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t 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
spiliway design flood provides a measure of relative spiliway
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 INSPECT ION 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 CONDITI ONS

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 spiliway 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 spiliway 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.
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4, Hydraulic/hydrologic evaluations , performed in accordance
with procedures established by the Baltimore District. Corps
of Engineers , for Phase I Inspection Reports, revealed that
the .pillway will pass the Probable Maximum tlood (PMF)
without overtopping the dam. The spillway is there fore
considered “adequate.”
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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 initia te a
program of inspection of dams throughout the
United States.

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

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances -~Saul 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 El. 1113.6
feet has a width of 16 feet. The upstream slope
has an inclination of 3H:1V (horizontal :vertjcal)
and an 8-foot wide berm at El. 1085 feet. The
downstream slope with an inclination of 2.5R:1V
also has an 8-foot wide berm at El. 1084 feet. A
foundation cutoff trench with a base width of
12 feet, 1B:1v 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 spiliway 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 {Plat-.- 3.44. 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 El. 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:lV 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 darn inspection
indicate that the dam foundation and abutments
consist of glacial till , moraine and/or kame-type
soil deposits overlying relatively shallow bedrock.

2
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The dam was constructed of well-graded, granular ,
and relatively impervious glacial soils obtained
from the spiliway excavation and borrow areas in
the reservoir (Plates 3 and 5).

b. Location - Saul Run Dam is located on Saul Run
about 0.5 mile east of Greenville in Hempfield
Township, Mercer County , Per ’sylvania (Plate 1).
The darn 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
is 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.

c. Size Classification - The maximum height of the
dam is 40 feet and the reservoir volume to the top • -

of dam (El. 1113.6 feet) is approximately 321 acre-
feet. The dam is therefore in the “Intermediate”
size category .

d. Hazard Classification - In the event of fai lure of
Saul Run Dam , it is 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 .

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

f .  Purpose of Darn - The darn is used for floodwater
detention .

g. 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 darn was con-
stnicted 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 .

h. Normal Operational Procedures - The pond is typically
maintained at the low-level inlet of the riser
structure, El. 1086+ feet. There has reportedly
been no major flood since the darn was constructed ,

3
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r and it seems unlikely that the pond has ever
reached the level of the spiliw ay inlet, El. 1108+
feet (Plates 3, 4, and 5). Operational information
is scanty as the darn is in a somewhat remote
location, has no operating equipment, and is oniy
occasionally visited by Mercer County or SCS
personnel . Mercer County and SCS personnel inspect
the dam each year accor.~ing 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 .

1.3 PERT INENT DATA

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

b. Discharge at Dam Site - The maximum discharge at
the dam site is not available.

c. Elevation [ feet above Mean Sea Level (M.S.L.jj -

Top of Dam - 1113.6
Maximum Pool - 1111.1
Normal Pool - 1086
Streambed at Centerline of Dam - 1073
Maximum Tailwater - N.A.

d. Reservoir (feet) -

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

e. Storage (acre-feetj -

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

f. Reservoir Surface (acres) -

• Spiliway Crest (El. 1108 ft.) — 20
Normal Pool (El. 1086 ft.) - 2

4
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g. Dam -

Type - Homogeneous earth embankment
Length (feet) - 1700
Maximum Height (feet ) - 40
Crest Width (feet) - 16
Side Slopes - Upstream - 3H: lV

Downstream - 2.5H:lV
Cutoff - Compacted earth cutoff with 12-foot base

width in foundation and abutments.

h. Diversion and Regulating Tunnel - None

i. Spillway —

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

Length ( feet) - 1200
Base Width (feet) - 100
Side Slopes - 3R: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.

j .  Regulating 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.

5
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SECTION 2 - ENG INEERING DATA

2.1 DESIGN

Saul Run Darn was designed by the SCS according to its
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
files of the SCS Harrisburg off ice . Copies
of Sheets 2 , 3 , 4 , and 6 of the “ as buil t”
drawings are included in this report as
Plates 3—6 .)

2 )  SCS Drawings No. PA-458-H , “Saul-Mathay
Watershed Project , Floodwater Retarding Darn
PA-458, Mercer County, Pennsylvania,” December
1961, 2 sheets of Hydrograph Drawings.
(Prints are available in PennDER files.)

3) “Saul-Mathay Watershed Work Plan,” report
prepared by Mercer County Commissioners ,
et al., March 1960 (copy in file of Mercer

• o ff ice of SCS) .

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

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 Darn was summarized in paragraph l . 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.6
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a 
The iivestock water supp lY line shown on 

Sheets 2 and 3

hI~. of the SCS draWifl9~ 
(Plates 3 and 4 of 

this report) was

never installed . This was verified ~ fl an j~ terVie%~

with Mr . Richard crowleY , SCS Mercer Area Conserve.-

tj0~jSt, on 
8 December 1978.

2.3 9~~~~~ION

ReadilY available 
informati0n on opera

tion of Saul Run

Dam was summarized in paragraPh 1.2.h . MoSt of this

informati°fl was obtained from interviews with Mr. J ames

Mondok of the MerCer County Conservation District on

6-8 December 1978.

2.4 ~~~~~ATION

The above ref enced readilY available 
infOE1flati0x~ 

is

considered adequate for purposes of this Phase I

InspeCtiOfl Report on Saul Run Darn .
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SECTI ON 3 - VISUAL INSPECTION -

•

3. 1 FIND INGS

a. General - The dam and its appurtenances were found
to be in 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.

b . Darn - 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 darn should be increased.

Seepage estimated at about 1 g . p . m .  was noted
about 8 feet above tailwater (about 5 feet above
darn 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 B 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 

toe8
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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 darn and above the
berm on the left side of the downstream slope
probably result largely from natural groundwater
flow. It is possible, however, that seepage from
the pond may be contributing to the wetness of
these areas , especially along the downstream toe
of the darn. The seepage areas and soft, wet areas
observed during the field inspection are not
considered detrimental to stability of the darn.
These areas should be visually monitored, however,
during future darn inspections.

C. ~ppurtenant 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 spiliway. 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 spiliway 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.

d. 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 .

9
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SECTION 4 - OPERATIONAL PROCEDURES

4. 1 PROCEDURE S

Operational procedures are summarized in paragraph l.2.h.

There are no formal emergency procedures in the event
of impending catastrophe for the dam. I t  is understood
that the condition of the dam is checked by Mercer
County personnel following each occurrence of heavy
precipitation. The spiliway 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 uni t (E l .  1089 feet)  is 38.2 hours .
With water level at the riser orifice (El . 1086 fee t ) ,
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) Who to notify in case evacuation from the
downstream area is necessary .

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

4 .2 MA INTENANCE OF DAM AND APPURTENANCES

Routine maintenance is performed periodically by Mercer
County personnel as noted in paragraph l . 2 . h .

• 4.3 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

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

• be developed.

10
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4.4 EVALUATION OF OPERAT IONAL ADEQUACY
4.

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

11
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SECTION 5 - HYDRAULIC/HYDROLOGIC
1.~

5.1 EVALUAT I ON OF FEATURES

a. Design Data - Hydrologic and hydraulic design data
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 Darn are as follows:

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

c. Visual Observations - There is a 10-foot high
stone arch culvert located approximately 300 feet

• downstream from Saul Run Darn. 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

12



• 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) .

d. Overtop~ ing Potential - Saul Run Dam is classified
as a “High” hazard- ’~Intermediate” size darn 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-l.
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.

e. Spiliway &de~uac~ - The darn, as outlined in the
above analysis, is 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 limi ted
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 .

• 13
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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.

b. 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 darn 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.

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

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

e. Seismic Stability - The darn 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.l.b., no further considerations of structural

• stability are necessary in this report.

14
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SECTION 7 - ASSESSMENT , RECOMMENDAT IONS/REMED IAL MEASURE S

7.1 DAM ASSESSMENT

a. Safety - Visual inspection on 7 December 1978 V

indicated the darn to be in a safe condition at
that time . H

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.l.d. This analysis V

indicates that the spiliway 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 is necessary.

7.2 RECOMMENDAT IONS/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 darn and in the spil iway.

2)  Repair of minor erosion areas on the darn .
Efforts to prevent use of motorcycles and V

other vehicles on the darn and in the spillway
should be increased.

3) Repair of three small erosion gullies at the
downstream end of the spiliway and installa-
tion of properly bedded riprap or other V

measures to prevent erosion from surface
runoff in this area .

4) Improve the access to the dam .

15
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Emergency evacuation and operations procedures should
be developed by the owner, including:

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

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
failure.

Seepage and wet areas along the downstream toe of the
darn , along the j unctions 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 darn inspections.

16 
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRA INAGE AREA CHA RACTE RISTICS : 1.1 sq. ml. of well vegetated, moderately
roll ing hills covered with glacial soil deposits

ELE VATION TOP NORMAL POOL (STORAGE CAPACITY): 1086.0 ft. ( 10 ac. -f t .)
1108.0 ft .

ELEVATION TOP FLOOD CONTRO L POOL (STORA GE CAPACITY) : (200 ac . -.f t .)

ELEVATION MAXIMUM DESIGN POOL : 1111.2 ft. ~257 ac .-ft.)

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

SPILLWAY:

a. Elevation 1108.0 ft. çcontro l section, emergency spillway)
b. Type V~~etated earth cnannel, curved in plan
c. Width 100 ft.

V d. Length 1200 ft. (along centerline)
e. Location ~pillover Left abu~~ent V V

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 entankment at center of val ley
c. Entrance inverts El. 1086.0 ft. (low level), El. 1089.0 ft. (high level )
d. Exit inverts El. 1067.2 ft.
e. Emergency drawdown facili ties None kteel olat~ hQltnd ~n Pnll nf r ’nnt 4

dralnpip~ ~ntranco i r ~v~~ rt Fl - lfl72.~ ft)

HYDROME TEO ROLOGICAL GAGES: N one

a. Type ________________________________________________
b. Location _________________________________________________
c. Records

MAXIMUM NON-DAMAGING DISCHARGE Not availab le

~
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DETA I LED PHOTOGRAPH DESCR I PTIONS

Overall View of Dam - View Northeast at Upstream Side of Dam
from Left (West )  Abutment Area V

[Pond in right-center of photo ; intake structure V
near center of photo (left end of pond); spiliway V

entrance below pond ; spiliway curves around left
end of dam in bottom and left side of photo.]

Photo 1. - View West over Pond, Intake Structure , and Upstream
Slope of Dam at Spillway Entrance (Top Left-Center
of Photo) from Dam Crest

Photo 2 - View Upstream (South) over Pond from Dam Crest
V (Intake structure in bottom left corner of photo.)

V Photo 3 - Close-up View East at Intake Structure
[Right (east) side of dam extends across top of
photo.1

Photo 4 - 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.)

V 

Photo S - 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.1

Photo 6 - View Downstream (Northwest) at Entrance of Ten-foot
High Stone Arch Culvert under Bessemer and Lake

• Erie Railroad Embankment
V (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.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V

Photo 8 - View Downstream (East ) at Spiliway Outlet from Top
of Excavated Slope on Left (Northwest) Side of
Spiliway
[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.]

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

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).]

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

Photo 8)
[Gully is about 20 feet long by 3 feet maximum width
and depth in glacial till or moraine .

Note: Photographs were taken on 7 December 1978.
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PHOTO 10. VIew East at Downstream Right Abutment



- - — 
~~~~~~~~~~~~ ——- —— --‘~~ - .: - --— -

.— . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~~;-~~~~
;-.=~.

SAUL RUN DAM

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~J_ ’
~~

I Y - . 
. p -~i’~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1’ . -. ‘5~~

~~~~~~~~~~~ 
s -

.. i 

~~~~

~E~~~” r ~~~~~~~~~~~~~~ 

- - - 

~~~~ 

~~~L’ ’~~ :-

/ . ‘ -d  ,
. ~~~~~~~~~

~1’ ~

‘

~~~~~~~~~~~~~~~~ Z L ~
_

~ 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~ep II ~~~~~

.~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~
- 

I

- 
—

. 

.
‘
~, ~ ~~~~

, 

~~~~/ ;
—. 

III ~~~ 
;, j  

- 
II.
.— 

~P;

1
~~~~~ 1~~~~~~~~~~AI1~~~ ~~~~~~~~~

~~~~

p
_

&~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘E1J~?- ~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1: ~~~~~~~~~~~~~~~~~~~~
‘

4

PHOTO 11. Close -up of Largest SpIliway Outlet Erosion Gully 

---- V - -S - -



F

APPENDIX D

HYDRAULIC AND HYDROLOGIC COMPUTATIONS

t

I
______ 

_______ 

- I

_ _  _ _ _ _



MICHAEL BAKER . JR.. INC. ~~b~.ct ~~~2~/ /  V~~~~~/ ( ~ ~~~~~~~ S.O. N..____________

THE BAKER ENGINEERS 
_________________________________________ si .. N.._____ of _____

Boii ~9t) Dr.wing p4.. __________

B..~.r , Ps. 15009 Coiui pu~.â by Ch.ck.d by Do.. 

~ -L V Jó/ V 7 ~~~~~~/~
-
_ V ~~~~~~~~~~~~~~~~~~~~  

P~ ,/~// / ~~~~~~~~~~~~~~~~~~~~~ j~~~~/q 
- 

-

- : : T: : : : :  V
VV ~~~ 

- 
- z -

- ~~~~~~~~~~~~~ V T:::: ~~~~~~~~~~~
1a5~~~ :.si’,, -,c’e - - 3

4

- - - - 5 - -- — -_
~~~~1~~of~~24~ ~7,~?d d~&i2J/r~~,,1 - 5 - - . - .  - 

- ~:~~~~~::V:: :~~~z :::d~~~~~~~~~ P~~~~~~ V~~ :: ~~~~~ V V - - V - -

~~~~~~~~~ ~~~~~~~~~~~~~~~~~ :~~~~~~~~~~~~~ V V

- - - --  -• -5- — V - -  - - - - • 
V 

- - - — .  — - - - —

-

- 
:

L. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ tV~~V~~V V V V - - - ~~~~~~~~~~~~~~~~~ — ~~~~~~~~ ~~~~~~~~~~~~~~~ •V V ~~~~5 V 4 ~~



-5- - - —-- -  -
~~~~~~~~~~~~~~

- - - -
~~~~~~~~ 

MICHAEL BAKER . JR.. INC. Sub~.ct - S.O. ~~..___________

TUE BAKER ENGINEERS - : - , -

~ ~~~~~~~~~ 

—
~~~~~~

-
~~~~ si.. ~ .. / 

~~ 
:~~

Box ~ o Dro w n g  No. ____________

Beove ? . P.. L5009 Coe~p~~.4 by ‘ 
~~~
‘ 

—~~~ ~~~~~~~ by ‘Ehi Do’. 
- 

-
~

~~~tr’ b~~: _ _  ~~~~~~~~~ ~

- : ____ ____

- :  --r --~~~ ---——------- -- -—-~-—-— -- -- - - -— --- - -— —-----~~~-- -~~—- -- - V
.

~ V~~~~~~~~~~~~5 _ V - 
._~~~~~~~ -~~ - -~~- - - - - -

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ._..__- --- ._ -~ -- V _ _~~~~~~~~~~~~_ _•

___  Z �~’~r~ ~~~~~~ 

‘
/‘ ~~~~~~~ -

— 
~~~~~

5--
~~~~~~? - - — ; ~~r ~~~

-4_ _ _ _ 5_ _ -_.--__5. V S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1~~
°

~~~~~~~~ ~ -4t~~
5

- 
____  ~~~~~~~~

- --L::: --- t--- — 
- _____

- - ~• ~~~~~~~~~~~~~~~ - 5 _ _ _~~~~~~~~~~~ 5 •_, V _~~ __~~ ~~~~~~~~~ - -,_ . --- 
~~~~~~~~~

_ _
~~~~~~

•

• :. - .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

- 
___-

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~~~ j :

- _ _ _

— -
- -- _~~~ _ — .— •----———•-—-—---—- -•-— ———— —_ _ -._____ V-.•_ 4• .~~• .-—-——4-_ .~~. _ -~ -- -~~~~~_ .-.—~~ . _~~_ __5_ _ _ _ _ _ _•_  - _ ~ -

- —5——-- - - ---5-—— -  —---5—--- 
_____

~~~ -_-~- -- -V — — ~~~~~~~~~~~~ _S~~ V*~~~ 
- -

~~~~~~~



--- — V—~~~~~~~ - -- - -•

:hec~’ ~~~~~~~~~ /0

I-50Q1 
,/

___•

~

_

\ I/ \ iiQ.m~~~~~~~~~~~~~

1

Quqd: ~r ,nvillQ East

V ~w/ Rw? Darn Watershed

SCALE: 1.2000 MICHAEL BAKER JR. INC.DATE: 3-21-79 ConsulPing Engino.rs a Surv•,ors V

Va—
- - -— —5 -- V



-

MICHAEL BAKER. JR. , INC. Subioct ~~~~~~~ 
V 

- 
5.0. Ne. __________ V

THE BAKER ENGINEERS 1 - 
~~~~~~Sh.., N.. 3 of ____

Box 280 
D OW I A9  P40. ____________

Beaver. Pa. 15009 Comput.à by 4~
’ .4’  

~~~~ Ch.ck.4 b~ Dat. ? Z -

_  - - - - S   

~~~C- /S-.)-IT :

______________ ________ _ _ _

- - 
- _ _  _ _ _- ___________________________________—. __________ - -

~~~~
- r— -- -~~~~ ‘ —

- - Q ~~ - .- •~
::::c--- 

-

_ _ _ _ _

_ _ _  _ _  ~1 ~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~ ~

—
~~~___ i  ~ V ~~~~~~~~~~~~~~~~~~

- 

-__~3 0 _ _ _ _  _ _ _ _  _ _ _ _ _ _

- ~
-
~5---~~1~ 

_ _ _ _ _ _ _ _  
V ~__55~~~~ 5~~V _•__ • 

— J 2~ ?5~~~ - — ~ 5— -  ____

5 - - — - ______________ •—• t- -5— ________________________

• I - .~~ 27S’ _  - - ‘ 
~~ Z~~T

V - — —  — • _— -p - - —~-—— -——- V -_

I T O  7 - i - ~~7 
• ; ‘i~~~ _ _ _ _  _ _ _ _ _ _ _

- - 
V

_ _ _  

- 
_ _  _ _ _ _ _ _ _ _  _ _

- 
~~~~~~~~~~~~ &q _ _ _ _ _ _ _  

_
~~~zo, ~~~~~~~~~

7,5 _ _ _ _ _ _ _ _ _

_ _ _ _ _  

- -~ ~~~~~~~~~~~~~ _ _ _  _ _ _ _ _ _ _ _

-_
~_ 2~~~2~~~~~ . _S L4 _

~~~~~~~~~ ~~~~~~~~
L _

~~~~~~~
V V _V__

~
_ S*_ •~__T _ .~_ _~~ - -  ~~~~~~~~~ V ~~~~~~~~~~~~~~~~~~~~~

~ 
______  

- 
- - 

~~q / -
_ _ _ _ _ _  _____-

~~ 

_ _ _ _ _  - . - - 
V 

_ _ _ _ _ _  _ _ _

//  j  .s - ~~~~ - ‘

- 

330 _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :1-
- - 

- _ _ _ _  _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
- 

~~~~~~tZ~&L~~ . _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : V

— L~~~~~ 
— 

- ___________

If - 
_~~~~~~~~~~~_ :Tr - 

- _ _ _ _  _ _ _ _

-5-- 
_ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ---- .5— •-“ - - - - ---— - — - -— --- ---- - - —-5 --- ---  

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~

- -- V — — ----



— -  - —-a

MICHAEL BAKER. JR.. INC. $~bj. s~ ~~~~~-Y ~~~~~~~~~~ ~~~~ s.o . N.. ____________

TUF B.~iE~ 1-’54CINEERS 
V 

• 

~~~ ~22~i-i ~~~~~~ _p-~~ ~ — SI.. , N.. _____ .~

Boa 280 Dr.wsAg NS V ____________

Be.a.r. 1¼. IS~UJ C.mpu .d by -~~~

‘

~~ ~ Ch.ch.d by o.. -3~~ ‘~? 
—

- - V~~~~~~ 5 •  ~~~~~~~~~~~~~~~~~~~ V~~~~~~  -

- -  ‘4 - -  F - -  - - - s  ‘s. -

I ‘1’ ‘-0
I “~~~~~~?\ P

~ ‘-1
I. ~

‘ 
~~~~~~~~~~~~~~~~~~~~~~~

- - - - ft II ft ‘I_I
~

- :5V
~~:~~~~~1 V 

-

V .

I - ‘—.-
- -~~~~~~~~~~~ tI 

- -- •

~~~~

~~~~~~~~~~

\ _ _
_ _

_

_

_
_ t V  

V
V - V

- -  ~~~~~~~~~~~~~~~~~~~~~~~ I ’ ~~~~ -
•

~~
--/

•

~~ 

- -  S S 5 -  V

V 
- 

H 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘A
-. -5-



_ _ _ _ _ _ _ _- —
~

5-1

Mic u ~~P UV \KF:n. JR.. IN( . Sub~.ct ,C. . , .‘,fl S.0. No.

uHF I l - ~K F H  FN :I ~~l ~~~~ 
‘ 

~‘( ‘P Z .‘..~XJ t. ‘~ -
~~ 2 ~~~~~~~~~~ ~~~~

-
~~

- ~~‘.‘~~~
‘( -f”I12 Sh..4 No. —a of ~~~~_

~ ‘.liflJ J~~~ 
“ D~awsng No.

Ho~ ..‘80 
—

i)eav r . )‘.i. ~54)09 Con.pu’.d by • ‘~
-i~ /7 Ch.ck.d b, -/ -  ~ ~~~

- 0.,. ~
‘ -

~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~::~~.
- —-‘

~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~\.. - ~~\~~OWX1S~~~ - 

-5_
\

__.
~~~~

~~~~~~~ / “ ‘ ~~~~~~~~~~~~



r

-3

— 4_ “~ —
V 554

V C — •~ VII O~3 5, 3 V
— ~I ‘54 4

3
-~ 0 4 4  ,d~ ~I 4

0 0 1 0  -. • 3
0 . — 4_ —

5, V — 9 —
— V

I V
0 4 .~’ 0 — 0 — 13 1 C 4_

04 I .5, 4 4 5,
.1 ‘U — -0 — — —V 4~ V3 0—  —

5~3V •.~5, -n

3 ‘40  -. 41 ~I tI
41 0 9 . 3
— I — ~~ —

V 0 1 4 — “4 —Z O O -  3 —5,4
54. 3

— 0 — 4—  ‘3 0 41 0.0 3 .0 4 3
— a — .—

V J j  3
4

U, S O
a. I
.41 4.4 00  “4 ..-~ 4 1 . 0 4 -0 0 0 4 1 . 0  0

V *-. 554 41 4 1 3 4 1 441Q ... •V A 0  I ~3 5,~~ • ~~3_  4
30  0 1 -.— C — - ~ -~0 4 5 ,  4

V c ’ O a  0
44. 0 4. 5,

‘4 0 5,I x T O  5, ‘3 4 O 3P’4 44I Q~~ 41
4 ~ tIP 41 0 u4 ‘.55 — •‘ 41 ‘3 ~~ -. P
s oy  . ~~~~~ 55,4 4 ‘3 .5 554 5I’3 —-J ~ — ‘3 10 - — — 41 — —
3 4*
0 0 —

444
— 0 ‘41 V

~.5 ’3 I45 0 M ’4l .-. ’4~~~~ 0411  0 04 1 -’ 9 4  14
4 0~~ — 1 • ‘ *04 1  4. 554-4 ’S •4 9 . 4  4

41 • •0~~ 0 PI ?IP ’3C’3  3 554 30  — —  554 -4 .  “4V 
•~~~~4 S — o s
• 4 -  ~~ p - O C
S I
• ~, — 4 _ •  7 7 0
~~W * 0’4 1~~P0 O  — S .4 1~~~~V

• ‘4 0~~ 0 .3 4 9_ S  454 •41...
*~~~~..s ’.84 * 55% — ...* a ... ‘* 9 0 . 5 . 0 4
• ~~ PP% • 4 1 4  — —  — ,A s. s. 0 -s
• W ,  S •54 3.4• ,_, •41• . 4-—
• 4 N *. .p e.p 41 — -S

V c v
*4 . )
•s  Ic
• Oz c .
• 0 —
•7— ,- .
• a. 4.5% 4 •

V 
•o o. — *
• *3 V3, O e
C U  *

• ‘4 I & j le
.1,,. .
• 4 . — S
• 3 41 .s- c ~~~~~~ 4. . - 9 .U—

’* 9 4 _ 9 e 3. l 5 4 5 5 1 ’ * 4 4 P.-~~~~ eI~~ C e  —— ~~~~~ . 4 _ S . _S~~ s - ~

•a 4  .S o c  e

- - V - V
— - - -— V— - ••:~~~~~—- V



—5- .5— - ---- 

I

- - 
- .  .- . S 

I 
H

~~~~~~~~~~~ ~~~~~

- 
)

•
:
• 4 7 3•
* p 4
• ~~0 4 — 9  00  0 3

£3  : 4
4 5 40 53 .4‘4 13 .4 044 4 *4 ‘4 - 1-3

vi
— 481 3 a ’  V

V 

1 4
‘4 ,. V 4 0~0 . 4 4 5 4 . 4 4 4

V ~~~V S 481_S 
~~ vi ’.I F-

-p — 
• V L— V 5 — - ‘3 53

V 30  V 0O 5 414 4.4 -S 7, ‘40 4- 53-  554 .5% 
V

94-  5.5 S ‘40 *4 4 4  4 1 5 4 •41.81 a. 5 4 — 0 P 3 9 4 1 4 1~~~~.S

~V 0 4  0 — 41

~~Z~~ - 5 . 404 0  1 1 •~~~~
V 44 4 .3

4 3 4  4 584 ‘3 ‘— 0 4 .  ~~~.V 8141  ‘4 4 V 4 3  V — -a 4 3V ‘3 41 ‘81 s V ‘4 a. 41 ~~o I. -
~~~~~~~~ 1 5 — ‘30  ‘4 41

‘3 5, 4 ;. a ~~~. 
~

~~~~ ~~rr ;:
0541 : .4 

- 4. ~

~~ O. OI P J _ c . 4  

— 
~~ ~~~~~~~

~~~~~~~ ~~~~ •— ~~~~ ‘3 .4 7
544 4 0  4 - 4 V 4 4.4 4 454~ 7 4. ‘3
~~IJ~~ ~~ 

• 
- 7 — ;~~ ;‘~ 

V
- 4 4 *. 

V 40  5 ,41  0 0
V~

~~4O  S~ UI 4 • 3 Z ~~U —
4. 04. — 0 - 4 5, V .40 ~ ¶

7 3 4 .  ~~~~ : ~~~~ 
— ,

4 .5 7 • 5 0 41’4 4 44 .0 1  0 • w U~ 440  s 3 037-.- 73  • o ~~~~ y .U V ‘40 4*  N C ‘4 3— 4 0  4 . . -  4.V 
- : ~.4134,  - -

~~~~~~~~
- : ~~~~~~ 4~ 0

V 
V ~~~~~~~~~ 0 aO I

• 4  • 0 04  40  - 7 - 5, ‘453* 51
- V ‘4’ —

5 5 3 . 4 4 - 0  4 ’ 4~~~ - 41 V V 4. 4. V
V :~~~ ‘4a . :  lb 

V 
V 4 ~~~

• .441 * ‘.3 -. ‘.3 4 0 1.
30 

• 
. 41* 7

V 
: ‘4

:~~ : ‘4°
* 4  Z~~ . 5,
.a.~~~~~• .. -. . 4- 

4: ~~~~~~~~~ - -a
55941  55 4 0 5 3 5. 4 0_ I  %
554

* 0  — •  0 5,
a.• 0 0 0 C

•‘4 ii i le  ‘41  ‘30 7 9 .  0 4 —
• 4 4 - 5  0~~ 

‘.4
C ~4 ‘4141*5 0  4 5
• O E a. 4. vi
•~~~~4 5 5,

V * 4 . 0  a ~ 4-

I

... ..SLIL~ .L-



-- 5--- - - - --- - -5---- -

V V 0 ‘3V 
V 0 0

~ ‘3 -~—4 51% — ~. -- V
--4 4__

— V ‘3 5,
‘3 .

~~ ‘3 ‘3V o.~ . S • —a. ~~~. V 0. 414 5% ‘3V 1 4 0  ‘3 . 41o ~~~ - V V — ,
~ 454 .4U ‘Pc , V I — —V 

V V
54, . 0’  V I V
4.5% -ON - - 0 9 .
‘3 .4 * 

V - 3 0 3. 3.— .4 (14 5 0 0 .  p . 0 a
5 — V 4 41% N . 

-— 5 5, - 0 -0 — 
*— * V —• S I 44 4- — • - — —5.4 . 3 4 -  • V

* ~ .3 V V41 5 1 4  •
N 5 V 4810 4 . 9  — —  • — V~~~V V 13 4. 4 4  V 9 4 -

— V 
4 ~~ 4. 3 0 4 ‘3 V 

V

1 a a. ~ . .5
— — V 44 44 4 — .4 .434 .3  V — — 4- .3 4 . . _ V V

• • p — 4 4. 4- V V I Q 4 94 0 N  — — N V -S V V UI V
— V 41-4 V 4 V

V V 4. - 4 4  - V 
V3 • V ,, • I V— -5, 5 — 41-4 -0 0 4 0  *4. . I —~ U I .581 5 I - 0 0 -S 5a. S - 0 -3 4 V 

*5 ‘— 0 4 .0  * • V . 4.4 V 0 .  * V
• - 4. 4. 41 N ... 04. 5 . 4. 4 0  0 4 1.0 • V4. 5 , — — .4 79• 5 V 0 ~~ - • _j 9  V 4- l - *4. 0 41 3 .  ‘37 - I~-4 0 03V — _ 

4.8 VV 9.3 ‘40  4. 3 4 1  V4 .4 0.3 4. ‘3 3 -3 0-p -5% — — g 1.4 —1 — . 3 0 - ‘4 4100 V V V ‘3 5 .40 4.47 —‘ 0 0 3 . 058. — 4 V 0 4 . . 0
O 3- — 41 

‘3 .4 7
‘3 • 0 4. w 3 4 w ~~ 4. — 9 0 ua 4 04O 5 4V 4 4. 0 7  * - .4 9 3 .  V— ‘3 4 ~ *40 — ONV 4. . 7: 4~ 5 3 4 1  7 .  V 4.441 * 4 . 1  — Z .  4 0  13 • V0 .3 ~ 4 - V a . .  VI 4. 4. — 00 09  4 . 0 -  Ia. 0. * 3 ~ 00
o * * 0~ £ 9 04 4  ..* 13 3 4 • - - S V .4 0 5 V4 0  4. 3 5, 4 .41 , 4 4 1 . 3  ‘4 0  30  viC053 3 4 4.4 4. .4 1 4 3  4141  a..1 ‘4- 41 W — ‘3_ S  ‘P 41U, I: — 4 4  .3 —— 34  ‘4.44— —. 4 . — .  4 V 00vi V 53 V*4 43 4 . -  53 .43 - V V0 - 7 7  >0 0 vi vi vi.4 — 0 4 .  — 00  05 3  •~~~ 4. 4. 4.‘4 4.4 0 00  00  4 5 4 4 1  04 1  - 5, 5, 3• 3 7 • •  • .  0 Q’ 00 0 u 0V * 0 04 1  NO 0% 0~~ — . ~ i I *444 V 4 I — —  13 .U 0 V 0 554 0. 4- 0* 4-. S — * 5 4 3 4. 441 44 — 4(4 4.54 9 41 4w V a  44  vi 4. V — •• , 41 1—0 0 0  4. V V 04 ‘P 41• — vi a .  vi - .0 .0 • VV 

• — 53 0 Z S — I — ~ ... 0 I4. ‘41 V V 4 — 4 554 41 —— V V 
— 

V V
Q Q  V3 ’3  9 9~~ 4 .9  481 45 414 V 7 74. V V ‘4 V 44 0 - • * — 4 0 — —V 4.54 9 N ~ ‘3 — V V ‘4 ‘4 ‘4• . . — - - V ‘3 ‘3 9 .4 441 41 - V3. 4104 554 _~ 

V 
0 —  N ‘4 — ‘4 VV ‘3 _4 . 4  V ~ - V ~~

— 
V 

• — 
V

4. 0 3 - 4  4 4 4 0U, * V *1% 9 _ S  .3 4- 41 *0. I 454 04 3. 41
* - 0 0  0 — —  .4 5• 0 0  30  5. . • . .  £ • • ,  • .  a3. 4 4 1 N— .  

~ • 9 . 4  3 4 1  a• • 04  14.4
4 5 0 .4  P7 * .5 _S — 4 4 41 ‘41 44 •V 0~ 4. — — —I- 004  — — ‘3 1 SO U 53 5,• 4 4 .4 _l ~~&‘3 41 3 0. 4 9. 9.1 43 C’ 4 U~ ‘4 —4 .4 4.1 _I 5, 5, 5,

‘4 44. 41 ‘3 0 4..541
4.
4 4 4
45 41 41
4. S. 4.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ±V V V



-

(4 V I V V

V 

V

‘4
4
‘4

S V V
53 V

53

504 .4  V
‘30 - V

vi
‘.5, SV 0 0

44  .4
‘4414 (4. 4 1

i l4. 4. 5,
1~~~~UI 4~4 . 4 . 4-
4 4 1 4 1  3
.4*- I 41 -0 .410 —7.8 .4 -
U, — 0.
. 4 5 3 4 .  4. V
0.~~ 4 4 1 0  —— 5 4  V

A 0’ V1- J O  *41 • .4.0 4141
V ~~ 53 4  Q3 4 .  ~~~~ V

1 ‘3 ‘41- I
054* 4 4  I

4 . 7 4  4 . 5 5 4
00
9 . 5 3 4 1  V41W 4 -511 •V
‘4 4 4 . 4  4- 5 4 - P *0* V
4. — • 4* 854 ‘4.3
4~~~ 7 3 3 V  O V S

V 4 . 4 1  ~.3. 4- V 

V

10.41 ‘4 454 454
3 4  4 I V

4 V V V
413 V— — V

3 9. 41 — QV 5 — S —O 0 ‘49  4 4
5 55~~~~ V V4 . — . .p  ‘ 3 _ j  4 — 114 —

4819 — 5•4 . 3 4  45% 0% V
4.4 4 8 1  4 V18. 4. 4. V 

V V0 4 . 4  - 
V3 4. .4~ — :2,41 4 V V

W I
— o a. V V

V - V V419. I V I

4. 4 V ‘4o 41 3 .4V 1- 4. V •4 % •8%
41 4 0 I 5  0 .  V

114 554 V
‘3 V

a —-~~ ~~
-~ 0 4 V44. — ‘3I-
4. 4
4. 1-

Ill

PS
4

4.
4. 0. 00 ~ —

1-
4 U 481
4. 4. 4.
5” 41S. ~0 7 4

V .—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -



- ~~hre t1 i: ~~f 
V~~~

9 30  
I

— 4 4 4 . 4 3  •~~~~~1 -
~ ‘ 7 0  030  I I- 44 .7  I I V

I V

S
0 V48._a V

4 0 *4 -  V
4 4 14  I

4 4 4 3 3  • •4. 4 . 5 3 5 3  V
— 7

l o o o o  * V V
‘( 5 0*3  4
444~ 9 . • 0 % 4  7V V 

-(
~~0.4 4 V -

- V V0 4. V I
4.1 - I

V V
4- 4. 0 3 0  V -

51% 4 4 .5,
— 4 . 4 8 10 910 0 - - - V
‘41 5 , 4 7
‘4 00 V
.4 4,
4 448 V
4. 4 . 0 . .  V
4 4.8 0 9 3  -

5 7 3  ~~• .  V
‘4 ‘4 4  5,9
— 4 4  7.44.54 . 3 4- 4 1  -
II 15 - .9 .’~ 09 3 . 4 1
‘8. —
4 -p 4 3
*44 — 70

0.7 vi V
4 V

~~~3434.  4.3 4- V
74 5 8 .  l1%.p 4-

444 ..4 l  4 - 4 - 4 5 4  V
3 X~~~ U V

4. .4 4 _ ~~ -
4 4 3  — V - V V
4. ~~ 00 5 3  V

I - V
5, -4 -0 I
vi 44  I I

4. 4. I V V
3 7 4  I I— Z 0  330 . I4. — 4 .  5

— 14414. 5 30 3  V

- 4 3~~ I4. 4 V

a ’ 
I

V V 
V

4 -43 0 X~~~ W 90% -p -
4 4 4  3 0 . 4  901 14% V V
> 4 . 9 .  74 4 4 4  5 5 • V V
81.0*- 4. • 0 0 0~ 

I I V
- 

I 
-

5~~V ’0  4 ’4~ • -S
~~

’• •
~ V4 . 4 1 1*  1 V

V V 
~~9. 0 44%

— 4-0,7 04—
5 4 0.
• 4. —‘0 0

• -
S

a
4
0.

-- ~~~~~ -‘ -- -- -— ~~V -- V  5- —- V -~~ 5 —- -~~~~ ~~~
__

t•_ p_ ~~~~~



APPENDIX E

REGIONAL GEOLOGY

t (

V 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _



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

REGIONAL GEOLOGY

Saul Run Dam is loca ted in the nor thwes tern glaciat edportion of the Appalachian Plateaus physiographic province.Bedrock consists of flat-lying shales, siltstones, and sand-stones of the Miss issi pp ian Age , Pocono Formation (FiercerCounty Commissio ners , et al., 1960; El].am , 1962). Theserock strata are overlain by glacial soil deposits of various Vtypes and thic knesses (Shepps , et ., 1959; White , et al•,1969). Topographically, the area has broad , rolling uplandsand steep sided valleys. The dam is located in a steepsided reach of Saul Run about 1 mile upstream from its Vconflue nce with the Shenango River.
Glacial soil deposits of this area are among the mostcomplex in North America. Continental ice sheets advanced 

V 
—into northwestern Pennsylvania from the Lake Erie Basin atleast seven times during the Pleistocene Epoch (Shepps , et Val.~, 1959). For long intervals of time, more or less station-ary ice masses produced extensive kazne-type ice contact soildeposits as well as various tills, morajnes, and outwashdeposits (S1iepps, et al., 1959; White, et a]..., 1969). SaulRun Dam is locatedi~n an area mapped as Kent ground moraineby Shepps, et al., 1959.

Field observations during dam inspection on 7 December1978 confirmed the existence of ground moraine (glacialtill) at the dam site but also disclosed a number of icecontact deposits (probably kames and kame terrace or kamemora ine depos its) in the area eas t of the dam and pond . Thevegetated earth channe l spillway aroun d the lef t (wes t) end V

of the dam was apparently excavated in dense, well gradedglacial till. Shaly sandstone bedrock lies some 5 or 6 feetbelow the base of the spiliway cut and crops out in the left(west) side of the stream channel just downstream from thedarn . Material for darn construction was obtained from thespiliway excavation and from borrow areas on both sides ofthe pond (Plate 3). Most of the borrow material appears tohave been well graded , granular , and relatively impervio usglacial till, though some similar kame material may havebeen obtained from the borrow area on the ri ght (east) si deof the pond. It seems likely that the gorge-like reach ofSaul Run extending from the dam downstream to the railroadembankment (Plates 2 and 3) was an outlet for meitwater andrunoff from stagnating ice b locks in the karne area east ofthe dam.

V -- - ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
-, 
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