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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 coatinue 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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ASSESSMENT

The assessment of Cabin Creek Dam is based upon visual observations
made at the time of inspection, review of available records

and data, hydrologic and hydraulic computations, and past
operational performance.

The dam is considered to be in fair condition because of the
seepage and wet zones, erosion, and large trees at the toe.

The existing spillway and reservoir are capable of controlling
approximately 18%Z of the PMF. Based upon criteria established
by the Corps of Engineers,the spillway is termed seriously
inadequate. If Cabin Creek Dam should fail due to overtopping,
the hazard to loss of life and property downstream from the dam
would be significantly increased from that which would exist
just prior to overtopping. As a result of the seriously
inadequate spillway the dam is considered to be an unsafe
non-emergency dam.

Studies and remedial modifications should be conducted immediately
to increase the ability of the spillway and reservoir to safely
control the PMF.

The absence of design data, the 2:1 downstream slopes and the
seepage noted 8 feet above the toe make the long range stability
of the embankment uncertain. An evaluation of the embankment
stability using current criteria should be performed in the

near future to substantiate embankment stability. Future
studies should be directed at locating and monitoring the
seepage in the embankment with the installation of piezometers.

In addition to the above, the following recommendations should
be instituted immediately:

1. The owner should monitor the wet areas and seeps and
take necessary remedial measures if the seeps are found to be
increasing.

2. All low areas on the crest should be filled.

3. A detailed geologic study should be made to determine
if a seismic stability analysis is needed.

4. All erosion gullies should be filled.
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5. The debris in the emergency spillway exit channel
should be removed. Trees on the highwall should be removed.

6. Silt from the lower intake tower gate should be
removed so that the intake can act as an emergency drawdown.

7. Institute a formal inspection program to be conducted
at regular intervals with the borough's engineer.

8. A warning system should be instituted to warn down-
stream residents of high spillway discharges or failure of
the dam.
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Overview of crest from richt abutment.

Downstream slope from left abutment.
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PHASE I
NATIONAL DAM INSPECTION PROGRAM
CABIN CREEK DAM
NDI I.D. NO. PA 336
DER I.D. NO. 67-459

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 inspecting 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.

1.2 Description of Project.

a. Dam and Appurtenances. \Cabin Creek Dam is an earth-
fill dam with a concrete core wall. The embankment is 207
feet long and 23.2 feet high at the maximum section. The up-
stream slope is 2.25H:1V and covered with riprap. The downstream
slope is 2H:1V and grass cavered with large trees growing near
the toe. The 18 inch wide core wall extends 2 feat into rock
and projects 5 feet above rock. The foundation was grouted
during construction. The spillway is located on
the left abutment. The spillway consists of a 30 feet long
concrete wg}r with a hydraulically operated Bascnle crest gate.
The spillway exit channel is cut into rock with a dry rubble,
earth and rock dike keeping flow in a confined channel. The
intake tower is located near the maximum section about 40 feet
from the crest. A bridge serves as access from the embankment
crest to the intake tower. A 12 inch cast iron pipe serves as
the emergency blow off line and water intake line. The intake
tower has two intakes at different elevations. .

A

b. Location. The dam is located on Cabin Creek, approximately

3.1 miles northeast of Red Lion, Pennsylvania. Cabin Creek
Dam can be located on the Red Lion, U.S.G.S. 7.5 minute quad-
rangle in York County.

c. Size Classification. Cabin Creek Dam is a small size
structure (23.2 feet high, 180 acre-feet).

d. Hazard Classification. Cabin Creek Dam is a high hazard
dam. Downstream conditions indicate that loss of life is
probable should the structure fail. See section 3.le for
downstream exposure.




e. Ownership. Cabin Creek Dam is owned by the Red Lion
Municipal Authority. Correspondence should be addressed to:

Carl E. Seitz, Manager

Red Lion Municipal Authority
Center Square

Red Lion, PA 17356

(717) 2443475

f. Purpose of Dam. Water supply for the Borough of Red Lion.

g. Design and Construction Historv. The dam was designed
by Gannett, Seelye and Fleming Engineers, Inc. and construction
completed in 1925. In June 1972, the dam was overtopped causing
erosion on the downstream slope. In July 1972 the erosion was
repaired and a porous tile drain installed near the toe. In
1973 a hydraulically operated Zascule crest gate was installed
and the flashboard system removed.

1. Normal Operating Procedure. The reservoir is maintained
at the spillway crest elevation with the excess inflow discharging
over the spillway crest. Water for the municipal water system
enters the intake tower and 12 inch CI pipe. The flow in the pipe
is regulated by valves in the filtration plant near the toe. Aan
average of 1.7 million gallons per day of water is used. In
addition to the normal inflow,approximately 1 million gallons per
day is pumped into the reservoir from an adjacent watershed.

1.3 Pertinent Data.

a. Drainage Area.
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b. Discharge at Dam Site (cfs).

Maximum known flood at dam site Unknown
(Dam overtopped in 1972) spillway at
that time had smaller capacity than at
the present time

Warm water outlet at pool elevation N/A
Drainage facilities low pool outlet at

pool elevation - Inlet silted shut None
Gated spillway capacity at pool elevation N/A
Gated spillway capacity at maximum pool

elevation 2055
Total spillway capacity at maximum pool

elevation 2055

c. Elevation(U.S.G.S. Datum) (Feet).

Top of dam 595.0

o
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Maximum pool - design surcharge 596.0

Full flood control pool N/A
Normal pool 594.0 (normal)
Spillway crest 589.0 Open full

594.0 Gate closed
Upstream portal invert drainage facilities Unknown
Downstream portal invert drainage facilities Unknown
Streambed at centerline of dam 573.0
Maximum tailwater 5 None

Reservoir (feet).

Length of maximum pool 2,500
Length of normal pool 1,700
Length of flood control pool N/A

Storage (acre-feet).

Normal pool 178
Flood control pool N/A
Design surcharge 208 at eicvation 596.0 - Top of dam

Reservoir Surface (acres).

Top of dam 17
Maximum pool 17
Flood control pool N/A
Normal pool 13
Spillway crest 10 gate open - elevation 589.0
Dam.

Type Earthfill
Length 207 feet
Height 23.2 feet
Top width 15 feet
Side slopes Upstream 2.5H:1V

Downstream 2H:1V
Note: Construction drawings show below elevatiocon
585 slope changes to 2.5H to 1V. Not observable
during field inspection.

Zoning None

Impervious core None

Cutoff Yes—concrete core wall at foundation
Grout curtain Yes

Diversion and Regulating Tunnel - Drainage Facilities.

Type 12 inch cast iron pipe
Length Unknown
Closure Valve in intake tower in reservoir
Access None
Regulating facilities Valves in treatment facility

3
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Spillway.

Type
Length
Crest Elevation

Gates
Upstream channel
Downstream channel

———— - -

Bascule gate controlled-open channel
30 feet
589.0 open
594.0 closed
Yes - 1 Bascule gate
Lake - entrance formed by hillside & wingwall
Rock cut channel to natural stream

]
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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 (Penn DER) and Red Lion Municipal Authority files,
showed that very little engineering data is available for
review of the structures original design. The inform-
ation available consisted of several original construction
drawings. One drawing is available on the Bascule gate. No
calculations or summaries are available on the stability or
hydrology and hydraulics. The original specifications and
specifications on the Bascule gate are in the Penn DER files.
Penn DER files contained considerable correspondence particularly
on permits,repairs made to the spillway,and in regard to the
1972 overtopping.

2.2 Construction. Construction data of the original dam is
limited to several photographs taken during the conmstruction
and a memorandum discussing the grouting. Construction spec-
ifications are available on the original dam and Bascule gate.
This information is located in Penn DER files.

2.3 Operation. There are no formal operating records.

2.4 Evaluation.

a. Availability. Engineering data was provided by the
Division of Dam and Encroachments, Bureau of Water Quality
Yanagement, Department of Environmental Resources,Commonwealth
of Pennsylvania and by the owner, Red Lion Municipal Authority.
The owner made available the manager, his assistant, a care-
taker, and the Authority's engineer.

b. Adequacy. The type and amount of design data and other
engineering information is limited, and the assessment must be
based upon the available data, visual inspection, history, and
hydrologic analysis.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

-

a. General. The onsite inspection of Cabin Creek Dam
was conducted by personnel of L. Robert Kimball and Associates
accompanied by borough staff and their engineer on October
21, 1978. The inspection consisted of:

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

2. Examination of the spillway facilities, exposed
portions 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 conform closely to the con-
struction drawings. From a brief survey conducted during the
inspection it was determined that several low spots are present
on the crest toward the left abutment. One area adjacent to
the emergency spillway wingwall is approximately ome (1) foot
low. Several erosion gullies were noted on the downstream
slope. These gullies may have resulted from the 1972 over-
topping. Several seepage zones were noted on the downstream
slope. The seepage zones were small (2' x 2') and minimal
flow was noted. Two (2) wet areas (6' x 6') were noted at the
toe of the embankment. Approximately seven (7) large trees
are growing at the toe of the embankment. See drawing on
pages 7 and 8 for location of seepage and wet areas.

The upstream slope is covered with hand placed riprap. The
downstream slope and crest are grassed which has been mowed.

c. Appurtenant Structures. The Bascule gate was operated
manually by the caretaker during the inspection. The gate
is designed to operate automatically with 6 inches of water
over the top of the gate. When the water level reaches 12"
over the gate the gate shall be fully open. For water levels
between 6-12" the gate shall be positioned so as to maintain a
constant water level. The gate is hydraulically operated.
There is a standby generator at the dam for use during power failures.
In additiomn, the gate can be opened manually.

The exit channel is cut in rock with a dry rubble rock embankment
acting as .a dike to confine flow to the channel. A recent rock
fall has created a partial obstruction to flow. Trees are
growing on the exit channel highwall.

The intake tower appeared to be in good condition. The intake
gates and 12 inch cast iron supply line were not observed. The
12 inch pipe runs directly into the filtration plant. It is
reported by the caretaker that the bottom intake gate is

silted shut.
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d. Reservoir Area. The watershed is predominantly
covered with woodland and farmland. The reservoir slopes are
not considered to be susceptible to massive landslides which
would affect storage volume of the reservoir or overtopping
of the dam by displacing water.

e. Downstream Channel. Immediately below the dam is
the filtration plant in which there is a man constantly on
duty. Cabin Creek downstream of the dam has a very narrow,
confined channel which makes at least eight (8) very sharp
turns. The second structure downstream is a hunting and
fishing club located .75 miles downstream. Between 1 mile
and 2.6 miles downstream are several homes located near the
stream. Approximately 3.4 miles downstream of the dam is
a newly constructed trailer court.

3.2 Evaluation. Visual inspection did not reveal any serious
signs of instability. The embankment is in need of minor
maintenance particularly repairing the erosion on the downstream
slope. Several seeps and wet areas were noted on the downstream
slope and at the toe. No evaluation has been conducted on

these areas and their effect on the stability of the embankment.
Since no stability analysis has been conducted to date, it

is recommended that it be conducted under conditions observed

in the field.

The rock debris in the spillway exit channel has some restricting
effect on the capacity of the channel. The trees growing on

the exit channel highwall may cause landsliding. Visual
observations indicate that the Bascule gate is in good con-
dition. The condition of the water supply line is unknown.

v




SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir is maintained at as high a level
as possible (elevation 594.0). Water is pumped into the
reservoir (1 million gal/day) from an adjacent drainage area.
Water is drawn out of Cabin Creek Dam on an as-needed basis
(average 1.7 million gal/day). Regulation is performed with
valves in the filtration plant located at the dam.

A caretaker is on duty 24 hours per day in the filtration
plant. The Bascule gate is operated manually once every week.

4.2 Maintenance of the Dam. No planned maintenance schedule is
utilized. All maintenance is performed on an as-needed basis.
Minor work such as mowing grass is performed by borough staff.
Major work is contracted. Maintenance of the dam is considered
to be fair.

4.3 Maintenance of Operating Facilities. Maintenance of the
operating facilities is performed by borough staff. The Bascule
gate is operated on a weekly basis. The intake structure's lower
gate is reportedly silted shut. Maintenance of the operating
facilities is considered fair.

4.4 Warning System in Effect. There is no formal warning
system in effect. The dam is maintained by borough staff
stationed at the filtration plant near the dam 24 hours each day.

4.5 Evaluation. The operational procedures for the dam and
appurtenant structures are considered to be fair. The dam is
accessible from a country road under all weather conditions for
inspection and emergency action purposes. There is no warning
system to warn downstream residents of high discharges or
failure of the dam.

e O P
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. No calculations or design data pertaining
to hydrology were available. Construction drawings and specifica-
tions of the existing Bascule gate were available.

b. Experience Data. The existing Bascule gate was
installed in 1973. Prior to that time flashboards were
installed in the spillway to maintain a maximum storage
capacity in the reservoir. No reservoir level, rainfall,
or runoff ‘data are available. The dam was overtopped in 1972
causing some erosion to the embankment. The amount or depth
of water going over the embankment at that time is unknown. K

c. Visual Observations. The Bascule gate which controls
the spillway discharge is in good condition. The gate was
operated by the owner's personnel during our inspection.

Some debris was noted in the spillway exit channel. The
debris was apparently from a small slide in the left slope
of the channel. Maintenance should be performed on the
channel slope to prevent future slides.

A low spot was noted on the dam embankment adjacent: to the
spillway approach wingwall. This area could easily be filled
to the top of dam elevation.

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 PMF is that hypothetical flow induced by the
most severe combination of precipitation, infiltration
losses, and concentration of runoff at a specific location
that is considered reasonably possible for a particular drainage
area.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. Flood routing performed
for this study is intended to provide a measure of relative
spillway capacity.

To assist the engineer, and provide a standard for hydrologic
analyses, 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 discussed briefly in Appendix D.

A copy of the Users Manual shou'd be obtained by engineers who

11




need more precise definitions of the computer program requirements
and methodology.

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

1. The Bascule gate would function properly and continue
to open to a full open position in a short time period.

2. For the dam breach analysis it was assumed that dam
failure would begin when the water level in the reservoir
reached elevation 597.5 or 2.5 feet over the top of the dam.

3. For the overtopping analysis a top of dam elevation
of 596.0 was assumed for the entire length of the crest of
220 feet. Field survey measurements taken during the inspection
indicate that the top of dam elevation varies from 595.0 feet
to 596.1 feet.

5.3 Summary of Overtopping Analysis. Complete summary sheets
from the computer output are presented in the hydrologic
appendix.

a. Spillway Adequacy Rating. The spillway design flood
(SDF) for Cabin Creek Dam is the PMF. The SDF is based on
the size and hazard classification of the dam. Based on the
following definition provided by the Corps of Engineers, the
spillway for this dam is rated as seriously inadequate.

Seriously Inadequate - High hazard classification
dams (all sizes) not capable of passing 50% of the
PMF without failure where there is a significant
increase in the hazard potential for loss of life
downstream due to overtopping failure.

The spillway and reservoir are capable of controlling approximatel:

18% of the PMF without overtopping the embankment (elevatiocn
595.0).

5.4 Summary of Dam Breach Analysis. As the subject dam

cannot satisfactorily pass 50% of the PMF (based on our analysis)
it was necessary to perform a breach analysis and downstream
routing of the flood wave. This analysis determines the

degree of increased flooding due to dam failure.

Results of the Dam Breach analysis indicate that downstream
flooding is significantly increased. Therefore this spillway
is rated as seriously inadequate.

The water level in the reservoir at the time of dam failure
was assumed to be at 597.5' (2.5' over the top of dam) based
on the evaluating engineers judgement. The 50% PMF was routed
through the reservoir and downstream.

Results of routing the flood wave downstream with and without

12




failure are indicated in Appendix D.

The results of the floodwave routing indicate that
failure due to overtopping will significantly increase down-
stream potential for loss of life.

Note: Future development within the watershed, at the dam,

or downstream may change the characteristics and assumptions
made for this study and different results are likely. Future
development downstream may also greatly increase the potential
for loss of l1life due to failure of the structure.

13
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual inspection did not reveal
any signs of immediate instability. However, the erosion gullies,
wet areas, and seeps, if untreated, may become more serious with
time. The dam appears to confcrm to the constrution drawings.

b. Design and Comstruction Data. No record of design data
or stability analysis for the original structure was available
for review. There is no data on the construction of the dam.

c. Operating Records. There are no operating records.
PennDER correspondence files contain considerable information
on repair to the severe erosion of the downstream slope which
resulted from overtopping during Tropical Storm Agnes in 1972.

d. Post-Construction Changes. There have been no post-
construction changes besides installing the Bascule gate which
would influence the structural stability.

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. However, the areal geology (See
appendix F) indicates faulting in the area of the dam. There-
fore, a more detailed geologic investigation is necessary to
determine the need for seismic stability analyses.

14
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual observations, review of available
information, hydrologic calculations, and past operational
performance indicate that Cabin Creek Dam's spillway is seriously
inadequate. The spillway is only capable of handling approximately
187% of the PMF without overtopping. No stability analysis has
been performed. The long term stability of the dam is uncertain
due to the seeps. Because of the seriously inadequate spillway,
the dam is classified as an unsafe non-emergency dam.

b. Adequacy of Information. Assessment of the structural
stability of the structure cannot be made because of the limited
design data and no record of stability analyses.

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

d. Necessity for Further Invest17ations. In order to
accomplish some of the recommendations/remedial measures
outlined below, further investigations will be required.

7.2 Recommendations/Remedial Measures.

1. The owner should monitor the wet areas and seeps and
take necessary remedial measures if the seeps are found to be
increasing.

2. Perform additional studies by a registered professional
engineer knowledgeable in dam design for modification of the
spillway and/or embankment to increase spillway capacity.

This study should begin immediately and remedial modifications
begun immediately after the study is complete.

3. All low areas on the crest should be filled.

4. The cause of the seeps should be investigated.
Piezometers should be installed to record the phreatic surface
in the embankment.

5. A stability analysis of the embankment should be
conducted.

6. A detailed geologic study should be made to determine
if a seismic stability analysis is needed.

7. All erosion gullies should be filled.

8. The debris in the emergency spillway exit channel
should be removed. Trees on the highwall should be removed.

15
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9. Silt from the lower intake tower gate should be
removed so that the intake can act as an emergency drawdown.

10. Institute a formal inspection program to be conducted
at regular intervals with the borough's engineer.

11. A warning system should be instituted to warn downstream
residents of high spillway discharges or failure of the dam.
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APPENDIX C
PHOTOGKAPHS
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Photograph No. 1

Intake structure and spillway gate control building.

Photograph No. 2

View of upstream slope.
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Photograph No. 3

Spillway exit channel, debris in channel and hvdrauli.

controlled spillway.

ally

Photograph No. 4

Looking down spillway exit

channe 1.




Photograph No. 5

Gun Club - First downstream building.

Photograph No. 6

Mobil home park at Margarctta Farnace.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1
(Dam Safety Version), July 1978, prepared by the

Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology
used in the analyses is presented below.

1. Precipitation. The Probable Maximum Precipitation
(PMP) is derived and determined from regional charts prepared
from past rainfall records including 'Hydrometeorological
Report No. 33 prepared by the National Weather Service.

The index rainfall is reduced from 107 to 20% 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

5 ; Length of main stream From U.S.G.S.
channel miles 7.5 minute topographic
Lea Length on main stream From U.S.G.S.

to centroid of watershed 7.5 minute topographic

Cp 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
Pennsylvania.

D-1




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 relation-
ship 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.
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| DAM uauz.&-ﬁLC&ﬁELZﬁa__ |

- LO.NUMBER __ A, &7 -457%
9 L. ROBERT KIMBALL & ASSOCIATES
CT CONSULTING ENGINEERS & ARCHITECTS sueeTno. L or 4
— EBENSBURG PENNSYLVANIA av&HE oare_L=-29-2F

Cld/‘n Creek Dam

Dmr'nqge Area y /4 =2.63 _?, me. (/;Om U.5.6.5. Map)
Unit Hydrograph FPerameters :
Dams:'fc ) /5/4 ’ ,Sa.s/ucﬁannq_ f:‘uer Ba.nh

L= )7 i, Leca= 0.8 mi. (from Usas i)
Q.-' /'/5 ’ sz 005¢./é¢. ‘y (o;)
Zp = Q("‘ea)p's
= 4.15(1.7x0.8)""
z:p= /.26 (Ar)

Loss Rale ¥ Base Flow /[ Zrameters :
( Kecommenoled by CoF& PBaftimore Dis?.)

Znioal lass , STRTL = [ a».
Constan? loss , CHNS7. = 0,05 '7/',,._

Zn'tal Flow , STR7TQ = /.5 C/%/'.a
RRCSN = 0.05 (5% of Pout Flow)
LTIoR = 2.0

Frobasle Aaximum Sterm :
PIHP  Znder Rainfatl — 23.57 foom hle. %3

L£é =r/13% , £12=2123%, Ra2é=132%
Ra8 = 142 %

D=3
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N/l DAM NAME _Qé"”_{_’:zﬁﬁ_aem__

ID.NUMBER _/A . &7 —-459
4 L. ROBERT KIMBALL & ASSOCIATES

CT CONSULTING ENGINEERS & ARCHITECTS SHEETNO._<__oF 4
— EBENSBURG PENNSYLVANIA ey&HE pave__1—29-25

E/e(/zf/'an - /rga. - Ca/oaa')/[ ,Fe/aﬁ'on.n{r)q: ",

Zrtoah Storage (D 1. 57#) = 58MG = 178 AF
Surﬁcﬂ— Area = /3 Acres D £ S7F

28 Acres D £/ éoo

V=g Al 4= 3%7'—8) = 4/ 28’

£/¢V. ¥ Z2ere Cﬁfﬁcl.f/ = 574 - #/.05 =552.7Z

v, (fe)

£ /4rea.
C Acres)

600 | o2

552.72’ 6‘?4‘ 576 IS?G VXY AP YA | £14

Ol/3[/7‘22[28‘3/l35l36‘47

From Sf&c.i’(/kuﬁ.vln 74;— Bascule Gale,

44

7%& ;al‘e contro/ shall sTart Lo lower ?He ;afé
when the water level exceeds & ower the Lip
of e ,d"c. When the water leve! reaches /-0’

#he ;«12 5‘4//55 7[”//)/ cpen., For rhe water
/evels between ¢ “¥ 12" He f¢f¢ shatl be posilimed

between open and Closed so as 7o keep he
ypstream water feye/ consTant",

As.sum"'y ?he /6{;- will be o/cn\l‘a/ fﬁfﬂr‘y
Q=cLH"®
ffr &‘nrp-c'resfao/ Uf-l"" use C=3.3:
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/| oamname Cabin (reck Doam

ID.NUMBER __A. K 7- 4579

)
4 L. ROBERT KIMBALL & ASSOCIATES

[T CONSULTING ENGINEERS & ARCHITECTS SHEET NO._=__OF 4
—= EBENSBURG PENNSYLVANIA evAHC pave_t-29-77
(o -1
=
or;-m/,o,./
,—-A /
£/ 574 = e S
| —F/ 589 —
L-»* Sect. A-A
i—i Cie) | 5940|5944 |5745 |594 75| 5950| 5970 5990| 600.0
féaffi'f/e) ok MR ir vl Bl Mt Bl Wl I

) o| odlotlos| 3 60| Bo| 100| 1o

Q cefs) o| 125| 190 | 514 /455 | 2240 | 3/30|3é/(0

Drkc‘qrjc m/rou)«vf Dam C"re.r?z
XR=CL h//‘s-
Us€ £ = 3,05 /7/"’" C'/ow)

Crest Zea,f‘, L= 220 g

D/:rc/a7e. e /Jern/nof With HEc-|
7;f e{ a/om EAra,f/nv = §96.0 wWas ward

,‘.n MO%/S 3




omnm:W
Pa._b7= 457

WA
= \.D. NUMBER
4 \. ROBERT KIMBALL & ASSOC\ATES 4
CONSULTING ENGINEERS & ARCHITECTS 3““""°--£———°'/
—_ EBENSBURG PENNSYLVANIA avﬁé.nAfe__L_—__éj__:lf—-—————
Dam Breach Prrameters
’
ns, &l 597.5

—_- Fai/ure. be;

__—-—__.4‘;—-"'"
‘—/——-—— 7-0P p/ pﬂﬁ" E/. 5?6'0

Ratio of PMF. prio = o>
Breach wid#h BRWLID = 70
z = 0.5

Faillure Zme

Elevatien: fu'/ure

d/)aﬂn&/ ﬁoutl'nz
U.S5.4.5. Quad

¢ obtaned from
QN2 =- o5
QN = QN(2)= .06

d/mﬂne/ cross :ccﬁ'l'an
Channel Manm'nj's n,
Overbank Manm‘njé N,

B
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE ARFA CHARACTERISTICS: Moderate slopes, wooded and farmland

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): __3594.0

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A
ELEVATION MAXIMUM DESIGN POOL: .395.0 top of dam
ELEVATION TOP DAM: 595.0

SPILLWAY CREST:

a. Elevation ______589.0 (concrete sill) 594.0 (top of gate closed)

b. Type Broad crested weir and Bascule gate
c. Width -
d. Length 30'

e. Location Spillover _Left abutment
f. Number and Type of Gates _ _One - Bascule

OUTLET WORKS:
a. Type 12" CI Pipe
b. Location Through center of dam

c. Entrance inverts _3580.0 and 562.0
d. Exit inverts __In plant
e. Emergency draindown facilities __Silted shut

HYDROMETEOROLOGICAL GAUGES:

a. Type None
b. Location
c. Records
MAXIMUM NON-DAMAGING DISCHARGE : Unknown
D-7
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APPENDIX F

GEOLOGY




General Geology.

The Red Lion Reservoir and Cabin Creek Dam lie within the

Triassic Lowland Section of the Piedmont Physiographic Province.

This area is structurally complex with a great deal of faulting
and folding. The Red Lion Reservoir and dam straddle three
different rock types. The bedrock consists primarily of the
lower Paleozoic Marburg Schist (Xwm) with an east-west trending
lens of quartzite. This gray-green schist is composed of
mostly chlorite, quartzite and mica. It is fissile, thin

and has a well developed platy cleavage. Joints are present,
but are usually irregular and poorly formed. The schist is
moderately resistant to weathering, but may be highly weathered
in some localities. This material has formed a good foundation
for heavy structures if excavated beyond the weathered zone.

It has good surface drainage and a low secondary porosity

from the joints and cleavage.

The Cambrian aged Harper's Phyllite (Ch) is the other rock

type and is present under the northern portion of the
reservoir. It is a dark greenish-gray, fissile, and moderately
well bedded with joint and cleavage planes showing a seamy
pattern. They are abundant and closely spaced, but irregularly
distributed. The phyllite may be highly and deeply weathered
and should be excavated to sound material if it is to serve

as a foundation for heavy structures. It has a low secondary
porosity from the joints and cleavage planes.

The phyllite and schist are separated by the Martic Over-
thrust Fault which appears to pass directly under the dam.
This is an ancient fault and should no longer have any
potential for movement. Another smaller fault passes within
a half mile of the northeastern edge of the reservoir, but
nothing is known of its displacement or activity.




Geologic Map of Cabin Creek Dam Area
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