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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 con-
dition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
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. In cases where the reservoir
was lowered or drained prior to inspection, such action,

while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain con-
ditions which might otherwise be detectable if inspected

under the normal operating environment of the structure.

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 fractionms
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.
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PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DAM: Lake Chillisquaque Dam

STATE LOCATED: Pennsylvania

COUNTY LOCATED: Montour

STREAM: Middle Branch of Chillisquaque Creek
DATE OF INSPECTION: May 23, 1979

ASSESSMENT

The assessment of Lake Chillisquaque Dam is based upon visual
observations made at the time of inspection, review of available
records and data, hydrology and hydraulic computations, and past
operational performance.

The inspection and review of data of Lake Chillisquaque Dam did
not reveal any problems which require emergency action. The dam
appears to be stable, well maintained, safely operated and in
good comnditiom.

Lake Chillisquaque is a high hazard-intermediate size dam. The
spillway design flood is the PMF (Probable Maximum Flood). The
spillway and reservoir are capable of controlling the PMF. Based
on criteria established by the Corps of Engineers, the spillway
is termed adequate.

The following recommendations and remedial measures should be
instituted immediately.

1. Continue to remove all trees from the embankment.

2. The wet areas at the toe of the embankment should be
examined during the routine inspections. Drainage from these
areas should be provided and flow monitored when it exists.

3. A formal inspection program should be instituted.

4. A warning system should be instituted to warn downstream
residents of large spillway discharges or failure of the dam.

S. Valves should be operated and lubricated on a regularly
scheduled basis.
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Overview of downstream slope from right abutment.

Overview of upstream slope and crest from right abutment.
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PHASE I
NATIONAL DAM INSPECTION PROGRAM
LAKE CHILLISQUAQUE
NDI I.D. NO. PA 815
DER I.D. NO. 47-8

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The National 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.

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

a~ €
-

1.2 Description of Project.

a. Dam and Appurtenances. yLake Chillisquaque is an earth-
fill dam 2000 feet long and 54 feet high. The dam is a zoned earth
embankment with a center core consisting of silty clay material
and the upstream and downstream portions consisting of weathered
shale. The upstream and downstream slopes were constructed at
2.5H:1V with berms at elevation 582.0. The crest of the dam
is 12 feet wide and forms am access road at elevation 605.5.

- The outlet works consist of a concrete control tower connected to

two 36" steel pipes encased in concrete. The outlet works has a

positive upstream shut off in the form of a bulkhead. The flow e

through these pipes is regulated by a 36" sluice gate, an 18"

cone valve or an 8" by pass valve. At the toe of the dam is a

valve house to control flow through these pipes. The earthen

emergency spillway is located on the left abutment and comntains

a concrete sill 750 feet long. The spillway discharge channel is

1300 feet long and discharges to a natural stream.(\\\\ b
e 35 ™ y

b. Location. The dam is located on Middle Branch of 5

Chillisquaque Creek, approximately 1.7 miles north of Strawberry

Ridge, Montour County Pennsylvania. Lake Chillisquaque can be

located on the Washingtonville U.S.G.S. 7.5 minute juadrangle.

c. Size Classification. Lake Chillisquaque Dam is an
indermediate size structure (54 feet high, 4400 acre-feet).

d. Hazard Classification. Lake Chillisquaque is a high
hazard.dam. Downstream conditions indicate that loss of more than
a few lives 1is probable should the structure fail. (See sectiom 3.le).
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e. Owmership. Lake Chillisquaque is owned by the Pennsylvania
Power and Light Company. Correspondence should be addressed to:

Pennsylvania Power and Light Company
901 Hamilton Street

Allentown, PA 18101

215-821-5151

f. Purpose of Dam. Lake Chillisquaque is used for water
supply for the Montour Power Plant, recreation and flood control.

g. Design and Construction Historv. The dam was designed
by Ebasco Services Inc. The dam was comstructed by Vipond and
Vipond with Ebasco performing the construction inspection. The
dam was completed in 1971.

h. Normal Operating Procedures. The reservoir is used
for storage of emergency cooling water for the Montour Power
Plant. In addition to normal inflow the reservoir has a 48"
supply line from the Susquehanna River to add ‘water
to the reservoir. Normal operation of the reservoir
requires that the 8" bypass line be open to pass the minimum
flow to the stream. All valves are operated automatically
from the power plant. In addition, the valves can be operated
manually from the dam. Normal water level is at elevation

594.0. During flooding periods the following procedures are
utilized:

1. At elevation 596 the pumps from the Susquehanna
River are stopped.

2. At elevation 597 the 8" by pass line is opened full.

3. At elevation 598 the 18" valve is .opened. The amount
of opening of the 18" valve may be limited by plant makeup
water and critical cooling water requirements.

4. At elevation 598.5 the curator of the Montour Preserve
inspects the emergency overflow to assure that it is clear of
debris.

1.3 Pertinent Data.

a. Drainage Area. 5.6 square miles
b. Discharge at Dam Site (cfs).
Maximum known flood at dam site Approximately 4500 cfs

September, 1975, elev. 601.6
36" drain line at normal pool

elevation Unknown
Emergency spillway capacity
at top of dam 29022
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Elevation (U.S.G.S Datum) (feet). - Elevations worked

from spillway crest elevation 600 obtained from
construction drawings.

Top of dam - low point 605.5
Top of dam - design height 605.0
Maximum pool - design surcharge 604.5
Full flood comtrol pool 600.0
Normal pool 594.0
Emergency spillway crest 600.0
Upstream portal - 36" drain line 552.5
Downstream portal - 36" drain line 551.4
Streambed at centerline of dam 551.4
Maximm tailwater None
Toe of dam 551.4
Reservoir (feet).

Length of maximum pool 6000

Length of normal pool 5000

Length of flood control pool 5500

Storage (acre-feet).

Normal pool 2200
Flood comntrol pool 3300
Top of dam 4400
Reservoir Surface (acres).

Top of dam 220
Maximum pool 220
Flood control pool 167
Normal pool 113
Spillway crest 167
Dam.

Type Earthfill
Length 2000 feet
Height 54 feet
Top width 12 feet
Side slopes Both 2.5H:1V with berms
Zoning Yes
Impervious core Yes
Cutoff Yes
Grout curtain Yes

Reservoir Drain.

Type 36" steel pipe
Length 220 feet
Closure Sluice gate in control tower
Access From control tower
Regulating facilities Sluice gate in control tower
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Spillway.

Type

Length

Crest elevation
Gates

Upstream channel
Dowvnstream channel

Uncontrolled concrete sill
750 feet
600.0
None
Lake
1300 foot long cut in
natural ground
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SECTION 2
ENGINEERING DATA

2.1 Design. Review of information in the files of the Commonwealth
of Pennsylvania, Department of Environmental Resources and the
Pennsylvania Power & Light Company revealed that construction
drawings, design reports, permits and photographs were available

for review. All this data was reviewed for this study.

2.2 Construction. Construction reports are available at the
Pennsylvania Power & Light Company's office.

2.3 Operation. Operating records are maintained at the Montour
Power Station. Continucus readings are recorded on reservoir level
and discharges to the stream.

2.4 Evaluation.

a. Availability. Engineering data were provided by PennDER
Bureau of Dam Safety, Obstructions and Storm Water Management
and the Pennsylvania Power & Light Company. Members of the
Pennsylvania Power & Light Company accompanied the inspection team
to answer questions on construction, design and operation of the
dam.

b. Adequacy. The type and amount of design data and other
engineering information is substantial. The information is suffi-
cient to complete a Phase I Report.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The onsite inspection of Lake Chillisquaque
was conducted by personnel of L. Robert Kimball and Associates
accompanied by members of the engineering staff of Pennsylvania

Power and Light Company on May 23, 1979. The inspection consisted
of :

1. Visual inspection of the retaining structure, abutments
and toe.

2. Examipation of the spillway facilities, exposed portioms
of any outlet works and other appurtenant works.

3. Observations affecting the runoff potential of the
drainage basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appears to be in good condition. The dam
appears to conform closely to the construction drawings. From a
brief survey conducted during the inspection, it was noted that
the crest of the dam is higher than the design height. It appears
that additional material was placed to form an access road over
the top of dam. The upstream and downstream slopes were measured
at 2.5H:1V and were covered with weathered shale. No vegetation
is growing on these slopes with the exception of one small tree
near the left abutment of the downstream slope. No erosion or
slumping was noted on the downstream slope. At the toe of the
dam are several wet areas. These wet areas may be from poor
surface drainage or from minor amounts of water exiting from the
toe. No flow was noted in any of these areas (See page A-12).

c. Appurtenant Structures. The reservoir level at the time
of the inspection was at elevation 594.3. The emergency spillway
crest is at elevation 600.0. The concrete weir appeared to be in
good condition. The length of the concrete weir at elevation 600
appears to be shorter (750 feet) than the design length (800 feet).
The concrete weir then slopes to elevation 605 (107 feet long).
The emergency spillway exit channel appeared to be in good con-
dition. The bottom and side slopes of the exit channel are
grassed. Near the end of the emergency spillway exit channel, a
large amount of stone was placed when a high discharge in 1975
eroded part of the bottom of the discharge channel. This dumped
rock probably would not restrict flow significantly.

The condition of the two 36" drainlines was unobserved during the
inspection. The concrete control tower appeared to be in good
condition. The discharge end of the pipes and the valve house
appeared to be in good condition. The valve house is kept locked
at all times. Operation of the valves is controlled at the power
plant, however, the valves can be operated manually in the valve
house.
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d. Reservoir Area. The watershed is covered mostly with
farmland. The reservoir slopes are gentle and are not susceptible
to massive landslides which would affect the storage volume of
the reservoir or overtopping of the dam by displacing water.

e. Downstream Channel. The channel downstream of Lake Chillis-
quaque is wide and gentle. The first structure to be affected by
flood flows or failure of the dam would be the visitors center and
curators home for the Montour Wildlife Preserve. Several additional
homes are located in the flood plain between the dam and the
Montour Station.

3.2 Evaluation. In general, the embankment and appurtenant
structures appear to be in good condition and well maintained.
The wet areas at the toe of the dam should be examined during
the normal inspections. The tree should be removed from the
embankment.

Note: Considerable precipitation occurred prior to and during

a portion of the inspection possibly contributing to the wet areas
noted at the toe and also possibly obscuring any small volume
Seeps or isolated wet areas. Dry weather inspections by the

owner are encouraged.
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. SECTION 4
<i OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir is maintained at approximately
elevation 594.0. Water is pumped from the Susquehanna River to
Lake Chillisquaque to be used for emergency cooling water.
Procedures to be utilized during flooding are outlined in section
1.2h.

4.2 Maintenance of Dam. No planned maintenance schedule is
utilized. Maintenance of the dam is performed by Pennsylvania
Power and Light personnel. Maintenance of the dam is considered
good.

4.3 Maintenance of Operating Facilities. The valves are operated
on an as needed basis. The valves should be operated and lubri-
cated on a regularly scheduled basis. Maintenance of the operating
facilities is considered fair.

4.4 Warning System in Effect. There is no warning system in
effect to warn downstream residents of large spillway discharges
or failure of the dam.

4.5 Evaluation. Maintenance of the dam is considered good.
Maintenance of the operating facilities is considered fair. The
valves should be operated and lubricated on a regular basis.

There is no warning system in effect to warn downstream residents.
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{ SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. Hydrologic and hydraulic information are
contained in a report prepared by Ebasco. This data consists of ;
an inflow hydrograph, spillway rating curves and area-capacity i
curves. The designer used the PMF (25 inches of rainfall for a
6 hour duration) as the design storm. Based on this amount of
precipitation over the drainage area and using a unit triangular
hydrograph, the peak inflow to the reservoir was determined to
be 24,500 cfs. The total flood volume would be about 6,800
acre-feet. Design calculations indicate the emergency spillway
can control this flood.

The designer's calculations appear to be adequate to meet the
Corps of Engineers spillway guidelines.

b. Experience Data. The maximum flood to date was during
September 1975 when the reservoir level reached elevation 601.6.
The peak discharge through the emergency spillway during this
flood was estimated at 4500 cfs. ) l

c. Visual Observations. The spillway and spillway discharge i
channel appeared to be in good condition. The concrete on the !
spillway weir appears to be in good condition. The rock placed in
the spillway exit channel should not retard flow significantly.

d. Overtopping Potential. Overtopping potential was
investigated through the development of the probable maximum
flood (PMF) for the watershed and the subsequent routing of the !
PMF and fractions of the PMF through the reservoir and spillway. :

The Corps of Engineers, Baltimore District, has directed that the
HEC-1 Dam Safety Version systemized computer program be utilized.

The program was prepared by the Hydrologic Engineering Center

(HEC), U.S. Army Corps of Engineers, Davis, California, July 1978.
The major methodologies or key input data for this program are 5
discussed briefly in Appendix D.

5.2 Evaluation Assumptions. To enable us to complete the
hydraulic and hydrologic analysis for this structure, it was
necessary to make the following assumptions.

1. The water level in the reservoir prior to flood was at
normal pool elevation 594.0.

2. No flow through the 36" pipe was assumed.
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5.3 Summary of Overtegging Analysis.

Complete summary sheets
from the computer output are presented

in Appendix D.

Peak inflow - 11,182 cfs
Spillway capacity - 29,022 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood
(SDF) for this dam is the PMF. The

SDF is based on the hazard
and size classification of the dam.

Based on the following
definition provided by the Corps of Engineers, this spillway is
rated as adequate as a result of our hydrologic analysis.

Adequate - For intermediate size dams which pass the PMF.

The spillway and reservoir are capable of controlling the PMF
without overtopping the embankment.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. No signs of slumping, erosion
or instability were noted during the inspection. The wet

area at the toe of the dam should be watched for significant
changes.

b. Design and Construction Data. Stability analysis
calculated for design of the dam indicated a safety factor of
1.72 for steady seepage conditions with reservoir water level
at elevation 600. For rapid drawdown conditions, a safety
factor on 1.17 was calculated. See Figure 5 for design
assumptions. The stability analysés performed for this
structure appear to be adequate.

c. Operating Records. Good operating records are main-
tained on the reservoir water level. Operating records do not
indicate any structural instability.

d. Post-Construction Chnages. There have been no post-
construction changes to the dam.

e. Seismic Stability. The dam is located in seismic zone
1. No seismic stability analysis has been performed. Normally,
it can be considered that if a dam in this zone is stable under
static loading conditions, it can be assumed safe for any
expected earthquake loading. Because of the low risk of
seismic activity and the adequate static analyses, no seismic
analysis is necessary.




SECTION 7
AS3ESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The dam appears to be in good condition. The
visual observations, review of available information, hydrologic
calculations and past operational performance indicate that Lake
Chillisquaque's spillway is adequate. The spillway is capable of
controlling the PMF without overtopping. Adequate stability
analyses have been performed for the design of the structure.

b. Adequacy of Information. Sufficient informatiom is
available to complete a Phase I Report.

c. Urgency. The recommendations suggested below should
be implemented immediately.

d. Necessity for Further Investigation. No further
investigations are required at this time.

7.2 Recommendations/Remedial Measures

1. Continue to remove all trees from the embankment.

2. The wet areas at the toe of the embankment should be
examined during the routine inspections. Drainage from these
areas should be provided and flow monitored when it exists.

3. A formal inspection program should be instituted.

4. A warning system should be instituted to warn downstream
residents of large spillway discharges or failure of the dam.

5. Valves should be operated and lubricated om a regularly
scheduled basis.
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APPENDIX A

CHECKLIST, VISUAL INSPECTION, PHASE I
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APPENDIX B

CHECKLIST, ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION, PHASE I
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APPENDIX C

PHOTOGRAPHS
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Downstream Slope. Note valve house at toe.

Upstream Slope. Note control tower.
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Spillway weir on left abutment.

Spillway discharge channel.
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Wet area at downstream toe.

Residence along stream downstream of dam.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

e

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1
(Dam Safety Investigation), September, 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology
used in the analysis is presented below.

1. Precipitation. The Probable Maximum Precipitation
(PMP) 1is derived and determined from regional charts prepared
from past rainfall records including ""Hydrometeorological
Reports No. 40 prepared by the National Weather Service.

The index rainfall is reduced from 102 to 20Z depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is
made by the computer program using distribution methods
developed by the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in
development of the overtopping potential is based on applying
a hypothetical storm to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method.
This method requires calculation of several key parameters.
The following list gives these parameters their definition
and how they were obtained for these analysis.

Parameter Definition Where Obtained
Ce Coefficient representing From Corps of
variations of watershed Engineers*

slope and storage

L Length of main stream From U.S.G.S.
channel miles 7.5 minute topographic

Lea Lnngth on main stream From U.S.G.S.
to centroid of watershed 7.5 minute topographic

(o] Peaking coefficient From Corps of
Engineers*

A Watershed size From U.S.G.S.
7.5 minute topographic

*Developed by the Corps of Engineers on a regional basis for
c Pennsylvania.

e
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3. Routing. Reservoir routing is accomplished by using
Modified Plus routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of
the outlet works, spillways and the crest of the dam are used
as outlet controls in the routing.

The hydraulic capacity of the outlet works can either be
calculated and input or sufficient dimensions input and the
program will calculate an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation
relationship from which the computer calculates storage.
Surface areas are either planimetered from available mapping
or U.S.G.S. 7.5 minute series topographic maps or taken from
reasonably accurate design data.

4. Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spillway without
the dam overtopping.

5. Dam Breach and Downstream Routing. The computer
program is equipped to determine the increase in downstream

flooding due to failure of the dam caused by overtopping.

This is accomplished by routing both the pre failure peak

flow and the peak flow through the breach (calculated by the
computer with given input assumptions) at a given point in
time and determining the water depth in the downstream channel.

Channel cross-sections taken from U.S.G.S. 7.5 minute topographic

maps were used in the downstream flood wave routing. Pre and
post failure water depths are calculated at locations where
cross-sections are input.

. . " e e
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L] DAM NAME CHILLIS QUAQUE  ©am
1.D. NUMBER Pa. 47-8
4 L. ROBERT KIMBALL & ASSOCIATES \ .
T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF—__°C
== EBENSBURG PENNSYLVANIA BYSTM pate__@-26-7 9

Cnn_t_\sgukgg; DAM

DrAINAGE AreA

AREN * 5. M;z (FeoM USLeS. 7.S-MIN. QunD AND DeR F'nL.E\

LUniT HYDRO GRAPH PhrAMETE2S

DaMeiTE LoehTED IN ZoNE 17| Sus QuEHANNA Ruuse

BRsIN. From CorRPS OF ENGINEERS, PALTIMORE

DisTriceT ReGionVaL STuDY.

Cp= 04 { Ce= /413

L= s.om!, Lea=r67Mi (uses. 7.5-M. QuaD.)
.3 o3

tpa Ce(bx Les) = //3(8x 12¢7)

€p= 2.14 Hes. . (swoses Laee (€p) v /425.)

Losa Rare AND Brss Flow PARAMETERS

hes REC oMMeENDED By CoRPS OF ENGINEERS
PacTimoRrE DistTe T

ST R TL = /] INCH
NS TL = o.08 whe.
STRTQ * 195 cks/m'?®
ARCESN =2 0.08 (S % oF Pe=ac F:.ow)
RTioRR = 2.00
PeoBagLE Maximum Sthem

Feom MHe, No. 4o
P.M.P., INDEX BaivriLlL = 22.2 (0.99) = 22.0 w.

o= 1/79'9\ 2,;3127%‘22§'/56./0, Rap= 1437, K Rz2= 148 %
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N DAM NAME CH(LL!SQUK@UE‘ DM
) 1.D. NUMBER Pn. 47-8
4 L. ROBERT KIMBALL & ASSOCIATES 2 2
T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF
—= EBENSBURG PENNSYLVANIA BY 2T pate b-26-71

ELEVATION - CAPACITY RELATIoNS IR

Feoh PssieN DATYAN | DR =ILE.

ELEVA T/ON STOR NG E
A (he . rr:=
S60 o
S84 17000
593 2000
S 94 2250
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=99 3000
600 33So
o/ 3Soo

603 4000
60S.5 4450
Disc /NECri= Eu‘r NG CueveE

DersemiNnsD RBy #Kec-/,

/
SPILLWAVY CREST AY ELEVY., 6oo0.0O

LeNeTH oOF CrEST = 7so’
CaEFFICcIENT oF DiscHARGE= 3.0 CBZ@AD c.raes-r3

Qvep ToPPINGr PreAaMETER D

ToP oF ODAM AT ELEY. &os.S' ;
LENGTH OorF DAM EXCLUDIMNG SPILLwWwANY < 2ooo
cCoesFFricigNT oF DiIscHunRkReE < %o (BronD ctzEsv}
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA
DRAINAGE AREA CHARACTERISTICS: 5.6 square miles, farmland, gentle slopes

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 594.0 (2200 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 600.0 (3300 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: __604.5

ELEVATION TOP DAM: 605.5

SPILLWAY CREST:

a. Elevation _500

b. Type Uncontrolled with concrete weir
c. Width Une foot
d. Length 750 feet

e. Location Spillover _Right abutment.
f. Number and Type of Gates _ _Nome.

OUTLET WORKS:

Two 36" steel pipes
a. Type =
b. Location _ -Nrough dam

c. Entrance inverts 552.5
d. Exit inverts 551.4
e. Emergency draindown facilities _Sluice gate in control tower

HYDROMETEOROLOGICAL GAUGES:

a. Type Continuous recorder of pool level

" b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE: September, 1975, elevation 601.6, estimated
aischarge 4500 cfs.

e < r— e T

Bl shga .




A,

.-coo_oooo-.r‘_to-s..-coo-o-o.-o
64 034 92 NOIIVII4100W ASVY




. dWOIL

_JOVASL  INVNI  dwdr  4dr 3dvit  NOJIT ovist

1700 - - 3waaN  NIWE < WM
: ' tO-»(U-L-vn&u 37

{ .to.ov‘cooo-.ooo-:on--o-‘-c-

oL .wu ‘92 zo:du-s-ooz 18V




st-c.

Xwev

MUSND

11¥Ls

oIy

Viva sS%01

Teetg
Hais

SHyLS

NIvy3

011y

¥

e 5..

.,uﬂw?.

WAL LA

-soca

e




485

" sodks - s0n0

so0§t”

o
LN

*46S= 0000 000°0

AS1

000°0

"0

“Ssand g
visi'. anvni
DR Rt

P

e I

INNT0A TviOol YNOH=-BL

113
YNOH=4?

MR A
a.&au,s,.f.y

Rt 111

" MNOH=-9

b L e e

X

TR
dy

M;.

i3

DA




AR

¥ MR R
2 vy LR 2 P
Fe o waiede IR

QIAWYQ  0dX3
Viva wWvaQ

Q003

togeo
4 4273

2Ly

065 066

2 2 DO IO




R - PR

badooes  jicavsor w,ppn.gpi,.......n. ....omdt_wW}.._..o,

‘. - SRR : .u.h. ‘ . . & onwu
: . o-<¢ ~ o._ce . e..<¢ $ o_»<¢ ‘¥ o_-cc . o..«g u e.-ce . olive. :«;.

R

A 1GNO0D3S ¥3d wzuhut u-‘:u. °8°uun xus huws u-.:u N1 SmoYJ
g::»:&&u U-tozouu o- <¢oz<.¢... u..u:..:t ¢°u pcix:u .8-8&5 uo aN3) u¢<¢°pw g )o.z 8‘

%

i
.
o oamed inpaoips




U o068t
A (L1

B

Tges i SR
.

Taval® .

T 3Ny ROV4LNO XWW

NSGH =)y

dOl ¥IAO - MOTJIN0  IOVNOLT .  M1d3Q V10A¥3IS Y

P ' - 40 m}d 40 3In1} NOTAVENG  WOWIXVW  WONIXVM . WAMIXYNW WM 1 XV

e )

g

. 06°609 . . 00°009 0€°*vés

Nva 40 doi _-«u-u AVATI1dS . INWA WILING

3 + e St et e o KW
S TR R SRR R R e & - VTR S St
SISANVNY Asdave WVQ D ANviwng oy e

L

&

e s




———

APPENDIX E

DRAWINGS

NEES—




A =\ ‘ sz, [ . -
- % » 5 : P \\\ ) = °
. \ A o : : —
A CHILLISQUAQUE CREEK DAM h ' /
- ( *\ % d ° -

. =) ’

N\\ : £, —7 '\ S o,
3 ' [PEnnSYANAPOWER | J CHILLISQUAQUE CREEK DAM |
MONTOUR STATION | %] DOWNSTREAM EXPOSURE MAP
ga,,t e : SCALE: I* = 2000' - B
RS : < ; < . |L.ROBERT KIMBALL & ASSOCIATES
: CONSULT
8 s S| g s preen

M

|

1

i

'Li
i



! odret

STEUCTURE

578\ T

2

IR R

H|

38CT C-C

P

ey

L‘ .98,




A

/.
QUTET
SIRUCTURE

5 Ty >
L oF I8 8
TS sk &
S wrare
! g P s
N S— y i
T 3 £ * ;
® 2 & o
e
» T g ¢ % ;
. - . es “a by '
P e . N ahubs € WAL,
; PrEas] & Yy
3 ” 130 o 6F ¥
- . f X AsE SN OF
o M ey
. R 3 % i,
< b« i LERNE
3 vrv e vy K | y
g 5 st e
-
e u ‘
- . 2 e, 25 ’ bl s,
ue >
SBCT C-C T o-D
PR =l e

wao.

RENT AC| STANDARDS SWALL GOVERN FOR AL
N AND CONSTRUCT ION UNLESS. DTHERWISE NOTCD

ETE SHALL BE CLASS 3
fid SPECITICATION E8ans - =

ALL ANCHOR B0 TS. DRAIN PIPES SLEEVI
ELECTRICAL COMJUITS MO EMBEDGED PARS Seaci
I POSITION BEFORE CONCRETE 1S PLACED

CIFICATIONS FOR STEEL FOR CONCREY|

EENEoRe 1N Y Mo F0R WAk DETATLS S nan

BENDING SCHEDULE.

PLACING DIMENS|ONS ARE GIVEN TO CENTER OF BARS

UNLESS WOTED

ALL SPLICES IN REINFORCEMENT SHALL COMPLY wiTk

THE REQUIREMENTS OF CURRENT ACI STANDARDS .

SECIION 805. BUT 1N WO CASE SHALL LA® 8¢ (eSS
N 24 BAR DIAMETERS.

ALL BARS SHALL WAVE 2, WINIMM CONCAETE. covER
UNLESS OTHERW|SE NOTE

SHIFT OR BEND BARS to CLEAR ANCHOR 30LTS. ORAINS
PIPE SLEEVES AND EMBEDDED PARTS

<E"R‘ L DRANINGS

FESE Wi PERINT Owa =

PENNSYLVANMA POWER 8 LIGHT COMPANY
MONTOUR STEAM ELECTRIC STATION

w2 0008w (NSTALLATICN N1 WO +

MAKE UP RESERYOIR (AM-PLAN

EBASCO SERVICES INCORPORATED AW YORK
0

oan

D —

G.2000%2

L a3
LTING EN
T FIGURIE 2

R S

oo,

- v\-’r—#




-

.
= 3
:
604 0 R0a
? i . B 3 L wy . e .
L OIS $-e o320, e g lB-2, Bean
/ * it . e + ————— »
e i i
- G OF oA -+
3 -
)
|
-
El .
3 ol
3 e al 4
En LmannE. BN - !
o€ o [ S
o | ] 1 -
o G} | e
i . 1/::L p
‘ =
il A
i af
:l |
.
» — , - ——-
PLAN
4w L k38D
1207 BATeY . o _
seE - [ "C g
few {
S SO e i o (ROwn 800811
g g—' ! L TP AN 0080
= ? i e Ll 5
The
Sa sl ] 2 o ACER £ A
. . BAITE YEAT
S ni ke B
o Bu.cngad 5.0 3 ‘ | ROk
2 al RN Pen - y x SEELTED Y P o S
520 | - / e T LU
s ] SEWS L e om
- - - <3
588782, \ " TATERED ek S Ceay B il “ wearamd vy
37
=
22 -
g 7 e RO e
to3e gl 5 ‘
fl N 3o2 s "
¥ T - e e AT Y, = =
. s At~ e "\ At B+ e P —_—— - - vt diie.
350 | ;s U Y et 7T T 1
AnED AN L
RO DUTLET LUNERT
Leas 7 L. -2
s avas -] vy &
£ 543

PROFIE

§AKE SR

-
&

R ® .
.
Pt LealE [ R L L §OSE LooemT
Mgl g A e L aeanantp st v
9e R o
AN . 7 RO

\ A% o < pede — - - b

5572 |
L - .
3008 Y PR3 YA P e - a
hobed / sy - 4 4 o - — e 4 "-"A—‘__'a‘ o~
S—— v ; Jir ! AP AR Ve ? i~ "0
b ety b
S, e

At PN P

SECT A-a SECT B-B SECT C-C SECT 0-D

A ——




%0

5y

R

e T U]
» -
BN ey

L wearanms Seat

S o

-—aty, .
[ - . Kt
l.... 2 ez - - o aey
AHMED A0k e
{ 5 AB® 1L e
las@rasl reyed— =
- w80,

. o e mas

C-C SECT D-D

SLALTITIES

SOR G.anTTRS WM WPRLTRATY Dweh

et BAC REFERELLE DRaw NG5
B N PSRt
R T T LRGN g N I BLCIEE
RRRECR sk PN T MOV e H >

~

L

SRZO Lk
= * e

B

5
T AL S8, ¢
e T

SECT £-F

590

£ 580

3 e ot

ol s ., =

" Ewitesie,
Ao
A ok e

. 9%C 0
FOR \ALNE n‘).ilxs'l.n."l
L osanvie wALS o

2 X

£E8 20.1P6C

it ff
\%‘/Jl .
JA v cEre ho vy SRl

| RESEAVOR FISLIT Owe NC.T
PENNSYLVANIA POWER 8 LIGHT

COMPANY
MONTOUR STEAM ELECTRIC STATION
2 000s® INSTALLATON- U T 8O |

SARE-P RESERNOR

QUTLE™ STRLTURE -PLAN ¢ JE.TIONS - *1as

EBASCO SERVICRS INCORPORATED WEW YORK -
o SEEE . Jen 3013-

rery

ey G-200C54

J -
T ——=TII—F

A

LZONSULTING ENGINEERS & ARCITECTS
HIT
o ke

e

Pl el v

b .




- ed

1 e + +
| {
| [ i | L |
— ke e - ke s el ToP OF SPILLwAr roateot oS caA Fomater PR M F RN s e
WEIR £ @00 D SEE SCHEDULE | | |
e s s | |
—————————— — i |
| | |
; e OE AN lsL303.0f A | ! |
| = | | { ‘ ! ! :1
———— . ———— | | L )
! OMGMAL GROUND SURCY | l |
| i | |
' o - — : e —— —t — - :
: | l
r P
oo — — ——
; ]
{ -
BAIER F oINS
et o e B R
0D —
bl
Lt €90 —
¥-1
%,’{ Joaem
=4 —— — a0 — - -
|
=] SuaceY Sate
v LIMESTONE
h 3 NS
’%—/' el - = 3% = = 3
f 2 s paar Sue
J B W W ShY WA
5 |
e
wwo _— T W ]~; —_ « 2000 — -~ - — - - -
i Ha
. =
B0 - —— - ~ ,] _N000 — —_— - -
SECT. RR (577 e S N LS
|- woue'ore = WOLE 08¢ - waLetee Lowoce'noe oL’ me - uoie'nzz hwoie tmac FoWOLE e - woie tuse
|
nmm-AL—— — f-._._. e e Lt e —_— e - - e
i i
| |
€L 590.00 — —- - -t - _— . «
o sou
3 e
ooww
€L 500,00 — ATHO manl . — 3 e —

EL570.00 ——— —

gav SiLTY LAy

20Ul P saall
'v
oL 960.00 — — — e =t —_ - R —
sune
€L 550 00 ——e e -—
SECT. T- 7T SECT. U - U
0.8 T1en - MOLE "1202 L b WoLE 130 - WOLE T14R e MOLE'PS R - -WOLE "e%
J ] |
=l 4 4

i |

) |
weowoo 4+ . - 4 | 4

50 00 <% s
Syov TLAr { S{90guN Jmy cuy
EX B S o0 301 ] 8 SHAL
€L990.00 - - -
AP o) 5 g
£1.500.00 - PR
=
FEav_ seaLE
WEATA'D 0 waRD)

£L57040 e - - ————— — -

SECT. V -V

¥ o
ety

s

!
o




— ‘\M‘4

i | i
OBl Foeaer PO oM R Raae P el

£ 820 2

e
2 [ _——
"™
o000 — ——
3
« oo o £ o s ELs4008 | 1-
VT e saesm
=
W00 o L9000 eswoe LT
s
o800 - a0 - ToT R aRpiey
T~
30000
55000
&m0 -
w00 e
“gLe e - WOLE 2T - OLE *maT - WOLE ‘sl boom0u€ ‘uzg - WOLE *neR Lt TR = WOLE ° 82
— - S S S R kS =LA i 8 50000 8 =
Sa saaLe
;Lv_suf« fea seay Swalk
= AR SR o
SECT. U - U
- w3E *ren - w.e s e -
Gav_SuAE T i 4 K

ST T

AL ity fil
s
FOR L3 ATONS OF 3807 'B;Pwu nl 5199951
RESERVOIR PEI?M/I' DMSNO 3.

-nmm POWER 8 LIONT mm
I-IW

OAM - LONG mm-'ow

e

G A e

L. ROBERT KIMBALL & ASSOCIATES
CONSULTING ENGINEERS & ARCHITECTS
FIGURE 4




a

T IERERE

SLIP CIRCLES
1%

COMPLETE RAPID DRAWDOWN U S <SLOPE o3 Fe e
ETRK. PROVEZ TS [ e roPERTIES COMMETR ONES W OOWN SneETIOC
fouce | GEOM . 1 aice ——w
e % e T = o v, . - & [y
G it i R CE TR ] i
g o] 04 | ® | 266 %o Jwolne B RI[KMT s A | 22 [ v (490 P %! CREZ I RS L KDL U
ENED FONE ) > s w0 walae memi| BT a7 7 [®o| 28 | 4% (360 ssv|ems| mo] 1w | 20| w oo | w1 [omd sagao] ]
3 oo w2 [ew’ [ = [ 28 %0 w1/ g0/ ™z Xa] 70 3 lwo| ns | g0 o] nedes | - 50 1p Jeo1)se
4 >y 226 | o o EDENED 4 |wo| ms |amzli0] w2 Bol®w | sl swleo] 4 [T e o
s 2o we | 37 i rArGEIAEDEY) [ | o] 23 [am [sotow s |nolw | me]lsof e u7 laez @47
e |20l if] %7 to; 'iii’ia?‘—{ifu ne | &3 e [rs]| 110 | aee o] — 1 55 | aee| —] —] 120 |2 A sesl-te
- % st s - (S
o5 S OBUESEY, ROt iy ey LA Laane fo = Slsbe AN o (cut .s%‘e_t " 5
POOL_US <SLOPE = 0% vy -3®
<OIL WATER (SO +WATER <OiL. PROPERTIES
Yoaa W | we (W [ e T we | oy Tw? o Poi aomedl oF T oF
v [ < BT | e | T [ ] SRS (0. 5T
91 wi|vo wa|—[—[—[—/—[—Judino| 29 » w 3 4
o> 25| 215 ma|20] 20| eee] 9| ¢ |10 [walmni] 62 CowrACTeD 0o e - P <
R VD B IR T CUETRLES [SnFV CLav s .
A EL RIS CRERIE 6D ue| a8 "9 Bo se 3 1 wr o 2%
e 5 $5e/04 [20} 0B |7 w710 fralsas| 23 4-
oeal0r w0sl-1a Fesl 977 451 459 - o a4 44| 254 X FA wo P l 0 ] L) —_—
e 3
§ o
} E e BPasm AT e *
} &84 e Tﬂj

SRR e =2 KT e ——

uP gL 587 00
[P s se

- Z -4
30 L CMUBED STOME DRAIN - ORIGINAL GRDLND SURFACK

[ B0 _jcuraes taran

SECTION C-C (swoosz.ow)
MAXIMUM SECTION

I




= — ——,

[

|

| =
¢ oan ;
|
|

b—- Vs WATER K GO0 00 ¢

BANFOTELTIAL WO

FLOW NET
.20
Ly LA -
STUDY AEPGE DS SOFE  ew  mom R R
EOMETOC _ PROPERTINS Amrerne o Q=nCV/V)
o vy :-d < e s (& ¢ ™ m-Ju|‘ubM sorecipuy (52 Y
L& £ K K LKk Qe IO ET MiN/FOOT % & @PPJEOOT
1 [msl ws | 2m lesol . me Bl | wp]sofui] e %A i meles]ne] 35
- =<

z2 jwo| »e | 4% [s40 see[ems| Mol w | e | w Joo | 7|55 wwgmoluo|mo| se

3 lwol ns b_.!_( 9. 5w |olea] 9 |01 SHe 1

4 Jso|[ ms | a7 10 22 Bo¥MW| ne|l w]loo] 4 oo et|ar | e

S|no] 2es |am |solow e [no [ w | mel sofes] 7 ee2jasilaz|—|aei | 122

e [z7a] 1o ass o] — 15 e | — | —| 20 wAsmalne|—|ses wo

Fo: Slsuyandeticay %;., L an7 P rTry

W1 | TAAGE W TAL COMPOVENT OF W
WY [ WEIGHT OF waTER OM THE SL<E
W TOTAL coMPONENT

us |wpotmEaw

0% |COowweTREANM
a% [averace

U |WATER PRES On SLICE BasE
Lowe  [LENGTH COMEDION 4CTS O

FEB 20, ™o

+
__#O __jeuT- 2% e

SECTION C-C (sm0052,0m)
MAXIMA{_M'*CTOON

P

L S

RESEkvin+ PERMIT . 3 v/ %

PENNSYLAAMA FOWER 8 LIGHT COMPANY
MONTOUR STEAM ELECTRIC STATION
1972 814 0008® (RSTALLATION UmT 80 |
MAKE -UP RESERVOIR DaM
STABILITY ANALYSIS

EBASCO SERVICES INCORFORATED MEW YORK

st 48 Lo =1 T
_Tj%-;-'; oy e

L. ROBEF_‘?;I' GK":G(B;ALL & ASSOCIATES
CONSULTIN EFI('RS&? & AEI)RCHITECTS

P




—

APPENDIX F

GEOLOGY




General Geology.

Lake Chillisquaque lies in the Valley and Ridge Physiographic
Province of Fennemann (1938). This region in Eastern
Pennsylvania is characterized by numerous synclinal and
anticlinal features. Structurally, the dam lies near the
axis of a large plunging anticlinal feature which plunges to
the northeast. Major faulting is not noted in the area. The
dam is underlain by Middle Ordovician aged sediments of the
Mahantango Formation. This formation extends for a thickness

of 1000 to 1500 feet. It is a brown to olive shale with inter-

bedded sandstone. The upper members are highly fossiliferous.
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GEOLOGIC MAP OF LAKE CHILLISQUAQUE DAM AREA
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Hamilton Group
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Mahantango Formation

Brown to olive shale with interbedded
nmandstonens which are dominant in places

(Montebello). highly forsisferous tn upper

part; containa “Centerfield coral bed " in

cantern Pennaylvania

Marcellus Formation

Riack, fissile, carbonarsous shole with
thick, brown sandstone tTurkey Kidge! 1n
parts of eentral Pewnsylvania

Onondaga Formation

Greenish blue, thin bedded shate and dark
bue to Mack, medium bedded (vmentone
with shale predominant «n most places
1nrludrs Selinagrove Limestons and Nerd
more Shale in central Peansylvania and
Buttermitk Fatta Limeatons and Esopun
Shaie 1n eanternmont Ponmayivania, in
Lehigh  Gap area nciudes  Palmerton
Sandstone and Howmanstown Chert
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