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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is in-
tended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based

on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-

mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential. et
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. PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Lake Somerset Dam: NDI I.D. No. PA-00229

; Owner: Pennsylvania Fish Commission
| State Located: Pennsylvania (PennDER I.D. No.
56-89)
| County Located: Somerset
Stream: East Branch of Coxes Creek
Inspection Date: 12 July 1979
; Inspection Team: GAI Consultants, Inc.

570 Beatty Road
/ Monroeville, Pennsylvania 15146

var

Based on the visual inspection, operational history, and
available engineering data, the dam, despite being well |
maintained, is considered to be in poor condition.

The size classification of the facility is intermediate and
its hazard classification is considered to be high. 1In
accordance with the recommended guidelines, the Spillway
a Design Flood (SDF) for this facility is considered to be the
Probable Maximum Flood (PMF). Results of the hydrologic and
hydraulic analysis indicate that the facility can pass
and/or store approximately 72 percent of the PMF without
overtopping the embankment. Thus, based on screening cri-
teria contained in the recommended guidelines, the spillway
is considered to be inadequate, but not seriously inade-
quate.

-
Observations made during the visual inspection suggest that
the embankment may be structurally unsafe as extensive areas
of seepage were noted on the downstream embankment slope and ,
immediately below the toe area to the right of the outlet

E | conduit. Seepage conditions became evident shortly after
reservoir filling and have persisted in spite of the installa-
tion of a remedial sand d:. ain system near the toe.

’ Failure of the embankment does not appear imminent and the _. |
ol c\,
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condition is presently considered non-emergency. It is
recommended that the owner immediately develop and implement
a warning system to notify downstream inhabitants should
hazardous conditions develop. 1Included in the plan should
be provisions for around-the-clock surveillance of the
facility during periods of unusually heavy precipitation. rﬂ

In addition, it is recommended that the owner immediately{

a. Retain the services of a professional engineer, ex-
perienced in the design and construction of earth dams, to
study the embankment and assess the effects of the seepage
conditions on embankment stability under all possible oper-
ating conditions (including earthquake loading) and make
remedial recommendations as deemed necessary. The study
should include (but should not be limited to) drilling, soils
testing to establish actual engineering properties, instru-
mentation, and an assessment of the effects of reservoir
drawdown to a safe operating level which should be maintained
until remedial studies and/or repairs are completed.

b. Inspect the facility on a daily basis until re-
medial studies and/or measures are completed with particular
emphasis and interest given to conditions at the downstream
toe.

c. Formalize manuals of maintenance and operation as
planned.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
LAKE SOMERSET DAM
NDI# PA-00229, PENNDER# 56-89

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized
the Secretary of the Army, through the Corps of Engineers,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Lake Somerset Dam is a
zoned earth embankment approximately 25 feet high and 1,550
feet long (including spillway) .

The facility is served by a concrete chute spillway
with an ogee-like weir located near the left abutment. The
outlet works consists of a 3-foot square (inside dimension)
reinforced concrete box culvert. Outlet control is provided
by a concrete tower fitted with a stop log mechanism.

b. Location. Lake Somerset Dam is located
across the East Branch of Coxes Creek about 1-1/4
miles northeast of the Borough of Somerset, in Somerset
Township, Somerset County, Pennsylvania. Discharge from the
spillway and outlet works passes beneath Township Road 555
about 300 feet downstream of the dam (see Figure 2, Ap-
pendix F). The dam and reservoir are located within the
Somerset, Pennsylvania, U.S.G.S. 7.5 minute topographic
quadrangle (see Appendix G). The coordinates of the dam are
N40° 0.7' and W79° 3.4'.

Co Size Classification. Intermediate (25 feet high,
2,730 acre-feet storage capacity at top of dam).

" '._,.' P P PTTTRT—



d. Hazard Classification. High (see Section 3.l.e).

e. Ownership. Pennsylvania Fish Commission
P. O. Box 1673
Harrisburg, Pennsylvania 17120

£. Purpose. Public fishing.

g. Historical Data. Lake Somerset Dam was constructed
in 1956 by the Pennsylvania Fish Commission (PFC). Design
of the facility was undertaken by the PFC engineering staff
with the aid of The Neilan Engineers of Somerset, Pennsylvania,
in water balance studies.

Excessive seepage and sand boils immediately below the
downstream toe became of concern in 1957 when the PFC under-
took a brief seepage study. The study resulted in the
installation of ninety-five l16-inch diameter sand drains
ranging in depth from 5 to 10 feet along the embankment toe
| to the right of the outlet conduit. The drains are connected
to a 4-inch diameter drain pipe that empties into the outlet
channel downstream of the dam. Several sand boils were
capped with inverted filters to permit drainage and control
b piping.

A o

! No significant alterations or remedial work has re-
k- portedly been performed since the sand drain installation.

1.3 Pertinent Data.

a. Drainage Area (square miles). 4.0

b. Discharge at Dam Site.

Discharge Capacity of Outlet Conduit - Discharge
curves are not available.

Discharge Capacity of Spillway at Maximum Pool =
3670 cfs (see Appendix C, Sheet 9).

€. Elevations (feet above mean sea level). The
following elevations were obtained from available drawings and
through field measurements that were based on the elevation
of the spillway crest at 2113.0 feet.

Top of Dam 2119.0
ﬁ. Maximum Design Pool Not known
Maximum Pool of Record Not known
Normal Pool 2113.0
Spillway Crest 2113.0
2




Upstream Inlet Invert 2095

Downstream Outlet Invert 2094
Streambed at Dam Centerline 2094
Maximum Tailwater Not known

4. Reservoir Length (feet).

Top of Dam 8200
Normal Pool 8000

e. Storage (acre-feet).

Top of Dam 2730
i Normal Pool 1000

Design Surcharge Not known

£. Reservoir Surface (acres).

Top of Dam 324

Normal Pool 253

Maximum Design Pool Not known

>3 g. Dam.

Type Rolled earth with
hand placed stone rip-
rap.

Length 1550 feet (including
spillway) .

Height 25 feet (field

measured: crest to
invert of outlet
conduit) .

Top Width 12 feet

Upstream Slope 3H:1V

Downstream Slope 2-1/2H:1V

Zoning Upstream two-thirds t

of dam constructed
of selected impervious
fill (class "A").

{ Downstream one-third
of dam constructed
of material "sufficiently
pervious to drain

! the embankment"
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Impervious Core

Cutoff

Grout Curtain

Diversion Canal and
Regulating Tunnels.

Spillway.
Type

Crest Elevation
Crest Length

Outlet Works.

Type

Conduit Length

Closure and/or Regulating
Facilities

Access

(class "B"; see
Figure 3, Appendix F).

‘See "Zoning" above.

3-foot deep cut-off
(key) indicated on
Figure 3. Not
extended to sound
bedrock.

None indicated.

None.

Concrete chute with
uncontrolled ogee-like
weir crest located
near left abutment.

2113.0 feet.

68.0 feet.

3-foot, square rein-
forced concrete box
culvert with l-foot
thick walls on 7-
foot wide base.

120 feet (inlet
to outlet).

Regulated with stop

logs in concrete control
tower located along
upstream slope

of dam.

antrol tower acces-
sible from crest.




SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. There are
no formal design reports for the facility. Calculations are
available from PFC files which deal primarily with hydrology
and structural design aspects of the concrete appurtenances.
Other pertinent data in PFC files include:

1) Cost-benefit and water balance studies by The
Neilan Engineers of Somerset, Pennsylvania.

2) Driller's logs (borings) and a memorandum
based on a field reconnaissance and evaluation of the pro-
posed dam site by PennDER (Department of Forest and Waters)
personnel.

3) Plan, locations and descriptions of 11 hand-
dug test holes along proposed outlet conduit locations (see
Figure 6).

4) Design drawings and specifications.

5) Detailed photographs indicating seepage, sand
boils, and construction of remedial measures in 1957.

6) As-built drawing showing location and profile
of 95 sand drains installed in 1957 and descriptions of each
auger hole (see Figure 7). A one page narrative dated
June 26, 1957, describes a dye study and above remedial
work.

PennDER files also contain a review report for con-
struction permitting which discusses the design aspects of
the facility.

b. Design Features.

1 Embankment. Specifications and contract
drawings indicate that the embankment is a zoned, rolled
earth structure, 25 feet high having a length of 1550 feet.
The embankment contains a shallow cut-off trench 3 feet
deep and 10 feet wide at its base with 1H:1lV side slopes
(See Figure 3).

The upstream embankment slope is 3H:1V and is protected
by an 18-inch layer of hand placed stone riprap that extends
from 3 feet below normal pool level to the crest. The

|
|
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embankment crest is 12 feet wide and the downstream slope is
2-1/2H:1V.

There are two designated embankment zones. The up-
stream two-thirds of the embankment is comprised of class
"A" material which is defined as "selected impervious and
structurally sound material free from vegetable matter and
stones greater than 6 inches in maximum dimension." The
downstream one-third of the dam is comprised of class "B"
material which is defined as "structurally sound material
sufficiently pervious to drain the embankment and may con-
tain stones but no vegetable matter."

No internal drainage features are included in the
structure.

2. Appurtenant Structures

a) Spillway. The spillway is a reinforced
concrete chute structure with an ogee-like weir located near
the left abutment (see Figure 3). The crest length of the
weir is 68 feet. Maximum flow depth over the weir is 6 feet
and the forebay depth is 3 feet.

The spillway slab is supported on foundations extending
into natural soil. Granular subbase, underdrain pipes, and
various expansion joints are provided.

b) Outlet Works. The outlet works consists
of a 3-foot square (inside dimension) concrete box culvert
and a concrete control tower with flow regulated by stop
logs (see Figure 5). The box culvert is supported on a 7-
foot wide concrete base and is provided with four concrete
anti-seep collars. The section downstream of the control
tower also contains an expansion joint.

The inlet end of the culvert is equipped with a trash
screen. Access to the control tower is through a hinged and
locked floor plate.

Ce Design Data and Procedures.

L Embankment. No specific design data in the
form of soil parameters, seepage or stability analyses are
available for the embankment.

24 Appurtenant Structures. Available design
calculations deal primarily with estimating water balance
and structural design of reinforced concrete members. De-
sign procedures were taken from well known publications

e g
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including "Design of Small Dams," by the U. S. Bureau of
Reclamation, and "Concrete Culverts and Conduits," by the
Portland Cement Association.

2.2 Construction Records.

Weekly progress reports indicating completion per-
centages of contract items along with time and material
records are available from PFC files. Records of concrete
tests by Pittsburgh Testing Laboratories are also available
in PFC files which indicate adequate concrete strengths were
realized. No soil test data (field or laboratory) are
available.

2.3 Operational Records.

No daily operating records are kept for the facility.

2.4 Other Investigations.

PFC engineers performed a dye study in June 1957 to
determine the source of seepage at the downstream toe of the
dam. The study is summarized in a PFC memorandum dated
June 26, 1957 and concluded that seepage did not appear to
be coming from the lake.

; Ninety-five, 1l6-inch diameter, 5 and/or 10-foot deep
test holes (sand drains) were installed after the dye test
program to further assess the seepage and provide positive
drainage of the area (see Figure 7). Details of the drilling
and remedial work are contained in PFC files. Conditions
observed during the field inspection indicate the drainage
system is inadequate or ineffective.

No other engineering investigations have been conducted.

2.5 Evaluation.

PennDER and PFC files contain calculations and mem-
oranda that indicate the facility was designed, for the most
part, in accordance with accepted engineering standards.

The potential for downstream seepage was apparent from pre-
design field and subsurface investigations and the lack of
provisions to control it can be questioned. The field
inspection indicates that the remedial measures are in-
adequate and that effective zoning has not been achieved as
designed.
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests that it is well maintained, but, is functioning
inadequately. Thus, the overall condition is considered to
be poor.

b. Embankment. The field inspection indicated that
the embankment is well maintained (see Photographs 1 and 2),
but, is considered to be in poor condition due to substan-
tial seepage through its downstream face and in that area
immediately downstream of the toe (see Photographs 3 and 4).
An approximate mapping of the observed seepage is shown on
Figure 1 and Photograph 3. As indicated, seepage through
the embankment was evident along a line that was only about
6 feet below the pool level (normal pool) at the time of
inspection. Discharge from the drains installed after
reservoir filling and concentrated surface flow, all of
which empty into the channel downstream of the outlet con-
duit, indicate clear seepage is in excess of 10 gallons per
minute. No signs of instability (sloughing, and/or slumping
of embankment slopes) were observed while the measured
features generally conform to the design drawings.

c. Appurtenant Structures.

1 Spillway. The visual inspection revealed the
spillway to be in good condition (see Photographs 11 and
12). Joints and minor structural cracks have been sealed
with a bitumen filler.

2. Outlet Works. The outlet works was observed
to be in excellent condition. No cracking or spalling of
the visible concrete surfaces was noted (see Photographs 5,
6 and 7). Inspection of the interior of the outlet conduit
revealed no structural cracking. Approximately 3/8-inch of
movement was noted at the expansion joint within the outlet
conduit.

d. Reservoir Area. The general area surrounding the
reservoir is gentle to moderately sloped and partially
wooded. Much of the shore line and watershed are cleared
and/or cultivated.

e. Downstream Channel. The downstream channel is
located in a broad, gently sloped, floodplain containing
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many residences and business establishments (see Photograph 8).
The Pennsylvania Turnpike and the Borough of Somerset are

located approximately 3000 feet downstream of the dam.

Extensive property damage and loss of life would likely

occur due to failure of the dam. Thus, the hazard classification
is considered to be high.

3.2 Evaluation.

The facility is considered to be well maintained;
however, its overall condition is considered to be poor due
to extensive seepage through the downstream embankment face
and in the immediate downstream toe area. No slumping or
sloughing of the downstream slope was observed; however,
immediate investigation and remedial measures are recom-
mended.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

PFC personnel indicate that normal operating procedure
is to maintain the stop log elevation at 1/2-foot above the
spillway weir. The pool level is drawn down approximately
6 feet every two years to control weed growth and for fish
management.

4.2 Maintenance of Dam.

The PFC is currently developing manuals of maintenance
and operation for all of their facilities. Presently,
maintenance is performed, as needed, on an unscheduled
basis.

4.3 Maintenance of Operating Facilities.

Same as Section 4.2 (above).

4.4 Warning System.

The PFC is currently developing warning systems for all
of their facilities. There is no system in effect, at this
time, for Lake Somerset Dam. It is noted that the PFC main-
tains a field office adjacent to the right abutment of the
dam and the facility is observed daily. No definite com-
munication system has been established with the local civil
defense whose headquarters are located in the County Court
House at Somerset, Pennsylvania.

4.5 Evaluation.
Although not currently in effect, manuals of operation

and maintenance along with a warning system are being devel-
oped by the PFC.

10 *




Sl A

v A

SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

Design data and calculations are available in PFC
files. The data indicate that the spillway was sized to
accommodate the requirements of the Pennsylvania "C" Curve
with no reduction for reservoir storage.

5.2 Experience Data.

Daily records of rainfall or spillway discharge have
never been maintained at the facility. No damage to the
facility has been reported from flood flows to date.

5.3 Visual Observations.

Based on visual observations, the spillway is in good
condition and is well maintained. No deficiencies were
observed that would indicate the spillway could not perform
satisfactorily, within the limits of its design capacity,
during a flood event.

5.4 Method of Analysis.

The facility has been analyzed in accordance with
procedures and guidelines established by the U. S. Army,
Corps of Engineers, Baltimore District, for Phase I hydrol-
ogic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-1 program
developed by the U. S. Army, Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capabili-
ties of the program are briefly outlined in the preface
contained in Appendix C.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with
the procedures and guidelines contained in the National
Guidelines for Safety Inspection of Dams for Phase I In-
vestigations, the Spillway Design Flood (SDF) for Lake
Somerset Dam is the PMF (Probable Maximum Flood). This
classification is based on the relative size of the dam (in-
termediate) and the potential hazard of dam failure to
downstream developments (high).

11
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b. Results of Analysis. Lake Somerset was evaluated
under near normal operating conditions. That is, the
reservoir was initially at its estimated normal pool or
spillway elevation of 2113 feet, with the spillway weir
discharging freely. However, the usually discharging outlet
conduit was assumed to be non-functional for the purpose of
analysis. In any event, the flow capacity of the outlet
conduit is not such that it would significantly increase the
total discharge capabilities of the facility. The spillway
is a concrete chute channel with discharges controlled by a
concrete, ogee-like weir structure. All pertinent engi-
neering calculations relative to the evaluation of this
facility are provided in Appendix C.

Overtopping analysis (using the Modified HEC-1 Computer
Program) indicated that the discharge/storage capacity of
Lake Somerset Dam can accommodate only about 72 percent of
the PMF (SDF) prior to the overtopping of the embankment
(Appendix C, Summary Input/Output Sheets, Sheet D). The
peak PMF inflow of about 8990 cfs was greatly attenuated by
the discharge/storage capabilities of the dam and reservoir
such that the resulting peak PMF outflow was about 6860 cfs
(Summary Input/Output Sheets, Sheets B and C). Under the
PMF, the embankment will be overtopped for approximately 4.7
hours, with a maximum depth of inundation equal to about 0.9
feet above the low top of dam elevation of 2119.0 feet
(Summary Input/Output Sheets, Sheet D).

5.6 Spillway Adequacy.

Although Lake Somerset Dam cannot accommodate its SDF
(the PMF), the possible downstream consequences of embank-
ment failure due to overtopping were not evaluated. Breach-
ing analysis of the dam was not performed in accordance with
ETL-1110-2-234, since the facility can safely pass a flood
of 1/2 PMF magnitude. Since Lake Somerset Dam cannot handle
a PMF-size flood, its spillway is considered to be inadequate,
but not seriously inadequate.

12
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observations, the
embankment, although well maintained, is considered to be in
poor condition. The deficiency of most concern is seepage
through the downstream face and within the area immediately
below the embankment toe to the right of the outlet conduit. i
Remedial measures (and studies) were undertaken in 1957;
however, seepage persists today. Indications are that the
condition is worsening in that available earlier corres-
pondence does not mention seepage through the embankment,
but, only below the toe.

b. Appurtenant Structures.

1. Spillway. The spillway is considered to be
in good condition and well maintained. Minor structural
cracks have been sealed.

2. Outlet Works. The outlet works are considered
to be in excellent condition with no cracking or spalling
noted on exposed concrete surfaces. Approximately 3/8-
inch of movement was noted at the expansion joint within
the outlet conduit.

6.2 Design and Construction Techniques.

Calculations, design drawings and construction spec- §
ifications are available and indicate that the facility, for
the most part, was designed and constructed in accordance
with accepted engineering practice. Lack of provisions for
internal drainage and seepage control, especially in light
of pre-design subsurface data, is gquestionable.

6.3 Past Performance.

Discussions with PFC personnel indicate that the facil-
ity system has performed satisfactorily since construction. f
Seepage below the downstream toe became troublesome within i
a year after construction. Efforts to control and alleviate
the condition have apparently been unsuccessful in that the
condition appears to be worsening. :

13
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6.4 Seismic Stability

The dam is located in Seismic Zone No. 1 and is, thus,
subject to minor earthquake induced dynamic forces. Due to
the presence of fine sand and silt sized soils below the
foundation of the dam, previously observed artesian con-
ditions, and seepage throughout the toe area, it is possible
that even minor earthquake forces could affect the stability
of the embankment. However, no calculations and/or investi-
gations were performed to confirm this opinion.

14




SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. Visual observations indicate that, al-
though the facility is well maintained, the embankment
suffers from a serious seepage condition along the down-
stream slope and toe to the right of the outlet conduit.
Field measurements indicate that the seepage surfaces along
the downstream slope approximately 6 feet below the normal
pool level. No sloughing or slumping is evident along the
embankment, but, the condition is of such a nature that the
facility is considered unsafe, non-emergency.

Hydrologic and hydraulic calculations performed during
this investigation indicate that the facility will pass
and/or store 72 percent of the Probable Maximum Flood (PMF)
prior to overtopping. Based on screening criteria supplied
by the Department of the Army, Office of Chief of Engineers,
the spillway is considered to be inadequate, but not ser-
iously inadequate.

b. Adegquacy of Information. The available informa-
tion is considered sufficient to make a reasonable Phase I
assessment of the facility.

C. Urgency. The implementation of an emergency
warning system is considered urgent in light of the serious
seepage condition noted during the inspection which possibly
threatens the overall stability of the embankment.

d. Necessity for Additional Investigations. Detailed
seepage and stability studies are considered necessary to
assess the observed conditions and develop remedial mea-
sures.

7.2 Recommendations/Remedial Measure

Due to the seepage condition observed on and below the
downstream slope, the facility is considered unsafe. Fail-
ure is not considered imminent; however, it is recommended
that the owner immediately develop and implement a warning
system to notify downstream residents in the event hazardous
conditions develop. Included in the plan should be provisions
for around-the-clock surveillance of the facility during
periods of unusually heavy precipitation.

In addition, it is recommended that the owner immediately:

15
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a. Retain the services of a professional engineer, ex- i
perienced in the design and construction of earth dams, to
study the embankment and assess the effects of the seepage
conditions on embankment stability under all possible oper-
ating conditions (including earthquake loading) and make
remedial recommendations as deemed necessary. The study
should include (but should not be limited to) drilling, soils
testing to establish actual engineering properties, instru-
mentation, and an assessment of the effects of reservoir
drawdown to a safe operating level which should be maintained
until remedial studies and/or repairs are completed.

b. Inspect the facility on a daily basis until re-
medial studies and/or measures are completed with particular
emphasis and interest given to conditions at the downstream
toe.

(" Formalize manuals of maintenance and operation as
planned.
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CHECK LIST NDI ID #_PA-229

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA PENN DER ID #_56-89

PAGE 5 OF 5
SIZE OF DRAINAGE AREA: _4.0 square miles
ELEVATION TOP NORMAL PooL: _ 2113 STORAGE CAPACITY: 1000 acre-feet
ELEVATION TOP FLOOD CONTROL POOL: . STORAGE CAPACITY: -
ELEVATION MAXIMUM DESIGN POOL: = STORAGE CAPACITY: -
ELEVATION TOP DAM: $129 STORAGE CAPACITY: _ 2730 acre-feet
SPILLWAY DATA '
CREST ELEVATION: 2113
TYPE: Concrete chute channel with concrete, ogee-shaped weir crest

CREST LENGTH: _68 feet

CHANNEL LENGTH:  _ 130 feet

SPILLOVER LOCATION: Near left abutment

NUMBER AND TYPE OF GATES: None

OUTLET WORKS

TYPE: 3-foot sgquare concrete conduit with control tower riser

LOCATION: Near centerline of dam

ENTRANCE INVERTS: _2095 feet

EXIT INVERTS: 2094 feet

EMERGENCY DRAWDOWN FACILITIES: Stop logs set in control tower riser

HYDROMETEOROLOGICAL GAGES

TYPE: None.

LOCATION: =

RECORDS: =

MAXIMUM NON-DAMAGING DISCHARGE: _Not known
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APPENDIX C

HYDROLOGY AND HYDRAULICS
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PREFACE

The modified HEC-1 program is capable of performing two
basic types of hydrologic analyses: (1) the evaluation of
the overtopping potential of the dam; and (2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failures of the dam. Briefly,
the computational procedures typically used in the dam
overtopping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

c. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), time(s) of the peak discharge(s),
and the maximum stage(s) of each routed hydrograph at the
downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as outlined below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

C. Development of a failure hydrograph(s) based on
specific breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak, and maximum water surface
elevation(s) of the failure hydrograph(s) for each location.
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S SA @ BL 2095 = O aAcC

RESEQVOTR ELEVATIOM -~ STOLAGE RELATIOMSUIP

- AssomeE THAT SToCAGE VARTES Limnsacty Betweev THE
MINTMUM RESERNDIL ELEVATTIon VaLveE OF QO At-Fr Anb
THE MNeMAL PsoL VALUE Cf 1600 ACFTr Fok STMPLICITY .
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- Fol RESERVOTE ELEVATIONS AcoveE Noemar Foor EL 2112.0,
ASSUME THAT THE MoDTFTED FPRISMOTIAL KELATTONSH TE
T REPRESENTATIVE OF THE ACTUAL STOIRAGE VARIATIOM.
THE RELATIoNIHTP TIs DEFLVED Bv:

) \/,_,_ £ h/3 (A.+ A, + \/A"‘Az ) (eer /4/9;.15;

WHERE 8V, = TANREMENTAL NoLUME INCLEASE BETWEEN
| ELEvATTOOSs | AND 2 | IV Ac-FT
h = EwevAaTTOn 2- ELevATION | | Io Frg
A, = SA @ ELevatzowm |, In Ac,
A, SA @ FELEVATIOW 2, Iwn Ac.

AT

SA @ ANy ELevaTmdw Can Be Derinved By

[A:A
AL = A+ /a4 (E:.svxrrcu;_ — E:.EVATI‘DL)°>

"

WHERE  A(
Ao

SA @ ELeVATION C, In Ac;

SA @ No’maL PooL = 253 AC Rk ELEVATTONS

BeTweEEN 2113 /r AND 2I19FT | Ok SA @ Tof OF

DAM = 324 AC For ELEVATIONS > ZIAFT;

4% u= Rate OF TuckeAss Iy RESERVOTZ SA PER FooT OF
LESERNOTIZ RISE = ('24'253)/(&'@-:“3) * |13 ACFT
BETWEED ELEVATIONS ZIIZFT AMD 2119FT ) Ok

f ~ (455-314)/(&40-2”7) = 7T AC/FT AsoveE Eu 21 (9r-

| ELeEvaTTON o = Noemap PooL EL 2113 Fr LETWEEL ELEVATIONS

] 2113 -7 AND 21IGFT ) 0L = Top OF DAm

EL 2019 Fr ABovE FLEVATIOO ZNAFT; Ax

ELEVATION| = ELEVATION Tw QUESTIOo , I Fr.




T

SUBJECT NAM  SAFETN IMVSPECTION

(E=]

LAKE SOMERSET DAM

By _WJIV  oate _T-26-79

PROJ. NO.

CHKD.BY D\.R®  DATE 7-31 -7‘1

18 -(17- 229 CONSULTANTS, INC

SHEET NO.

E o

Engineers ® Geologists e Planners
Environmental Specialists

[ - ELEVATIOAN — STORAGE (MPUTATIOWN

* DEFIvEDd On SHeeT 4

_PMP CALCVLATTOMS

- DRATWAGE AveEA
CorRRESPONDBENG To A
OF THIS BASTAD :

~ 4.0 sam1I.

- APPROXTMATE EKRATIMLFALL TODEX = 24 v

( corRESPONDTG To A DURATIOA OF 24

Houks AND AV AREA OF 200 samt I
SOUTHWESTERR PENMOSYLVAUTIA )

- DEPTIH = ARFA - DulkATTON ZonE t*7

RESERVOIR | # " o
ELEVATION AL N v|—z VOLUME
(FT) (AQ) (AL-FT (AC-FT)

2095 @) - o
F 2113 253 - 1060
: 2014 265 255 1259
| 2)15 277 271 1530
‘-j 2116 288 282 |82
? 2117 300 293 2105
' s RIS 312 206 2411
€ omn = 2RI 324 28 2724
2120 332 228 3057
: 2121 335 335 3392
2122 347 343 3725

(eer 3,Fre |)

(ker 2, Frel)

= Assgme Tuat Dara
(0 sa-mr., AREA T s KREARELEVTATIVE
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CHKD.BY _DD ].!3 DATE Z-31-79 SHEET NO. (aﬁ OF 9 E:\?ilrr;:?rin.ta?escgzgiiasltisst; L
PERCENT O F CMDEX
DURATION RATAVFALL
E (HR) (o6
| G lo2
&4 120
24 |30
48 [40

= Hor Brook FACToE (ADITUSTMENT Foi BASTIA) SHAPE As WELL
As For THeE LESSER LIKELIPOD OF A SEVERE STokM CENTERINEG

@
> OVER A =mALLER BASTV) CorRESPONDING To A DA~ 4.0 sam:
= 0.80 (ker 4, PG 49)
i _SPTLLWAY CAPACITY
f — PROFILE OF SPTLLWAY : (NoT To Scar€)
‘ (BASEDON ETELD MEASREMENT AND C8SERVATION |, AND FL6 4)
CONCEETE
9 WINGWALL
’ ZRAL €7
i
VALNZZ S} EANK }
SomeE RTPRAP . o
on Frl
v
o 3
P ) 7 S SRV A U
SLOPE x= 20°%
f ::3-,:1. ' ~ @1Fr r ~ 40FT
|
= Ceoss-SEcTron) CF SPTLLWAYM : (Nor To ScALE)
(BASED 0N FRIELD MEASLREMENT ANO OASERZVATISW , Anb FIGS. 2 Ave 4)
LOW TOF OF DAM w ING WALL
x B 2119
o P77 7R —
SPTLLWAY CREST ‘-p
x gL 2112 T: Ger ‘.;\
i E
p) ‘a‘.A‘AnAT : a &
] 3 - o o A ;
| T ’\f_ - SELYION TAKEM LOKING VS
l S CBFT g TOWARD bDam 4

I T ——— RS
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= TRE SPriLwAY TIs A ConcrETE CHOUTE CHAMNEL WTITH
DrscnAagcE ConTROLLED Ry A (ConcRETE OGEF- LTEKkE WET
Syrvcrtuere. Tt T Asiumed THAT OGEE ReLATTZMNIHIPS
Arge REPLESENTATIVE OF THE ACTUAL WEIZ RELATIOR SHIZ
DuE To THE StmTLAR SHAPE: OF THE ActruAL WETZ Any An
TofaLT2E OGEE WEIR. DISCHARGE Is DEFTRED &/ ToeE
LELATIONSHT A

3y -
Ci= LM (Rer 4, Pg 372)

WHERE (= DIWHMARGE Tw (Fs
= LENGTH OF WETR CRFST = LS FT ;
I} = HeETenT OF KESERVOTIR. ABOVE SPTLLWAY
CeEST | AssumE Deszow MEAD (KM,) =~ GFT
C = DrscHarse Coerrrcrent = £ (Deszow Head,
AcTuaL HEAD, FoeEBAY DEPTH, US WEIR SLofE,
DS ArRON EFFECT:  AND SOEMERGENCE ).

- DETERMINATTION CF DrscrnArsE CoEFFTCIEMNT :

a) DEston HEAD ~ G.0fT |, foeeeavy Deeta = 3.0FT (lueer ()
= P/uofz SO voer = 8.5 S Co= 3.830 (Rerq, PG 378)

b) Arrons EFFECTS AnD SuBMERGENCE ARE ASSUMED Ts RE
NEGCLIGTIRLE Du&E To THeE ELEVATToN DIFFEREVCE OF Aésor
I9FT RBETWEEY THE WETR CEEST ARD THE STIWTOG RASTA

AVD To THE 2079 GeAde OF THE CHUTE CHAMNMEL =
C¢ = 3.80 (Rer 4, p6S 231,382 ; “*/c = |.0)

)

~ AeproACH CHAMNEL Losses @ DEston HEAD

® RPPROXIMATE ArPRuALH CHAALNEL WIstH * L3FT
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® ANEPAGE AerproACH CHNAMNNEL LEVGTH ~ 3T7FT
A MAXTMUM AvPecacit CRANLEL DEPTH @ Low Tor oF DA

EL 2119 = Hrao Agove WETR Ceest (Ger) + Foceeay DEPTH
Cier) = Jer

@ AVERAGE WingwaLL MHeETenT @ EL 2119 = 5.4 ¢ (Fre 4)

APPRexTMATE  FocE3AY Fiow PER FooT OF SECTLOA) WroTH ¢

.,
/o

3 K
g = O = ofaRitL) "= B58 Tl

2/ ep

£5.9 eesJFr

S Arrz oAk CHAMNEL VEWCITY = 1o,
(FOR LECTALGLLAR CRHANNEL SECT Ton )

P

o Yer = 6.2 FPS
oy (G.2ems) =
= Appezacu NELcez T HEapn = hc\c: b 24 ~ "/:;7
0. 60 FT
= AepeoAch CHAMNEL EMTRAMCE Lot 7= Oul e (fer 4,75 219
xT 0.0L FT
2
Y N s
Arpraack CHARREL Fricrrom Loss = he = [ > /144 ffn"] x L
(REF 4, FC27Y)

wWheEee L= AVerAGE LENGTH OF APPRIALH (CdHAPNE. X 3
A= MAUNING. RouGHMESS CsEFFTCLENT = 0.0&
(eem 7, P5(12 ; Cogecg Boroam
K= HvpeauLzc RAQTUS = FLOW ARER/ WeTTED PEv T ETER ;
FLow AREA = (dFr (wxptu) x Jer (perry Y= Gl2ert
WETTED PERTIMETEL = GSFT (Sectton Ecvrom ) +

[2x 5.4 1] ( Secrzon SINES ; WINGWALLS) R T8 8¢
iEre
= Ry *F/oeer & qser

(e 2Frs) (0.64) T
o hg ® 3er = L /.44 (7.5\'] = .07 et

e TR
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=> ErfFectrve Head AdweE Ceeer = Deerore Heep -
AreR oA CRANNEL Lo F .
= G.OFFT — 90.0bFF - 0.8y ~ 5.9 7
- FLow CaracIty OF SfriLwAyv

Q=CLH> = (3.80) (L8Fr)(5.57F1) ° & 2470 cre

_SPTLILWAN RATTNG CURNVNE

CompuTED TATERMALLY By HEC-( Via TRE OGEE Ratine CLivE
RouTTINE . THE OGEE RoUTIVE ComMPUTES DI tdReEs Tw A WAy
SIMILAR To THAT PERESFOTED Oa SKREETL T THesveH o , BASEL ON
TwE Toluts @ DEITEN HEAD = 6.OFT) APPOU ELevAaTT:O = 2314 pr

(Fre 45) APRCy WTOTH & SIFT ) Aveecacy CepRREL Loss o DE:TCwm

MEAD & OU3FT , Aud FoREBAY DEFTR = Z2pr.

EMBANKMENST RATIAGE CURVE

= FLowsS OVER THE EmMRANKMENT WIwe g Gmeutsn TNTEQMNALLNY
By HEC-I Vy=A THE AssumetTon THAT CRITTICAL LEFH Occulds
O THE CREST w/ THE CREST PesFTILE RereE<twTeE. AV A Sgere:
OF TeafezozTas. (SEE Summary Ineul /OuTe.t SREET. Fog RaTTud
TRFORMATTOMD )-

= INPUT InveFoematoonn @ (RAsED On Frewd MGA'_W’ENE‘UT*‘,\)

RELERVOT R | OEPTH ARCYE | LENGTI oF CREST RESERVOTR.  |CEPTIA AZRVE | LEOGT ~ 3F “oge-
ELEVATION | CREST TRUSOATED ELEVATICn | CREST | INURIAYED
(FT) (Fr) (FT) (£7) ter) (ET)
21159.0 o 200 2114.8 | o5 | 995 o
2na.i o.1 S40 2119.6 | o6 | (ISO \.;:':f'“
2192 | 0.2 300 200.7 | 6.7 | 1500 | o
2119.3 0.3 940 2122:0 : 3.0 (S8c )‘.'fcl';
e va
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