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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
identi 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 freguent 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 Flocd" 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

Hadley Dam (PA 489), Mercer County, Pennsylvania
NDI No. PA 00245, PennDER No. 43-52, SCS No. PA 489
Morrison Run
Inspected 27 April 1979

ASSESSMENT OF
GENERAL CONDITIONS

Hadley Dam (PA 489) is classified as an “"Intermediate" size-
"High" hazard dam. The structure consists of a zoned earthfill
embankment approximately 750 feet long and S1 feet high.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District of the
U.S. Army Corps of Engineers for Phase I Inspection Reports,
revealed that the spillways will pass the Probable Maximum
Flood (PMF) without overtopping the dam. Therefore, the
spillways are considered "adequate."

Taking into account those items noted during the visual
inspection, available correspondence, prior inspection
reports, calculations and information obtained from interview-
ing local Mercer County Soil Conservation Service (SCS)
personnel, the dam is considered to be in good overall
condition. The dam is situated in a somewhat remote location
and has no operating equipment. Therefore, the dam has only
received sporadic visits from Mercer County and SCS personnel
in the past.

The visual inspection revealed some deficiencies that require
remedial treatment but do not signify an emergency situation.
It is recommended that the owner:

1) Regrade, treat and reseed the ruts, eroded and
sloughed areas.

2) Remove the trash and debris from atop and around
the intake structure.

3) Refill and reseed the rcdent holes.

4) Replace the joint sealer between the outlet pipe
and head wall.

S) Regrade the area around the impact basin and place
a granular cushion/filter beneath the riprap.

ii




a“ 3)\ Regrade the area in the outlet channel of the
. emergency spillway and provide proper drainage to
prevent future piping.

In addition, the following operational measures are recommended
to be undertaken by the owner:

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rain, provide
around-the-clock surveillance of the dam.

3) Wwhen warning of a storm of major proportions is
given by the National Weather Service, the owner
should activate the emergency operation and warning
system. 2

In the future, the owner should periodically inspect the i/ ]
embankment and concrete appurtenances and repair as neces- r
sary. It is also recommended that a log be kept of the
inspections and repair work.

Submitted by:

MICHAEL BAKER, JR., INC. ;h 2
c ' 1
. 0<‘ .np . L) F-io ‘
Engineering Manager-Geotechnical
Date: 9 July 1979 .

Approved by:

W. PECK
lonel, Corps of Engineers
istrict Engineer

pate: 2! J¥4 /919
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1.1

1.2

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
HADLEY DAM (PA 489)
NDI No. PA 00245, PennDER No. 43-52, SCS No. PA 489

SECTION 1 - PROJECT INFORMATION

a. Authority - The Dam Inspection Act, Public Law
- . authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
program of inspection of dams throughout the
United States.

b. ;g;ggsc of Insgggtion - The purpose of the inspection
s to te ne e dam constitutes a hazard to
human life or property. 4

DESCRIPTION OF PROJECT

a. ggifgistion of Dam and Appurtenances - Hadley Dam,
a ater retarding dam designed by the U.S.
Department of Agriculture, Soil Conservation
Service (SCS), is also known by its SCS number
PA 489. The zoned earthfill embankment has a
crest length of 750 feet, a maximum height of
S1 feet, and a top width of 18 feet. The upstream
side slope is 3H:1V (Horizontal to Vertical) with a
10-foot wide berm at El1. 1108.0 feet. The down-
stream side slope is 2H:1V with a 10-foot wide
berm at El. 1117.0 feet. —

&
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~——» A foundation drain is provided under the downstream
portion of the embankment. A 4-foot wide trench
was excavated in the foundation to depths varying
from 3 to 10 feet. A l2-inch diameter perforated
drainpipe is provided in the foundation drain with
its outlet discharging into the impact basin. -

~—The principal spillway is located approximately
630 feet from the left abutment. The main features
of the spillway are a pond drain, a reinforced
concrete riser and a pipe conduit through the fill
with an impact basin at the discharge end.

The pond drain consists of 52 linear feet of 24- \¥
inch corrugated metal pipe that drains into the
upstream face of the riser unit. A cover plate is
installed on the inside face of the upstream wall

to prevent discharges from this pipe.
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The riser unit is a concrete drop inlet type
structure with a crest elevation of 1108.0 feet

and a total crest width of 13.33 feet. The floor
elevation of the riser is 1097.0 feet. Two concrete
end walls and a concrete splitter beam are located
on top of the riser and function as modified anti-
vortex devices. A steel trash rack is fastened to
the top of the riser to prevent blockage of the
outlet conduit.

The pipe conduit consists of approximately 260 feet
of 30-inch reinforced concrete pressure pipe
placed on a reinforced concrete cradle. Eight
reinforced concrete anti-seep collars are provided
at intervals of 25 feet along the conduit. An
impact basin energy dissipator is provided at the
down gradient end of the conduit. Beyond the
impact basin is a 20-foot long rock-lined channel
which is 12 feet wide and has side slopes of

2H:1V.

The emergency spillway is a vegetated earth channel
located in the right abutment of the dam. The
channel is a 180-foot wide trapezoidal channel
with side slopes of 3H:1V. The 30-foot wide level
control section is at El. 1141.0 feet. The channel
has a slope of 2 percent at the entrance and a

2.3 percent slope in the exit portion. An earth
dike is provided along the inside slope of the
channel to keep the flow away from the downstream
toe of .the embankment.

Location - Hadley Dam is located on Morrison Run
approximately 0.6 mile from its confluence with
the Little Shenango River, Perry Township, Mercer
County, Pennsylvania. Hadley, Pennsylvania is
located about 2.0 miles downstream aleng the
Little Shenango River. The dam site can be found
on the USGS 7.5 minute Qquadrangle Greenville East,
Pennsylvania, N 41° 25.5' and W 80° 15.1°'.

Size Classification - The maximum height of the

am 18 eet and the reservoir volume to the dam
crest is 840 acre-feet. The dam is therefore in
the "Intermediate" size category.

Hazard Classification - There are several homes
located within 0.5 mile downstream of the embankment.
In the event of a dam failure many lives could be
lost; therefore, the dam is classified in the

“High" hazard category.

2
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Ownership - The dam is owned by the Mercer County
Commissioners, Mercer County Courthouse, Mercer,
Pennsylvania 16137.

gggpo-e of Dam - The dam is used for floodwater
etention.

Desi and Construction Histo - Hadley Dam was
designed by the SCS under the authority of the

Watershed Protectior and Flood Prevention Act,
Public Law 566, as amended. The dam was constructed
by the Foster Grading Company, Jackson Center,
Pennsylvania from June 1967 through July 1968,

with the winter shutdown from December 1967 until
May 1968.

Normal %gerational Procedures - The reservoir is
typically at the riser crest El. 1108.00 feet.
There has reportedly been no major flood since the
dam was constructed. The dam is inspected on a
yearly basis according to procedures for SCS dams.
Operational information is very limited as the dam
is in a somewhat remote lccation, has no operating
equipment and is only sporadically visited by
Mercer County or SCS personnel.

PERTINENT DATA

b.

Drainage Area (square miles) - 4.6

Discharge at Dam Site (c.f.s.) -
Outlet Works at Maximum Pool

(El. 1148.7 ft.) = 128
Spillway Capacity at Maximum Pool

(El. 1148.7 ft.) - 11,133
Elevation (feet above Mean Sea Level [M.S.L.]) -
Design Top of Dam - 1148.7
Maximum Design Pool - 1145.9
Riser Crest - 1108.0
Emergency Spillway Crest - 1141.0
Sediment Pool - 1108.0
Streambed at Centerline of Dam - 1098+
Maximum Tailwater - Unknown
Reservoir (feet) -
Length of Maximum Pool - 3200
Length of Sediment Pool - 1200

3




Storage (acre-feet) -

Top of Dam (El. 1148.7 ft.) - 820
Maximum Pool (El. 1145.9 ft.) - 695
Spillway Crest (El. 1141.0 ft.) - 568
Sediment Pool (El. 1108.0 ft) =- 25
Reservoir Surface (acres) -

Spillway irest (El. 1141.0 ft.) - 29.5
Sediment Fool (El. 1108.0 ft.) = : 4.8
Dam -

Type - Zoned earth embankment containing
112,124 c.y. of fill

Length (feet) - 750

Maximum Height (feet) =~ 51

Side Slopes - Upstream - 2.91H:1Vv
Dowvnstream - 1.94H:1V

Zoning - The embankment contains 4 zones. The
upstream slope is constructed of well to
poorly graded gravels with gravel-sand
mixtures, little or no fines (GM-GP).

The cutoff trench and impervious zone
consists of inorganic clays of low to
medium plasticity (CL). The center

zone consists of silty sands (SM) and
the downstream zone is constructed of
well to poorly graded sands, gravelly
sands with little or no fines (SM-SP).

Cutoff - Compacted earth with a maximum base
width of 20 feet in foundation and lower
abutments. Constructed of CL material.

Drains - A 4-foot wide trench excavated in the
foundation to depths varying from 3 to 10
feet. A 12-inch diameter perforated
drainpipe is provided in the foundation
drain with its outlet ¢ischarging into the
impact basin.

Diversion and Regulating Tunnel - None
Spillway (Emergency Spillway in SCS Terminology) -

Type - Vegetated earth channel in right abutment

Length (feet along centerline) - 800
Base Width (feet) - 180
Side Slopes - 3H:1V
Crest Elevation (feet M.S.L.) - 1141.0
Gates - None

Downstream Channel - Spillway exits into 1S5-foot
wide natural channel




(~) 1. %gggiaéigg Outlets (Principal Spillway in SCS

Consists of a reinforced concrete riser structure,

with the overflow weir at El. 1108.0 feet, connected
to the 30-inch diameter reinforced concrete outlet i
pipe. The downstream end of the outlet pipe has i
invert El. 1092.0 feet. A cover plate has been {

bolted in place over the pond drainpipe in the
riser.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

Hadley Dam was designed by the SCS. Design data included
in this report were obtained from:

1) SCS Drawings No. PA-489-P, "Little Shenango
River Watershed, Floodwater Retarding Dam
PA-489, Mercer County, Pennsylvania," 17 Sheets,
designed 1966, "as built" 1968. (Copies of
Sheets 3, 4, 6, 7 and 12 are included in this
report as Plates 3-7; prints of other sheets
are available in Pennsylvania Department of
Environmental Resources' iPennDER1 and SCS's
files.)

2) Dam Permit Application Report prepared by the
Pennsylvania Department of Forests and Waters
(predecessor of PennDER) on 10 May 1966.

3) "Design Report, Site PA 489, Little Shenango
Watershed, Pennsylvania," by the SCS.

2.2 CONSTRUCTION

Chronological information concerning the construction
of Hadley Dam was not available; however, some informa-
tion such as start and stop dates were obtained from
PennDER's files and the Mercer County Conservation
District office. During the construction of the dam,
the SCS provided full-time inspection. A representative
of the Pennsylvania Department of Forests and Waters
(now PennDER) made periodic visits to the dam during
construction. Memoranda and black and white photographs
of these visits are also available in PennDER's files.

2.3 OPERATION

Hadley Dam is normally at the sediment pool level
throughout the year. The Mercer County Conservation
District personnel are responsible for scheduling
maintenance and inspections for the Mercer County
Commissioners.

2.4 EVALUATION

Availability - The information reviewed consisted
of PennDER's file on the dam along with information
from the Mercer County Conservation District office.

Adequacy - The information available is adequate
for a Phase I Inspection.

Validity - There is no indication at the present
time to doubt the validity of the available
engineering data.

6




SECTION 3 - VISUAL INSPECTION

3.1 FINDING

General - The visual inspection of Hadley Dam was
made on 27 April 1979. No unusual weather conditions
were experienced and the lake was at El. 1108.7 feet;
therefore, 0.7 feet of water was flowing over

the riser crest. The dam and its appurtenances

were found to be in good cverall condition at the
time of inspection. Noteworthy deficiencies
observed are described briefly in the following
paragraphs. The visual inspection check list and
field sketch are given in Appendix A.

Dam - There were several superficial deficiencies
noted during the visual inspection of the embankment.
The majority of these problems were erosion ditches
and ruts. The erosion ditches were formed by
surface runoff; the ruts were caused by vehicular
traffic on the crest and the downstream face (see
field sketch for location). Rodent holes were

also found at two locations on the upstream face.
Sloughing was noted on the downstream face between
the crest and the 10-foot wide bench. This sloughing
did not appear to be recent and therefore probably
occurred soon after construction and before the
ground cover had grown enough to prevent movement.

Along the downstream toe of the embankment there
were several wet areas noted. According to the
rain gaging station at Pymatuming State Park, the
local area had received 1.09+ inches of rain from
8:00 AM 26 April 1979 through 8:00 AM 27 April
1979 (the date of our inspection). Due to the
rain prior to the inspection, it is assumed that
the wet areas were a result of runoff rather than
seepage through the dam. In an attempt to verify
the assumption, a site visit was performed on

5 June 1979; however, our efforts were thwarted by
a heavy rain on this date also.

A minor seepage area was located below the downstream
toe just to the left of the impact basin. The

flow from the area was very small (estimated at

less than S g.p.d.) and no evidence of piping was
observed in the area. Although the seepage is
considered minor at the present time, the area

should be checked during future inspections.

?
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A large piping problem was observed along the
outlet channel of the emergency spillway. The
materials have piped out at the mouth of a small
rill at the end of the emergency spillway.

Although this piping does not affect the struc-
tural integrity of the dam itself, it does indicate
that the materials in the area are susceptible to

piping.

= A large amount of trash
an ris was found around and atop the intake
riser assembly (see Photo 1l). The concrete in
both the intake riser and impact basin were noted
as being in good condition.

Some minor erosion has occurred along the outside
perimeter of the impact basin and a sink hole has
formed directly behind the head wall of the basin.
Thia hole may be due to fines washing out from
behind the outlet pipe due to the absence of the
joint sealer between the pipe and head wall.

It was noted during the visual inspection that the
outlet pipe extended out from the head wall 2 to 3
inches at the top and was flush at the bottom.
After checking the "as built" plans, which showed
the pipe and head wall flush, a telephone call was
made to Mr. Richard Crowley, District Conserva-
tionist, Mercer County, concerning the discrepancy.
Mr. Ctovlo¥ discussed the problem with the con-
struction inspector and the following explanation
was given: ‘

"The normal procedure for forming the head

wall is to plumb the forms to the top of
the pipe. However, on this dam (PA 489),
the pipe has an unusually high grade, so
the form was plumbed to the bottom of the

gipo and the top allowed to extend from the
orms."

If this is true (and there seems no reason to
doubt the validity of the explanation), the pipe
and head wall are now in the same configuration as
conatructed and no problem exists.

ngg;ggi;_h;gg = No problema were obaerved in the
rese1volr area. Reservoir alopes are gently
sloping to moderately steep with a good cover of
grasses or stands of foreats.

Qggn*&;genaggggeﬁl - No significant obst.uctions
are located in the downstream channel. The firat

L R




0.5 mile of the stream from the dam flows through
a heavily wooded narrow stream valley. The remainder
of the stream valley is wider and consists of
relatively open areas. The slopes immediately
downstream from the dam are relatively steep. As
the stream nears its confluence with the Little
Shenango River, the slopes flatten out and remain
moderately sloping along the entire length of the
river. There are three homes located in low lying
areas between the dam and the confluence of Morrison
Run and the Little Shenango River (approximately
1 mile below the dam). The Borough of Greenville
t; lgcat.d approximately 10 miles downstream from

e danm.
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4.2
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

There are no formal emergency procedures in the event
of impending catastrophe for the dam. According to
provisions by the SCS, the dam should be checked
following each occurrence of heavy precipitation. The
pond drain outlet pipe has been sealed by bolting a
cover plate over its outlet within the intake riser.

It is recommended that a formal emergency procedure be
prepared, prominently displayed and furnished to all
operating personnel.

MAINTENANCE OF DAM

The Mercer County Conservation District office is
responaible for the scheduling of routine maintenance
of the dam for the Mercer County Commissioners.

MAINTENANCE OF OPERATING FACILITIES
No operating facilities were installed at Hadley Dam.

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.

EVALUATION OF OPERATIONAL ADEQUACY

It is recommended that personnel periodically examine
the dam and appurtenant structures, and a routine
preventive maintenance schedule be established and
documented.

10
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SECTION 5 - HYDRAULIC/HYDROLOGIC

EVALUATION OF FEATURES

gg.§g¥ Data - Hydrologic and Hydraulic design
calculations for Hadley Dam were obtained from the

SCS "Design Report" on file with PennDER. According
to SCS criteria, the emergency spillway and freeboard
hydrographs were developed and routed through the
reservoir to establish the elevations of the

design high water and crest of the dam. The
emergency spillway hydrograph was developed using

a 6-hour rainfall of 9.3 inches resulting in a

peak discharge of 5948 c.f.s. The freeboard
hydroqraih was developed using a 6-hour rainfall

of 18.7 inches with a corresponding peak discharge
of 11,443 c.f.s.

g;gcr;cnco Data - According to the Mercer County
onservation District Representative, the maximum
reservoir stage was approximately El. 1126 feet or

approximately 18 feet above sediment pool. No other
reservoir stage or rainfall records are maintained.

Visual %%ccrv;tion: - At the time of the inspecticn,
no con on was served that could seriously
affect the discharge capabilities of the spillway
and outlet works.

Overtopping Potential - Hadley Dam is classified

as a “%Eqﬁﬂ hazard-"Intermediate" size dam requiring
evaluation for a spillway design flood (SDF) equal
to the Probable Maximum Flood (PMF). The outlet
works and spillway consist of a typical SCS concrete
riser and a vegetated earth channel. The hydrologic
and hydraulic capabilities of the dam were evaluated
by routing the PMF through the reservoir with the
aid of tne U.S. Army Corps of Engineers' Flood
Hydrograph Package, HEC-l. The PMF hydrograph
daveloped as a part of this analysis had a peak
discharge of 5777 c.f.s. using a 6-hour Probable
Maximum Precipitation (PMP) of 21.9 inches. The
results of this routing indicate that the reservoir
and spillways are capable of passing the PMF with

a maximum reservoir level of El. 1146.1 feet,

which is approximately 2.6 feet below the minimum
top of dam. The maximum discharge from the reservoir,
as indicated by this analysis, is 5760 c.f.s.

§2;i1v§x Adoggnc* - The dam, as outlined in the above
analysis, 1s capable of passing the PMF without
overtopping. Therefore, the spillway is considered
"adequate" according to the recommended criteria.

11
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

b.

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

Design and Construction Data - The dam was designed
and cons cted according to standard SCS procedures
for structures of this type. According to the SCS
“Design Report," the upstream slope of the dam has

a minimum safety factor of 1.32 under full draw-
down conditions and the downstream slope has a
minimum safety factor of 1.52 under steady seepage
conditions. These safety factors are considered
adequate.

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

Post-Construction Changes - There have been no
post-construction changes which would adversely
affect structural stability of the dam.

Seismic Stability - The dam is located in Zone 1

on the "Seismic 2one 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. As indicated in
paragraph 6.1.b., Hadley Dam could be shown to

meet the static stability requirements set forth

by the "Recommended Guidelines for Safety Inspection
of Dams." As a result, no further consideration

of seismic stability is considered necessary under
the present circumstances.

12
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

7.2

s.get* - The dam and its appurtenant structures
were found to be in good overall condition at the
time of inspection. Hadley Dam is evaluated as
being a “High" hazard-"Intermediate" size dam in
accordance with the "Recommended Guidelines for
Safety Inspection of Dams" and should have a
spillway capacity equal to the PMF. As presented
in Section S, the spillway and reservoir were
determined to have a capacity equal to the PMF and
are therefore assessed as being “adequate."

A!iﬂ%‘SX of Information - The information available
an e observations made during the field inspection
are considered adequate for this Phase I Inspection.

- The owner should initiate the action
scussed in paragraph 7.2 as soon as practicable.

Necessity for Additional Dat aluation - The
hydraulic/ E;EEoquic anaIylic performed in connec-
tion with this Phase I Inspection Report has
indicated that no additional evaluation is necessary.

RECOMMENDAT IONS IAL URES

The inspection and review of information revealed
certain items of work which should be performed as soon
as practicable by the owner. These include:

1) The ruts, eroded and sloughed areas should be
graded, treated and seeded with an appropriate
seeding mixture to prevent erosion.

2) The trash should be removed from atop and
around the intake riser.

3) The rodent holes should be properly refilled
and the area reseeded.

q) The joint sealer should be replaced between
the outlet pipe and head wall.

S) The area around the impact basin should be

regraded and a granular cushion/filter placed
beneath the riprap.

13




6)

The marshy and depressed area in the emer-
gency spillway outlet channel should be
regraded and providsd with proper drainage to
prevent future pipiang. This area should be
monitored in the future after repairs are
performed.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1)

2)

3)

Develop a detailed emergency operation and
warning system.

During periods of unusually heavy rain,
provide around-the-clock surveillance of the
d“ . =

When warning of a storm of major proportions
is given by the National Weather Service, the
owner should activate the emergency operation
and warning system.

In the future, the owner should periodically inspect
the embankment and concrete appurtenances and repair as

necessary.

It is also recommended that a log be kept

of the inspections and repair work.

14
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APPENDIX B

CHECK LIST - ENGINEERING DATA
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Bl ( CHECK LIST B-5
| HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA
DRAINAGE AREA CHARACTERISTICS: 4.6 sq.mi. (primarily farmland)

ELEVATION TOP SEDIMENT POOL (STORAGE CAPACITY): 1108.0 ft. (25 ac.-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):1141.0 ft. (568 ac.-ft.)
ELEVATION MAXIMUM DESIGN POOL: 1146.0 ft.

ELEVATION TOP DAM: 1148.5 ft.

4 CREST: __ (SCS Terminology - Emergency Spiliway)

a. Blevation El. 1141.0 ft. (control section
b. Type _ Vegetated earth channel. curved in

c. Width _ 180 ft,
d. Length

e. Location Spillover a%umm

f. Number and Type of es _None
OUTLET WORKS: _(SCS Terminology - Principal Spillwav)

a. Type _Reinforced concrate riser and 30-in, diameter reinforced

& mc‘tﬁﬁywmmt
¢c. Entrance vVerts El. ||Q§.n »

-d. Exit inverts El ]gﬂ _4‘2 ft
e. Emergency dra own fac es =

ET._1102.0f¢.

T

B

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location
¢. Records

MAXIMUM NON-DAMAGING DISCHARGE __ Unknown




APPENDIX C

PHOTOGRAPHS
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Overall

Photo
Photo
Photo
Photo
Photo

Photo

Photo

Photo

Note:

1

2
3
4
5

DETAILED PHOTOGRAPH DESCRIPTIONS

View of Dam from Left Abutment

Intake Riser Assembly Covered with Debris

Outlet Structure

View of Reservoir Area Taken from Upstream Face of Dam
View of Exit Channel Taken from Outlet Works

Emergency Spillway Looking Toward Exit Channel
(Embankment Is to the Left.)

Emergency Spillway Looking Toward Reservoir
(Embankment Is to the Right.)

Ruts on Downstream Face of Dam
(Ruts Are Due to Four-Wheel Drive Vehicle;
See Field Sketch for Location.)

Groundhog Burrow on Upstream Face of Dam
(See Field Sketch for Location.)

Photographs were taken on 27 April 1979.
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HADLEY DAM

PHOTO 1. Intake Riser Assembly Covered with Debris

PHOTO 2. Outlet Structure




HADLEY DAM

PHOTO 3. View of Reservoir Area Taken from Upstream Face of Dam

PHOTO 4. View of Exit Channel Taken from Outlet Works
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HADLEY DAM

PHOTO 5. Emergency Spllilway Looking toward Exit Channel
(Embankment is to the left.)

PHOTO 6. Emergency Splliway Looking toward Reservoir
(Embankment is to the right.)

edintinle et




HADLEY DAM

PHOTO 7. Ruts on Downstream Face of Dam (Ruts due to
four-wheel drive vehicle; see field sketch for location.)

PHOTO 8. Groundhog Burrow on Upstream Face of Dam
(See field sketch for location.)
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PREFACE
HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic determinations presented in this

Phase I Inspection Report are based on the use of

a Snyder's unit higfoqxnph developed b{nzhn U.S.

Army Corps of Engineers. Due to the limited

number of gaging stations available in this hydrologic
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.

OISR —




e s T s L T PR P S A ——

MICHAEL BAKER, JR..INC.  suvieer —LADLEY DAM [A. No. 489) 5.0. Ne.
THE BAKER ENGINEERS —RAINEALL AND KYLRLOGIC LATA seerwe. Lot L

| §
i ( Box 280 Drewing Ne.

Beaver, Pe. 15000 Compured by —Z-D:8.  Chockedby —LEH __ pere _3-19-77

'...umvm

Y — ¥ '
: o L e e— D R S I S e . B - e e “p - o.
5 C m—— ——— ———— S——— B e B 2 - e G o g ¢ e S—a——— - ¥ o g et g PRSI SECNT T T, ="
= T N - - - - — t -—— poo—— -
= . ) .‘_vL—A —— g — ———— ———
- o — - . j—L s fepaspiny i
? t T — e i - e
- :
- >- 4 po——
Y ; I 1 } 1 i * { A
' * : ’ P - - .
TR R RS . -

—— e —
3 : ; ] ‘mm[f. M:” T‘:::.'..*—i::*_—:
Pt faigometer - 1
WP i .___,.ﬂbﬂl.:‘ ~P2é-z200 ._...._-_._._.._.....! 5 R S

s L

—— 5, SEE

- : ‘ ? _L It ®
ke ' P U7 R e P

? 7@,«* oy B 5 R ek 2 e

:
: g - . . ¢S A RN 2 4 S P
E ! PR = 4L % :
- i — r 3+ B T U
S e : P‘num):‘_-_.lﬂﬁ__- : 1 R i s S
k- : = 5 v wwnam: ' o e b
e — ! ; D - + - )
_— 4 —— A —— -

1

: :::::::lamevzafmm- ORAINAGEIREA 5. LOATED N T e A
P o O 4T, AATE O k b

gt i : a:!:zr“maa )“i?.._;::;_. 2 ) e 3 Sk s
P~ s : } ' ’ T M S S N

. e s S W R Ao %

d

3 h ¥
v 1 . - \

- iy SOy v /N .

——— G——— - —

1
L ! L ¢ Rt
Bl
. ——— — e —— < ——— ———— — .
N —— e ———— - ——— — b — o — . — — - ——
B e -,,TST/’II. TR A I . 1 R T DT T S
-—— ——— @ — - - Y ———
TR S R S i § IS g s
_— . —— . ———— — . | — . ————— . ———— —
;
- ,_.__.ﬁ_.i. ,_ZZTAX L:a - SRS & R e e
ot ey 6 I : i
S f—,a__z__zm&m)“"'"’ T VTS R AR R A, S e 00
_—. ﬁ - -t s -
=3 -f - - Sy
P .._..,..__...tf.J_‘ 3 “’ 8RR R R 1 SRR & ST PSR
—— | ditaton - i
: e R R L M VSR, e
- i . — —— e - e RS RASREIN, NV SSS T T S, T —
{ TES——— + - —— & 5 S S N T T T R T T NN Tl 3 VRS PRSI RCIN s W g
p— ', - ——— .¢... “. o . —— — s itiedeniosi e ket i
H — - . - e — — —————— - ——— - ——— - p—— .
i —eo — <+ — — —— e e . S e e e m—— e — - ——— e e e %
| L = 60, 5
i s ' . PSRN SR ARSI GOSN SIS R S U S S R S T
. ’
. ——— UG -y —————— e i 3 A e A B . & 4 < %+ e
f = : e fr’ —~ D84 HE et S S s e
i . . — B S e L P S — e e E—
o

- ——— - — — Y+ | — .y — L — — - ——

: ;Z.T:ZTI p - —LpR ,-,‘fP . 425 fﬁ" ér)- : .:'.;I “"..’..,':Z_“I'.’__".".".' 7

| e : s 460 +azs_ﬂ-"_.a‘ x 44) i e
k Rl 1 989 P DR £ 5 S Y i e ——————
| i e s —éiz’-r‘ ¢47 g e ——
e U 0T T I0S MR e g SR Sl SRR SR I sy 1




DOS : -
GREENVILLE EAST ¢ HADLEY

DRAINAGE AREA : 4.58 SQ M.
L= 2.3 M. lea= /&ML

-] 2000
SCALR N FEET

SHEET 2 cF |}

HADLEY DAM

WATERSHED MAP

MICHAEL BAKER JR.INGC.
Consulting Engineers 8 Surveyors




5

VT Ay

e

R R N Db e AR

i . - S —— S - - e
MICHAEL BAKER, JR., INC. swbioer — HARLEY DAM (51 Ap. 489) ___s.0. .
THE BAKER ENGINEERS — STAGE s STORAGE , AREA . eetwe. B ot L]
Box 280 ¢ Drewing Ne.
Beaver, Pa. 13009 Comndby_g-.i‘.ﬂ‘___ﬂnchdh_m_. Dm—tl’-‘.L
’ .,;:f‘;x;:mmmm.mmﬁ zsmﬂ e
= : . - — _.I -
s : v T R T
‘- - - —~ . -~ —Qo——.—- B
s — : , : - —
:, 14 i 9 + ‘ - 'L \ 35 el 0 V7T
T STARE (AA) TI STORNGE (ac £t (o o 448
L - . ‘ ’t St
P et . 1
"SR, /., /- BESE T T g -8 T
— & ¥ s T 1
s i i 3 ’ AR SR B S
- s T 7772 ,_I; “ 37— ! —— Tﬂ:' — £
Bt 1 T i ) " i
i 1 “ “ ) e y— G c— . ——
e 3 T 720 74 4 : S 7 T IS F S .
if —,—.—ﬁL..*—-—y———-..—»—*Z!‘ 3 as...—.:, ..-._:::-_:::T.
+ T t 8 ) SR () - — +
W /. G A R S TEIT P < THISN B
v
F oA ISR TR S - M S Lo T
o S o v
- i 2 + i,
— 4 — -
i K 5 i ;R \ 53
% 8 Al f‘ 1 < ;S T x
1 M T -
T T g 1 3 i
= » Y i 3 TR
T ‘] e
%_ —fg % o -
! . s et
; j T ear: et
1 1 o ORI t
i‘ j il -— i '
v % : : » : p 5
7 )
2 bl it i . il L B EE -
1 g i SRS S - !
: = : S o R B N R e
: — ! % — o e
W i 1 \ e BEER ) [N
e 1 ) N TR P R N
B3 ¥ 1 d e o
e — \ ~ 1 T e R
o 3 ; * .
7 — = 5 1 3 5 N el Wk )
[, oy 1 ! i L R
[l 1 = PR 1 Y Lo e s
i ~ 4_..@mmmwmvm THE -




MICHAEL BAKER, JR., INC. Subjos? ANO. $.0. Ne.
THE BAKER ENGINEERS — CTAGE V. D/SCHARGE —  sheeto._ S ot 2]

Drawing Ne.
Box 280
- Beaver, Pa. 15009 Compured by —J:- 25 Checked by — KEH __ pore _B-197-77

i o SAOAATARRE

RSN SReew | -_—._i-._. RS SEAREIE IS NESSNESASE AN S SEES PSS Sa <l e g -
- ) - -—
: [~ DISCRARGE (5) (B [ DISCHARGE(cA) . -
R S IS § 1 |- VAL IS B+ HI Tr=S.0 1T :
¥ . 1 W (01> 75 - SIS /. TR T Ty e b
't 4 20 - R D ﬁm R W 1/£- 0 M
[~ . i uioL g R eI S 51 b ] 18 11
E 2 —1n e . S Irat4 - Zsag"
T1TZ AR (- 5 — [1:456“""‘“’ ms—1-11-1 —t
e TTESC t AL EESRER_ 1 Y
C 20— -1 Y 4L /W —— i AR R
[ ; 1230 Ta . w o5 o e :_.__*"“*:{,QE‘I?:.‘-___‘“'—‘:
Jee g 1130 104 1273 - S S FRN A BN
L- - T ] i i v s —
-1 i {
= i i v LR
e = 1 g T 3 ;
A : —t - e .
K. U 4t 7 = :
; E AREmARS e S — ’ — :
. : s . >
. 1o e R E ;i { 5
- et i : e
P T ‘rr s B0 1 * T ==
L 1 13 H v g
k. : . . - $
o e gotadysr + — : =
e i = -
E e = SeiTeeeran o
- U} t 1‘—? . ,- ‘_—'.__- -
X + : :
Al smv i 1 1 3
7 HED ! {_ : TR R E
— — L : —
T 38 2 R D = : = ~ t
| - 3 —_ : e i i gL TN

— 2 B~ — (. 77— TG0 T 8000 T 0000 .;‘:/zaaa:;',:;:__
Ty FRER SR ER : ﬁsamse'-"‘%

-
1 1 %
=3

b — ——

- NOTET—7HE —ABOVE-LHTA - WAS TAKEN FROM THE - .s'c'sae:sfsm e
T REBORT 2R HADLEY ~ DAM.— T

o RE——

( R T o BT R i S S P Ty

- o - cmaa — e S o e ———————— - o o 4t B
t s a— + - a— - 4 - —- ————— o — S 4 8 G e e i S Mg S e . e vwn e aem -

——— . A | —— . ———— 4 d—— ot —— e e

- e —— e e - ——— — . i & St 4 o ———— — — - L " A S wa—

S —— - c—— B o ot e e+ . = Sl = SIS < - @ 4 i i - S+ & T O Sy —

1 [— s L B NNV IS S SNUSC SRR IR R S " :
B e b ——— i s . S——— it a8 e o -t . o e G . & sea aeeman
A | Ao Siing S L i s s A i iistines, i v e i el it e . ol =y sy s A~ N, Wi




i d e Eadatits.

MICHAEL BAKER, JR., INC.
THE BAKER ENGINEERS

Box 280
Beaver, Pu. 15009

Pe—p— T 3 \ V 1
4 SESIHCGREIES S8 55 SR SrvEl (PR L VRS SRS TSRS, 8 -........—‘.m........L..AEI.—... S S0 SESEE. SRR S S S . SR
i Tl ! \ o SN
, SEEadsin T S aenas s SHIEURE TN Rk o
: \ ? : T i
¥ -t - - . —ome — @ —
A : : ? — v
3 fosecie s i 5 L i
1
T T :
4 %) 56
g . L
£
4 +
t
& Ll
:3 < PEEE
e 2 e
T T
Jo B
pre ey
fat
s "
- — - -
- ——t
SEEE
1
S —
b
}.. v —— -
!
fee - s e
. -

1 q— ~ -
: Sl i - $
- Tt T . —_— N —t———
- - AET 6 ——— r——— e e e e
; i L ae- VEERTS ShEDu .
v -~ . ——— e ma— @ %—.—’--»——.-—-—“q
; : 5 S i §
- -~ ——— S GRS
: -
e — o fmoa — o
- | AL L f
. - 4 o
L bl 4 ) \
——— —
e = R R 1
- Y Y —— - ————
1 ; i) T | . ! } .
s T Y 78 A ) - | B - . -
- — - - e - e e bt §
3 B 1 . 1t 58 P By
\ (R LT i . '
- ‘\ . e - o NP ———
- - - - - b+ . —f e - <+ R S—
o - - ‘1 | o e e
8 ? {
EE s%_ d PR ST SRS ISP S —
- . Ll o . —s . - . —— — -t -
s soves . —— : g - —— e vmge | a— vt e} s
e = cv—— . ag - - ‘.—— - ,— ¢ - - .
.o Soa—". | — V— ——
-~ : - - e —— e —————
\ \ [ 1 ) e ¥ )
N des L o d N —- 0 bt s -+
§ \ { i 1 \ § 1 ' | .
i . { . 1l {
- - t e [ - ———— . Som————— ;
- > ——t — - . N
— ——. A - —
E = N TR Y o
E o R 7 — e S 3 e |
b % R L i Lo M
- ;e o T d x 5
- ’ . . ——— £ R R R, R ) 3 — e " —— et e
. s bdes - bl / I T, + —tme B .
LN
.~
- b : i b —— o e e sl s
§ \ | 7
- R A U S———
e R e —— . e e e
G N ! e e St
e a1 | = msl mamEERsw. SR ST
v /v — _ — . 2 . . T, SN S S——
b c— - . — — s P . s S . < T .
.- —4- - . : s — s s + i 0ot - i S+ S o
t o + ,L {Wmmwi- e — v o g it —— o S— . —— b vou
. — . .- ——— | - - 3 RS S — s ———— . — —— — i —— . — -
" L‘ v - —— 1
- P it e 88l y o — T S Y W SIS ST P G —
. + — J‘_. P ITEEREY S5 WS W RS AR SR S IR W R SR %
\ |
- el o em— . — P - ——= ) .- ——— ] . — . A—_ b m————
b e———  —— . ——— e ol— . —. ————. - . ——————— " —— ] o—— S —. \ ——- 1 . .| . ————— % g —
o —— b o v . -acb——— S— 8 . 8. S et . Pl i et . <t et .. e W G s < S S e e o o B w4 e
t . - b - i SO - — e et e — e g b e 4 S 0 < o
.- L o - —— - . ——— o — v wwn b\ we e a e v e s N . = —
- ......-.....;..‘ o — e . -.l.. s | —— — - av— o b e an - — v o — - e
o . —— G — - ———— . — e e $ G b — —— o\t ) - —-—— e T ] - .. .

e

b -—— -

il et it s it R " sl . 9 ki -




S AR ATt

MICHAEL BAKER, JR., INC.
THE BAKER ENGCINEERS

Box 280
Beaver, Pa. 15009

30 AP0 s et et 405 A S SN NN A

Subject _M@Lﬂm 5.0. Ne.

Sheet NO.L of L
Drawing No.

Computed by ﬂ___Choehd by .&L Date MZL.

SCALE °I=24000

2000 3000 4000 8000 4000 T000 FEET
| RILOMETER

)P SO
(S - \’ ‘
1R \ .

»)

RS
b ~- \

ol

R
‘LaaM
@

. - \' g
B
# :‘;J' \ ,’ =
[V f/'L"","" =

e

2 N
= '.55‘\"./*-},—\..\ ‘
y ,. RS

=W A !
A )

S A AR
bt o e A




e e - M e v

B e ol

e

Stesl 7 of 1/

»nGT1

LAd 120 |
neETY

1666
4]

1T
szt

65 » 12
nse s°1 <9°2 L1°f%1108 92
8011 3 52
0stl 0511 nETT oz1t ottty 8601 5% L 74
(11} (119 82 L1481 1€ U Ss €z
2291 8016 91RE (1.4 1561 ocnt 611 m GA 2z
LL 51 5l f9 £y oz st (1] SA <
T°L%1T 1°9%11 o1t S %11  2°€%17 3°2%11 1511 SEIT %A oz
0zt (2841 2t 6°5011 65011 9°801T1T <S°80T1 8OIT %A 61
1- entT-~ 1 1A [ 24
1 1 A Lt
WYO0 A370V4 ¥0d4 INTINOY v SI SIHL ™ 91
1 wWva 1 » 51
92 S0°0- s°1- x LA
%°0 1%°y L €1
57°0 0o°t 1 21
161 ™1 2t L Lo T4 d 11
es°y 85°Y 1 1 L] o1
WYQ A3INVH ¥OJ H4VYIONOAH LINN Se¥30ANS ™ 6
1 1 o . 8
o°t 1r L
1 1 1 r 9
S 18 3
0 L] 4] 0 ] 0z o 00e 9 4
N0M13NW SHINAMS AR MAY¥D LINN/IWd 000713 WNWIXVYN 3IV13VEddd 11 €
11 row 9% V4 40 STSATYNV DITVIWHYAAY aMY IT901I8CAH A | 4
SWYN TYHIOTFI-NOP 4O NOTLIIASNI ¥Id wy%¥90ud TWNUILVN v 1
23899583808 s838abststy ittt
61 WNT %C 31V0an rem
6L 833 92 NOILVIISIOUR 15V
8161 AW NJIS43A AL34VS YO0

(1-23H) 3DYNIVE HATEOU BOAH UL
S99 8382838090200 3808002 00000




Sheet 8 of //

°16
°ce1
ad t4
*Lzz

‘10t
167
*67?
6502

501
161
bl X4
Al

‘ot 511 ‘611 M2 *621 *‘HeEl *681

591 oLt YA 531 *z61 ‘00?2 ‘80z
174 *»52 *592 x4 697 097 ‘9%z
1A *sT11 ‘Le °09 ‘LE °81 °s

f5°0 =10A 0%°0 =d) *SYNOH 6%°% =9V *S3ILVYNIOGY¥D 00T1¥3d-40-ON3 OOTHJVYOOUWUAH LINN

n°n pee

LLIDS | XNSTIV b

]
v

0 o

oinvi 39vi1S1

Sest ek Ret e

n
NVISY

o*n
9%y

0
INVS T

1

(2
1441

00°Z =¥0l11¥ s0°0- =NSJ30 0s°1- =0141S
viva NOISS323y

0 =ViN 0%°0=d3 Ly°y =di
VAVO HAV¥O0¥AAH LINN

<0°0 00°1 oo°1 o°o 0°0 00°1 0°0 0°0 0

1SND us MOILYW  SHMULS Nivy3 Vi wiiio LS 14041
viva SSDI

008°0 S1 WV¥90d¥d 3H1 A8 QJLNAWUD Jd4S¥L
o°n 00°16T O0C°T&T 00°L2Y O00°LIT 0%°€Z 0°0
t43 ] vy 52¥ 21y %9 SHd 344S
viva d173yd

0 o°o 00 fG°y 0°0 86°Yy 1 1
MONS 1 011V Jdsul vosul dVUNS v3uvi MNI 9UAH1
VIVO HAVYIOUAAH

0 0 0 0 2 1

IWN] 1ydr 14r 3dv11 NOJ31 dW0d1 bvisl

WYQ A3TOVH Y04 HJIVYIOYGAH LINN Se¥30ANS
NOTLVINGWOD 43NNNY VI¥V-ENS

sttt s SRR sERE RS tesERnsEER R SReE

00°1 =S011d
T =0I4Y7 [ =0I4YN T =NV T4V
Q3W¥NIN3d 39 01 S3SATYNY NV V-11NKW

0 o [ 0 S

3Jdvdl 140¥7 RN ¥idor
0 o \ 0 0 (174 (J 00¢
1741 J¥IIN NIWE LLH Aval NIWN YHN on

NOT1VvI131)534S 60orf
0IHLIW SY3IODANS AR HAVYD LINN/IWE G004 WNWIXVW 378VB0Nd

1T FAN 68% vd 40 SISATYNY JITIVHGAH ONV I IDDTDN0AH
SWYO TW¥3I0IJ-NCN J0 NDI1I3JSNI ¥OJ Wveo0d¥d TWNCILVN

»1°50 ELTPY
6L/81/90 31V0 NNY

sttt stntestntsbsdntnistnintats

6L NAF %0 3AV0d4N e
61 934 92 NOILVII3I00W 1SV
8Ls1 AWM NOISY3A AL33VS wVO

(T1=J3H) 39VNIVd H4V4IIBUAN CGULOY
2SR RE XA E T LS LR LR EBEUEN SO ENS




-

Sheet 7 of //

00°sngTY nO° LSSH

on=s7 00° 2%
Load 124 on°AsTY
anereTt N cZTt

A -

9 w0y

‘s

eV
°0?
.4
sy
°gn

1Z6°s1€9 1(°29
#7672 Lo At 4 £9°¢C

080089998 88080808998 2588898500 seosetesess sSsse s st
S¥NIH €£°%% 3WIL LV °10%S SI "0WUNC wy3d
*0s2 s°1 °°2 Leey11
0I"Wy0 04%3 anrn) 13401
viva wvo
nen a°0 o0 0°n 0°0 0°0 0°n o°go11l
4%3 v3¥Y) "ol RLERE] L LLF »ho) 01nds 134D
oSttt ‘0411 *0e11 coz1it ‘o111 °8501 =NO14VA33
1 °ffGS °%92 511 ‘1t ‘0 =AL13V4YD
f0°2291 fpeangc 0o °919E nn°neez 00°1561 on°oeol 00°611 co° 111
nocee LlobdLY § ne°siL no°e9 00° €y n0°07 n0°s1 o°o "4
LA SdiA ] n1°9%11 00° 6511 Ny ey 11 0L °EyT1T 08°7%11 00°1%11 00°GENT
000z 11 00°cITl o0 zZ1T1l nGe60T11 09°60T1 09°8011 0c gnll 00°8011 I9V1S
L bl 8 B 0°0 0°0 0°0 0 0 1
1vnds1 vw¥nis »51 X ¥YSHY vl V04SN SJISN
] 0 0 1 1 0°0 0°0 0°0
wisy dnd1 1471 ELASY S3¥1 IAY SSO01  SsSOW
viva ONILNDM
0 0 1 0 [ 0 9 1 wvo
a1nv1 I®vIST  3wwN] 1947 1767 34vi1 NPO318 dw0d1 byisi
Wy0 A373v4 ¥04 INILNOY ¥ ST SIHL
INTLNDY HIVEIINOAN
sesose s09e eosess sty o000 es et e ¢esesstssse SsssSsbsbse
1(°959 ¥(°R12 )
7 17°f7 wuNS
$so7 $I3 Nivy  NDINIe WM UM V0 OW D dw0) $301 $Ix3 Nive GOI%3d WM VUSLN
#3374 001¥34-40-0N3 o
°6 *o1 ‘ot °n1 ‘1 11 *z1 *z1 il
*5% o1 °c1 e 91 ‘L “én °f1 °s1
°nz °1? L4 °fZ ‘%2 ‘62 °9z i <4 *8e
°1¢ e7e °FF °of “9¢ “Le *6¢ ey A
can gy LY *1g °cg 93 13 *09 %]
°92 ‘u *st cut °na °E3 9% ‘06 1

P

S grsosmiihe, Sl Lokl




Sheet /0 of /]

1t%6°251 ) 98°11 ]
*12%s 1 BS*Y Wva 01 031npe
ey €St ) (98°11 )
*81%sS 1 85°% 1 AV HdVUI0uOAH
)
00°1
1 olivy NvYd v3uv NOI4VLS NO11v¥360 Y

S04 0L 031744V SOLLVY

1S¥ILINOTVIY INVANS) SITIN IVVNDS NI vy
(ONDJ3S ¥34 SWILIN DTENI) ONDI3S ¥3d 1333 I18N) NI SMOTS
SNOT1V INdWND I INONNII O LVE-NYId FTVAILTINK W04 A¥YWWNS (0DI¥3d 30 ON3I) 39VEDLS OGNV MO dvid




Sheet [/ of 1/

SUNOH
IwIvd
40 WML

({241 o°n *10%¢ 192 0°9 26°5%11 00°1
SunoH SUNOH $4) 14-9V WY3 ¥3AD A313°S°m 4Hd
n0V4100 XYW dI1 ¥3IAO Mo T44N0 39vWNLS Hid30 W10AN3S38 7]

40 3wiL NOT1Y¥NO HOWIXYN NN XYW WONWE XV WO T YN o1ivy
19211 °0 ‘0 01410
cofp °97 *92 39v¥0AS
oL ssT1 00°8n 11 20°R011 NOILVA3T3
w3 49 491 1S3 AVRIT14S aNIvA IVILINE eocesscocsseces | NV
i pips

SISATVNY A134VS WVO 40 ANVNWNS




R e P ——— ’ :
R
| 3
o a
E
1
APPENDIX E
3 REGIONAL GEOLOGY r




Sied o

O HADLEY DAM (PA 489)
: NDI No. PA 00245, PennDER No. 43-52, SCS No. PA 489

REGIONAL GEOLOGY

Bedrock units along Morrison Run, the location of Hadley

_ Dam, are relatively flat-lying members of the Cuyahoga

3 group, Mississippian system. The Sharpsville sandstone,

E generally fine-grained sandstone and dark gray shale and

£ siltstone is the predominant member in the reservoir and dam
area. Geologic references show numerous fracture traces in
the area surrounding the reservoir. The geologic report

made for design of the dam indicates variable bedrock perme-
ability rates with "vertical fractures" in one of the borings.

This section of the Appalachian Plateaus physiographic
province has been glaciated, resulting in deposits of glacial
till of variable thickness; on the floor of the valley the
sands and silts were only about 5 to 7 feet thick whereas on
the sides of the valley the glacial deposits of sand, silt
and gravel are up to 45 feet thick. In addition to these
glacial soils, there were some recent alluvium and colluvium
at the dam site.

The geologic map and legend on the following page show the
relationship of the dam to regional geology.
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GEOLOGIC MAP
Hadley Dam (PA 489)

NDI No. PA 00245 Mercer County
Reproduced from Bedrock Geologic Maps trom
Water Resources Report 33, Pennsylvania
Topographic and Geologic Survey, 1976, 4th Series

Scale: One Inch Equals Approximately 2000 Feet
See Legend, Next Page




MISSISSIFPIAN

Cuyahoga Group

SHENANGO FORMATION

The upper member ( msu ) 13
composed of soft medium- to
dark-gray shale with interbeds
of siltstone and lenses of fine-
grained sa . Unimportant
as an aquifer. The lower member
( Msi )18 composed of medium-
to fine-grained light-gray sand-
slone and medsum- o dark-gray
shale and siltsione. Yields mod-
erale to large quantities of water
that 13 y lugh 10 tron conlent
at shallow depths

MEADVILLE SHALE

Medium- to dark-gray shale, silt-
stone, and lenses of fine-grained

sandstone and occasional thin
beds of limestone. Gmerally
yields sufficient water for do-
mestic and stock use.

SHARPSVILLE
SANDSTONE
Vv ined, light-gra
mMan%mmadmm- go rkg

gray shale and siltstone. Yields
small to large quantities of water.

Largest yields are obtained in the
Shenango 15'quadrangle; locally
contains saline water.

Mo

ORANGEVILLE SHALE

Dark-gray shale, occasionally
conlaining some thin siltstone
beds. Unimportant as an aquifer.




