AD=A070 601 BAKER (MICHAEL) JR INC BEAVER PA F/6 13/2 |
. NATIONAL DAM INSPECTION PROGRAM. SAUL RUN DAM (NDI NUMBER PA=00==ETC(U) '
| APR 79 DACUSI-TM-ODII

1 UNCLASSIFIED

_‘"'_7




O

Il

fla:
o
= I8
125 gl e

I




OHIORIVERBASN @

SAUL RUN, MERCER COUNTY
PENNSYLVANIA

SAUL RUK DAN

NDI No. PA 00251
PennDER No. 43-48.

Distribution Unlimited

Approved for Public Release
Contract No. DACW31-79-C-0011

PHASE | INSPECTION REPORT

DDG _FILE copy
K\

CONTAINED A

DEPARTMENT OF THE ARMY é'@
E B Baltimore District, Corps of Engineers & S
b ag Baltimore, Maryland 21203 &8
» &Q
3 it SF
g | MICHAEL BAKER, JR., INC. &
f & Consulting Engineers °v‘§'
-~ 4301 Dutch Ridge Road §’§/
. 1’;!% Beaver, Pennsyivaria 15009 é§:§?
&
Aprit 1979 &S
&f'

Wy iy i ¥
5 h» A KW




OHIO RIVER BASIN

SAUL RUN DAM 1
MERCER COUNTY, COMMONWEALTH OF PENNSYLVANIA .
NDI NO. PA 00251 |
: PennDER-NO: 43-48 ;
National Dam Inspection Program, Saul
Run Dam (NDI Number PA-§¥251, PennDER -
Number 43-48), Ohio River Basin, Saul

Run, Mercer County, Pennsylvania, h
’ Phase I Inspection Report,

-

a

1
PHASE I INSPECTION REPORT o i
NATIONAL DAM INSPECTION PROGRAM :

T

@MDA LW 81-11-C-0011 |

Prepared for: DEPARTMENT OF THE ARMY
Baltimore District, Corps of Engineers
Baltimore, Maryland 21203 SIE

RSN, vy g
“\'f)‘ \ '7)' f)‘
A
Prepared by: MICHAEL BAKER, JR., INC. f SRS,
Consulting Engineers

4301 Dutch Ridge Road
Beaver, Pennsylvania 15009

P s

)
/
/

S

Date: Apr?&—}979

ORIGINAL CONTAINS COLOR PLATES: ALL DDC
REPRODUCTIONS WILL BE IN BLACK AND WHITE

410 798 _




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




" PREFACE

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

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential. \
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Saul Run Dam, Mercer County, Pennsylvania
NDI NO. PA 00251, PennDER NO. 43-48
Saul Run
Date Inspected 7 December 1978

ASSESSMENT OF
GENERAL CONDITIONS

Saul Run Dam is a homogeneous earth floodwater retarding dam
designed by the U.S. Department of Agriculture, Soil Conserva-
tion Service. The dam has a crest length of 1700 feet, a
maximum height of 40 feet, a storage volume of 200 acre-feet
at spillway crest level, and a storage volume of 10 acre-

feet at normal pool level.

Visual inspection and review of engineering data in December 1978
indicated no serious deficiencies requiring emergency attention.
The dam was found to be in very good overall condition at

the time of inspection. Several relatively minor items of
remedial work should be performed in the near future. These
items are:

1) Cutting the few, small, scattered clumps of brush
on the dam and in the spillway.

2) Repair of minor erosion areas on the dam.

3) Repair of three small erosion gullies at the
downstream end of the spillway and installation of
properly bedded riprap or other measures to
prevent erosion from surface runoff in this area.

4) Improve the access to the dam.

5) Development of emergency evacuation and operations
procedures.

The seepage and wet areas along the downstream toe of the
dam, along the junctions of the downstream slope with both
sides of the Saul Run channel, and along the channel sides
downstream from the dam should be visually monitored in
future dam inspections.

ii |

——— - - —_—




.......
e . AR e B gt - ]

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, Corps
of Engineers, for Phase I Inspection Reports, revealed that
the spillway will pass the Probable Maximum Flood (PMF)
without overtopping the dam. The spillway is therefore
considered “adeqguate."

Submitted by:
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MICHAEL PAKER; JR., INC.

. CFe ( ,[/ﬁ',’\_ -
C. Y. Chen, Ph.D., P.E.
Engineering Manager-Geotechnical
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- 6’ S'\’" % Approved by:

Date: S April 1979

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS

G. . WLTHERS
Colonel, Corps of Engineers

Bs‘t.rht Engineer
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PHASE I INSPECTION REPORT
< NATIONAL DAM INSPECTION PROGRAM
SAUL RUN DAM
NDI NO. PA 00251
PennDER NO. 43-48

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. 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.

b. Purpose of Inspection - The purpose of the inspection
1s to determine 1f the dam constltutes a hazard
to human life or property.

(.

1.2 DESCRIPTION OF PROJECT v

&l Description of Dam and Appurtenances -xSaul Run Dam,
a flood water retarding dam designed by the U.S.
Department of Agriculture, Soil Conservation
Service (SCS), is also known by its SCS number
PA-458. The homogeneous earth embankment has a
crest length of approximately 1700 feet and a maximum
height of about 40 feet. The dam crest at El1. 1113.6
feet has a width of 16 feet. The upstream slope
has an inclination of 3H:1V (horizontal:vertical)
and an 8-foot wide berm at El. 1085 feet. The
downstream slope with an inclination of 2.5H:1V
also has an 8-foot wide berm at El. 1084 feet. A
foundation cutoff trench with a base width of
12 feet, 1H:1lV side slopes, a length of about
100 feet, and a depth of about 5 feet to bedrock
was constructed in the valley bottom (Plate 5).
Cutoff trenches of similar cross-section were also
constructed in the soil abutments (Plate 5).

The outlet works (principal spillway in SCS termi- -
" nology) consist of a reinforced concrete riser
connected to a 24-inch diameter reinforced concrete
pipe approximately 232 feet long. This outlet

pipe is located beneath the embankment in the
valley bottom {(Plates—3-6). The outlet pipe, with
six reinforced concrete anti-seep collars, was
installed on a concrete cradle founded on bedrock,
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(Plate 6). The downstream end of the outlet pipe
(invert El. 1067.2 feet) protrudes from the embank-
ment foundation and discharges into a small plunge
pool excavated in bedrock (Plate 6).

The reinforced concrete riser unit is about 20 feet
high. It has an overflow weir with trash rack and
anti-vortex device at El. 1089 feet, and a low-
level inlet consisting of a 1- by 2-foot orifice
with invert E1. 1086 feet (Plate 6). Normal pool
level is controlled by this low-level inlet. At
normal pool El. 1086 feet, the pond, which was
designed to provide storage for 50 years of sediment
accumulation, has a surface area of about 2 acres
and a volume of about 10 acre-feet. A pond drain
consisting of about 40 feet of 18-inch diameter
bituminous coated corrugated metal pipe extends
upstream from the riser unit (Plate 6). According
to Mr. James Mondok of the Mercer County Conservation
District, this pipe has a steel plate bolted on

its inlet end.

The spillway (emergency spillway in SCS termi-
nology) consists of a vegetated earth channel

curving around the left (west) end of the dam

(Plates 3 and 4). This channel has a centerline
length of approximately 1200 feet, a base width of
100 feet, and 3H:1lV side slopes. The control

section of the spillway is at El. 1108 feet (Plate 4);
this is some 5.6 feet below embankment crest

level. The spillway crest level was selected to
provide storage for runoff from a storm of a 100-year
recurrence interval on the 1.0 square mile watershed.
At spillway crest level (El. 1108 feet),

the pond has a surface area of approximately

20 acres and a volume of about 200 acre-feet. The
spillway discharges down the left (west) stream

bank about 100 feet downstream from the dam (Plates 3
and 4). About 300 feet downstream from the dam,

Saul Run flows through a 10-foot high by 7- to 8-foot
wide stone arch culvert beneath a 40-foot high
embankment of the Bessemer and Lake Erie Railroad
(Plates 3 and 4).

The dam is located in an area of complex glacial

soil deposits (Appendix E). Boring and test pit
information obtained by the SCS, geologic information
presented in the references listed in Appendix E,

and field observations during dam inspection

indicate that the dam foundation and abutments
consist of glacial till, moraine and/or kame-type
soil deposits overlying relatively shallow bedrock.




The dam was constructed of well-graded, granular,
and relatively impervious glacial soils obtained
from the spillway excavation and borrow areas in
the reservoir (Plates 3 and 5).

Location - Saul Run Dam is located on Saul Run
about 0.5 mile east of Greenville in Hempfield
Township, Mercer County, Perisylvania (Plate 1).
The dam is about 400 feet east of the Bessemer and
Lake Erie Railroad (Plates 1-4). Access to the
dam is via the railroad right-of-way or trails
across woodland and farmland. The nearest highway
1s PA Route 58 which extends northwesterly from
Mercer to Greenville and lies about 1 mile southwest
of the dam (Plate 1). The portion of this highway
in Greenville is known as Mercer Street.

Size Classification -~ The maximum height of the
dam 1s 40 feet and the reservoir volume to the top
of dam (E1l. 1113.6 feet) is approximately 321 acre-
feet. The dam is therefore in the "Intermediate"
size category.

Hazard Classification - In the event of failure of
Saul Run Dam, 1t 1s likely that "more than a few"
lives would be lost and economic losses would be
"excessive." The dam is therefore considered to
be in the "high" hazard category.

Ownership - The dam is owned by the Mercer County
Commissioners, Mercer County Courthouse, Mercer,
Pennsylvania 16137.

Purpose of Dam - The dam is used for floodwater
detention.

Design and Construction History - Saul Run Dam was
designed by the SCS under the authority of the
Watershed Protection and Flood Prevention Act,
Public Law 566, as amended. The dam was con-
structed by Kane Brothers Company of Youngstown,
Ohio, from September 1962 through August 1963. No
work was done over the winter from December 1962
until sometime in the Spring of 1963.

Normal Operational Procedures - The pond is typically
maintained at the low-level 1inlet of the riser
structure, El. 1086+ feet. There has reportedly
been no major flood since the dam was constructed,
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and 1t seems unlikely that the pond has ever
reached the level of the spillway inlet, El. 1108+
feet (Plates 3, 4, and 5). Operational information
1s scanty as the dam is in a somewhat remote
location, has no operating equipment, and is on.iy
occasionally visited by Mercer County or SCS
personnel. Mercer County and SCS personnel inspect
the dam each year accoruing to procedures for
annual inspection of SCS dams of this type.

Copies of annual inspection reports are available
in the Mercer office of the SCS and in the files

of the Pennsylvania Department of Environmental
Resources (PennDER). Routine maintenance of the
dam and spillway is performed as necessary by
Mercer County personnel.

PERTINENT DATA

a.

Drainage Area - The drainage area of Saul Run Dam
1s 620 acres or 1.0 square miles.

Discharge at Dam Site - The maximum discharge at
the dam site 1s not available.

Elevation [feet above Mean Sea Level (M.S.L.)] -

Top of Dam - 1113.6
Maximum Pool - Ve g
Normal Pool - 1086
Streambed at Centerline of Dam - 1073
Maximum Tailwater - N.A.

Reservoir (feet) -

Length of Maximum Pool - 1800
Length of Normal Pool - 600

Storage (acre-feet) -

Top of Dam (El. 1113.6 ft.) - 321
Maximum Pool (El. 1111.1 ft.) - 257
Spillway Crest (El. 1108.0 ft.) - 200
Normal Pool (El. 1086.0 ft.) - 10

Reservoir Surface (acres) -

Spillway Crest (El. 1108 ft.) - 20
Normal Pool (El. 1086 ft.) - s
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Dam -

Type - Homogeneous earth embankment

Length (feet) - 1700

Maximum Height (feet) - 40

Crest width (feet) - 16

Side Slopes - Upstream - 3H:1V
Downstream - 2.5H:1V

Cutoff - Compacted earth cutoff with l2-foot base
width in foundation and abutments.

Diversion and Requlating Tunnel - None

Spillway -

Type - Vegetated earth channel curving around left
(west) end of dam.

Length (feet) - 1200
Base Width (feet) - 100
Side Slopes - 3H:1V
Crest Elevation (feet) 1108
Gates - None

Downstream Channel - Stream channel approximately
100 feet wide extends 300 feet
downstream to 10-foot high by
7- to 8-foot wide stone arch
culvert beneath 40-foot high
railroad embankment.

Requlating Outlets - Reinforced concrete riser
structure connected to 24-~inch diameter reinforced
concrete pipe beneath the dam has overflow weir at
El. 1089 feet and low level orifice inlet at El. 1086
feet. The downstream end of the outlet pipe has
invert El. 1067 feet.




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Saul Run Dam was designed by the SCS according to its | 4
standard practice for structures of this type, circa

1960. Design data included in this report were obtained '
from:

1) SCS Drawings No. PA-458-P, '"Saul-Mathay ‘:
Watershed Project, Floodwater Retarding Dam
PA-458, Mercer County, Pennsylvania," February ;
1962. (Prints of 9 sheets of design drawings
are available in PennDER files. Prints of ‘
1963 "as built" drawings are available in 7
files of the SCS Harrisburg office. Copies
of Sheets 2, 3, 4, and 6 of the "as built"
drawings are included in this report as
Plates 3-6.)

i

2) SCS Drawings No. PA-458-H, "Saul-Mathay
Watershed Project, Floodwater Retarding Dam W
PA-458, Mercer County, Pennsylvania," December
1961, 2 sheets of Hydrograph Drawings.

(Prints are available in PennDER files.)

7

3) 'Saul-Mathay Watershed Work Plan," report
prepared by Mercer County Commissioners,

et al., March 1960 (copy in file of Mercer
office of SCS).

4) Dam Permit Application Report prepared by
the Pennsylvania Department of Forests and
Waters (predecessor of PennDER) on 31 May 1962.

AT %, o A AT PR
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5) Design information (including boring and test
pit logs, laboratory soil data, and design
calculations in the files of the SCS Harrisburg
office).

2.2 CONSTRUCTION

Readily available information on the construction of
Saul Run Dam was summarized in paragraph 1.2.g. This
information was obtained from the files of PennDER and
the Mercer office of the SCS. Additional construction
information may exist in retired files of the S.C.S.
Such additional information, if it does exist, is not
readily available and it was not reviewed in connection
with this Phase I Inspection Report.
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The livestock water supply l1ine shown on sheets 2 and 3
of the SCS drawings (Plates 3 and 4 of this report) was
never installed. This was verified in an interviev
with Mr. Richard crowley, SCS Mercer Area Conserva-

OPERATION

Readily available information on operation of Saul Run
Dam was summarized in paragraph 1.2.h. Most of this
information was obtained from interviews with Mr. James
Mondok of the Mercer County Conservation District on
6-8 December 1978.

EVALUATION
The above-referenced readily available information is

considered adequate for purposes of this Phase 1
Inspection Report on saul Run Dam.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS l

a.

General - The dam and its appurtenances were found

to be 1n very good overall condition at the time
of inspection. Most of the problems noted during
the visual inspection are considered minor and do
not require immediate remedial treatment. Note-
worthy items are described briefly in the following
paragraphs. The complete visual inspection check
list is included in Appendix A along with a field
sketch of the dam.

_— e

Dam - A few scattered small clumps of brush were
noted on the dam slopes. This brush should be cut
during routine maintenance. |

Minor erosion was observed at several locations
including apparent motorcycle trails on the dam |
crest and slopes and along the junctions of the |
downstream slope with both abutments in the Saul |
Run channel. These erosion areas should be repaired |
during routine maintenance in 1979 and efforts to |
prevent the use of motorcycles and other vehicles

on the dam should be increased.

Seepage estimated at about 1 g.p.m. was noted
about 8 feet above tailwater (about 5 feet above
dam toe) at the junctions of the downstream slope
with both abutments in the Saul Run channel. No
evidence of piping (internal erosion of fine soil
particles) was observed at these locations.

Minor to moderate seepage on the order of a few g.p.m.
was also noted along both sides of the Saul Run
channel for distances of 80 to 100 feet downstream
from the toe of the dam. Maximum heights of

seepage were about 8 and 12 feet above tailwater

on the right (east) and left (west) sides of the
channel, respectively. No evidence of piping was
observed at these locations. Soft, wet, swampy

areas exist along both stream banks beneath these
areas of seepage from the downstream channel sides.

A slightly soft, wet area about 50 feet long and

5 feet high was observed on the left (west) side

of the downstream slope above the berm at El. 1084+
feet. A similar, slightly soft, wet area about

3 feet high was observed along the downstream toe




of the dam. No noticeable seepage could be found
in these soft, wet areas. Rain which fell inter-
mittently during the inspection made seepage

investigations in these areas extremely difficult.

Seepage along the junctions of the downstream

slope with both abutments and along both downstream
channel slopes is attributed to natural groundwater
flow at or near the contact between glacial soils
(till and/or moraine) and underlying bedrock

(shaly sandstone). The soft, wet areas along both
sides of the downstream channel result from this
natural groundwater flow. The soft, wet areas
along the downstream toe of the dam and above the
berm on the left side of the downstream slope
probably result largely from natural groundwater
flow. 1t is possible, however, that seepage from
the pond may be contributing to the wetness of
these areas, especially along the downstream toe
of the dam. The seepage areas and soft, wet areas
observed during the field inspection are not
considered detrimental to stability of the dam.
These areas should be visually monitored, however,
during future dam inspections.

Appurtenant Structures - A few scattered small
clumps of brush were noted in the spillway. This
brush should be cut during routine maintenance in
1979.

Minor seepage was observed at several locations
along the toes of excavation slopes and dike

slopes on both sides of the spillway. This seepage,
which is well above normal pond level, is attributed
to natural groundwater flow and is not considered
detrimental to spillway stability or operation.

Three small erosion gullies (the largest about

20 feet long with maximum width and depth of about

3 feet) were noted at the center of the downstream
end of the spillway where surface runoff flows

down the natural slope to Saul Run. These erosion
gullies should be repaired during routine maintenance
in 1979. Properly bedded riprap or other measures
should be installed in this area to prevent erosion
from surface runoff.

Downstream Channel - An uninhabited reach of Saul
Run extends approximately 300 feet downstream from
the dam to a 10-feet high by 7- to 8-foot wide
stone-masonry arch culvert beneath a 40-foot high
embankment of the Bessemer and Lake Erie Railroad.
The east edge of the Borough of Greenville (1970
population 8700 persons) is located about 0.5 mile
downstream from the culvert.
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES
Operational procedures are summarized in paragraph 1.2.h.

There are no formal emergency procedures in the event

of impending catastrophe for the dam. It is understood
that the condition of the dam is checked by Mercer
County personnel following each occurrence of heavy
precipitation. The spillway and outlet works are
uncontrolled and the pond drain pipe reportedly has a
steel plate bolted on its inlet (paragraph l.2.a.).

Rapid emergency drainage of the pond is therefore
impossible. According to the PennDER Dam Permit Applica-
tion Report, the time required to lower the pond from

the crest of the emergency spillway (El. 1108 feet) to
the crest of the riser unit (El. 1089 feet) is 38.2 hours.
With water level at the riser orifice (El. 1086 feet),
the pond storage volume is on the order of 10 acre-

feet. Additional emergency drawdown capability is

never likely to be required. One possible method of
draining the pond completely is pumping the water into
the riser orifice.

It is recommended that a formal emergency procedure be
prepared and prominently displayed, and furnished to
all personnel. This should include:

1) Procedures for evaluating inflow during
periods of emergency operation.

2) Procedures for rapid drawdown of the reservoir
under emergency conditions.

3) wWho to notify in case evacuation from the
downstream area 1s necessary.

In addition, the owner should develop an emergency
evacuation plan for areas which will be affected in the
event of a dam failure.

MAINTENANCE OF DAM AND APPURTENANCES

Routine maintenance is performed periodically by Mercer
County personnel as noted in paragraph 1.2.h.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system or procedure in the event of
a dam failure. An emergency warning procedure should
be developed.

10




4.4

EVALUATION OF OPERATIONAL ADEQUACY

The nature of Saul Run Dam and its appurtenances are
such that the present operational and maintenance
procedures are adequate.




SECTION 5 - HYDRAULIC/HYDROLOGIC

S.1 EVALUATION OF FEATURES

a. Design Data - Hydrologic and hydraulic design data
f for Saul Run Dam were obtained from SCS's and
} PennDER's files.

Criteria developed by the SCS and used in the
design of Saul Run Dam are as follows:

) 1) The elevation of the normal pool (low
stage orifice invert) is determined by
the volume of the 50-year sediment

L deposit.

2) The 100-year storm runoff volume (200 acre-
feet), based on 4.2 inches of rainfall
runoff, is used to determine the crest
of the emergency spillway.

3) The emergency spillway hydrograph, based
on a 6-hour point rainfall of 9.2 inches
resulting in a peak discharge of 2480
c.f.s., is routed through the reservoir
to determine the design high water
elevation.

4) The freeboard hydrograph is then routed
through the reservoir to determine the
elevation of the dam crest. The freeboard
hydrograph is based on a 6-hour point
rainfall of 19.2 inches which results in
a peak discharge of about 4730 c.f.s.

b. Experience Data - Prior to the construction of the
Saul Run Dam, flooding from Saul Run occurred on a
rather frequent basis. According to Mercer County
Conservation District representative Mr. James
Mondok, however, since construction of the dam;
the reservoir water level has never reached the
high stage riser inlet. No detailed reservoir
stage or rainfall records were available.

W #
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(i Visual Observations - There is a 1l0-foot high
stone arch culvert located approximately 300 feet
downstream from Saul Run Dam. This culvert carries
Saul Run beneath the Bessemer and Lake Erie Railroad
embankment. Although backwater effects from this
culvert could significantly reduce discharges from
the riser outlets, discharges from the emergency
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spillway would not be affected because of the
elevation difference between the emergency spillway
crest and the railroad culvert. It can therefore
be concluded that the overall performance of the
outlet works would be relatively unaffected during
a flood of magnitude equal to the Probable Maximum
Flood (PMF).

Overtopping Potential - Saul Run Dam is classified
as a "High" hazard-"Intermediate" size dam requiring
evaluation for a spillway design flood (SDF) equal
to the PMF. The outlet works consist of a typical
SCS concrete riser and a well vegetated side-
channel spillway. The hydrologic and hydraulic
capabilities of the reservoir, outlet works, and
spillway were evaluated by routing the PMF through
the reservoir with the aid of the U.S. Army Corps
of Engineers Flood Hydrograph Package, HEC-1.

The PMF hydrograph developed as part of this
analysis had a peak discharge of 1377 c.f.s. based
on a peak 6-hour rainfall of 21.6 inches. The
results of the flood routing indicate that the
reservoir and spillway are capable of passing the
PMF with a corresponding reservoir level of El.
1110.9 feet. This maximum reservoir stage is 2.7
feet below the minimum top of dam El. 1113.6 feet.

Spillway Adequacy - The dam, as outlined in the

above analysis, 1s capable of passing the PMF
without overtopping. Therefore, the spillway is
classified as "adequate" according to the recommended
criteria.

The hydrologic determinations presented in this
Phase I Inspection Report are based on the use of

a Snyder's unit hydrograph developed from coeffi-
cients determined by the Baltimore District, U.S.
Army Corps of Engineers. Due to the limited
number of gaging stations available in this hydro-
logic region and the wide variation of watershed
slopes, the Snyder's coefficients may yield results
of limited accuracy for this watershed. As directed,
however, a further refinement of these coefficients
is beyond the scope of this Phase I Investigation.

In addition, the conclusions presented pertain to
present conditions, and the effect of future
development on the hydrology has not been considered.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations - No structural inadequacies
were noted during visual inspection of the dam.

Design and Construction Data - The dam was designed
and constructed according to standard SCS procedures
for structures of this type. Information in the
files of the SCS Harrisburg office indicates that

the upstream slope has a minimum safety factor of
1.82 for rapid drawdown conditions and the downstream
slope has a minimum safety factor of 1.66 for

steady seepage conditions. These computed safety
factors are of course adequate.

General experience with slopes of heights, inclina-
tions, materials, and hydraulic conditions similar
to those of the dam slopes indicates that these
slopes could be shown to satisfy the stability
requirements of the "Recommended Guidelines for
Safety Inspection of Dams." This inference is
supported by SCS experience and by empirical
guidelines given by the U.S. Bureau of Reclamation
(1973) Design of Small Dams, 2nd edition, pp. 261-
267. In view of the modest height and inclinations
of the dam slopes, their history of satisfactory
performance, and the fact that no indications of
instability were observed during the field inspection
of 7 December 1978, no further stability assessments
are necessary for this Phase I Inspection Report.

Operating Records - Nothing in the readily available
operating information indicates cause for concern
relative to structural stability of the dam.

Post-Construction Changes - No changes which would
affect structural stability of the dam have been
made since construction was completed.

Seismic Stability - The dam is located in Zone 1
on the "Seismic Zone Map of the Contiguous United
States," Figure 1, page D-30, "Recommended Guidelines
for safety Inspection of Dams." This is an area
of very low seismic activity. Experience indicates
that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if they
have adequate stability under static loading
conditions. For the reasons outlined in paragraph
6.1.b., no further considerations of structural
stability are necessary in this report.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - Visual inspection on 7 December 1978
indicated the dam to be in a safe condition at
that time.

The spillway capacity was analyzed using criteria
presented 'in the "Recommended Guidelines for

Safety Inspection of Dams" and according to pro-
cedures presented in paragraph 5.1.d. This analysis
indicates that the spillway is adequate to pass

the PMF without overtopping the dam.

b. Adequacy of Information - The readily available
information and the observations made during field
inspection of the dam are considered sufficient
for purposes of this Phase I Inspection Report.

c. Urgency - No urgent remedial work is required.

d. Necessity for Additional Data/Evaluation - No
further investigation 1s necessary.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection revealed a few items of remedial work
which should be performed by the owner during routine
maintenance in 1979. These include:

1) Cutting the few small scattered clumps of
brush on the dam and in the spillway.

2) Repair of minor erosion areas on the dam.
Efforts to prevent use of motorcycles and
other vehicles on the dam and in the spillway
should be increased.

3) Repair of three small erosion gullies at the
downstream end of the spillway and installa-
tion of properly bedded riprap or other
measures to prevent erosion from surface
runoff in this area.

4) Improve the access to the dam.




Emergency evacuation and operations procedures should
be developed by the owner, including:

F
- i

a) Procedures for evaluating inflow during
1 periods of emergency operation. .

J b) Procedures for rapid drawdown of the reservoir
under emergency conditions. |

c) Development of an emergency evacuation plan,
including who to notify, for areas which will
be inundated in the event of a flood or dam b
failure. -

Seepage and wet areas along the downstream toe of the
dam, along the junctions of the downstream slope with
both sides of the Saul Run channel, and along the
channel sides downstream from the dam should be visually
monitored in future dam inspections.
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APPENDIX B

CHECK LIST - ENGINEERING DATA




‘d|qe|jeAe A[jpeaJ aJe JUON SAYOIM YIOAMASAY/TIVANIVH

*3|qe|jeAe A||peas S} uojjewaojul ON SONILYY FADYVHOSIA -
*3|qe|jeAe A|}pead S} UO}IPWAOJUL ON SINIVHISNOD -

‘g pue */ ‘g s339ys - sbuymesq 2oUa4343Y STIVLEAA -

‘(9 pue ‘p ‘g saje|d se !
340d34 SpY3 U} PapN|OU} BJe g pue ‘g ‘2 SIABJYS) ‘g Pue */ ‘9 ‘g ‘2 $I93YS - sbupmeaq 3DUAIB43Y NV'Id - SLATLNO

2314340 buanqsiaaey SIS JO S3|}J U} 3| Qe[ LBAR 3Je BIEp I} [NeJpA
/2160104pAyY |eUOLIpPY SB[ }J YIQUUI4 U} OS|e e ‘1961 42quR23(q ,,‘ydeabouphy >o::_nm xw——&mgwsu
pue ,ydedboupAy paeoqaady, sbupmedp SIS JO Sjujdg ‘SIS YIQuua4 U} S| 340d3a Spy] °296| AeW _m..
U0 (MJQd) S433eM pue $3S3404 J0 Juauwjaeda( elueA|ASuudq 3yl Aq paaedaad juoday coﬁcu:my Juu3dd v.Lva
weg 3yl U} PapN|OU} S} UOJIRWUOSU} JBYIQ °0961 Yd4eW ‘°lP °I2 “Suau0}SSjwwW0) AJUNO) 4343 Y] Aq OI'INVHAXH
pasedaud juo0daua ,ue|d ¥JOM Paysaajep Aeyjey-(Nes, 3yj U} PAPN|du} aae ejep O} [NepAy/2}60(04pAY 2wos /OIDOTOMAXH

Wva 40
*(340d34 Spy3 JO 9 pue G sIje|4 SP PaIPN(IU}) 9 Pue p SI3BYS - SBUpMeJ] IUBURY3Y SNOILOAS TVOILAL

‘€961 40 Hujadg 3yl ujp aw3wWES {4IUN Z96| S3QWIDI(Q WO AJULM 3Y] UIA0 JUOp SeM _
¥40OM ON €961 ISNbny 03 2961 43qudadag wouy opyg ‘umolsbunop jo Auedwo) saayjoug auey Aq pajonals X¥OLSIH .
-U0D SEM Wep 3Y} SIJRIPU} SIS SO 33}440 U3DUY JO S|} U} pue Y3IJuudd 30 SAL}4 U} UOjIPWUAOIU]  NOILONULSNOD

‘L ?e|d Se 340dd4 Syl U} dVW ALINIDIA w
a|bueapenb a3nuLW G/ ‘PJURA|ASUUI4 *ISRJ [ }AU33ULY ‘S 9 S°Ml 4O UOLIIBS :| 333ys - sbujmeuq U3y TYNOIOAM _

‘y pue g s3je|4d

se 340d3J4 SJY3 U} papn|ou} ‘g pue 2 $333Ys sbujmesq U333y - weq JO ueld “(S3L}J YIQUU34 U} 3| qe|jeAe
sbuymeap ub}sap 2961 30 SIupad 321430 bungsjauey $IS JO S3L}J U} d|qe|jeAe sbujmesp 3L ing Sy, €961 30 4
S3193Ys 6) 2961 A4enuaqag *(SIS) 2I}A43S UOJIRALBSUO) |05 ‘34n3|NdJaby O jJudugaedag ‘S°n, ‘ejuURA|ASuul4 Wva i
‘A3UN0) 43043 ‘BGh-Vd weq Bujpaeldy 433empoo|4 *323f0ud paysaajeM Aeyjey-|neg, :sbujmesq 3Julaa333y J0 NV'1d ,

SHIVHAY WaLI

15200 vd # ION
NIY VS :wed 3O Swen

NOILVYAJO ‘NOILOMELSNOD ‘NOISAd
¥YIVA ONIYAANIONI
LSIT MO3HO




b

"321440 bangsjaaey SIS Y3 jo sa}y 3 uj 3I(qe
-Li1eAR S} SIOUNOS MOJAO0Q UO UOjjewuaoju} (euoiljppy “(340das Siy3 30 G pue ¢ saje|d se papniou}) ¢
pue z s3aays - sbupmesg 3ouauazay - sbo] 3}4 3531 pue bupsog - (3a0daa SpYy3 40 g dje|4 Se PIPN|dU})
2 199yS - SBUpMRUQ 2DUBUISIY - UR|4 :SRIUR JJOASISAA Y] pue Aem||}ds 3y3 u} s3|sodap [0S |ejdR|9 SADUNOS MOYUOH

*Sa|}4 Y3IQuuayg U} 3 qe|jeAe aue sjsodas uojjdadsuj

3sow 4O S3do) °S$IS Y JO 30}JJ0 JIJUSY Y3 u} I|qeljeAe aue sjsodad

uoj3dadsu} ||e Jo S3}do) °S$IS Yl pue SUIUOLSSWNO) AJUNO) L343 3Y)
J0 SaAjjejuasaudaa £q g/6l 03 G961 Wo4) Spew u3IQ AeY suojidadsu} |enuuy  WYA A0 SAAANNS NOILONYLSNOD-ISOd

a1did
*3J1340 OL:Dm jAdRH SIS 3Y) JO SIS 9yl U} s3six? XHOLYHOgY']
UOJIPWIOU} LRUOYIIPPY (340d34 SJYI JO 9-E SIIR|J SE PIPN|DU}) S6UIMRI] IUIIILY SQ¥0J3d ONIHOE

3yl JO g pue ‘p ‘g ‘Z SIS UO UmOys aue sbo| pue suopredo| 3}d 3533 pue Huj.og SNOILVOILSAANI STVINALYW

S41aNLS A9VdaAS

ALITIGVLS WVQ

321330 SOIINVMAXH 3 XD0TOMAXH

6angsjJaey SIS Y3 JO SI|}S Y3 U} 3|qe|jeAR 3ue S3I3[QNs 3say} uo suoj3eIndwod ubjsag SNOILVINAWOD N9ISdd

331340 bunqsjaaey SIS Y1 JO S3}J pue J40ddY JWIdy S,YIQUUI4 ,°‘Ue|d NJOM pAYysaajeM Aeyjey
-|neS, 3y} U} paPn|du} S} uojIewuoju} A601036 dwog -3|qe|jeAe A||peas S| Ja0daa 60036 ON SI¥O4AM XD0T0ED

.u..o%cco:au:a% uw_to,_ :aozuacco._uﬁ:_vcn..:..Ev_go:eo:m..vuo:
Aeyyey-(nes, ayj uj papniou} s} uojjewsoju} ubjsap |euojIpppy 324330 bungsiaaey SIS O S|
U} 3|qe|jeAR 3Je SIUIUOdWOD J40daa ubjsap InNq ‘alqe|jeAe A|jpeas s} Jaodas ubissp 339 |dwod ON SIMOIT NOISAA

S VWA H3LI

15200 vd # ION
NAY NYS :we@ JO SweN




Sa¥00ay
NOILV¥3do

"dlqe(jeAe A(|peas 3ue sp0dad SUOIIR4adO 4O IDURUIIUjRW O) FONVYNILNIVH

8140434
NO1lLdI14DS3d
"S34N{jes JO SJuaP|IIe Ou UIIQ BARY BU3Y] KVa 40 FWNTIVA MO SINIAIDOV MOIMd

"S3|}4 Y3quueq
Ut 3qejeAe aue sjdodas uoj3dadsuj 3sow Jo sapdo) SIS Yl Jo 33p440 43243y 3y}

Ul 3lqe|jeAe aae sjuodau uojldadsup [e jo sapdoy °g)g 3yl pue SUdu0|Ssjuwo) A3uno) B1LYOJAY ONY SAIANLS
432431 3yY3 40 SIA3eIuIsaAdau Aq B/6| 03 G96| wWoay Spew uIIg 3AvYy sSuoj3dadsu} |enuuy ONIYAANIONE NOILINULSNOD-LSOd

"d1qe|jeAe A||peas S| UOIPMIOSUL ON SAWODEYW T00d HOIN

‘opew uUl33q aAey 03 ueadde
SUOLIROL) |POW 43Y30 ON 996 40 G96| u} Lood 3bunyd add 33|3n0 3y3 punode PaYINAISUOI SeM U3y ¢y SNOILVOIAIAOW

*swa3sAs Bujaojjuow ou aue 343Y] SWALSAS ONINOLINOW

SNUVHAY HALI

15200 Vd # ION
Ny nyS  twea jo swey

7 -4




s —

§11VLIqQ 3 SNV1d
jJuawdinba bujjesado ou sy auay] INIWAINDA ONILVHALO

et

*(340d34 spy3 jo g-g sajeyq se PapN(dul) ¢ pue ‘g ‘2 s333ys - sbujmeag UBUIYY  grIVaAQ
*(340d3s sy jo g Ijeyq se Papnoul) ¢ 333ys - sbupmedg aduauasdy gNOILIFS

*(340d3s sjy3 jo p pue ¢ saje|q se P3pNioul) € pue 2 s3aayg - sbuymMeaq U443y  NVId AVMTIIAS
SAUVHAY

HALI
15200 vd # ION

NNY VS O ) SNEE

R |




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.1 sq. mi. of well vegetated, moderatel
rol1ing hills covered with glacial soil deposits

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1086.0 ft. (10 ac.-ft.)

~1108.0 tt.
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : (200 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: _1111.2 ft. (257 ac.-ft.)

ELEVATION TOP DAM: 1113.6 ft. (321 ac.-ft.)

SPILLWAY:

a. Elevation _1108.0 ft. (control section, emergency spillway)
b. Type Vegetated earth channel, curved in plan

c. Width 100 ft.

d. Length (200 ft. (along centerline)

e. Location Spillover Lert abutment 4

f. Number and Type of Gates There are no gates.

OUTLET WORKS:

a. Type _ Reinforced concrete riser and 24-in. diameter reinforced concrete
outlet pipe

b. Location Base of embankment at center of valle

c. Entrance Inverts El. 1086.0 ft. (low level), E1. 1089.0 rt. (hiah Tevel)
d. Exit inverts E1. 1067.2 ft.

e. Emergency drawdown rfacilities t

—None (steel plate boltad on end of pond
drainpipe entrance invert €1, 1072F ¢t.)

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE Not available




APPENDIX C

PHOTOGRAPHS




Overall

Photo 1

Photo 2

Photo 3

Photo ¢

Photo S

Photo 6

DETAILED PHOTOGRAPH DESCRIPTIONS

View of Dam - View Northeast at Upstream Side of Dam
from Left (West) Abutment Area
[Pond in right-center of photo; intake structure
near center of photo (left end of pond); spillway
entrance below pond; spillway curves around left
end of dam in bottom and left side of photo.]

- View West over Pond, Intake Structure, and Upstream
Slope of Dam at Spillway Entrance (Top Left-Center
of Photo) from Dam Crest

- View Upstream (South) over Pond from Dam Crest
(Intake structure in bottom left corner of photo.)

Close-up View East at Intake Structure
[Right (east) side of dam extends across top of
photo. ]

View Upstream (South) over Plunge Pool at Downstream
Slope of Dam

(R. E. Holderbaum on 24-inch diameter reinforced
concrete outlet pipe in center of photo; J. V. Hamel
on dam crest in top right corner of photo.)

View Downstream (North) over Outlet Pipe and Plunge
Pool from Dam Crest

[Soft, wet swampy areas resulting from natural
groundwater flow on both sides of plunge pool;

stone arch culvert under railroad embankment

(Photos 6 and 7) is behind trees in top right corner
of photo.]

- View Downstream (Northwest) at Entrance of Ten-foot
High Stone Arch Culvert under Bessemer and Lake
Erie Railroad Embankment
(Culvert is approximately 300 feet downstream from
dam; embankment height is approximately 40 feet.)

Photo 7 -~ Close-up of Stone Arch Culvert beneath Railroad

Embankment (Photo 6)

Note: Photographs were taken on 7 December 1978.

—



Photo

Photo

Photo

Photo

Note:

8 - View Downstream (East) at Spillway Outlet from Top
of Excavated Slope on Left (Northwest) Side of
Spillway
[Downstream slope of dam in top right-center of |
photo; three small erosion gullies (close-up of
largest in Photo 11) are located between R. E.
Holderbaum and J. V. Hamel in left-center of photo.]

9 - View West over Downstream Slope of Dam and Outlet
Pipe at Left (West) Abutment Seepage Area Attributed
to Natural Groundwater Flow
[Spillway outlet behind trees in top right portion !
of photo; seepage line extends from R. E. Holderbaum i
(left-center of photo) to J. V. Hamel (right-center
of photo); spillway outlet erosion gullies (Photos 8 t
and 11) are above J. V. Hamel in top right corner of
photo. ]

10 - View East from Dam Crest over Downstream Slope and
Outlet Pipe at Right Abutment Seepage Area Attributed
to Natural Groundwater Flow .
[Seepage line extends from R. E. Holderbaum (right- |
center of photo) to J. V. Hamel (left-center of photo).]

-

11 - Close-up View East of J. V. Hamel in Largest of
Three Erosion Gullies in Spillway Outlet (Center of
Photo 8)

(Gully is about 20 feet long by 3 feet maximum width
and depth in glacial till or moraine.

Tt

Photographs were taken on 7 December 1978.
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SAUL RUN DAM

PHOTO 1. View West at Spiliway Entrance
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PHOTO 2. View Upstream over Pond
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SAUL RUN DAM
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PHOTO 3. Close-up of Intake Structure

PHOTO 4. Downstream Slope and Outlet Pipe
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SAUL RUN DAM

PHOTO 6. Stone Arch Culvert beneath Railroad 1




SAUL RUN DAM

PHOTO 7. Close-up of Railroad Culvert
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SAUL RUN DAM

. ST RO
! 4 ST A § ' )
\"“P@- 5 "' A “QQ( ;-;J!\i"
|

i~

'.3"\"""-."_. v ) 7 gl ol 1 -r 3 L %Al )
A e It A TR NN SR o NP

' N ‘«‘,.'_'.:
ot TRNLE R 3

PHOTO 9. View West at Downstream Left Abutment

PHOTO 10. View East at Downstream Right Abutment




PHOTO 11. Close-up of Largest Spillway Outlet Erosion Gully .1‘
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APPENDIX D

HYDRAULIC AND HYDROLOGIC COMPUTATIONS
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APPENDIX E

REGIONAL GEOLOGY




SAUL RUN DAM
NDI NO. PA 00251, PennDER NO. 43-48

REGIONAL GEOLOGY

Saul Run Dam is located in the northwestern glaciated
portion of the Appalachian Plateaus physiographic province.
Bedrock consists of flat-lying shales, siltstones, and sand-
stones of the Mississippian Age, Pocono Formation (Mercer
County Commissioners, et al., 1960; Ellam, 1962). These
rock strata are overlain by glacial soil deposits of various
types and thicknesses (Shepps, et al., 1959; white, et al.,
1969). Topographically, the area has broad, rolling uplands
and steep sided valleys. The dam is located in a steep
sided reach of Saul Run about 1 mile upstream from its
confluence with the Shenango River.

Glacial soil deposits of this area are among the most
complex in North America. Continental ice sheets advanced
into northwestern Pennsylvania from the Lake Erie Basin at
least seven times during the Pleistocene Epoch (Shepps, et

s al., 1959). For long intervals of time, more or less station-
ary ice masses produced extensive kame-type ice contact soil
deposits as well as various tills, moraines, and outwash
deposits (Shepps, et al., 1959; White, et al., 1969). saul
Run Dam is located in an area mapped as Kent ground moraine
by Shepps, et al., 1959.

Field observations during dam inspection on 7 December
1978 confirmed the existence of ground moraine (glacial
till) at the dam site but also disclosed a number of ice |
contact deposits (probably kames and kame terrace or kame i
moraine deposits) in the area east of the dam and pond. The §
vegetated earth channel spillway around the left (west) end i

of the dam was apparently excavated in dense, well graded y
glacial till. Shaly sandstone bedrock lies some 5 or 6 feet |
below the base of the spillway cut and crops out in the left E
(west) side of the stream channel just downstream from the

dam. Material for dam construction was obtained from the |
spillway excavation and from borrow areas on both sides of ‘
the pond (Plate 3). Most of the borrow material appears to !
have been well graded, granular, and relatively impervious

glacial till, though some similar kame material may have

been obtained from the borrow area on the right (east) side

of the pond. It seems likely that the gorge-like reach of

Saul Run extending from the dam downstream to the railroad

embankment (Plates 2 and 3) was an outlet for meltwater and

runoff from stagnating ice blocks in the kame area east of

the dam.
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