent of the PMF. Additional investigations should be taken immedi-

ately to evaluate alternative measures to deal with the problem of dam over-
topping. ;

Dale Engineering Company

John B. Stetson, President

% N

Col. Clark H. Benn

New YorkJEistrict Engineer
[? ctEqu‘g,lq?Zz
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1. View of dam and bridge piers from below
dam.

2. View across back of dam.




4.

Closeup of spalled bridge area
of dam.

iv

3. Closeup of concrete dam. Notice what
appears to be cold poured joints.
.
l'/ ‘ 2

upstream

—y




Seven Lakes Parkway road across dam.

Drain in east abutment of bridge at
joint with dam has significant discharge
and is piping clay material as evident
with residue. Discharge was clear at
time of inspection; however, channel
has become discolored.

i
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7. Closeup of construction joint.

8. View of downstream channel.




9. Farthen embankment location with large
amount of seepage.

g {18 Marsh area below seepage.

vii
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Detail of wetness area above marsh.

Closeup of upstream embankment above
seepage. Notice some of the clay
material being deposited into reser-
voir to stop seepage.
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Treed area along top of embankment
near location of seepage.




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - LAKE SEBAGO  ID# - NY772

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-
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
determine if the dam constitutes a hazard to human life or property
and to transmit findings to the State of New York.

This Phase I inspection report does not relieve an owner or opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition,
due to the limited scope of services for these Phase I investiga-
tions, the investigators had to rely upon the data furnished to
them. Therefore, this investigation is limited to visual inspec-
tion, review of data prepared by others, and simplified hydrologic,
hydraulic and structural stability evaluations where appropriate.
The investigators do not assume responsibility for defects or de-
ficiencies in the dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Lake Sebago Dam consists of a concrete gravity structure ap-
proximately 200 feet long (serving 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 1500
feet in length. The embankment section also formerly carried the
Seven Lakes Parkway. This highway has been recently relocat.d so
chat the earthen dam section now has been abandoned for highway
purposes. The spillway has an effective length of 162 feet due to
the fact that the length is interrupted by numerous piers along 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
Jjust below the bridge deck which traverses the dam. These sluice
gates are a low level outlet and control discharges into Stony
Brook, the receiving stream of the lake.

1
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h.

Location

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

Size Classification

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.

Hazard Classification

Stony Brook, the receiving stream from the impoundment f1ows
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.

Ownership

The dam is owned by the Palisades Interstate Park Commission.

Purpose of Dam

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

Design and Construction History

The Lake Sebago Dam was reputedly constructed in 1925. Park rec-
ords indicate that repair was undertaken in 1935. Although, no in-
formation regarding the nature of these repairs is available. 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 accommodate the rea-
lignment of the Seven Lakes Parkway. This relocation also resulted
in the abandonment of the earth fill section of the dam for use as
a highway road bed.

Normal Operational Procedures

The Palisades Interstate Parkway staff provides operation and
maintenance of the Lake Sebago Dam. A caretaker at the dam site
makes continuous surveillance of the dam. The dam is located on a
heavily traveled park road.




1.3 PERTINENT DATA

de

f.

Drainage Area

The drainage area of Lake Sebago is 9.9 square miles.

Discharge at Dam Site

No discharge records are available at this site.

Computed Discharges:

Ungated spillway, top of dam
Ungated spillway, design flood

Elevation (feet above MSL)

Top of dam

Maximum pool - design discharge

Spillway crest

Stream bed at centerline of dam
(estimated)

Reservoir

Length of maximum pool
Length of normal pool

Storage

Top of dam
Design surcharge
Normal pool

Reservoir Surface

Top of dam
Spillway pool

Dam

4700 cfs
9600 cfs (1/2 PMF)

20975 cfs (PMF)

780 (Top of bridge
and road)

781 (1/2 PMF)

774

743

10200 feet
10000 feet

4280 acre feet
0 acre feet
3100 acre feet

332.4 acre
295.7 acre

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

tion.
Height - 25 feet.

Freebcard 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.




2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

NDESIGN
A1l the information available to evaluate this dam has been included
in this report. This information is largely contained in Figures 1
through 14, The Park Commission has reviewed its files on this
matter.

CONSTRUCTION

No information available.

OPERATION

See Section 4.

EVALUATION

The engineering data cannot readily be assessed, since it is incom-

plete. Little information is available on the embankment materials

and the locations of the core wall. However, sufficient information
has been gathered through the field inspection efforts to supplement
this data, making it adequate for the investigators to perform this

Phase I investigation.
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SECTION 3 - VISUAL INSPECTION

3.1 SUMMARY
a. General

The visual inspection of Lake Sebago Dam took place on July 28,
1978. The concrete gravity and earth embankment dam is structurally
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 reviewing engineering proposals for inspection and
repair work of the bridge. Structural members are steel encased in
concrete. They exhibit some cracking and spalling.

b.  Dam

The gravity portion of the dam visually conforms to the plans.
Limited information was available in the plans 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.

Photographs 1 and 2 show structural elements 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
number of spalled areas in the bridge superstructure were noted.
Redish clay material was found to be discharging from a drain on
the east abutment. The red color of the water discharging from
this drain also suggests iron oxide from the material behind the
abutment precipitating as pressure is relieved. However, the pre-
cipitate has a slippery 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
lTocated in the area below the dam.

The embankment area, approximately 100 yards east of the dam at the
old parkway area has considerable 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 large marsh exists in the depressed




C.

terrain between the old and new road. Cattails 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
dumping 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.

Spillway

The spillway consists of the entire top part of the gravity dam at
the location of the bridge which has been previously described in
Section 3.1.c. At the time of inspection, there was a very slight
discharge over the dam.

Downstream Channel

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




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

During normal conditions, the water surface elevations of the res-
ervoir is at the spillway crest. The sluice 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

plans and specifications for repair work on the bridge which tra-
verses the dam.




5.1

SECTION 5 - HYDROLOGY AND HYDRAULICS

EVALUATION OF FEATURES

a.

Design Data

For this report, no information relevant to the hydrologic and/or
hydraulic design for the dam was available. Analysis provided in
Appendix C was performed utilizing information obtained from con-
struction documents and other general sources of information listed
in the reference section of this report. 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 spillway of the dam flows along the entire 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 volume
of the impoundment is purely a function of natural watershed in the
Palisades Park area. A number of small ponds and lakes lie up-
stream of the reservoir.

The purpose of this investigation is to analyze the dam and spill-
way with respect to their flood control potential and/or adequacy.
This potential was assessed in the development of the Probable
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 specific location,
that is considered reasonably possible for a particular drainage
area. The hydrologic analysis was performed using the unit
hydrograph method to develop the flood hydrograph. No information
was available on historical flood events at the dams location.

In preparing the hydrograph, both Clark and Snyder coefficients
were estimated. For the Clark Method values 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 developed
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 Probable
Maximum Precipitation rainfall data obtained in Hydrometeorological
Report No. 51. An index rainfall of 24 inches for 200 square miles
for a period of 24 hours was used in the analysis. Both the PMF
and 1/2 PMF were evaluated. The 1/2 PMF was assumed to be approxi-
mately the Standard Project Flood (SPF) in utilizing the U.S. Army
Corps of Engineers, Hydrologic Engineering Centers, Computer Pro-
gram (UHCOMP). The peak discharge for the Clark Method were 10,100
cfs for the SPF and 21,162 cfs for tha PMF. The peak discharges
for the Snyder Method were 7,816 cfs for the SPF and 15,952 cfs for
the PMF. Hydraulic studies were performed at the spillway gravity
structure. These computations assume weir flow below the bridge

8




deck, orifice flow was assumed in control along 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 Engineers, Hydrologic Engineering Centers,
Program HEC-1 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 spillway 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. Assuming 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 also 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 pipe (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 also unknown. Stations below 154 + 00 have a higher
grade indicating that the road would not be overtopped.

Experience Data

The owners representative at the site was unable to provide in-
formation reievant to performance of the spillway during extreme
rainfall events.




6.1

SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations And Data Review

The lake dam consists of a concrete gravity structure approximately
200 feet long (which also serves as the dams spillway 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 this 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 route 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 movement. 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 also
occurring at locations where members for the overlying parkway
bridge frame connect to the dams downstream face. A limited amount
of water is flowing in the narrow Stony Brook serving as the
spillway channel immediately downstream of the gravity section.
Limited seepage was also noted to be occurring through a weep hole
in the easterly head wall for the gravity dam. Some piping 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, sloughing, 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
parc) is along the location of the now-abandoned section of the old
parkway. Grasses, trees and shrubs of various height generally
cover the exposed side slopes. Seepage is occurring through the
embankment/impounding section of the abandoned segment of the road,
into a basin area existing 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 significant, this area of reservoir embankment was not observed
to be experiencing distress such as piping erosion, sloughing, or
settlement.

10




Geology and Seismic Stability

The New York State Geologic Map (1970) indicates the dam is sited
in an area of amphibolite 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 also states that there were "no
crevices....porous seams or fissures seen".

Although granite gneiss is generally considered to be relatively
impervious, amphibolite 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. Aggarwal and Sykes
(1978) believe that the Ramapo Fault is capable of generating an
earthquake of a least intensity VII. Their map has been reproduced
here as Geologic 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 Mercalli Location Relative to Dam
1783 VI 23 mi. SW
1878 v 22 mi. NE
1947 FEE. 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.

Data Review and Stability Evaluation

NDesign drawings applicable to stability evaluations made available
for this study are limited 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 fully ascertain the size of all parts of the

11
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gravity and embankment structures are not shown. Soils and rock
properties assumed for the original design of the gravity section
are not known. As part of the present study, stability evaluations
have been performed for the gravity section. Actual rock and soil
properties, and depths to rock and groundwater, have not been de-
termined; where data was lacking, assumptions felt to be realistic
but conservative have been applied. The condition for a reservoir
at the spillway elevation (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
stability against overturning and sliding for the forces assumed
(wherever the computed factors of safety under certain conditions
approach unity; below unity is considered to be unstable).

Results of Stability Computations

Factors of Safety

Case Uplift Overturning STiding
I. Water level at top of dam,
dam and footing YES 1.01 0.82
integral unit, down-
stream water level at NO 1.70 131
base of footing.
1I. Same as I but for YES 1.01 --
dam section at top
of footing. NO 1.50 1.03

Critical to the analysis and resulting indication of stability are
the items of uplift water pressures acting on the foundation of the
dam and the permeability of the sites foundation rock. The analy-
sis uplift force was based on full headwater hydrostatic pressure
acting on the dam's foundation upstream corner; tailwater 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-
sulting uplift 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 rock, without having information on the permeability/
seepage properties of the foundation rock 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 causing
the same effect as uplift at the base of the dam could require a
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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 uplift may not exist at present and only develop at some
future time. Without a condition with high uplift forces acting,
the factor of safety for stability against overturning and sliding
would be at a level considered acceptable for design.

The geology review provided for this study, (Section 4.1 (b) above)
indicates that this site should be rated as a Seismic Probability
Zone 3 on the basis of current data (reservoir 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 uplift loading based
on the seismic coefficients would lTower further the already low
factors of safety computed for conventional static loading condi-
tions.

Loading conditions as assumed in this reports analysis most pro-
bably have existed, with the possible exception of uplift. The
stability experienced may be because the computed uplift water
pressure has not existed and/or, the additional weight of the
bridge-roadway (unknown in this reports analysis) imposed onto the
dam foundation has made a significant contribution to its stabil-
ity.

The past performance not withstanding, the future stability of the
concrete gravity section is as suspected. In consideration of the
high seismic hazard presently attached to the area and the existing
uncertainty 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 engineering study as necessary
to properly determine the condition and effect of underdam seepage,
and more fully ascertain the seismicity of the reservoir area.

The necessary engineering geology field explorations could include
a geophysical investigation of the general area and subsurface
exploration methods, such as borings, to obtain undisturbed rock
samples to determine the engineering/geologic character and prop-
erties of the reservoirs foundation rock, and the installation 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, although considerable
seepage is occurring through in one area. It is recommended that,
at the time studies for the gravity dam are undertaken, field ex-
plorations and engineering studies also be performed to ascertain
the area of embankment seepage and develop a method for correction
of the condition.




The embankment has a large number of trees growing on it which
should be removed. Seepage may be related to tree growth where
seepage paths may have developed along root systems. If this is
the case, it may be necessary to make a relatively comprehensive
evaluation of alternatives to eliminate 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 inadequate, especially when
uplift forces are included in the analysis. Some minor repair work
on the bridge is required. The downstream area immediately below
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 located between
the embankment and the new section of Seven Lakes Parkway.

Hydrologic 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 spillway 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-
termine the conditions and effect of underdam seepage and more
fully ascertain the seismicity of the reservoir area. The neces-
sary engineering geology field 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 determine the extent of seepage and
source of seepage. The embankment has a large number 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 drainpipe 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 evaluation has found the spillway to be seriously
inadequate. 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
hazards 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 information 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 spillway capacity, lowering the water
surface elevation, lowering the spillway elevation, the feasibility
of providing a high stage diversion around the dam and under the
roadway using culverts, 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

DRAINAGE AREA CHARACTERISTICS:

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):

774.0

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):

ELEVATION MAXIMUM DESIGN POOL: 774.0

774.0

ELEVATION TOP DAM:

774.0 concrete section

CREST:
a. Elevation 774.0
b. Type Concrete Weir
C. Width -0
d. Length 170 feet less piers
e. Location Spillover__ Entire length of concrete section.
f. Number and Type of Gates
OUTLET WORKS:
a. Type Two sluice gates.
b. Location _ Center of dam at base
c. Entrance Inverts 745
d. Exit Inverts 745
e. Emergency Draindown Facilities __ Just sluice gates.

HYDROMETEOROLOG I CAL GATES:

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

MAXIMUM NON-DAMAGING DISCHARGE: e




APPENDIX B
PREVIOUS INSPECTION REPORTS
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Apstiestion {or the Construction or Peconsiruction of a Dam

Appication © hereby mede to the 8toie Daginecr, Al No VL, ia compliance with the provisions of Chapter
1 XV of the Cone didated Lavws and Chagptos ta7, Lawsof v, Sect-on 22 as amended, for the approval of specifica-

oo 230,.8n3 corc wall, [622, 623, {624,

¢ on: and deiailed drawings, morled.

1 Y 1 i -
herewith submitted for the { OZ?CLTE'C:;H ij' of a dam leca! d as «tated helow.  All provisions of law will be com-
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Seinw the spilicrest, g dniec ol o D Iret wide in he clear BY o fect high, and the bottom will

ST sdiien Eelow the spillerest.

ro. Mioxs Eelow the proposed dam there will fo an amonbuilt of o o
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REa 0 BTAT L DR EARTMELG 00 FRVIRG MEAL CONGERVAT LUN
BAM PR et O B eORY \ 4t e _‘)({\‘(".. S
(By Vigual Faspet ond s \
(\',. N hea (:’:L e\ C.oom
l I Date
Lz Number River Basin Town i Covut 7 Nazard Class¥ & Inspector
SN [ i : T { . % ; - Gl ¢
="‘J—-:)t°') é—- --.-.":-'--'J i- :]:.’_, 2 - ”:L.:. R ! ;l.: .‘_ = :’" — "'-‘T) L‘ 7 I‘L(-}(Q 'S'It 3 ,< {‘,
Lype of Constructicn Use
El Earth w/concrete spii'way [:] Water Supply
[l Earth w/drop inlet pipe ] pPower
[] Earth w/stone or riprap spilluay Recreation
{1 concrexc [}y Fish and wildlife
[[] stone | Farm Pond
[[] Timber ! No Apparent Use-Abendoned
Estimated Twpoundmeni Size Estin:ted Height of Dam above Streambed
D 1-5 acres D Under 10 feet
] 5-10 acres i d 10-25 feet 3 o
Over 10 acres 3 s(3 : m Over 25 feet

oA - sexs

Conditica of Spil: ay

Service satisfactory 1,;__'J Auxiliary satisfactory

e
In need of repair or rwaintcnance L] In necd of repair or maintenance

O

Explain:

Condition of Non-Overflew Section

Q’ Satisfactory
b In need of repair or maintenance Explain:
Condition of Mechanical Vquipment
[§] satisfa:tory
[J 1n need of repair or maintcnance Explain:
Evaluation (From Visual Inspection)
[] WNo defects obscrved beyond normal maintenance
[[] Repairs required beyond normal maintenance
*L¥plain Hazard Class, if Necessary st o e Yy bl o | \g

R dac = B3
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APPENDIX C
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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CLEECT 1-¢ (1-T1E DaT,23UN1 01 N S=RAL ,4=RUNCFF,S=PNT,'6=STOP)
cNTEK TIME IMTeRVALCHMIN) = file

CELECT T=¢ (1=TIME I4T,2=UNIT H,3=RAT +4=RUNCFF,S=FNT,'6=STOF)

ANTEK DRKATNAGE AREA (SGMT) = % <9E
SDELECT 1-3 (1=INPUT UH, Z=CLARK, 5=SNYDER ) 2
CNTER NUMEER CF TIME-AREA ORDINATES (. =NONE)= C
“NTER CLAKKS TC AND R (HKS) = S.768 1.6C
TE CH TC R
379 0.77% By 1 .60

CELECT 1=6 (1=TINE INT,2=UNIT H,2=RAI ,4=RUNCFF,5=PNT,"0=STUP)

twlER RATIO  1MPERVIOUS = .00
SELECT 1-3 C T=RAINs ¢=SPS, 3=PM5 ) c
ENTEK SFS INDEX RAINFALL (IN) = 12.0C
; CinTER TROUPC AND TRSDA (SQM1) = 1.00 990
DELECT 1=-35 (1=INLIT+CONST, 2=ACUM LSS, 3=SCS) 1
NTER IMITIAL LOSSC(IW)s, CONSTANT LOUSSCIN/KR) = 1.00 C.1C

CELECT 1-¢ (1=11IME T To<=LNIT HoS5=KkATIr 4=RUNCFF,S=PNT,'6=STOP)

“NTER A TITLE PLEASE - _LAKE SELAQ SIF
t vTEK SThHTQ,GRCSw,AND RTIUK = 2C.t0 2¢C.GC 1.00
tk MIN KALN LuUSS o¢XCESS UNIT Ha» ECSN FLCW
1 G EL0C  U.4b. 0.6 15¢&. U l.
l U GaUg - .68 0,060 53C. 2C. 20
3 0 G.0C 0.00 0.00 739 . 20. 0.
4 € 06.00 0.€0:- 0.00 1216. 20. 20.
S b bedd  0.00 8400 1245. v éC.
6 € C<086 B.GO G6.00 1003. 20, 20.
7 G €<0% 007 8.90 61c. 20. 20
& g .07 0.0 0.00 324 2C. 20«
9 & €01 06,01 4U.066 178 « 0. 2C.
1C ¢ €07 @871  £.00 89 . 20. 2l
1 0 G017 0.67 @.0C 47. 20. 20.
L U G007 D.CY 0,00 &S 20« 2C.
13 0 05 @03 0G:G0 P30 0. cG.
14 0 0.06 0.C4 0.CO y S 20. 20.
15 U GL.85% 0.0 8.86 20. 20.
1€ 0 C.12 0.12 0.00 20. 20.
17 G U064 U.Uu6 .60 <u. 2C.
1t 0 0.03 0.03 G.00 20. 20.
1Y G uv.01 0.01 0.00 &ls 20.
20 ¢ C.07 ©U.0% 6.00 2C. 20.
2 G Ls0Y 0.0% U006 2l. L.
e g C.801 OG0 000 20. 20.
3 0 ¢.0" 0.0% 0.00 cU. 20
ih g ¢.0% 0.6% 0.00 20, 2C.

4
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2U. 123
0. 166.
20. 278.
cls 4¢C.
20. 714,
20. Y64,
20. 1166.
2C. 1402,
20. 1875,
2C. 2?30,
20 4336.
¢C. eeci.
el tu33.
£Us 10108.
20C. $639.
cU. t3e68.
20. 6041,
Z2U, 3v20.
U 2455.
. 1585.
20. 1085.
20. &
APV ———




76
7
75
‘Y
al
31
el
3
t4
&D
KA}
3l
¢y
2G
C
vl
G
S5
14
5
S¢
57
S
v
1CC
Tul
10¢
165
104
1wy
1Ce
1C?7
1C8
F%

TOTAL

OO CcCCcCOoOb oM DOoOOODDCODDaAar D OrooS O acCoce

L.C1
LU
.01
C.0¢
.02
(I P
.02
.02
C.0¢
(.0
.06
L.0c
.20
L.07
.06
C.07
C.01
LG
(.C1
L.01
C.01

1019

0.61 0.00
U.ul J.UU
0.01 G.0O0
0.0¢ wu.0C
0.02 0.00
0.62 C.CG
0.02 0.00
0.0 6,00
0.C2 G0.0¢C
.05 C.UU
6.Gs C.CO
0.0 C.0C
0.10 0.10
u.u7 U.GLU
0.C6 C.CO
0.¢1 0.CO
0.C1 0.0C
L.01 L.GL
0.1 0.00
0.1 0.00
0.01 G.00

4.70 12.49

20.

‘L.
0.
¢J.
0.
él.
e
20,
2C.
20.
20,
PAVIN
20.
2G.
&0k
20.
20.
L.
20.
0.
20.
20«
20
2C.
20.
cG.
¢0.
0
20.
20«
20.
cQ.
¢C.
el

21¢£0.

507.
sle.
i i
v4.
55.
38.
29.
25.
ed«
2.
¢0.
20.
36.
3.
114.
142.
145.
12C.
ge.
52.
5¢ .
29.
25
2¢.
21.
1.
20.
20.
20.
c<C.
20.
20'
20.
el

81624,




=== CPERATIONS AVAILABLE ~---

TIME INT = SET TIMC INTERVAL CF ALL CL-PUTATICHNS

UK IT H = COMFUTE UN BY INFUT, CLARK, OR SNYDER

RAIN = INPUT KAIiv AND LOSS RATE DATA

FUNUEF = INPUT BASEFLOW, CUMPUTE & FRINT HYLROGRAPE
EAT = PRINT UNIT HYDROGRAPH ONLY

sSTOP = STUP EXECUTION OF FROHKAM

LSER MUST SELECT OPERATION DESIRED
AY RETUR& Tu ANY OPERATION

"CLECT 1=+ (1=11IME 1'T,2=UNIT Hs2=kA1%,4=KUNCFF,5=FNT,"6=STQF)
'NTER Tleor INTERVALCHIN)= 6C.

CELECT 1-6¢ (1=TIME TuT,Z2=UNIT Hs3=RAIN,4=RUNCFF,5=PNT,'6=STOP)

«NTEK DR2INAGE ARFA (SQMI) = 9.9C
SELECT -5 (1=TNFUT UH, ¢=CLARK, 3=SNYUEK ) 3
“NTER SNYLERS CP AND TF (HKS) = SRR 4.45
(ATER INITIAL EST. CLARKS TC % (HkS) (.=DEFALLT)= 0.00 0.00
TF cp TC R

383 0.603 3.16 5.44

4.24 G.051 5.4 3.58

4.55 0.660 .30 3.u4

4.51 G.oa7 el 3.9¢

4.47 0.623 5.23 4.03

b4 G.6:1 2.¢3 4.03

SELECT 1-0 (1=TIME TANT,Z2=UNIT H,o2=kAIN,4=RUNCEHE,S=FNT,'6=STOF)

ANTER RATIO IMPERVIGUS = C.00

SLLECT 1-5 ( 1=RAIN, 2=SiS, 3=PMS ) P

«ANTEK SPS INDEXx RAINFALL (IN) = 1¢.0C

CHTER TRFSFC AND TRSDA (SCOMI) = 1.00 9.90

CELECT 1-5 (1=INIT+CONST, <=ACUM LOSS, 3=SCS) 1

cNTER OINITEIAL LOSSCIW), CONSTANT LUSSCIN/HR) = 1.00 6.1C

SELECT 1-0 (1=TIME INT,2=UNIT HsS=RAINL,4=RUNGCFF,5=PNT,*6=STOP)

LNTER A TITLE PLEASE - LAKE SE:AGO LFF
CNTER STRTG,QRCSN,AND RTIOR = 20.00 24 .00 1.00
HR MIN RAIN LOSS EXCESS UNIT HG KECSN FLCw
1 0 C.00 0.uC ©€.00 85. 20, 0.
2 0 0,00 0.00 0.00 301. 20. c0.
3 0 ¢.06 0.00 0.00 579. 20. 20.
4 ¢ 6.00 0.CO 0.00 807. 2U. 20.
5 B -vell 0.0 0,08 897. 20, 20.
§ B .00 0.00 0.00 813, 20. 20.
7 & .8 0.8 0.08 645, 20. 20.
8 6 0.0 0.0 0.00 501. 20. 20.

0
G




10
LR
12
15
14

16
1.¢
1¢
19
20
P
2
Cis
24
(S
¢b
et
‘&
9
30
30
32
Z5
14
35
26
LY
38
3y
4U
41
42
43
44

’
-

46
47
48
4«9
50
51
52
o0
54
55

57
54
59y
€0
¢l
P4
63
é4
65

R
(.01
L.01
C.01
L.03
(.04
t <05
Cal2
L.lUé4
.03
C.01
C.01
Lt.01
(.01
¢c.01
.01
fta0¢
t.02
t.0¢
C.02
Lele
t.0¢
L.04
0.064
(U4
.04
c.04
L.064
telk
16
Le20
G951
telY
L«15
03

€+352
Lede
n,32
GeS2
(e32
1.05
i
1.54
3¢90
1.4

Gl
6.01%
0.01
0.01
.u3
0.064
0.C5
0.12
U.ué
0.63
0.01
0.01
G.C1
0.C1
0.01
U.01
B0
0.02
0.02
0.C2
.02
0.Ce
U.C4
0.Cé4
G.L4
0.C4
0.04
0.C4
U.14
.13
0.10
0.10
V.10
C.1C
0.03
0.03
0.US
0.03
<03
0.03
0.1U
0.10
0.10
0.10
0.10u
0.10
0.10
0.10
0.10
0.10
0.10
0.10
G.10
0.10
g.10
0.10
U.10

C.C0
0.C0
0.00
0.00
C.CU
0.CO0
C.CGC
0.00
UIU(I
0.CC
0.G6C
0.00
G.0C
0.00
0.0C
C.0L
C.CU
0.00
.00
C.00
0.0

.00
C.00
0.0C
C.lL
G.00
0.0C
C.0C
U.CC
803
0.1C
0.41
UGS
0.GS
g.0C
0.0C
.00
0.00
0.00
3.00
Celc
0.02
0.02
0.02
U.Uc¢
0.0¢
0.2¢
0.22
Uelc
J.2¢
G.2¢
0.22
Us9S
1.13
1.44
3.80
1.34

39C .
304.
237.
185.
144 .
1.
8¢«
638.
93,
42.
S35,
26.
Al
1% «
12.
Ha.

r
20.
20.
20.
cl.
0.
2U.
2U.
2C.
20.
¢U.
20.
cC.
¢C.
Zibie
20
2C.
20.
0.
20.
26,
2C.
20 .
20
&l
20.
0.
20.
L.
20.
¢C.
20.
cCe
20.
PAVIN
20.
&bo
20.
cU.
FAYEE
&lis
20.
2C.
20.
U5
2l
0.
2U.
¢cC.
20.
c0.
2l
20

cC.
20.
26,

¢clL.
20.
20,
20.
20ie
20,
28«
20
éG.
20.
20.
20.
et
20.
2b.
20.
0.
Zul
2l
20 .
AT
20.
0.
2C.
26 .
20,
20.
20
¢G.
23.
i s
1C2.
233«
296.
53¢2.
56C.
554 .
4«63,
5Tee
299 .
236,
195
109-
i
132 s
151,
187
Cets
She.
503,
683,
845.
16033,
1243,
1y 3s.
29TV
4505,

<-g




£6 G 1.45  G.18 ¥.03 el 614y,

0?7 (1 (R £ R 9 A o R o . T3v4.

68 g 0.20 0.10 0.10 20. 7816.

69 €  ti.d6 G180 % et 1334,

70 g ¢.26 0.10 @.10 20. 6256,

3 71 0 dea20 0.170 0.10 &l 5162.
72 G C.20 0.1 0.1%0 2l . 4177 .

r3 b el Uall ULa 2t. 32363,

74  ¢.09 0.01 0.00 245 275§8.

75 6 .07 0.0 @.806 20 < 2229

76 g GU.0% '0.6% @.086 260, 1281.

(i ¢ G <81  U.8YF Ut 20 « 14C6.

(&) € C.01 0.81 0.00 el 1IE2.

7Y G C.0¢ @ 0.02 @.00 20, c b4,

g0 g  U.02 .02 @.0U 2. E78.

1 G L.@82 Q.02 G.0C Z2C. 532.

el @ @.02 0.2 ©.00 20« 419.

a3 G .82 0.02 @.00 20, 331.

&4 G G.02 G@.02 @.00 20, é6é.

&5 € G.US 0.0y G.06 2l <G8 .

ch ¢ ¢.06 0.06 0.00 0. 162.

&7 G €.08 0.08 0.00¢ 20, 125

&8 @ @.206 0.10 0.10 20, 102

&9 g Ueld Ui © §.86 ¢bs &5.

%0 ¢ G.C6 0.0 0.0C 2t 57.

$1 ¢ ©.0% 0.07 0.00 20. 110

G2 g 001 0507 000 20 116.

$3 g LY JabT Gl &l 166«

94 g . CJ0T - 0.81 6,86 20 . 57.

45 6 Ce@01 0.0 0.60 20. 12,

S6 g €01 0.0 0.080 20. 60.

Gt L U. 2l

Ge ¢ 20 4,

49 € 20. 38.

1C0 N 20. 3&.

el u 26 3.

1€2 C 24 . 29.

1C3 0 U, el =

106 9] 20. &5«

1ES ¥ 20 ib.

1Cé 0 204 23

o7 G 20« 23

108 0 2C. 22

: 1Ly U <U. 22
] 110 0] c0. P
i 1 C b els 4
17¢ (V] &l 2Vs

115 C &Ws eC.

114 G 20 20.

115 C c0. 20.

116 Q 20. 20

i ¥ (" T4 1R i

i 11¢ C 0. el
11y V] cC. 0.

120 (] 20. 20
: 1CTAL $7:19 &:70 12.649 037¢. 24L0. 81987.




SELECT 1-6 (1=TIN¥E 1.T,2=UNIT H,O>=RAIN,&=RUNCGFF,S=FNT,"'6=STOP)

¢t NTER TIME INTERVALCUIN)=

6C.

SELECT 1-¢ (1=TIME 11T7,2=UNIT hs3=RA1L.,4=RUNUFF,S=PNT,"'6=STOP)

_NTER DRAINAGE AREA (SGMI) =

T

-

wTER CLAKKS TC AND R (HRS)

TP CP TC

3.95 C.784 5.7C

' ELECT 1-#4
NTEK RATIC IMPERVIIUS =
SELECT 1-35 ( 1=RAIN, 2=SFS.,
NTEK PM5 INDEX RAINFALL C(IN
tRTER RG6-K12,R24,RGE,RT2,R9E
ATEK TRYFC AND TKkSDA (SGMI)
SELECT 1-3 (1=INIT+CCNST, 2=
NTEK INITIAL LOSSCL ),

-~

ceLeCT 1-5 (1=INPUT UH, ¢=CLARK,
NTER NUMLEKR OF TIME-AREA ORDINATES ((=NONE)=

9.90
5=SNYVEF )

= 5.8

1.4¢

C.00
3=PMS )

) = 24.0C

= a0

3

= G080

ACUM LOSS, 3=SC

CONSTANT LOSSC(IN/HR) =

é
0
1.46

(1=TIME 1ivT+o2=UNIT He3=RAIN,L=RUNCFF,S5=PNT,'60=STOF)

2¢.00 137.00
9.90
S 1

1.00

151.00

C.1C

SELECT 1-c¢ (1=TIME I4T,Z=UNIT KHs3=KAIN,4=RUNCFF,5=PNT,*'6=STOP)

MNTER A TITLE PLEASE =
“NTER ST“TG,GRCSN,AND RTIOR

nR MIN FAIN LUSS EXCESS
1 g (.02 @s02  U.00
P g GC.g2 @02 600
3 G w2 862 U400
4 € .02 002 G406
S 6 (<02 0.02 0.60
6 G 0«02 @.02 0200
7 t wally B:05 dsUE
o ¢ 0% @.85% 000
9 g w05 0,05 U.00
10 0 L0 U5 0.00
i1 U =05 J.US LeLL
12 g “E.0% 0,05  C.00
15 . a2l @27  0.08
14 U Us2y . U<2s U
15 B . 30 @38  C+13
16 0 E<80 @10 0,70
17 0 (.29 U.T0 019
18 U G223 0:70 U3
19 ¢ Lol U3 U086
2€ U €.03 903 0,80
1 g .05 G.03 0.00
22 § €03 GU.U03 0.00
c5 g a3 U085 U0
‘b4 C 03 80,803 0.00
Pl B .e1Y ©Cal0 0,09
26 g L1y U0 009
el 8 LY 8kl  GbY
'z U 679 U1 Ua09
¢y € wely €10 0609
30 0 (.19 ©0.10 0,09

LAKE SE1AGO_FMF

= 26 <0
UNIT HG RECSN
16v. Al
562 . 20.
984 . 2lie
1257 . 20«
126+~. 2l
997. 20
587 < 2t.
28¢&. 20,
&7 « 20,
665. 20.
L 28
T cO.
- 20
28
2C.
20
2G.
20.
2.
20
20
20.
. 4
20.
20,
20.
¢C.
rq i
20,
20.

2t .lu 1.00
FLUW
eds
20«
20«
20.
el
20.
i HEe
20.
20
20.
205
20
20
2l
42.
2N
574.
1681,
13¢5,
1404,
1158,
823.
481,
¢99.
153,
144,
4 o o
K o
406.
452.

n

159.00

4




31 G E.4E
32 £ Q.4%
33 0 C.ba
34 0 0.48
35 C (.48
36 0 0O.b5
37 @ 2.45
38 0 c2.46
39 €5 ti8
40 & 7.80
41 0  Z.8¢F
42 i 226
45 0 tie29
L4 ( Cud9
45 G .29
46 8 829
47 £ wed¥
X} 0 G.29
LY [ 3
50 ¢ uv.01
51 g vl
9e gl e
53 0] {01
54 C (.01
53 L 03
26 € €03
5T t v.03
58 C C.03
29 G a3
50 0 C.03
&1 U Ll
cz (TR e
03 U E.lb
4“4 G (.66
£5 1 IR L.
(1] @ 013
&d b Ll
15} C (.02
¢y G ( .02
U 0 (.02
1 6 Labe
7e 0 ¢.02
‘3 0]
4 (4]
‘5 U
7€ 0
7 0
Ix ) U
‘G U
C C
54 0
(o4 Q
J u
A 4]
TCTAL 3C.53

SN R T
Ut (038
.10 U 3%
G.10 G.38
U.10 (.38
0.10 0.3%
0.10 1.95
.10 2.36
.10 <2.98
.10 #,20
1 5% [ P Sy 7 4
.10 216
.70 G.1%
3 08 f 3 S 9 PR
2 0 1 SRR
0180 G019
g.10 619
8.1 Q.19
0.01 0.00C
0.01 0.00
4 .49 G.0C
0:01 0,00
0.0% 0.00
0.C1 .00
€.63 (00
0.C3 0.00
0.03 0.0C
0.C3 (.00
.03 valbit
.03 ©.00
0.10 ©D.62
0.10 U.04
L.TU L.GE
0.18 D.36
0.10 (.07
0.0 0.03
0.CZ2 ©€.GC
0.02 0.00
0.02 (.00
0.62 0.00
U2 G060
0.02 0.00
4.90 25.63

2l
20,
20,
20.
et
20.
. 8 58
20.
26 .
20.
20 .
208,
2C,
20.
20.
i
20.
20,
208
20,
el
ells
20.
20
&l
20.
20 .
2U.
2l
20
20,
20
26
éb.
A
20.
20«
0.
20
28
2.
0.
20.
2l
2l
2%
0.
20
2l
20.
2l
20.
£l
20

63 4. 1680,

5N .
Ta2,
1080.
1451.
1822,
2113,
2950,
3585.
56 7.
9C52.
13998.
18¢637.
21162,
20557
170C¢2.
11658.
1485,
L4654,
2s02.
1875,
1284,
~bb,
4835,
255
126
s
4%
Sl
&9
22
&3
38 .
1¢6.
190 <
389Y.
SS90 .

i &
03,
56
269 .
0%,

g il

L i 408
43.
5%e
2%
21
20.
20
20«
éo.
20
20.
20.

165293,




CeLECT 1-¢ (1=TIME IaT,¢=UNIT H,S=RAIN,4=RUNCFF,Y=PNT,*6=STOP) 1
CNTER TIMe INTERVALCGWIN) = 6G.
JELECT 1-6 (1=TIME INT,2=UNIT H,3=RAIN,4=RUNCFF,S=PNT,"6=STQP) 2
ANTEK DRAINAGE AREA (SQMI) = 9.9C
v SELECT 1-3 (1=INFUT UM, 2=CLAKK, 3=SNYDER ) 3
g UNTER SNYDERS CP AND TP (HRS) = .62 4.45
‘ «~TER INITIAL EST. CLARKS TU & (1RS) (C=DEFALLT)= 0.00 0.00
TP cp e R
3.83 0.603 5.16 3.4k
4,24 0.651 5.62 S8
& =55 0.671 5 <30 3.84
4 a5 U667 AL 3.98
4,47 0.633 523 4$.03
4 .49 0.631 Sedd 4 .03
CeLECT 1=+ (1=TIME INT,2=UNIT H,3=RAIMN,4=RUNCFF,S=FNT,'6=STOP) S5
“ATER RATI10 IMPERVI1LUS = (- GO
ELECT 1-5 ( 1=RAIN, (2=SPS, $=PMS ) 3
NTER FMS INDEX KAINFALL (IN) = 24.0C
NTER RE,H12,R26,RLE,R72,R96 = T0¢ 60" 122.06 137.00 -151.00 159.00
CNWTER TRS+C AND TRSDA (SumI) = .00 $.90
yeLECT 1=5 (1=INIT+CONST, 2=ACUM LOCSS, 3=SCS) 1
WTEK INITIAL LOSSCI.), CONSTANT LOSSCInN/HR) = 1.00 0.1
CLLECT 1-G (1=TIME J«T,2=UNIT H,3=RAIN,4=RUNCFF,5=PNT,'6=STOF) 4
NTEK A TITLE PLEASE - LAKE SA0AGO_EMF
NTER STKTG,Q@RCSN,AND RTIOR = 2C.00 2C.00 1.00
FR MIN RAIN LOUSS t£xCESS UNIT Ho RECSN FLCW
1 6 w2 .02 000 L i 2l et
2 g - G022 Q.82 0,008 % {9 Rk 2Us
3 g tsb2 0.02 0,00 5719, 0. £ s
4 0 ©.02 .02 000 807. 20 . 20«
5 0 a2 Ul GREE 891¢. 24 20 .
6 € €02 002 Osu0 55, 2% 20.
[ 4 U CL0y 005 d.00 645, 20, 20.
& g €.0% 0.5 .80 Ul . 2l. 20
G 6  L.U09 005 Esb0 390. 20, 204
10 g  Cally  0.05 b0 304. i 20.
1 @t aty UellS Gl 3V « 20, 20.
12 g w05 005 0,00 185. 20. " 0
15 U ekl  Ue2) L.0Q 144 . 20 ¢ ¢C.
14 g .23 0.2y 6.0 Tig e 2l 41 1
15 U a3t D18 G:13 856 20 5 9




16

1¢
1y

)
&

a3
24
<5
26
7
28
<Y
i
Zi
32
$3
54

<4
-

26
S
it
59
4C
41
42
43
44
45
46
47
48
49
50
51

<
-

54
55
56
> T
S

¢C
¢
~e
03
64
e

0.80
Uad9
Eel3
<03
.03
L.C3
£a03
£k 83
Ga03
R
.19
Lty
=19
w9
e
L.b s
.48
Lot d
Cebd
L bo
C.68
d« i
c.bb
5.08
7.80
P
11-26
Ce29Y
.29
wel?
Vel9
{29
CadY
sl

L
L0
G001
(P 0l
(.01
vel3
Oe03
v ol S
(e U3
L.03
2 st5
1155 ¢
(.14
{elo
L.66

st

<10
U. 10U
0.10
.03
<03
il 403
603
L.03
0.03
(3955 {1,
@.%0
6.10
0.10
0.10
0.10
0.10
0.10
C.10
0.10
(325910,
0.10
.10
G.10
.10
3,5
U.10
0.10
0.10
0.10
V.10
0.10
G.10
0.10
0.01
0.01%
0.01
€01
0 by
0.01
0.03
0.C3
LeU3
0.03
0.03
UeOS
.10
0.10
0.10
g.10
U710

J.?70
tel9
0.13
0.6U
0.00
Gl
.00
t.00
U.00
tie U9
0.69
0.09
0.09
Leli9
0.09
Ue3s
0l 38
G I
38
C.38
U.38
1.95
edb
2.98
=70
207
236
C.19
Q.19
g.19
019
.19
(4705 5
U.lt
(.00
C.C0
0.0C
Uell
0.C0
0.60
€00
LU0
.00
G.CC
C.00
u.lc¢
(.04
Gelo
0.36
UsU7

6&.
53.
4¢ .
335
26,
el.
e
G
1 -

g.

20
P9l
20,
7
20
2@,
¢0.
20,
20
2.«
20.
0.
2lls
20 .
P4 % i
20+
20
i
ells
20,
2l
éG.
Zs
20
2ilis
2G
2C.
Pl
20.
cle
2
20,
20 .
2t
2t
20«
20 .
¢l.
20.
2t
20.
20«
20
2Us
20.
2C s
2l
2l e
el
cC.

118,
LI
56%.
o550 .
9E2 .
S48.
8C6.
649,
SZ2.
411.
5535.;
339.
361.
4G 2
444,
501
615 =
563
1653
1326
5% <
18%6.
255G .
3756
5931
SNET <
12504,
15652
15952«
145 ¢8.
12557
10525.
846G4.
&7 .
SS72
Loy,
35¢9.
Lt V8.
2204.
Y4238,
1347
-7
tE26.
645,
8.
L3S,
i 5 [
£6&s
2té.
3¢CY.




66
7
¢8
9
70
&
72
(5
74
75
76
7
70
Yy
¢l

« 2

&4
&5
&h
&t
8

0
v1
62
93
v

56

TOTAL

013
0.02
.02
L.0¢
t.0¢
t.02
t.02

.”Ucb)

0.10
0.02
0.C2
< lid
.02
0.02
0.02

4 '9['

C.C3 20, 4C7.
J.00 20. 454,
0.0C eC. 530.
g.lL 2C. 48,
0.00 20, 4C3.
.00 2d. Sét.
.00 20 254.
2G. éC1.
20. 161,
20. 130-
2C. 1C6.
éC. gl
20 2.
20. (%
20. 52«
20. 45.
201, 59,
20. 35.
0. 52is
206. e
24, dis
20. 250
20. 24 .
cC. étl.
20. 20.
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PDATED AUG 74
HANGE NO. 61
CHIB BRI R R
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RESERVIIR ROUTING OVER STRUCTURE OF SPF
SERVICE SPILLNAY ONLY
JOB SPEL IFICATION
NQ  NHR NMIN DAY IHR IMIN METRC [IPLT IPRT NSTAN
k] 1 ) L) ) f ) ¢ f f
JOPER NWT
3 )
HHEREE IR it HEFEREE R HERER HEERREEERE
SUB-AREA RUNOFF COMPUTATION
ISTAQ  ICOMP  [ECON ITAPE  JPLT  JPRT  INAME
(] [} f [} § ] §
HYDROGFARH DATA
[HYDC  TUHG TARER  SNAP  TRSDA TRSPC RATIO ISNOM  ISAME  LOCAL
= 9.9 04 0.6 6.6 4.0 ) [ )
INPUT HYDROGRAPH
13. 88. 167. 123. 166, 278. 476. 114, 964. 1166.
1462. 1875. 2738. 4336, 8627. 8832 19188, 9939. 8368. o841,
3928. 2455. 1585. 1085, 754, 587, 316. 171, 9%. 5.
PEAK  6-HOUR Z:-HOUR 72-HOUR  TOTAL VOLUNE
CFS 10108, 8319, 7. 2512, 75356.
INCHES 7.82 11.72 11.80 11.86
AC-FT 4127, 6186. 6230. 6238,
HE RN HEEHIH HREBE RS FHEEHEEESS HREEEHE IR
HYDROGRAPH RQUTING
ISTAQ  ICONP [ECON [ITAPE  JPLT  JPRT  INAME
¢ { ¢ ] § § #
ROUTING DATA
8L0SS  CLOSS AVG  IRES  ISAME
.0 4.0 6.0 1 i
NSTPS  NSTOL LAG  AMSKK X 15K STORA |
1 f [ N 0.0 0.0 -1, é
STORAGES [ B 3. 400, 94, 1200, 1506, 1804, 18, 2404 M. |
OUTFLONS (B 918. 1497, 2864, 3899. 4698.  10277. 19772, 31893. 45984, '
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3. 81. .
0. 98. 1.
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118. 592. 203.
167. 839. 288.
221, 1845. 391,
296. 1284, S16.
3718. 1639, 1.
489. 2303. 1136,
461, 3533. 1775.
928. 9482, 2932.
1249. 7730, 4682,
1607. Y471, 6486,
1763. 19024, 9986.
1743. 9154, 9218.
1649. 7285, 1461,
1533. 4981. 5386.
139%. 3188. 417,
1216. 2028, 3941,
1027. 1335. 3362.
856. 926. 2665,
3. 631, wn.
603, Mz, 1514,
Sit. 244, 1286,

~ N - e pma pea o e s
§ E S RN R O R RN R, e e e N T ORI @ 0™ ~uo e wr—

432, 133. 951.
349. 73, 743,
742,

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUNE

CFS 9586. tt. 2968, 2391, 71742,
INCHES 6.68 11.16 11.24 11.24
AC-FT 3528. 5894. 5932. 5932,
B MR HEHE HEHEHIE HE N

RUNOFF SUMMARY, AVERAGE FLOW

PEAK  6-HOUR  24-HOUR  72-HOUR AREA
HYDROGRAPH AT § 10108, 8319. 7. 512, 9.90
RiITED TO ’ 9585, . 2948. 211, 9.9
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HANGE NO. 81
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LAKE SEBAGO DAM
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JOB SPECIFICATION
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K] 1 [ ] 8 f ) ¢ ) )
JOPER NKT
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HHEE BEEE HHE O IR FREEEEEREE

SUB-AREA RUNC - COMPUTATICN
ISTAQ ICOMP IECON ITAPE  JPLT  JPRT  INAME
§ § i [ ' ¢ (]

HYDROGRAPH DATA
IHYDC  TUHG TAREA  SNAP TRSDA TRSPC RATIO [ISNOW [SAME  LOCAL
=1 P 9.9 6.0 0.0 6.6 0.0 L) [} [

INPUT HYDROGRAPH
144, 203. 301, 466. 492, 993. 182, 1086. 1451. 1822.
2113, 2550. 3385. 557. 9952,  13998.  18637.  Z1162.  20551.  1744%.
11958. TA8S. 9, 2802. 1875. 1284, 344, 483. 255, 1.

PEAK  4-HOUR 24 HOUR 72-HOUR  TOTAL VOLUNE

CFS 21162,  17218. 3317, 5161. 153637,
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AC-FT 8542. 1T ‘6. 12654, 12654,
RS HRE HEER MR Y HEHEHE HRERRERREE
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ISTAQ  ICONP IECON ITAPE  JPLT  JPRT  INAME

) 1 ¢ ) L ) f
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QLoSS  CLOSS AVC  [RES  ISAME
06 00 0.4 1 )
NSTPS  NSTDL LAC  AMSKK X TSK  STORA
1 L 0 0.6 0.0 0. -1,
STORAGES [ B M. 604, 904 1204, 1560. 1804, 2100, 2406, M.
OUTFLOWS 4. 518. 1497, 2864, 3819, 4698,  160277. 19772, 31893,  45984.
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TINE EOP STOR  AVGC IN  EOP OUT
1 83. 144, 144,
2 86. 174, 148.
3 . 252. 162.
4 168. 354, 187.
5 129. 4“9, 2.
6 153. 543, 265.
7 186. 488. 321.
8 233. 931, 2.
9 . 1246, 517.
14 |/, 1637, 783.
i1 7. 1968,  106A.
12 Ses. 2332, 1365.
13 688. 3065, 1861.
1 867. 4546, 2. A
1S 1196,  7288. 3884,

16 166,  11525.  7785.
17 2003. 18318,  16698.
18 2115.  19966.  26384.
19 213,  2887.  28975.
0 205. 18777.  1837.
21 1916, 14458,  13961.
2 1156, 9722, M.
23 159, 5996, 6438,
4 e, 348, 4542,
5 1217, 2339. M.
26 1892, 1538, 3528,
u e, 1054, 2913
28 757. b64.  2213.
2 629. 389. 1629.
3 526. 191, 1254,

SUN 148251.
PEAK  6-HOUR  24-HO R 72-HOUR  "OTAL VOLUME
CFS  28975. 16634, 6136. 4942, 148251,
INCHES 15.43 23.6: 23.22 23.22
AC-FT 8253. 12165 12258. 12258.
HER IR I HIHH G FHEERERRAE HE R

RUNOFF SUMMARY: AVERAGE FLOMW

PEAK  6-HOUR  24-HOUR  7Z-HOUR AREA
HYDROGRAPH AT § 21162, 17218, 6317. stat., 9.9¢
ROUTED TO § 2975, 16634, 6138, 1942, 9.99
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