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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams for Phase 1
investigations. Copies of these guidelines may be obtained
from the Department of the Army, Office of Chief of Engineers,
Washington, D.C. 20314.

The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam
is based upon visual observations and review of available data.
Detailed investigations and analyses involving topographic
mapping, subsurface investigations, materizals testing, and
detailed computational evaluations are beyond the sccpe of a
Phase I investigation; however, the investigation is intended
to identify the need for such studies which should be performed
by the owner.

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 conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of the dam depends

on numercous and constantly changing internal and external fac-
tors which are 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 time 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 1 investigations 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" (PMF) 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 determining
the need for more detailed hydrologic and hydraulic¢ studies,
considering the size of the dam, its general condition, and the
downstream damage potential.




PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF DAM: Butler's Lake Dam
i STATE LOCATION: Pennsylvania
1 COUNTY LOCATION: Allegheny
STREAM: Drennen Branch of Boyd's Hollow Run
DATE OF INSPECTION: 11 December 1980
COORDINATES: Lat. 40°15'54" |

Long. 79°47'18"
ASSESSMENT

Based on a review of available information and visual observations
of conditions as they existed on the date of the field inspection,
the general condition of the Butler's Lake Dam is considered to

be fair.

This assessment is based primarily on visual observations of
embankment and spillway conditions.

] Butler's Lake Dam is a "small" size, "high" hazard dam. Corps
of Engineers guidelines recommend one-half to one times the
Probable Maximum Flood (PMF) as the Spillway Design Flood for
a "small" size, "high" hazard dam. The Butler's Lake Dam's
Spillway Design Flood is one-half the Probable Maximum Flood.
Spillway capacity is "inadequate" because the non-overtopping
flood discharge was found, by using the HEC-1 computer program,
to be 43 percent of the PMF. At one-half PMF, the embankment
is overtopped by a maximum 0.54 foot for approximately 2.8
hours. In the opinion of the evaluating engineer, this amount
' of overtopping is not sufficient to cause failure of the

t embankment.

) The Phase I investigation revealed several deficiencies and

' conditions which should be corrected or improved through
implementation of the following recommended evaluation, remedial,
monitoring and maintenance efforts.

E RECOMMENDATIONS

1. Additional Investigations: It is recommended that the
owner retain the services of a registered professional engineer,
knowledgeable in the design and construction of earth dams, to
study and make recommendations on the following:

ii
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Butler's Lake Dam

a. Relocation or improvement of the spillway's downstream
channel to provide adequate erosion protection for the embankment's

downstream slope and toe area. Proposed modifications should
provide for protection and maintenance of the spring discharge
below the dam.

b. The necessity to increase reservoir/spillway capacity.

c. Evaluation of the operability and capacity of the
outlet works facility.

d. Recommendations for removal of tree stumps and animal
burrows from the downstream slope and regrading of the slope to
a uniform condition.

2. Emergency Operation and Warning Plan: The owner should
develop an Emergency Operation and Warning Plan including:

a. Guidelines for evaluating inflow during periods of
heavy precipitation or runoff.

b. Procedures for around the clock surveillance during
periods of heavy precipitation or runoff.

c. Procedures for drawdown of the reservoir under emer-
gency conditions.

d. Procedures for notifying downstream residents and
public officials, in case evacuation of downstream areas is
necessary.

3. Remedial Work. The visual inspection disclosed other -
minor deficiencies which should be corrected or monitored.
These are:

a. Improving the embankment crest to remove vehicle ruts
and standing water, and provide adequate drainage and erosion
protection.

a. Removal of reinforcing bars from the crest of the
spillway weir.

c. Removal of brush piles from the downstream slope and
toe areas.

d. Implementation of a regularly scheduled monitoring

program to observe the spring discharge below the dam for
changes in quantity and quality.

iii




SYNOPSIS OF ASSESSMENT AND RECOMMENDATICNS (CONT'D)
Butler's Lake Dam
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
BUTLER'S LAKE DAM
NATIONAL I. D. NO. PA 01067
PennDER No. 2-29

SECTION 1
PROJECT INFORMATION

1.1 GENERAL

a. Authority: The Phase I investigation was performed
pursuant to authority granted by Public Law 92-367 (National
Dam Inspection Act) to the Secretary of the Army, through the
Corps of Engineers, to conduct inspections of dams throughout
the United States.

b. Purpose: The purpose of the investigation is to make
a determination on whether or not the dam constitutes a hazard
to human life or property.

T e kG

1.2 DESCRIPTION OF PROJECT

a. Dam and Appurtenances:

(1) Embankment: Butler's Lake Dam was designed and
constructed as a earthfill structure with a foundation cutoff.
The embankment is 435 feet long (excluding spillway), with a
toe to crest height of 30.2 feet and a crest width of 12 feet.
The embankment's upstream slope was observed to be 1.3H:1V
above the waterline. The downstream slope was 1.8H:1V above a
central bench and 1.9H:1V below the bench.

(2} Outlet Works: The outlet works facility consists
of a 12 inch diameter cast iron pipe with a reinforced concrete
control tower. The tower is located approximately 50 feet
upstream from the crest of the dam.

(3) Principal (and Emergency) Spillway: The spillway
is a concrete lined, open channel located at the junction of
the embankment and left abutment. Flow control is by a concrete
weir wall that has a 24.U4 foot crest length. Flow over the weir
is to a concrete slab discharge channel. A concrete slab
bridge crosses the spillway.

(4) Freeboard Conditions: Freeboard between the
spillway crest and the minimum observed elevation of the
embankment was 3.1 feet on the date of the field inspection.
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(5) Downstream Conditions: Boyd's Hollow Run, below
Butler's Lake Dam, flows through a moderately steep sloped
valley for about 1.8 miles to a confluence with the Youghiogheny
River at Buena Vista, Pennsylvania. 1In the first 8,000 feet
below the dam, at least 10 inhabited dwellings lie on the
floodplain at elevations low enough to possibly be affected by
high flows.

(6) Reservoir: Butler's Lake is about 1,300 feet
long at the normal pool elevation and has a surface area of
7.3 acres. When the pool is at the crest of the dam, the
reservoir length increases to 1,550 feet and the surface area
is about 9.0 acres.

(7) Watershed: The watershed contributing to
Butler's Lake, 192 acres, is predominately grassland and
woodland with some residential development.

b. Location: Butler's Lake Dam is located in Elizabeth
Township, Allegheny County, Pennsylvania, approximately 1.4
miles southwest of Buena Vista, Pennsylvania.

c. Size Classification: The dam has a maximum storage
capacity of 94 acre-feet and a toe to crest height of 30.2
feet. Based on the Corps of Engineers guidelines, this dam is
classified as an "small" size structure.

d. Hazard Classification: Butler's Lake Dam is classi-
fied as a "high" hazard dam. In the event of a dam failure,
Legislative Route 02111 and at least ten inhabited dwellings on
the fioodplain below could be subjected to possible damage and
loss of more than a few lives could result.

e. Ownership: Butler's Lake Dam is owned by the Butler's
Golf Course. Correspondence can be addressed to:

Butler's Golf Course

800 Rock Run Road

Elizabeth, Pennsylvania 15037
Attention: Mr, Ralph Nill
(412) 751-4222

f. Purpose of Dam: Butler's Lake Dam was constructed
as a water supply source.

g. Design and Construction History: The dam was de-
signed by Alex. L. McVicker, Registered Engineer, Monongahela,
Pennsylvania, in 1939. The contractor who constructed Butler's
Lake Dam is unknown.

-2-




f'lood flows.

1.3 PERTINENT DATA

| a. Drainage Area

b. Discharge

Maximum Flood at Dam

Principal (and Emergency) Spillway
Capacity at Design Top of Dam

Principal (and Emergency) Spillway
Capacity at Current Top of Dam

c. Elevation (feet above MSL)

Design Top of Dam

Current Top of Dam (low point)
Principal (and Emergency) Spillway
Overflow Crest

Normal Pool

Outlet Works Inlet Invert

Qutlet Works Outlet Invert

Toe of Embankment

d. Reservoir Length

Length of Maximum Pool
Length of Normal Pool

e. Reservoir Storage

Design Top of Dam

Current Top of Dam

Principal (and Emergency)
Spillway Crest

f. Reservoir Surface

Design Top of Dam

Current Top of Dam
Principal (and Emergency)
Spillway Crest

designed to operate as an uncontrolled structure.
1 operating conditions, the pool level is maintained by the crest
of the spillway. The spillway also provides capacity to pass

h. Normal Operating Procedure: Butler's Lake Dam was

Under normal

0.30 sq. mi.

100
94

69

Unknown
264 cfs

231 cfs

1010.8%
1010.2

1007.1
1007 .1
Unknown
980.0
980.0

1550 feet
1300 feet

acre-feet
acre-feet

acre-feet

9.4 acres
9.0 acres

7.3 acres




g. Embankment

Type Earth
Length 435 feet
Height 30.2 feet
Crest Width 12 feet
Slopes

Downstream 1.8H:1V to 1.9H:1V

Upstream 1.3H:1V
Zoned Embankment Yes
Cutoff Provisions Yes

h. Principal (and Emergency) Spillway

Type Rectangular Open Channel
Flow Control Concrete Wall Weir
Location Left Abutment
Overflow Crest Length 24 .4 feet
Crest Elevation 1007.1
i. Outlet Works

Type Reinforced Concrete Tower

with 12 inch diameter C.I. pipe
Location Near Center of Dam
Inlet Invert Elevation Unknown
Qutlet Invert Elevation 980.0
Trash Screen Yes
Conduit Length 96 feet
Sluice Gate Yes
Anti-Seep Collars Yes, 6

*Taken or derived from available engineering drawings or
reports.

L




SECTION 2
ENGINEERING DATA

2.1 DESIGN

a. Data Available: The following written information
and data may be obtained from the Pennsylvania Department
of Environmental Resources, Harrisburg, Pennsylvania. The
information was reviewed for this study.

(1) Miscellaneous correspondence related to permit
application requirements and approval conditions.

(2) Application, application reports and permit for
construction of a dam by John W. Butler.

(3) Set of design drawings (2 sheets) by Alex. L.
McVicker, Registered Engineer, dated June 1939.

(4) Specifications for dam construction prepared
by Alex. L. McVicker, P.E., undated.

(5) Inspection reports by Department of Environmental
Resources personnel dated 11 July 1941, 24 June 1952 and 19
March 1964,

(6) A calculation showing spillway capacity for
various drainage areas prepared by Department of Forests and
Waters personnel, dated 28 July 1964,

b. Design Features: The embankment and appurtenances
were designed 1n accordance with Water and Power Resources
Board criteria.

(1) Field Investigation: Six test pits were excavated
prior to construction; the Togs are presented on Design Drawing,
Jheet 1 of 2 (Appendix E). They indicate a soil profile
consisting of topsoil, loam, and fire clay which extends to
bedrock consisting of limestone, sandstone and shale. State
dam personnel recommended that the walls of the outlet riser
and the piers of the spillway be founded on rock to reduce the
possibility of settlement.

(2) Embankment: The embankment was designed as a
compacted earthfill structure. The upstream portion was
designated to receive "selected" material and downstream
portion was to receive "common" material compacted in 6 inch
lifts. A "main puddle trench" was to be constructed the length
of the dam along the line of the spillway weir. The trench was
to be constructed into impervious material or be at least one
foot deep. The upstream face 'was to be riprapped with a good
quality sandstone, one foot in depth placed on six inches of
gravel.

~5-
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(3) Outlet Works and Water Supply Pipeline: According
to the design drawings, a 12 inch diameter cast iron outlet
works conduit and an 8 inch diameter cast iron water supply
pipeline pass through the embankment foundation. Both lines
were to be placed on a concrete cradle 6 inches thick at the
base with the concrete extending halfway up the pipe.

(4) Principal (and Emergency) Spillway: The spillway
is a concrete lined open channel located at the left abutment.
Flow control is by concrete wall weir which has a crest length
of 24.4 feet and a height of three feet.

2.2 CONSTRUCTION

a. Contractors: The contractor who constructed Butler's
Lake Dam is unknown.

b. Construction Period: The embankment and appurtenances
were constructed between 1939 and 1941.

é c. Field Changes: There are no records of any field
‘ changes during the construction of this dam.

d. Construction Inspection: On-site construction inspec-
tions were performed by representatives of the Commonwealth of
Pennsylvania on 21 August 1940 and 27 June 1941,

2.3 MODIFICATION/REPAIR

The lower portion of the proposed wasteway (spillway) discharge
channel was not constructed as designed.

A "leak" developed in an excavated hole in the wasteway channel
in 1940. A grouting program by the owner was apparently not
effective and he was advised by Division of Dams personnel to
use a cement grout mixture.

There are no reports of any major repairs to this dam since its
completion in 1941,

Flashboards and a fish screen were ordered removed from the
spillway opening following the 19 June 1952 inspection by
Division of Dams personnel.

The design drawings show a spillway weir wall height of 3 feet.
Phase I field inspection measurements showed the wall to be 5.1
feet high. Based on dam inspection reports by state personnel,
this modification must have been made after 1952.

a e et~




A diversion pipe for filling the pond was observed to be
obstructing the wasteway channel during a PennDER inspection on
19 March 1964. The pipe was not observed during the Phase I
field inspection.

A new water intake and pump house was added to the facility
recently. 1Its installation is not reported in the files of
PennDER, Division of Dam Safety.

2.4 OPERATION

According to the Water and Power Resources Board, Butler's Golf
Course is responsible for the operation of Butler's Lake Dam.

The principal (and emergency) spillway is uncontrolled and the
dam does not require a dam tender.

Performance and operation records are not maintained and the
outlet works is normally closed.

2.5 EVALUATION
a. Availability: Available design information and

drawings were obtained from the Pennsylvania Department of
Environmental Resources.

b. Adequacy: The available design information, supple-
mented by field inspection and engineering analyses presented
in succeeding sections, is adequate for the purpose of this
Phase I Inspection Report.

c. Validity: There appears to be no reason to question
the validity of the available design information and drawings
although some deviations from design conditions were observed.

The lack of an access bridge prevented examination of the
outlet works intake structure.
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SECTION 3
VISUAL INSPECTION

3.1 FINDINGS

a. General: The field inspection of the Butler's Lake
Dam was performed on 11 December 1980, and consisted of:

(1) Visual observations of the embankment crest and
slopes, groins and abutments;

(2) Visual observations of the principal (and emer-
gency) spillway including approach and discharge channels and
overflow crest;

(3) Visual observations of portions of the outlet
works intake structure and conduit;

(4) Visual observations of the embankment's down-
stream toe area including drainage channels and surficial
conditions;

(5) Visual observations of the reservoir shoreline,
inlet stream channel, and watershed;

(6) Visual observations of downstream conditions and
evaluation of the downstream hazard potential;

(7) Transit stadia surveys of relative elevations
along the embankment crest centerline, spillway, and across the
embankment slopes.

The visual observations were made during periods when the
reservoir was at normal operating level. There was no defined
tailwater. .

The visual observations checklist, field sketch, profile and
section, and weir plan, elevation and spillway profile con-
taining the observations and comments of the field inspection
team are contained in Appendix A. Specific observations are
illustrated on photographs in Appendix C. Detailed findings of
the field inspection are presented in the following sections.

b. Dam Configuration: Butler's Lake Dam is an earthen
impounding embankment constructed across Drennen Branch of
Boyd's Hollow Run, a tributary to the Youghiogeny River. The
dam forms Butler's Lake. The principal (and emergency) spillway
is a weir controlled concrete open channel on the left abutment.
The concrete wall overflow crest of the spillway maintains the
lake pool level at approximately Elevation 1007.1. Normal and
storm flows are discharged through the spillway to the dam's
left downstream groin.

-8-




Cc. Embankment :

(1) Crest: The crest of Butler's Lake Dam was
somewhat higher toward the ends of the dam than at the center.
There were no visible cracks or significant depressions observed
in the crest. However, considerable wheel rutting was noted at
both the left and right ends of the embankment. Many of the
wheel ruts contained standing water. Crest vegetation was
generally sparce.

The crest appeared to have proper horizontal alignment. No
offsets or unusual conditions were observed that would indicate
movement of the embankment.

(2) Upstream Slope: The upstream slope was covered
with a layer of cobble sized sandstone riprap erosion protection.
The slope was not uniform; but changes were gradual and
gave no indication of instability, settlement or detrimental
movement.

(3) Downstream Slope: The downstream face of the
embankment was generally vegetated and had recently been
cleared of small to moderate sized trees, particularly on the
lower slope. Numerous stumps were observed, and diameters were
measured to range from 2 to 6 inches.

The slope was locally bulgy and uneven. Close observation
indicated that many of the bulges were diggings from animal
burrows.

Portions of the downstream slope and toe area below the embark-
ment were obscured by piles of recent tree cuttings.

The visual inspection revealed no strong indications of slope
instability, high ground water levels within the embankment, or
erosion of embankment slopes.

d. Abutments:

(1) Right: The right abutment was lightly to
moderately wooded and was generally mild in slope. There were
no indications of abutment instability or significant erosion
above or below the dam.

The junction of the abutment and the embankment was generally
vegetated and contained no indications of seepage or erosion.

(2) Left: The left abutment was generally grass
covered and appeared to be well maintained. The abutment slope
was mild to moderate. There were no indications of abutment
erosion or instability either above or below the embankment.

-9~
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The junction of the left abutment and the embankment was not
well-defined but contained the spillway discharge channel and a
portion of the downstream channel.

e. Principal (and Emergency) Spillway:

(1) Approach Channel: The spillway approach channel
contained some debris iImmediately behind the overflow crest.
No other obstructions were observed that would reduce the
capacity of the spillway during high flows.

(2) Overflow Crest: The spillway overflow crest
consists of a concrete wall weir structure located between
concrete training walls beneath the spillway bridge. The
concrete was in fair condition with only minor deterioration
and leakage noted at and around construction joints.

Several rusted reinforcing bars protruded from the top of the
concrete wall. Some of the bars contained minor amounts of
debris.

(3) Discharge Channel: The discharge channel was
in good condition. Only minor cracking and deterioration of
concrete training walls and base slab were noted. Some minor
undercutting was observed at the junction of the training walls
and the base slab.

(4) Bridge: The spillway bridge was functional on
the date of inspection. Some deterioration of concrete was
noted at the downstream edge of the bridge slab, but it did not
appear to reduce the structural integrity of the slab.

The slab surface could not be inspected because of a thick
covering of mud.

The handrail contained surficial rust and appeared to be in
good condition.

f. Outlet Works:

(1) 1Intake Structure: The outlet works intake
is located in a concrete riser structure approximately 50 feet
upstream of the embankment crest. No access bridge was
available for inspection of the structure. No cracking and
only minor deterioration of concrete surfaces were observed
from the crest of the dam.

(2) Conduit: The outlet works conduit could not be
observed except at the immediate downstream toe of the embank-
ment. At this point, the conduit was 12 inch diameter cast
iron and was partially clogged with fine soil materials.

-10-
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(3) Discharge Channel: The outlet works discharge
channel could not be observed because of a large brush pile
immediately downstream of the conduit outlet point.

g. Reservoir:

(1) Slopes: The slopes above the reservoir shore-
line were generally mild to moderately steep. The slopes were
heavily wooded on the right side of the reservoir and generally
grass covered on the left. There were no indications of shore-
line instability anywhere along the perimeter of the reservoir.

(2) 1Inlet Stream: The inlet stream to the reservoir
approaches through a natural channel that was heavily overgrown
with brush and small trees.

(3) Sedimentation: The upper end of the reservoir
contained a moderate amount of sediment.

(4) Watershed: The watershed was generally as
indicated by the U.S.G.S. topographic map. There were no
indications of significant new construction or mining activi-
ties in the watershed.

h. Downstream Conditions:

(1) Downstream Channel: The downstream channel
below the spillway discharge channel is a partially riprap
lined, open channel along the embankment groin. The channel
has been cleared of trees and heavy brush for a distance of
approximately 50 feet below the discharge channel. The channel
then enters a narrow, steep, tree lined channel for approxi-
mately 150 feet where it enters a pond on the floodplain below
the dam. Below the pond, the channel is narrow and densely
vegetated with trees and brush for about 500 feet where it .
enters a culvert beneath Legislative Route 02111.

(2) Downstream Spring: A spring discharging an
estimated 10 to 15 gallons per minute was observed in the
downstream channel approximately 100 feet below the crest of
the embankment. There was considerable iron staining in the
vicinity of the spring, but no sediments or moving fine soil
particles were observed.

(3) Floodplain Development: 1In the first 8,000 feet
below the dam, there are at least ten inhabited dwellings that
lie on the floodplain at elevations low enough to possibly be
affected by high flows.

-11-
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3.2 EVALUATION

The following evaluations are based on the visual inspection
performed on 11 December 1980.

a. Embankment: The condition of the Butler's Lake Dam
embankment was fair. Deficiencies of the embankment were
observed, which included:

(1) A considerable number of animal burrows on the
downstream face of the embankment.

(2) A considerable number of tree stumps in the
lower portion of the downstream face of the embankment.

(3) Brush piles on and about the embankment that
obscured observation of embankment and downstream conditions.

(4) Wheel rutting and barren areas on the embankment
crest.

b. Principal (and Emergency) Spillway: The observed
condition of the spilllway was falir. Thls 1s based on observation
of the following deficiencies:

(1) Alignment of the spillway discharge channel
which could result in large spillway flows in or near the left
groin of the embankment. The current alignment could result in
erosion of the embankment under adverse flow conditions.

(2) Debris in the approach channel that might reduce
the capacity of the spillway.

! (3) Steel reinforcing bars protruding from the
: overflow crest that enhance the potential for clogging of the
spillway.

(4) Minor leakage of the overflow crest wall and
minor undercutting of the training walls at the junction with
L the base slab.

c. Qutlet Works: The condition of the outlet works
could not be determined. No access was available to the intake
structure and it could not be determined if the flow control
was operative. Discussions with the Owner indicated that the
lake had never been drained.

The downstream end of the outlet works conduit was partially
clogged and the discharge channel below could not be inspected
because of a large brush pile.

| -12-
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d. Downstream Channel: The downstream channel imme-
diately below the discharge channel of the spillway was in poor
condition. This is based on observations that the channel lies
in the groin of the embankment and abutment, and significant
flows in the discharge channel for extended periods could
imperil the toe of the embankment. The riprap lining on the
base of the channel did not appear to be sufficient to withstaad
the erosive potential of high flows.

e. Downstream Spring: The origin of the spring in the
downstream channel could not be determined, but it did not
appear to present an immediate threat to the structure.

f. Hazard Potential: Based on the observed downstream
floodplain conditions, Butler's Lake Dam was assigned a "high"
hazard potential rating.

-13-




SECTION 4
OPERATIONAL FEATURES

4.1 PROCEDURE

Reservoir pool level is maintained at the elevation of the
overflow crest of the principal (and emergency) spillway.

Normal operating conditions do not require a dam tender.
The outlet works is normally closed.

4.2 MAINTENANCE OF DAM

The embankment and appurtenances are maintained by Butler's
Golf Course. Maintenance reportedly consists of periodically
repairing eroded areas and making miscellaneous repairs as
necessary.

4.3 INSPECTION OF DAM

Butler's Golf Course is required by the State of Pennsylvania
to inspect the dam annually and make needed repairs.

4.4 WARNING SYSTEM

There is no warning system and no formal emergency procedure
to alert or evacuate downstream residents upon threat of a
dam failure.

4.5 EVALUATION

The maintenance program should be continued. However, there
are no written operation, maintenance or inspection procedures,
nor is there a warning system or formal emergency procedure for
this dam. These procedures should be developed in the form of
checklists and step by step instructions, and should be imple-
mented as necessary.

-1l4-
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SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data: Butler's Lake Dam has a watershed of
192 acres, which 13 vegetated primarily by woodland, grassland
and residential development. The watershed is about one mile
long and one half mile wide and has a maximum elevation of
1,220 feet (MSL).

At the spillway crest elevation, the lake has a surface area of
7.3 acres and a storage capacity of 68.7 acre-feet. The spill-
way overflow crest has a recessed configuration with a total
effective length of 24.4 feet. The spillway is located at the
junction of the left abutment and the embankment.

Spillway capacity and embankment freeboard were made sufficient -
to accommodate at least 525 cubic feet per second, which was 3
considered sufficient for this structure and watershed at the :
time of design.

No hydrologic calculations were found relating reservoir/spill-
way performance to the Probable Maximum Flood or fractions
thereof.

b. Experience Data: Records are not kept of reservoir
level or rainfall amounts. There is no record or report of the
embankment ever being overtopped.

c. Visual Observations: On the date of the field inspec-
tion, no serious deficliencles were observed that would prevent
the spillway from functioning. The pool elevation, at the time
of the inspection, was about 3.3 feet below the crest of the
dam.

The alignment of the spillway discharge channel directs spillway
flows into or near the embankment's left groin. This could

lead to detrimental erosion of the embankment under adverse

flow conditions.

The stadia survey performed during the Phase I investigation
indicated that the minimum elevation of the embankment crest
was 1010.2. The benchmark elevation used for the cembankment
survey was the base of the emergency spillway weir (Elevation
1002.0 as indicated on Sheet No. 2 of the design drawings).
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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 guidelines recommend 0.5 to one times

the Probable Maximum Flood (PMF) for "small" size, "high"

hazard dams. Based on the dam's relatively small size and
observed downstream conditions, Butler's Lake Dam's was assigned
Spillway Design Flood (SDF) of one-half the PMF.

Hydrometeorological Report No. 33 indicates the adjusted 24
hour Probable Maximum Precipitation (PMP) for the subject site
is 19.3 inches. No calculations are available to indicate
whether the reservoir and spillway are sized to pass a flood
corresponding to the runoff from 9.7 inches of rainfall in 24
hours. Consequently, an evaluation of the reservoir/spillway
system was performed to determine whether the dam's spillway
capacity is adequate under current Corps of Engineers guide-
lines.

The Corps of Engineers, Baltimore District, has directed that
the HEC-1 Dam Safety Version 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 and key input data for this
program are discussed briefly in Appendix D.

The peak inflow to Butler's Lake Dam was determined, by HEC-1,
to be 910 cfs for a full PMF. The peak inflow for the SDF was
455 cfs.

An initial pool elevation of 1007.1 was assumed prior to
commencement of the storm.

e. Spiliway Adequacy: The capacity of the combined -
reservoir and spillway system was determined to be 43 percent
of the PMF by HEC-1. According to Corps of Engineers' guidelines,
Butler's Lake Dam spillway is "inadequate".

The maximum dam overtopping depth for the SDF was calculated by
HEC-1 to be 0.54 foot. 1In the event of the occurrence of an
SDF, overtopping would be limited to approximately 170 feet of
the embankment crest near the left end of the dam. Duration
of this overtopping would be approximately 2.8 hours. In the
opinion of the evaluating engineer, this overtopping would not
cause a failure of the embankment. This is based on the
computed flow depth and duration, and observed soil conditions.
An overtopping depth of at least one foot above the minimum
elevation of the crest was judged by the engineer to be neces-
sary to cause failure of the dam. Consequently, a breach
analysis and downstream routing were not performed.

-16-
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SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION

a. Design and Construction Data: All available design
documentation, calculations and other data received from the
Pennsylvania Department of Environmental Resources were reviewed.
The dam and appurtenances were designed by Alex. L. McVicker,
Registered Engineer, of Monongahela, Pennsylvania, in 1939.

There were no structural design calculations available for
review. A detailed list of available information is found in
Appendix B.

b. Operating Records: There are no written operating
records or procedures for this dam.

c. Post~Construction Changes: Phase I investigation
field measurements showed a spillway weir height of 5 feet as
compared with a three foot weir height specified on the design
drawings. A horizontal construction joint was visible in the
weir wall at about 3 feet above the base slab. Review of data
ireceived from PennDER suggests that the weir was raised some
time after 1952.

A water intake and pump house has been recently constructed on
a peninsular fill placed on the upstream slope of the dam.

d. Visual Observations: The field inspection disclosed
no evidence of potential instability of the embankment or its
components, although non-uniformities in the embankment face
were observed. The measured embankment slopes were found to be
relatively steep by current design standards, but the overall
downstream slope including bench was approximately 2H:1V.

Also, the downstream slope contained numerous tree stumps and
animal burrows at the time of the inspection.

There was no visible evidence of a high ground water level or
seepage through or beneath the embankment.

e. Performance: There has been no indication or report
of any problems associated with stability of the embankment or
appurtenances over the 42 year life of the structure.

A spring was observed in the downstream channel approximately
100 feet below the crest of the dam. The discharging water was
¢lear and no nearby sediment deposits were noted. PennDER
:eﬁords suggest that the spring has been in existence since
941.
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6.2 EVALUATION

a. Design Documents: The design documentation was, by
itself, considered inadequate to evaluate the structure. No
structural calculations were available for review.

b. Embankment: Based on results of the visual inspec-
tion that included observations of embankment slopes, materials,
and seepage conditions, Butler's Lake Dam appeared to be
stable.

c. Principal and (Emergency) Spillway: Based on results
of the visual inspection, the principal and (emergency) spillway
structure for Butler's Lake Dam appeared to be stable.

d. Seismic Stability: According to the Seismic Risk Map
of the United States, Butler's Lake Dam is located in Zone 1
where damage due to earthquakes would most likely be minor.

A dam located in Seismic Zone 1 may be assumed to present no
hazard from an earthquake provided static stability conditions
are satisfactory and conventional safety margins exist. No
calculations were developed to verify this assessment, however.

-18-




SECTION 7
ASSESSMENT AND RECOMMENDATIONS

7.1 ASSESSMENT
a. Evaluation:

(1) Embankment: Butler's Lake Dam's embankment is
considered to be in fair condition. This is based on visual
observations that revealed several deficiencies.

(2) Principal (and Emergency) Spillway: The condi-
tion of the spillway is considered to be fair. This is based
on an "“inadequate" capacity rating as determined using HEC-1,
and visual observations of structural and alignment deficiencies.

The Spillway Design Flood, based on hazard classification and
size, is one half the Probable Maximum Flood. The combined
spillway/reservoir capacity was found to be U43% of the Probable
Maximum Flood.

{3) Outlet Works: The outlet works facility could
not be evaluated to determine its condition. Limited observa-
tions of the intake structure and discharge pipe, however,
indicated a state of disrepair.

(4) Spring: The spring located in the downstream
channel appeared to be stable in terms of quantity and quality
of discharge.

(5) Emergency Plans: The lack of a documented emer-
gency operation and warning plan is considered to be a deficiency.

b. Adequacy of Information: The information available
on design, construction, operation and performance history in
combination with visual observations and hydrology and hydraulic
calculations was sufficient to evaluate the embankment and appur-
tenant structures in accordance with the Phase I investigation
guidelines.

c. Urgency: The recommendations presented in Section 7.2
should be Implemented immediately.

d. Necessity for Further Studies: Additional engineering

information should be developed to improve the condition of the
spillway's downstream channel and evaluate the condition
of the outlet works facility.
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7.2 RECOMMENDATIONS

a. Additional Investigations: It is recommended that the
owner retain the services of a registered professional engineer,
knowledgeable in the design and construction of earth dams, to
study and make recommendations on the following:

(1) Relocation or improvement of the spillway's
downstream channel to provide adequate erosion protection for
the embankment's downstream slope and toe area. Proposed
modifications should provide for protection and maintenance of
the spring discharge below the dam.

(2) The necessity to increase reservoir/spillway
capacity.

(3) Evaluation of the operability and capacity of the
outlet works facility.

(4) Recommendations for removal of tree stumps and
animal burrows from the downstream slope and regrading of the
slope to a uniform condition.

b. Emergency Operation and Warning Plan: The owner
should develop an Emergency Operation and Warning Plan including:

(1) Guidelines for evaluating inflow during periods
of heavy precipitation or runoff.

(2) Procedures for around the clock surveillance
during periods of heavy precipitation or runoff.

(3) Procedures for drawdown of the reservoir under
emergency conditions.

(4) Procedures for notifying downstream residents
and public officials, in case evacuation of downstream areas is
necessary.

c. Remedial Work: The visual inspection disclosed other
minor deficiencies which should be corrected or monitored.
These are:

(1) Improving the embankment crest to remove vehicle
ruts and standing water, and provide adequate drainage and
erosion protection.

(2) Removal of reinforcing bars from the crest of the
spillway weir.

(3) Removal of brush piles from the downstream slope
and toe areas.

(4) Implementation of a regularly scheduled monitoring
program to observe the spring in the downstream channel for
changes in quantity and quality.




APPENDIX A

VISUAL INSPECTION CHECKLIST
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APPENDIX B

ENGINEERING DATA CHECKLIST




*sdutmedq udiseq 99S weq JO SUOT109S TeOTdAl,

*{ouuosaad ajels AQ SOTTJ Hiyuuad
ut atqerteae sjdodod ssadafouad orTpoTuaqd °Ppealaodau
90U J0qDRUIUOCD (L KH6L PUB HEHL UBIMYBQ P33ONUSUO) AJOISTH UOTONUIJSUO],

‘dey atBuedpend

eTuUBATASUUdd ‘1340ds83)OW 9INUIW 2/1-L °*S°H°S‘N dey £3TUTOTIA TeUOTISBaY ,
3
*2TQET1IEBAE QUON s3utMeadq 11ING-SY
gy SUOTIOSS pue

‘fem111ds Jo ueld ‘Aemiitdg Jo suotqeasly padoTsasg
‘weq pssodouag JO uoT1109S TBUTPN3I8uUOT ‘ueTq TEBJBUSN
‘weq pasodoud JO ueTd UOTL3ED0T BUIMOYS 2 *"ON 199Ug

B1

#x S3ITd 31S9] ydnoauyg

SUOTQ08G pue ‘a8)ejuUl JO UBTd ‘STieM Jutuilelsd oa)ejul
‘weq yBnouyl uorq0eg TedoTdA] ‘weg pue JTOAJISAY
Butpunodul jJo quswaBueddy TeJaUBH FUIMOUS | *ON 193Ug

:8utpnioutr eTUBATASUUBd ‘eTsUeBUOUOl ‘sadouTduyg

paJelsIdoy ‘JONOTIAOW ‘71 "Xo1y Aq sBuimedap uldisaqg s8utmeag udtsag,
SAHVWEY W3LI
I 3SVHd
NOILYYEdO ‘NOILONHISNOD ‘NODISAd
L9010 Vvd ‘ON IAN V1Va ODONIHIANIONY
weq a)xeT s,J43TINd  WVA 40 JWYN LSIT JAJ3HD




*II @1eTd 995 °8np si1d 1893 XIS

PIat1yd ‘Aaojeuaocqe] ‘spJaoday
sdutJdog ‘suo1qe3T11S9AU] STBTIJO3BNyg

*3TqETTIEBABR QUON sa1pniys o8edass
*2TqelTeAE 3UON £3111Qe}S weq
*aIqeITEAR DUON sot1TneJpdy pue LKB0T104pLH
*9TqeTIBAE SUON suotqeqnduo) udisaqg
*a1qEIIBAER SUON sqJoday ABoT1o0sn

*pJdROg S$30JN0S3Y JBMOJ pUB JB1BM 2yl JoJ JdauTduy

weq 3yl Aq padedoaud 6£6| 3IsnEny 62 pajep ,JaTingd "M
uyop Jo uotqedtrrddy ayq uodp quaoday AKaequawsiddng,

‘pJeOg S20J4NOS3Y JBMOJ pPUB JB3EBM BY1l J0OJ
sweq Jo Jatup au3 Aq padaedesuad ‘6L6L ATnp L1 Pajep
‘udd1ang "M uyop Jo uotrjeoriddy sya uodn quoday,

sqJo0day udT1sa(y

*pajJdodad

SUON

SPJODBY JTOAJISIY/UTEY

*s3utmeag uBtrsag 99S

s8utqey o98deyosiqg
§jUIBJ4SUO)
sTIR33q

UueTd-s39 1IN0y

SAHVKWIY

HdLI

B2




pajepun ‘°g°d ‘Ja)OTIAOW °1 °*Xa1y Aq psded
-aud ,°vyd ‘3140dsas)onN ‘daumQ ‘dsTing M uyop ‘axeq
JO JT10AJ3saY Butpunodwl ‘suorjedrJIoadg pue sueld. suorqed1J1oadg,

sT1Ie319Qd pue SsueTld
*sfutmeuq uBrssq 89S quawdtnby Jutqedadpy

siTelsq
SuoT}09g
‘sdutmeaq uldrssq 999 uerd-Aem111dS

*3TqBIIBAR SUON SpJooay ‘uorjeuadp ‘asoueuajurel

sqd0day pue saiIpnis
*8TQqEITEAR 3JUON dutJdasut1dug uUOTONUSUO)=-1S04

B3

*paijJaodsd auopn sSpJoday T100d UBTH

*pajJgodad suoN SUOTIBOTJTPOW

*pajJdodad SuopN Swa3sAS BUTJO]3TUOK

*A1TUTOTIA UT pue 831IS UQ §904N0OS MOJJOH,

*9TqQRITBAR SUON weg JO sA2AJ4nS UOT3ONJISUO)-180d

SAHYWIY RILI




‘g xtpuaddy uT pautequod suoT}onpoadad 9ZTS pPaONpPaYgy
eTUBATASUU3dd ‘Junqstadey ‘Yygquuad 8yl wodJ paureqqo aq Aew BJEp puUB UOTIBRUIOJUT 4

sqJ4o0day uotqdradosasq weq Jo
*pajJsodaa suoN adniTed JO S3UIPTIOY JOTJd

L6l asunp L2 pue On6l 3Isn3ny g ‘Tauuosaad pueog
£804NOS3Y JOMOd pue JaleM AQ s3140dad UOTIONJI]SUOD OM] §340daY UOTIONJLISUO],

*#961 UdJeW 61 PUB 266 Bunp pZ PIalEp
TauuosJdad sweq JO UOTSTATQ AqQ sqJ4o0daa uotqoadsuTt ueq

*pJdeOg S80JNOSaY
Jamod pue uajeM ayl Aq 6£6L Joquwajdsag g pansst
‘youedg uaUUDJ]J SSOJOB ‘WED B 30NJJSUOD 079 ,3TWJdd,

BY

*6£6L sunp fi ‘paeog S20JNOSdY Jd3eM ‘sasjeM pue
s3s9404d JO juawjuedag ayly YiaTM paTld ‘youedg usuuad(g
woJJ Jd1eMm sjqeTudoudde o4 uorsstwaad JaoJ uorqedr1ddy

*6£61L dunp p| ‘paeog S$90JNOSIY JajeM ‘SJUdleM

pue s3s3J0y JO Ajuaumjdgedaq ay3 YiIm palITd ,° - ° uny
MOTIOH §,pAog JO youeug uauuaJq Ul suaajem punodut 03
JTOAJ3SdJ B, 3ONJ3SU0D 079 UOTSSTWuad J0J uoigeoTiddy

*paTJaq Alsnotasuad aunyxtw pues

pue j3snpmes a3yl JO peajzsulr qnoud quoawad auand e asn 03

Ja3ut8usd Buyqedrisaautr ayy £Qq 9pell SBM UOTFEPUIWWODAJ

vV - Jauueyd AemajlseMm ayj 073 3SutJeyOSTIp SEM 3BY)}
uleaT, © BuissnosTp OH6lL AINnr LE PpIalep unpuedowsw y SNOBUEBTTIIO0STHa

SAUVWIY RILI




|
F
|
i
i

APPENDIX C

PHOTOGRAPHS




E’ e — ‘9o Whe D RMED W OV  PRENEW shes
BITC NS DR eTiie v TINANINvE 003t NELIOR - Yy e ——
NISN] O Swiisae O® ON 3@; .

SHIINGI o ose
INILNSNO) ERLVIDOSSY ¥ UANNINDY 83 iy i 180
WYNOOBY NOILIIISNI MWD TYNONYN Mon AIVOS
mva VY SNINNG 1861 AVN 'BAVQ

Ct

) Rony o (£3008:0w) pue) 19dwIg
...... \ ININNS  sgeewy Aiideg Addng segom - ;
SIMANG BYOIN TNBM 190 — ﬂ
. 8
weye)
I T 1T T 1,1 =3, {
- < 4 0- <
~ -
~o e
~ ’
Y
\
1]
]
) 4
!
1 ! o
A
[ ]
14




BUTLER'S LAKE DAM

-




BUTLER'S LAKE DAM

-




S LAKE DAM

BUTLER




.._ .

. bl

BUTLER'S LAKE DAM j




Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

10

11

12

13

14

15
16

PHOTO DESCRIPTIONS

Reservoir Overview taken from embankment crest.

Water Supply Intake Structure showing pump house and
pipeline. Note pipeline on deck of spillway bridge.

Upstream Embankment Slope showing the spillway
approach channel, bridge and water supply pipeline.

Upstream Embankment Slope showing the water supply

intake and outlet works intake structures.

Downstream Embankment Slope taken from right abutment.

Downstream Embankment Slope taken from the lower junc-
tion of the embankment and the spillway.

OQutlet Works Pipe.

Principal (and Emergency) Spillway Approach Channel
showing training walls and welr crest.

Spillway Discharge Channel looking upstream.

Spillway Overflow Crest; note reinforcing bars
protruding from top of crest.

Spillway Discharge Channel, Overview looking upstream.

Spillway Discharge Channel, Overview looking down-
stream from spillway bridge.

Spring located approximately 100 feet downstream of
embankment crest.

Pond approximately 200 feet downstream of the crest
of the dam. Pond weir in center of photo does not
function because flow is beneath the weir.

Highway Culvert beneath Legislative Route 02111.

Downstream Hazards approximately 1.6 miles downstream

of embankment. Photo shows Boyd's Hollow Run and the
intersection of Legislative Route 02111 and Greenock =~
Buena Vista Road.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

ANALYSES

Methodology: The dam overtopping analysis was 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 analysis 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 U.S. Weather Bureau.

The index rainfall is reduced from 10% to 20% depending on
watershed size by utilization of what is termed the HOP Brook
aiiustment factor. Distribution of the total rainfall is made
by the computer program using distribution methods developed by
tne Corps.

2. Inflow Hydrograph: The hydrologic analysis used in
development of the overtopping potential is based on applying a

nypothetical 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,

they were obtained for these analyses.

their definition and how

Parameter Definition Where Obtained
Ct Coefficient representing From Corps of
variations of watershed Engineers
L Length of main stream From U.S.G.S.
channel 7.5 minute
topographic map
Lca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute
topographic map
Cp Peaking coefficient From Corps of
Engineers'
A Watershed size From U.S.G.S.

D1

7.5 minute
topographic map




3. Routing: Reservoir routing is accomplished by using
Modified Puls 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 calcu-
lated 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 rela-
tionship 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.

y, 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 overtcpping.

'Developed by the Corps of Engineers on a regional basis for
Pennsylvania.
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HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominat .y woodland,
__Brassland, and residential development.

ELEVATICN-TOP NORMAL POCL (STORAGE
CAPACITY): 1007.1 (68.7 acre-feet)

ELEVATION-TQOP FLOOD CONTROL POOL (STORAGE
CAPACITY): 1010.2 (94 acre-feet)

ELEVATION-MAXIMUM DESIGN POCL: 1007.1

ELEVATION-TQOP DAM: Design-1010.8 (including settlement cr~wn),
___Jbserved Minimum-1010.2

CVERFLCW SECTION

Elevation 1007.1

Type Concrete Wall Weir

Width 18 feet lLetween training walls
Weir Crest Length 20.4 feet
Location Spillover Left Abutment
Number and Type of Gates None

L W1 BN e NN g )

CUTLET WORKS

Type 12 inch diameter cas*% iron pipe
Location Through center of dam
Entrance Invert Unknown

Exit Invert 980.0

a0 oW

HYCROMETEOROLOGICAL GAGES

a. Type None
D. Location N/A
c. Records None

MAXIMUM REPORTED NON-DAMAGING
DISCHARGE None reported i
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HEC-1 DAM SAFETY VERSION
HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE
NAME OF DAM: Butler's Lake Dam NDI ID NO. PA 01067
Probable Maximum Precipitation (PMP) 2y . 1"
Drainage Area 0.3 sq. mi.
Reduction of PMP Rainfall for Data Fit 0.8 (24.1)
Reduce by 20%, therefore PMP rainfall = 19.3 inches
Adjustments of PMF for Drainage Area (Zone T7)
6 hrs. 102%
12 hrs. 120%
; 24 nrs. 130%
§ . 48 hrs. 1409
L Snyder Unit Hydrograph Parameters .
Zone 25 .
Cp 0.4
Ce 1.0
L 1.0 mile
Loa 0.5 mile l
tp = Ct (L - Lea)0-3 = 0.81 hours l
Loss Rates
Initial Loss 1.0 inch
Constant Loss Rate 0.05 inch/hour
Base Flow Generation Parameters
Flow at Start of Storm 1.5 ¢fs/sq.mi=0.45 cfs
Base Flow Cutoff 0.05 x Q peak
Recession Ratio 2.0
Overflow Section Data
Crest Length 24.4 feet
Freeboard 3.1 feet
; Discharge Coefficient 3.09 feet
Exponent 1.5

Discharge Capacity 231 cf

* Hydrometerological Report 33

"Hydrological zone defined by Corps of Engineers, Baltimore
| District, for determining Snyder's Coefficients (Cp and Ce).
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GEOLOGY

Geomorphology

Butler's Lake Dam is located within the Pittsburgh Plateau
section of the Appalacian Plateau Physiographiec Province. This
area is characterized by gently folded sedimentary rocks which
have been incised by streams to form steep sided valleys.

Slopes range from moderate to moderately steep, with the steeper
slopes usually found adjacent to streams.

Stratigraphy

Butler's Lake Dam is located near the stratigraphic contact of
the Monongahela Group of Pennsylvanian Age and the Dunkard
Group of Permian Age. The Pittsburgh Formation, which makes

up more than three-fourths of the Monongahela Group, contains
two minable c¢oals in this area, the Pittsburgh and Redstone
seams. Other major rock types found in this formation include
shale, sandstone, and limestone. Located stratigraphically
above the Pittsburgh Formation is the Uniontown Formation which
consists of sandstone and shale. The Waynesburg Coal Sean,
which marks the stratigraphic boundary between the Monongahela
and Dunkard Groups does not outcrop near the dam site. The
Dunkard Group is poorly exposed in this area because it outcrops
on hilltops rather than valleys. The main rock types found in
this group are siltstones and shales.

Mining Activities

The Pittsburgh Coal Seam has been extensively deep-mined in
this area in contrast to the Redstone Coal Seam, which has only
been affected by small country banks.
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