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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
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.

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. 1In 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
condition, and the downstream damage potential.

. ) e 79
o pAanal-19-C 23 | = /’)f/°/ /
L e e 50

1

ARt e i ol g




‘ PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Pike Township Municipal Authority Dam: NDS I.D. No. PA-00916
(Bear Run Dam)

Owner: Pike Township Municipal Authority
;’ E State Located: Pennsylvania (PennDER I.D. No. 17-111)
i; | f County Located: Clearfield County
| . Stream: Bear Run
g Inspection Date: 15 November 1978
§ f% Inspection Team: GAI Consultants, Inc.

E 570 Beatty Road i
. Monroeville, Pennsylvania 15146 ;

The visual inspection, operational history, and hydrologic/
hydraulic analysis indicate that the facility is in fair
condition. No formal operational procedures, maintenance
manuals, or emergency plans are available for the facility.
Deficiencies in the facility are primarily spillway related
and consist of severe erosion of the spillway channel (an
unlined open cut) and instability of the sidewall slopes. A
construction road built to provide access to the downstream
spillway channel during subsequent remedial repair has also
reduced the spillway capacity. It should be noted that the
owner, at the time of inspection, was having the spillway
problem evaluated by an experienced consultant.

3 Based on the recommended guidelines, the Spillway Design
- Flood (SDF) for this facility is considered to be one-half
3 of the Probable Maximum Flood (1/2 PMF). Hydrologic and
hydraulic calculations indicate that the facility, as
B 1 observed at the time of inspection, will pass and/or store
3 - only 54 percent of the SDF (27 percent of the PMF). There-
4 fore, as the hazard rating is significant, the spillway is
deemed inadequate, but not seriously inadequate.

It is recommended that the owner:

; » a. Immediately remove the access road obstruction
E from the spillway.
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b. Complete the current spillway evaluation and take
appropriate remedial measures to ensure both the structural
and hydraulic adequacy of the system.

c. Monitor the movement of the slide on the left
abutment. If movement becomes excessive, remedial measures
are warranted for protection of the spillway channel.

d. Attempt to verify that the embankment was, in
fact, constructed in compliance with contract specifications
and develop as-built drawings for the facility (if suffici-
ent data are available) in order to have a record of as-built
conditions available for future reference.

e. Develop formal manuals of operation and mainten-
ance for the facility.

£. Develop a warning system to advise owners of down-
stream developments of possible flooding in the event of a
potential embankment failure. Included in the plan should
be provisions for around-the-clock surveillance during
periods of unusually heavy rainfall.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
PIKE TOWNSHIP MUNICIPAL AUTHORITY DAM
(BEAR RUN DAM)

NDI# PA-00916, PENNDER# 17-111

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. Bear Run Dam is an earth
embankment approximately 42 feet high and 415 feet long
(including spillway). —

“~— The dam is provided with an unlined trapezoidal channel
spillway cut into the left abutmentg<see—Ovexrviow-Rhoto—
<exsaphd. The spillway contains a short concrete control slab
adjacent to the embankment crest. The downstream channel of
the spillway is comprised of unvegetated granular material.
The outlet works consists of a l6~inch diameter ductile iron
pipe (blowoff) with a sluice gate located at the inlet and
controlled by a manual operator from the dam crest. An 8-
inch diameter ductile iron pipe with a perforated vertical
intake riser serves as the supply line from the facility.
Both the blowoff and supply lines are equipped with two gate
valves that are manually operated from the crest and down-

stream slope. -
-b*___%egggsggranear Run Dam is located on Bear Run in
Pike Township, Clearfield County, Pennsylvania, about

4-1/2 miles west of the community of Bridgeport (located
along Anderson Creek) and about 6 miles west of the commun-
ity of Curwensvilleg (see—Figure 2). The dam, reservoir, and
watershed are contaifed within the Elliot Park, Pennsyl-
vania, 7.5 minute senies U.S.G.S. topographic quadrangle.
The coordinates of th4 dam are N41° 01.2' and W78° 34.2'
(see Regional Vicinity\Map, Appendix G).

1
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c. Size Classification. Intermediate (42 feet high,
maximum storage capacity 40 acre-feet).

d Hazard Classification. Significant (see Section

e. Ownership. Pike Township Municipal Authority
State and Thompson Streets
Curwensville, Pennsylvania 16833

£ Purpose. Water supply.

g. Historical Data. Bear Run Dam was constructed
during 1974 and 1975 by C&W Contracting of State College,
Pennsylvania. The facility was designed and the construc-
tion monitored by Lee-Simpson Associates of DuBois, Pennsyl-
vania. Bi-weekly construction reports (check list format)
contained in PennDER files indicate no construction problems;
however, a memorandum dated August 22, 1975, implies other-
wise and describes deficiencies with the pedestals supporting
the drawdown gate stem. Current litigation procedures also
support the inference that th2 construction of the facility
was not without problems.

1.3 Pertinent Data.

a. Drainage Area (square miles). 3.8

b. Discharge at Dam Site. Discharge records are not
available.  The maximum flood of record reportedly occurred
in June 1977, with an estimated flow over the control slab
of 6 to 8 inches.

c. Elevation (feet above m2an sea level). The fol-
lowing elevations were obtained from the contract drawings
and field measurements based on the spillway control section
at elevation 1642.0 feet (see Figure 4).

Top of Dam 1646

Spillway Crest ' 1642

Normal Pool 1642

Maximum Pool of Record 1642.7 (June 1977)
Outlet Upstream Invert 1623

Outlet Downstream Invert 1604

Streambed at Dam Centerline 1615

Maximum Tailwater Not Known

d. Reservoir Length (miles).

Normal Pool
Top of Dam

oo
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1
3 Q) e. Storage (acre-feet).
Spillway Crest 25
Top of Dam 40
L. Reservoir Surface (acres).
3 Normal Pool 3.0
4 Top of Dam 4.5
} g. Dam.
§ Type Homogeneous earth
g with pervious toe.
i Length 415 feet (field
& measured)
Height : 42 feet (field
measured)
Top Width 14 feet (design,
actual crest width
obscured by excess
4 4 & S
Upstream Slope 3H:1V
Downstream Slope . Approximately 6 )
percent grade due to |
placement of excess !
fill (see Figure 1).
Zoning The embankment was
reportedly constructed
with the most impervi-
ous soil in the
central upstream o
portion of the fill '
and the more pervious i
materials placed so ”
that the permeability
gradually increases
toward the upstream
and downstream
slopes.
Impervious Core See "Zoning" above.
Cutoff A cutoff trench

having a bottom
width of 8 feet
excavated to sound
rock.




L ) Grout Curtain None.

h. Diversion Canal. None.

i Outlet Conduit.

Type 16-inch diameter,
mechanical joint,
ductile iron pipe on
a concrete cradle

: with concrete cutoff

: collars.

Closure Discharge through

the outlet conduit
is controlled by a
sluice gate operated
from the embankment
crest and two gate
valves located along
the conduit.

Access All control mechanisms
are readily acces-
sible from the
embankment crest and
downstream slope.

i Spillway.

Type Trapezoidal-shaped,
open channel with an
8-foot wide control
section abutting the
embankment crest at
the left abutment
(see Overview Photo-
graph) .

Channel wWidth 80 feet (design)

60 feet (field :
measured) 5

Channel Length 400 feet from control
slab to original |
stream. &8

Crest Elevation 1642

(:) Upstream Channel Cut in soil.
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Downstream Channel

Large sandstone
slabs to approxi-
mately 50 feet from
control slab.
Remainder of channel
is lined with gravel
to boulder-sized
rock fragments of
unknown thickness
(see Photographs 5
and 8).




. SECTION 2
55 ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources.

1. Hydrolo and Hydraulics. WNo formal design
reports are available. Some design data may exist; however,
all of the designer's files (Lee-Simpson Associates) were
not available for review as the project work is under litiga-
tion. ;

2. Embankment. No formal design reports are
available. Some laboratory test results are available in
PennDER files. Very few design calculations were observed
in the designer's files, however, additional data may be
available as discussed above.

3. Appurtenant Structures. See Section 2.l.a.l

(above).

b. Design Features.

1. Embankment. Contract drawings and specifica-
tions indicate the structure was designed as an earthfill
dam with the most impervious borrow placed in the central
upstream portion and the remainder placed with increasing
permeability toward the upstream and downstream slopes.
Design slopes were 3H:1lV and a cutoff trench having an 8-
foot wide base was to be excavated to sound rock.

The design crest width was 14 feet and riprap was to be
provided from approximately one foot below normal pool to
the crest. The design length of the embankment (excluding
the spillway) was about 300 feet and the design height from
the streambed to the crest at the centerline was 30 feet
(see Figures 3 and 4). Note: The above design data,
obtained from PennDER files, does not necessarily represent
actual field measured conditions (see Section 1.3, "Pertinent
Data").

24 Appurtenant Structures. Contract drawings
indicate the outlet works consist of a 16-inch diameter,
mechanical joint ductile iron pipe placed on a concrete
cradle along the base of the embankment. Inlet control is
provided by a l6-inch diameter Rodney Hunt sluice gate which
is operated manually from the dam crest. Water distribution
is provided through an 8-inch ductile iron supply pipe

— fitted with a perforated PVC riser pipe. Two gate valves

6
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(one along the centerline of the dam and the other near the
downstream design toe) provide control of the supply line
flow.

The spillway is an open trapezoidal channel cut in the
left abutment. Contract drawings indicate the spillway
adjacent to the embankment may be in weathered rock or if
not should be riprap-lined for a distance of about 55 feet
downstream of the concrete control section (see Figure 3).
The control section is designed as an 8-foot wide, rein-
forced concrete slab (9 inches thick) with cutoff walls
extending 3.5 feet into unweathered rock (see Figures 3 and
4).

G Design Data and Procedures.

15 Hydrology and Hydraulics. Correspondence in
PennDER files indicates that the spillway was sized in
accordance with Pennsylvania "C" Curve requirements.

2. Embankment. Actual design parameters and/or
procedures could not be determined from available data.
Laboratory test results are available from PennDER files
indicating some testing was undertaken to establish soil
strength, compaction, and seepage parameters. Review of the
available correspondence indicates that the angle of internal
friction obtained by direct shear test was unusually high
(possibly due to particle size) and that the grain-size
distribution curve lacked continuity from the mechanical to
the hydrometer portions of the curve. A soil survey of the
site was conducted by the local Soil Conservation Service,
results of which are available in PennDER files. No drilling
program was conducted in conjunction with this study.

3. Appurtenant Structures. No specific design
data were contained in the information made available to
the inspection team for review.

2.2 Construction Records.

Contract drawings, specifications, bi-weekly construc-
tion reports (check list format), and five construction
photographs are available from PennDER files. No actual
records of field testing during construction were available
for review.

2.3 Operational Records.

Formal operational records are not available. Discus-
sions with Municipal Authority personnel indicate that

7




serious problems have occurred in the distribution (supply)
system and spillway erosion has been persistant.

2.4 Other Investigations.

According to Municipal Authority personnel, the distri-
bution system and spillway are currently being studied by
L. Robert Kimball, Consulting Engineers of Ebensburg,
Pennsylvania.

2.5 Evaluation.

Engineering data in the form of contract drawings (not
as-built), specifications, and construction reports (check
list format) are available from PennDER files. Minimal
design data and calculations are available from the designer
(Lee-Simpson Associates, DuBois, Pennsylvania) and some
laboratory testing data are contained in PennDER files.

Available data indicates that the embankment materials
appear adequate from a stability standpoint. The spillway
design is questionable; however, it is currently being re-
evaluated. It is noted that as-built drawings are not
available and that substantial modifications were made to
the embankment which are not indicated on available drawings.

BRI il s




SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests that it is in fair condition.

b. Embankment. The upstream face of Bear Run Dam is
well aligned and protected by durable sandstone riprap (see
Photograph 3). The downstream slope and crest are not
clearly defined as excess excavated material (probably from
within the reservoir area) was placed along the downstream
slope resuliing in a final slope of about 6 percent. The
slope is seeded and supports a good vegetative cover.

No seepage was observed along the abutment-embankment
contacts and no instability of the embankment materials was
observed.

c. Appurtenant Structures.

1. Spillway. A single structure has been pro-
vided for the facility which operates as both the service
and emergency spillway. Visual inspection indicated that it
is in poor condition having deep erosion gullies (8 feet
deep) immediately downstream of the heavily riprapped seg-
ment (see Figures 1 and 3). Active sliding of the left
channel wall is also evident and is possibly related to loss
of toe support from spillway downcutting. The slide is
shown in Photographs 7 and 8.

In addition, in order to restore the original spillway
grade after serious erosion occurred in June 1977, an access
road was built along the left bank of the reservoir and
across the spillway control section. This has effectively
reduced the spillway width by about 20 feet.

b Qutlet System. Discharges through both the
supply and blowoff conduits are controlled by a system of
gate valves, all of which are manually operated from the
crest (see Figure 1). There are two gate valves on each
line located approximately 140 feet apart. 1In addition,
the blowoff conduit is equipped with a sluice gate that is
controlled by a manual operator, also accessible from the
crest. The operator appeared to be in an open position and
its condition appeared satisfactory. The outlet end of the
discharge pipe is capped with a flap valve and is also in
satisfactory condition. No deficiencies were noted that
would indicate the system could not operate satisfactorily,
if required.
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d. Reservoir Area. The reservoir is surrounded by
steep, heavily forested slopes which, except for along the
spillway channel, appear relatively stable. Sedimentation
does not appear to be significant.

e. Downstream Area. Discharge from Bear Run Dam is
confined in a steep, narrow, and heavily forested valley
containing Bear Run for approximately one mile until it is
discharged into Anderson Creek. Anderson Creek then flows
easterly through the communities of Bridgeport and Curwensville
located 4-1/2 and 6 miles, respectively, from the confluence
with Bear Run (see Regional Vicinity Map and Figure 2).

Based on the distance to the nearest downstream developments
and the low storage capacity of Bear Run Reservoir, a sudden
failure of the dam could cause appreciable economic damage

to a railroad, industrial complex, and downstream communi-
ties; however, loss of life is not expected. Therefore, the ‘
hazard classification of the facility is considered to be
"gsignificant."

3.2 Evaluation.

The overall appearance of the facility indicates that
it is in fair condition. Erosion of the spillway channel
and instability of the cut slope forming the left channel ]
wall require evaluation and remedial action. The spillway ¢
capacity has also been reduced by the installation of a road :
that provides access (through the spillway) to the down- {
stream channel. i
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operational Procedures.

There are no formal operational procedures for the
facility. Excess inflow passes through the open trapezoidal
spillway channel located at the left abutment. About '
450,000 GPD (gallons per day) is also drawn off through the
distribution system.

4.2 Maintenance of Dam.

There is no formal maintenance program for the facility,
although the Municipal Authority's new manager indicated
plans to formalize procedures.

4.3 Maintenance of Operating Facilities.

See "Maintenance of Dam" above.

4.4 Warning Systems.

No formal warning system is in effect.

4.5 Evaluation.

No formal procedures are available for any aspects of
the facility. The spillway and distribution system are
currently being evaluated by a consultant to the owner and
it is suggested that formalization of operations, mainten-
ance, and warning systems also be considered during this
study.




(—) SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

Minimal spillway design data are available. Corres-
pondence indicates that the spillway was designed to pass a
peak flow of 4,100 cubic feet per second in accordance with
PennDER criteria.

5.2 Experience Data.

No records of daily discharge are available. Discus-
sions with Municipal Authority personnel indicate the maximum
flood of record occurred in June 1977, with a depth of flow
through the spillway of 6 to 8 inches. This flow and subse-
quent smaller flows have caused substantial erosion of the
spillway channel below the designed riprap protected section.

5.3 Visual Observations.

On the date of inspection, severe erosion was observed
in the spillway channel as well as instability of the natural
slope that forms the left wall of the spillway. In addition,
an access road has been constructed through the spillway
along the left abutment thereby reducing the spillway capacity.

T Cu———

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-1l program
developed by the U. S. Army Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capa-
bilities 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
procedures and gu¥3e1ines contained in the National Guide-
lines for Safety Inspection of Dams for Phase I investiga-

tions, the Spillway Design Flood (SDF) for the Pike Township
Municipal Authority Dam ranges between the 1/2 PMF (Probable




Maximum Flood) and the PMF. This classification is based on
the relative size of the dam (intermediate), and on the
potential hazard of dam failure to downstream developments
(significant). Due to the small storage capacity of the
reservoir and to the small probability of significant
breaching of the earth embankment occurring, the SDF for
this facility is considered to be the 1/2 PMF.

i e b g B

b. Results of Analysis. The Pike Township Municipal
Authority Dam was evaluated under normal operating condi-
tions. That is, the reservoir pool was initially at its
normal or spillway crest elevation of 1642.0 feet (MSL),
with the 16-inch low level outlet pipe closed. The normal
pool storage capacity was assumed to be about 25 acre-feet,
although the Authority contended that the capacity was much
higher (see Note 1, Sheet 1, Appendix C). Also, the spill-
way was evaluated according to its present condition which
includes the loss of 20 feet of the original spillway length
due to the placement of an earthfill road over the left
portion of the spillway crest. All pertinent engineering
calculations relative to the evaluation of this facility are
provided in Appendix C.

Overtopping analysis (using the Modified HEC-1l computer
program) indicated that the discharge/storage capacity of
the Pike Township Municipal Authority Dam could accommodate
only about 27 percent of the PMF (or about 54 percent of the
SDF) prior to overtopping of the dam (Appendix C, Summary
Input/Output Sheets, Sheet D). The peak 1/2 PMF (SDF)
inflow of about 3030 cfs was virtually unaffected by the
discharge/storage capabilities of the dam and reservoir
since the corresponding peak outflow was about 3030 cfs
(Summary Input/Output Sheets, Sheets B and C). Under the
1/2 PMF, the embankment was overtopped for approximately 6.8 ,
hours, with a maximum depth of inundation equal to about 0.9 i
feet (Summary Input/Output Sheets, Sheet D).

5.6 Spillway Adequacy.

Although the Pike Township Municipal Authority Dam
could not accommodate its SDF (the 1/2 PMF), the possible
downstream consequences of embankment failure due to over-
topping were not evaluated. Breaching analysis of the dam
was not performed since the hazard classification of the
facility was not considered to be high. Therefore, since
the Pike Township Municipal Authority Dam cannot handle a
1/2 PMF-size flood, its spillway is considered to be inade-
quate, but not seriously inadequate.

T
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. ‘ SECTION 6
U EVALUATION OF STRUCTURAL INTEGRITY

E 6.1 Visual Observations.

a. Embankment. Based on the visual inspection, the
embankment appeared to be in good condition. No signs of
seepage or slope distress were observed. It is noted that
i the downstream slope has been substantially modified and no
"as-built" drawings are available.

'; b. Appurtenant Structures. The open channel spillway
system has been troublesome since completion. At the time

of inspection, severe erosion was evident in the spillway
channel and instability of the slope forming the left channel
wall was observed (see Figure 1).

An access road to correct previous erosion has been
constructed through the spillway considerably reducing its
discharge capacity. The outlet works system appears to be
in good condition although it was not operated in the presence
of the inspection team.

i i L S B
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6.2 Design and Construction Technigues.

Little design and construction data were available for
review. PennDER files indicate that a soils study was
performed by the local Soils Conservation Service; however,
no drilling program was conducted. Some laboratory test
results are also available indicating that engineering
studies were performed.

Detailed construction specifications were prepared
although no actual field testing results were available to 1
confirm specification compliance. 1

6.3 Past Performance.

Field observations and discussions with Municipal
Authority personnel indicate poor past performance of the
facility. The spillway is presently in need of repair due
to erosion of the downstream channel and instability of the
cut slope forming its left wall.

A study of distribution system problems and the spillway
is currently in progress.
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6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and is subject
to minor earthquake induced dynamic forces. As the dam is
unusually broad-based and constructed of relatively well-
graded soil, the static stability is thought to be suffi-
cient to withstand minor earthquake forces. No calculations
or investigations, however, were performed to confirm this

opinion.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection, operational history,
and hydrologic/hydraulic analysis indicate that the structure
is in fair condition. No formal operations, maintenance, or
warning systems are in effect. Deficiencies in the facility
are primarily spillway related and consist of severe erosion
of the spillway channel and instability of its left sidewall
slope. A construction road to provide access to the down-
stream spillway channel during subsequent remedial repair

has also reduced the spillway capacity.

Hydrologic and hydraulic calculations indicate that the
spillway system as observed on the day of inspection will
pass and/or store only 54 percent of the recommended Spill-
way Design Flood (SDF) which for this facility is considered
to be the 1/2 PMF. This corresponds to about 27 percent of
the PMF. Therefore, the spillway system is considered
inadequate but not seriously inadequate.

b. Adequacy of Information. The available data,
contract drawings, specifications, and miscellaneous corres-
pondence, are considered sufficient to make a reasonable
Phase I assessment. The owner should attempt to verify
compliance to the contract specifications and should develop
as-built drawings for future reference (if sufficient data
are available).

c. Urgency. Remedial spillway repairs, including
slope stablIizatxon, should proceed without undue delay to
preclude possible undercutting and/or discharge over the
downstream toe of the embankment.

d. Necessity for Additional Investigation. A neces-
sary evaluation of the spillway system is currently in
progress.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner:

a. Immediately remove the access road obstruction
from the spillway.

b. Complete the current spillway system evaluation
and take appropriate remedial measures to ensure both the
structural and hydraulic adequacy of the system.

16




c. Monitor the movement of the slide on the left
abutment. If movement becomes excessive, remedial measures
are warranted for protection of the spillway channel.

d. Attempt to verify that the embankment was con-
structed in compliance with contract specifications and
develop as-built drawings for the facility (if sufficient
data are available) in order to have a record of as-built
conditions available for future reference.

e. Develop formal manuals of operations and mainten-
ance for the facility.

£. Develop a warning system to advise owners of down-
stream developments of possible damages in the event of
potential embankment failure. Included in the plan should
be provisions for around-the-clock surveillance during
periods of unusually heavy rainfall.
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- CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

ELEVATION TOP NORMAL POOL: __1642

ELEVATION TOP DAM: _ 1646

SPILLWAY DATA

CREST ELEVATION: 1642

‘ SIZE OF DRAINAGE AREA: 3.8 square miles
STORAGE CAPACITY:

ELEVATi(N TOP FLOOD CONTROL POOL: __ =
ELEVATION MAXIMUM DESIGN POOL: ____ =
STORAGE CAPACITY:

ND1 1D #__PA-00916

PENN DER ID #_17-111
PAGE 5 OF 5

25 acre-feet

STORAGE CAPACITY: =

STORAGE CAPACITY: =

40 acre-feet

TYPE: control section.

Partially riprapped trapezoidal channel with concrete

WIDTH:

80 feet (design); 60 feet (measured)

LENGTH: 400 feet (from control slab to original stream)

SPILLOVER LOCATION:

left abutment

NUMBER AND TYPE OF GATES:

None

OUTLET WORKS

LOCATION:

TYPE: 16-inch diameter mechanical joint ductile iron pipe

along dam axis at base of embankment

EXIT INVERTS:

ENTRANCE INVERTS: _1623 (estimated from site plan)
1604 (field measured)

EMERGENCY DRAWDOWN FACILITIES:

HYDROMETEOROLOGICAL GAGES

TYPE: none

Rodney Hunt sluice gate system

LOCATION: N/A

- RECORDS : N/A

MAXIMUM NON-DAMAGING DISCHARGE:

Not known.

Normal flow causing erosion.
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APPENDIX B

CHECK LIST - VISUAL INSPECTION
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APPENDIX C

HYDRAULICS/HYDROLOGY
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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 estima-
ticn of the downstream hydrologic-hydraulic consequences
resulting from assumed structural failures of the dam.
Briefly, the comgutational 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.

o Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(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 shown below.

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

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

Ce Development of a failure hydrograph(s) based on
specified 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 elevations of failure hydrographs for each location.
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APPENDIX E

GEOLOGY

e




Geology

Pike Township Municipal Authority Dam is located in the

e L N AN B el S DR

Pittsburgh Plateaus Section of the Appalachian Plateaus
Physiographic Province.

This section is characterized as a high plateau under-

lain by flat-lying to gently folded sedimentary rock strata
of Pennsylvanian and Mississippian age.

Structurally, the site lies approximately one mile
southeast of the axis of the Chestnut Ridge anticline.

Consequently, the rock strata at the dam site dip to the

i south-southeast at approximately 300 feet per mile or about
3 | 3 degrees. Ths axis of the Chestnut Ridge anticline follows
?

the regional trend which is generally in a northeast-south-

:g i west direction.

The dam is founded on sedimentary rock strata of the

3
3
i
!
E
3

Mississippian age Pocono Formation. In this area, the upper
30 to 50 feet of the Pocono consist of fine to medium grained,
light gray, quartzose sandstone. Bedding thickness in the
upper unit ranges from a few inches to 6 feet or more.

Underlying the upper sandstone is a 30- to 40-foot thick

gray to black, silty shale. This shale becomes very silty

and sandy toward the bottom and often included several thin

. Gt i el LA
TRy

beds of sandstone and siltstone. Underlying the silty shale i i
s is an 85~ to 90-foot thick very fine to medium grained
sandstone. Since the dam is in the valley of Bear Run, well g

below the Mississippian-Pennsylvanian disconformity, the




N’

embankment is presumably founded on the lowermost sandstone
and sandy shale portion of the Pocono Formation.

Two principal joint set directions are common to the
area along the crest of the Chestnut Ridge anticline. The
major set range from N30°W to N50°W. This set is roughly
perpendicular to the trend of the major folds in the area.
The strike of the secondary set ranges from N70°E to N85°E
or roughly parallel to the trend of the major folds in the
area. The abrupt turns made by Anderson Creek southwest of
the site and by Bear Run, both below and above the dam,
reflect strong joint control on the alignment of these

streams.
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APPENDIX G

REGIONAL VICINITY AND WATERSHED BOUNDARY MAPS
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