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£ PREFACE

This report was pr.pared under guidance contained in the V

‘Reco~~.nd.d Guidelines for Safety Inspection of  Dams , ’ f o r
Phase I Investigations. Copies of thes. guidelines may be
obtained from th. Office of Chi.f of Engineers, Washington .
D.C. 20314. The purpos . of  a Phase I Investigation is to
identify expeditiously those dams which may pose hazard. to
human lif, or property. Th. assessment of the general condition
of the dam is based upon available data and visual inspections.
Detailed investigation and analyses involving topographic
mapping, subsurfac, 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 ~evi.wing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the tim. of inspection along with data available
to the inspection team. In cases where th. reservoir was
lowered or drained prior to insp.ction, 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 d.t.ctable 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 int.rnal and external
conditions, and is evolutionary in nature . It would be
incorrect to assum. 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 insp.ctions can unsafe
conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I Insp.ctions are not intended to provide detailed
hydrologic and hydraulic analyses . In accordance with the
established guidelines, the spiliway design flood is based on
the estimated “Probable Maximum Flood” for the region (greatest

V - reasonably possible storm runoff), or fractions th.r.of. The
spillway design flood provides a measure of relative spiliway
capacity and .erv.s a. 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 DAN INSPECTION PROGRAM

Hadley Dam (PA 489), I4ercer County, Pennsylvania
MDI No. PA 00245 , PeunDER No. 43-52 , SCS No. PA 489

Morrison Run
Inspected 27 April 1979

ASSESSMENT OF
GENERAL CONDITI ONS

Eadley Dam (PA 489) is classified as an ‘I n termediate” size-
“High” hazard dam. The structure consists of a zoned earthfill
embankment approximately 750 feet long and 51 feet high.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures estab lished by the Baltimore District of the

F U.S. Army Corps of Engineers for Phase I Inspection Reports .
r•vealed that the spillways will pass the Probable Maximum
Flood ( PMF ) without overtopping the dam. Therefore , the
spiliways are considered “ad.quat..”
Taking into account those items noted during the visual
inspection , available correspondence, prior inspection
r•ports, calculations and information obtained from interview-
ing local M.rcer 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 Nercer 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 reco ended that the owner :

r 1) Regrade , tre at 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 rodent holes .

I

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

5) R.grade the area around the impact basin and place
a granular cushion/filter beneath the riprap .

ii
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6)~ Regrade th. area in the outlet channel of the
~~ emergency spiliway and provide proper drainage to

prevent future piping .

In addition, the following operational measures are recc ended
to b undertaken by the owners

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

V In the future, the owner should periodically inspect the
embankment and concrete appurtenances and repair as nec..-
sary . It is also recoemended that a log be kept of the
inspections and repair work.

Submitted by:

MI CEAEL BAKER • JR . , INC.
V-

~~N YUAN~~~N 
~. ce~ci~~~~~~Engineering Manager-O otechnical

No 5410 I

‘

5 
$ Dates 9 Julv ltl2

Approved by:

DEPART~WNT OF TME ARMY

V 

TINORE ~~~~~~~~~~~~~~~~~~~~ CORPS OF ENGINEERS

lousel, Corps of ~sgin.sTsistrict ~s$ineer

Date s 2~i :3’ii (
~ /d~1~
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C-) PEASE I INSPECTI ON REPORT
NATIONAL DAN INSPECTION PROGRAM

RADLEY DAN (PA 489)
MDI No. PA 00245 , PSnnDER No. 43-52, SCS No. PA 489

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authorit - The Dam Inspection Act, Public Law
2- , authorized the Secretary of the Army,

throug h the Corps of Engineers , to initiate a
program of inspection of dams throughout the
United States .

b. PurDose 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 - Hadley Dam ,
a floodwater 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
51 f eet, and a top width of 18 feet. Th. upstream
side slop, is 3H:1V (Horizontal to Vertical) with a
10—foot wide berm at El. 1108.0 feet. The down-

V stream side slope is 2B:1V with a 10-foot wide
berm at El. 1117.0 feet. —~

~~~~~~~~ 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 12-inch diameter perforated
drainpipe is provided in the foundation drain with
its outlet discharging into the impact basin.- -

~—~The principal spillway is located approximately630 feet from the left abutment. The main - features
of the spiliway are a pond drain, a reinf orced V

concrete riser and a pipe conduit through the fill
a 

with an impact basin at the discharge end. ~
The pond drain consists of 52 linear feet of 24—
inch corrugated metal pipe that drain. into the
upstream face of the riser unit. A cover plate is
installed on the inside face of the upstream wall
to prevent discharg es from this pipe.

F ()  1
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The riser unit is a concret. drop inlet type
structure with a crest elevation, of 1108.0 f eet
and a total crest width of 13.33 feet. Th floor
•levat ion 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 blockag, of the
outlet conduit.

The pipe conduit consists of approx imately 260 feet
of 30-inch reinforced concrete pressure pipe
placed on a reinforced concrete cradle. Eight
reinforced concrete anti-seep collar. are provided
at intervals of 25 feet along the conduit. An

‘ impact basin energy dissipator is prov ided at the
down gradient end of the conduit. Beyond the
impact basin i. a 20-foot long rock-lined channel
which is 12 feet wide and ha. side slopes of
2H:1V .

The emergency spillway is a vegetated earth channel
located in the right abutment of the dam. The

4 channe l is a 180-foot wide trapezoidal channel
with side slopes of 3H:lV. 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 slop, in th. 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.

b . 
~~~~~~~ 

- Ead ley Dam is located on Morrison Run
approxiMately 0.6 mile from its confluence with
the Little Shenango River, Perry ‘!ownship, M.rc.r
County, Pennsylvania. Radley , Pennsylvania is
located about 2.0 miles downstream along the
Little Shenango River. The da* site can be found
on the USGS 7.5 minute quadrangle Greenville East,
Pennsylvania, N 410 25.5’ and W 80’ 15.1’.

c. Size Classification - The maximum height of the
dam is 51 feet and the reservoir volume to the dam
crest is 840 acre-feet . The dam is theref ore in
the “Inte rmediat&’ siz. category .

— - d. Hazard Classif ication - Th•re 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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e. Ownership - The dam is owned by the Mercer County
‘---- Commissioners , Mercer County Courthouse, Mercer,

Pennsylvania 16137.

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

g. Design a~nd Construction History - Hadley Dam was
— designed by the SCS under the authority of the

V Watershed Protectjor~ 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.

h. Normal Operational 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 location, has no opera ting
equipment and is only sporadically visited by
Mercer County or SCS personnel.

1.3 PERTINENT DATA

a. Drainage Area (square miles) - 4.6

b. Discharge at Dam Site (c.i.a.) -

Outlet Works at Maximum Pool
(El. 1148.7 ft.) — 128

Spillway Capacity at Maximum Pool
(El. 1148.7 ft.) — 11,133 

V

c. Elevation (feet above Mean Sea Level (M.S.L.1) -

Design Top of Dam - 1148.7
Maximum Design Pool - 1145.9
Riser Crest - 1108.0
Emergency Spiliway Crest - 1141.0
Sediment Pool - 1108.0
Streambed at Centerline of Dam - 1098±
Maximum Tai].water - Unknown

d. Reservoir (feet) -

Length of Maximum Pool - 3200
Length of Sediment Pool - 1200

- . 
. ______________________
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•. Storage (acre-feet) -

Top of Dam (El . 1148.7 ft.) - 820
Maximum Pool (El . 1145.9 ft. ) — 695
Spillway Crest (11. 1141.0 ft.) - 568
Sediment Pool (El . 1108.0 it) — 25

f .  Reservoir Surface ( acres ) -

Spiliway i-rest (El. 1141.0 ft.) — 29.5
Sediment Pool (El. 1108.0 ft.) — - 4.8

9. Q~!-

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

Length (feet) - 750
Maximum Height (feet) - 51
Side Slopes - Upstream - 2.9lH:1V

Downstream - l.94R:1V V

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 (GN-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 poo rly graded sands , gravelly
sands with little or no fines ( sN-SP).

Cutoff - Compacted earth with a maximum base
width of 20 f..t in foundation and lower
abutments. Constructed of CE~ material.Drains - A 4-foot wide trench excavated in the
foundation to depths varying from 3 to 10
feet. A 12-inch diameter perforated
drainpip, is provided in the foundation
drain with it. outlet &~ischarging into the
impact basin.

h. Diversion and Requlating Tunnel - None

i. $pjllway (Emergency Spillway in SCS Terminology) -

Type - Vegetated earth channe l in right abutment
Length (feet along centerline) - 800
Base Width (feet) - 180
Side Slopes - 3H:1V
Crest Elevation (f eet M.S.L.) - 1141.0Gates - None
Downstream Channel - Spiliway exits into 15-foot

wide natural channel
( 1 
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I
i. Regulating Outlets (Principal Spillway in SCS

U Terminolo~~ ) -

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
pipe. The downstream end of the outlet pipe has V

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
~ Radley 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 ReBources’ ±PennDER1 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 EVALUAT ION

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

V 

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

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

6
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General - The visual inspection of Hadley Dam was
made on 27 April 1979. No unusual weather conditions
were experienced and the la ke was at El. 1108.7 feet ;
therefore , 0.7 f eet of water was flowing over
the riser crest. The dam and its appurtenances
were found to be in good overall condition at the
time of inspection. Noteworthy deficiencies
observed are described briefly in the following V

paragraphs. The visual inspection check list and
f i e ld sketch are given in Appendix A.

b. 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 V
local area had received 1.09+ inches of rain from
8:00 AM 26 April 1979 througE 8:00 AN 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
S 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
f low f rom 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 th. present time, the area
should be checked during future inspections.

7
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A larg e piping problem was observed along the
( outlet channel of the emergency spiliway . The

materials have pip.d out at the mouth of a small
ni l at the end of the emergency spiliway.
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.

c. ADç~u;ten~pt Stn~jctu~.s - A large amount of trash
and debriS was found around and atop the intake
riser assembly (see Photo 1). 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.
This hole may be due to fines washing out from
behind the outlet pip. 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 pip. and head wall flush, a telephone call was
made to Mr. Richard Crowi.y District Conserva-
tionist, M.rcer County, concerning the discrepancy .
Mr. Crowley discussed the problem with the con-
struction inspector and the following explanation
was given: -

“The normal procedur. for form ing th. head
wall is to plumb the forms to the top of
the pipe . However , on this dam (PA 489),
th. pipe has an unusually high grade , so
the form was plumbed to the bottom of the
pipe and the top allowed to extend from the
forms .”

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

d. ~e,ervpir Area - No problems were observed in theresevvóii i~~ i. Reservoir slopes are gently
sloping to moderately steep with a good cover of
grasses or stand a of forests .

e. Downptr,am C~an~el - No significant obst uctions
are located in the downstream channel . The first

$
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0 • S mile of the stre am from the dam flows through
U’ 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 relative ly steep . As
the stream nears its confluence with the Littl e
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
is located approximately 10 miles downstream from
the dam.

(_ )  9
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SECTION 4 - OPERATIONAL PROCEDURES

4.1. 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 pip . has been sealed by bolting a
cov.r plate over its outlet within the intake riser .

It is recommended that a formal emergency procedure be V

prepared, prominently displayed and furnished to all
operating personnel.

4 2  MA INTENANCE 07 DAN

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

4.3 MAINTENANCE OF OPERATING FACILITIES

No operating facilities were installed at Hadley Dam.

4.4 DESCRIPTION OF ANY WARNING SYSTEM ZN EFFECT

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

4.5 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. . V

10
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - Hydrologic and Hydraulic design
calculations for Eadley Dam were obtained from the
SCS “Design Report” on file with PennDER. According
to SCS criteria, the emergency spillway and freeboard
hydrogzaphs were developed and routed through the
reservoir to establish the elevations of the
design high water and crest of the dam. The
emergency spiliway hydrograph was developed using
a 6-hour rainfall of 9.3 inches resulting in a
peak discharge of 5948 c.f.s. Th. freeboard
hydrograph was developed using a 6-hour rainfall
of 18.7 inches with a corresponding peak discharge
of 11,443 c.f.s.

b. Experience Data - According to the Mercer County
!onservstion 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.

c. Visual Observations - At th. time of the inspection ,
no condition was observed that could seriously
affect the discharge capabilities of the spillway
and outlet works.

d. Overtopping Potential - Hadley Dam is classified
as a “High” hazard-’ Intermediate” size dam requiring
evaluation for a spiliway design flood (SDF) equal

• to the Probable Maximum Flood (PMF). The out let
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

Eydrograph Package, EEC-i. The PMF hydrograph
developed as a part of this analy sis had a peak
discharge of 5777 c.f.s. using a 6-hour Probable
Maximum Precipitation ( PL’W) of 21.9 inches . The
results of this routing indicate that the reservoir
and spill’way. are capable of passing the PMF with
a maximum reservoir level of El. 1146.1 feet,
which is appro ximately 2.6 feet below th. minimum
top of dam. The maximum discharg e from the reservoir,
as indicated by this analysis , is 5760 c f...

S S~j lway Adeguacy - The dam , as outlined in the above
analysis, is capable of passing the PM? without
overtopping . Therefore, the spiliway is considered
‘ adequate” according to the recommended criteria.

11
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SECTION 6 - STRUCTURAL STABILITY

______________________________________
6.1. EVALUATION OF STRUCTURAL STABILITY

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

b. Design and Construction Data - The dam was designed
and constructed according to standard SCS procedures
for structures of this type. According to the SCS
“Design Report,” the upstream slope of the darn 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.

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

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

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 Guideline.
for Safety Inspection of Dams.” This is an area
of very low seismic activity. As indicated in
paragraph 6.1 b., Radley Darn 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, RECOI~~ENDATION$/RE$EDIAL MEASURES 
V 

-

7.1 DAN ASSESSMENT

a. Sa et - The dam and its appurtenant structures V

were ound to be in good overall condition at the
time of inspection . Hadley Dam is eva]uat.d as
being a “High” hazard-”Intsrmediat.” size d~m in
accordance with the “Reco~~~nded Guidelines forSafety Inspection of Dams” and should have a
spillway capacity equal to the PM?. As pres ented
in Section 5, the spil]way and reservoir were
determined to hay, a capacity equal to the PM? and
are therefore assessed as being “adequate . ”

b. Adequacy of Information - The information available
and the observatio ns mad, during the field inspection
ar. considered adequat . for this Phase I Inspection .

c. Urgency - The owner should initiate the action
discussed in paragraph 7.2 as soon as practicable .

d. Necessity for Additional Data/Evaluation - The
hydraulic/ hydrologic analysis performed in connec-
tion with this Phase I Inspection Report has
indicated that no additional evaluation is necessary .

7.2 RECON~ENDATIONS/REMEDIAL MEASURES

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

V

1) The ruts, eroded and siough.d 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 prope rly refilled
and the area res.eded .

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

5) The area around the impact basin should be
regraded and a granular cushion/filter placed
beneath the riprap .

13
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6) The marshy and depressed area in the emer-
gency spillway outlet channel should be
regraded and provided with proper drainag e to
preve nt future pipi~tg. This area should be
monitored in the future after repai rs are
performed.

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. V

3) When warning of a storm of major proportions
is given by the National Weather Service , the
ownsr 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.
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I, ~ CHECE LIST B—S
HYDROLOGIC AND RYDPX3LIC DATA

ENGINEERING DATA

DRAINAGE AREA CHA RACTERISTICS: 4.6 sg.mi. (primarily farmland)
ELEVATIObI TOP SEDIMENT POOL (STORAGE CAPACITY) : 1108.0 ft. (25 sc -ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1141.0 ft. (568 sc -ft.)

ELEVATION MAXIMUM DESIGN POOL: 1146.0 ft.

ELEVATION TOP DAM: 1148.5 ft.

CREST: (SCS Terminology - Emergency Spiliway )

a. Elevation El. 1141.0 ft. (control section)
b • Type Veomtated earth chann &I. curved in ol an
c. Width ~80 ~t.4. Length 600 ft
•. Location Spillover Riaht abut2mnt
f .  Number and Type of Gates None

OUTLET WORKS: (SCS Terminoloav - Princloal Soillwav)

a. Type Rainfarted ~~~~~~~~~~~~~ riser and 30-In. diameter reinforced
eonc~eta outlet olp~b. Location Aooro~cfmatelv 630 ft. from left ahuthient

* 
c. Entrance inverts El . 1108.0 ft.

- d. Exit inverts ~1 lO9Q 42 ft.
e. Emergency draindown ~aciiities ~‘,jmo ~atpr into low-level inlet.

i~Stee1 olate bolted on end of oonddralnoioe. entrance invert
El. 1102.0 ft.

RYDROMETEOROLOGICAL GAGES: 
— 

None

a. Type -

b. Location _________________________________________________
c. Records __________________________________________________

MAXIMUM NON DAMAGING DISCHARGE Un k nown

‘S

_______ __________ 

)
— ----V - - V. --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - V  ~~~~~~~~~~~~~~~~~~~~~~~~~~



~~
— ——‘.5----- -~~-~~~~~ ~~~~~

-‘
~~~~~ 

“~~~‘ — — - —

-
~~~~~~~~~ 

-

V * 4 f l  ~~ SSI~V - - ~~~~~~ — - V~~ S~ - - — V._VV.S55 ~S_ ~SV~y -V -

APPENDIX C V

PHOTOGRAPHS

- - VS

_ _ _  - - - V. 



-~~ —-5— —— -~~~ 
- --5 -

-V.-- -
~~~~~~~

- ~ - .5 -
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DETAILED PHOTOGRAPH DESCR IPTIONS

Overall View of Dam from Left Abutment

Photo 1 - Intake Riser Assembly Covered with Debris

Photo 2 - Outlet Structure 
V

Photo 3 - View of Reservoir Area Taken from Upstream Face of Dam

Photo 4 - View of Exit Channel Taken from Outlet Works

Photo 5 - Emergency Spiliway Looking Toward Exit Channel
(Embankment Is to the Left.)

Photo 6 - Emergency Spiliway Looking Toward Reservoir
(Embankment Is to the Right.)

Photo 7 - Ruts on Downstream Face of Dam
(Ruts Are 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.)

Note: Photographs were taken on 27 April 1979.
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PHOTO 1. Intake Riser Assembly covered with Debris

PHOTO 2. Outlet Structure
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HADLEY DAM
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PHOTO 3. View of Reservoir Area Taken from Upstream Face of Dam 
V

PHOTO 4. View of Exit Channel Taken from Outlet Works
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PHOTO S. Emergency Spiliway Looking toward Exit Channel
(Embankment Is to the left.)

(
V.

)

PHOTO L Emergency SpiNway Looking toward Reservoir
(Embankment Is to the right.)
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HADLEY DAM
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- PHOTO 7. Ruts on Downstream Face of Dam (Ruts due to
V four-wheel dilv vehicle; see field sketch for location.)

‘ ( -5

.

’

PHOTO S. Groundhog Burrow on Upstream Face of Dam
- (See field sketch for location.)

- ‘- -- -- V- -V.-—  - - - V _ _ _  
_ _ _ _ _ _ _ _ _ _  

I   
- - ~~~~V V V V V  -V ~~~~ VV 



- V .  - - ~~~ - -___ V.— - - - - - - - -V —

(--V.

’

APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS -

I’--; 

.-~~~~~~T~~~~~~~~~~-— V . _ _ _ _  _ _ _  -, V.~~~V.~~~~~~~~~ V V . ~~~~~~~~~~~~~ _ _ _ _



MICHAEL BAKER, ilL, INC. ~~~ W4 Oi LV A~44M (
~

. Na 4S’~) ~~~~~. s.. __________

THE BA~ LR ENGINEERS ______________________________________ s... s. . .1 _____

- 

( e.~ao - ~~~~~~~~~~ ________

B.. ,., Ps. 1~OCO C.. iu.d by O~..h.d by Ds,.

::.L.T~~: ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _  _ _ _ _  

— * V  S V~~~ _ _ _  _ _ _ _

- - 
V - ‘—~~~~ 

- - -—--- - —— — r • V~~~~ V . V .~~~ V~ — .  - V

_ _  

- - - 4-- - - -V —V.- -VS_ f-
~~ 

V ._~~~~~~ V.+.___
~~~_ - V  ~~ V.V.V.V.V. ~ V .~~~~~. .-

_ _ _ _ _ _ _  - ‘-a- 
‘

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

‘

~ 
~
- .~- *-.- ~ 

— : c~~~
-
~r-~— _

—

~~~~~~~~~~~~~
_ _ _  

-— ~~~ V -~~~~~~ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~ - .._ _ _
~~~65~~~_ _ 4 __.

-

- 

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ f—V.—-

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

--- i- 
~ _ _ _ _  _ _ _ _ _ _

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

~~~~~~~~~~~~~ _ _  _ _ _

= —_~~
_

~~~~~~~ ‘~~‘~~~4 g r ~~c_4~Q,~4~~~ 
V. p..:

- ~~~~~~V V  V. ~~~~~~~~~~~~~~~~~~~~~~~~~
— T_~ _ _ _  

z~~~~~~~~T --c-  i -::

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ T~~L4- - —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —— .5-—

- : :~~~~~~~ti - -VV’-----T — -~~

_ _ _ _ _  _ _ _  ~~~~~~~~~~~~~~ ~4~~~t ~~~~~~~~~ L~~L:- - ~~~t . 5  * 4 _V.. —--—— V.—-—- _V~..5•___ VV4V_ VV._V.~ .V_.5 VVVV_ V__ .  V*V V~~~~~ •V~VV_.5.5_ -___ •_.5~V_ _ - SV___V_V_ - _ V-_ — _V.-5 _ . 5  tV_ _ *V -— V

- -- V.__
~V_ V. •V.V~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- _ •— -——-- ~~~~~~ VV. _V._ .~~ - V. •_ V.-.5 _ - . 5 V • . - 5_ V .  •V.5V._~~~ -V~ __  __~~~~~~_  - V.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
- -V.—- ~~~~~~~~~~~~ -V - V .5

~~~
4__ V .5 - -  - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
• V 

~~~~~~~~~~~~~~~~~~~~~~~ 
.. __ V

_ _ _ _ _ __ _  

V.— 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~
_ _ _  

- L - 
V _ f V. V..5~~~~~~ S- - _ _

V V V.5*~~~~~~~ — —V.--— _V
~ 

_V.•
~~
__V_

~~
V_ — - —V  - _-5~ _ V..5-5.5 -V.~~~~~~~ - WV_V. 

V V . . 5 V ~~~V.VV.~ —- ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--V. -+ — S - - —— __ -V — V -V.~- .5_ V. ~~~ V.-~- - - 5 - V
— -V

V 
V _ _  _

V —— ——- - - — - -———V. -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .5
— — - — __ __ V _ V_4._~~ .5___.. — - V..— 4V V_ V_ _ . 5 _ _ V _ _~~~~V. - -

— 5 — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- V . V  VV — _V~~~_ V_V t_.5••.5.5VV-V.___ .5~VV.~ .5.5.5_•~V i_ _*__ - V. — V. V~~~~ _ -VV___  _ _ . 5~~~_V.5__  V ~__  -

— V -. ~~~~~~~~~~~~ £-. 
~~~~~~~~~~~~~~~~~~~ 

V.- ~~~~~~~~~~ - .- ..4 . .__ _._  V. -

V -V V V.-V~~_~~ ~~~~~~~ __-5_-5~f ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ *V~~~~~ *V.~~V.V.V. .5
-

~~ 
— V.—..-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. 5—V.— .  -V VS-V.. —VV.
~
-_V -V-.5 - 5- —V.- . -V -~ V. - -V 

~
__V._.5

~

__
~~~~~~~

.5 -. V. 
~~~~ 

.5 — -V - - -
V •.5-5•-5V.~~ V. --V

~~~~~~~~ 
~~~~~~~~~~ V •V.~~~ -V _-V~ V +~ V.5.5~.5___V •.V __. *~V. .5._f.5.5.V._ _.._ . 4.... ..... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V._~ .5

_ _ _ _  

~~~

— 4. J T ~~~r -
.~~~~~~~~~~~~~-~~~~~~~~~~~ -- - F ~~~~~~~~~~~~~~~~- .

::~~~~~~~~~~~i
- - 

~L ~~~ 
-

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

_ V V . _ - - 5  __ *____ _V___ _ _ V ._ *~~~~~~_ . 5_ _V..5V.VV VV. _ _ .__VV.5~~~~~_ _ _V..5_ V._____
~ — -  

~V._ V .5- .5_ I V V V . V . 5 . 5_ - - -V.. •V.V 

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

p



V V . V ~~~~~ V.~~V. . V V.~~~~~V. V-VV.~~~~~~~~~~~~ V.V.V. V -~~- - - - - - -

PREFACE
NYDROLOGIC AND HYDRAULIC COMPUTATIONS

— 

The hydrologic determinations presented in this
Phase I Inspection Report ar. based on the use of
a Snyder s unit bydrograph developed by the U • S.
Army Corp. of Engineers. Due to the limited -
number of gaging stations available in this hydrologic V

region and the wide variation of watershed slopes, -
the Snyder’s coefficients may yield results of
limited accuracy for this watershed. As directed
however, a further refinement of these coefficients
is beyond the scope of this Phase I Investigation.

In addition, the conclusions presented pertain to
present conditions , and the effect of future
development on the hydrology has not been considered.
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RADLEY DAM (PA 489)
- NDI No. PA 00245 , PermflER No. 43-52 , SCS No. PA 489

REGIONAL GEOLOGY

Bedrock units along Morrison Run, the location of Hadley
Dee, are relatively flat-lying members of the Cuyahoga V

group, Mississippian system. The Sharpsvil].e sandstone,
generally fine-grained sandstone and dark gray shale and
siltstone is the predominant member in the reservoir and darn

V area. Geologic references show numerous fracture traces in
the area surrounding the reservoir. The geologic report
made for design of the darn 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 V

- 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 darn site.

V The geologic map and legend on the following page show the V

-: relationship of the darn to regional geology.
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SHENANGO FORMATION
-
: The upper member ( Msu ) is

composed of soft medium, to
dark-gray shale with interbeds
of ssltatone and lenses of f ine- V

grassed sandstone. Unimportant
as an aquifer. The lower member

Msi ) ss composed ofraedium-
to fine-grained light-gray sand-
stone and medium- to dark-gray
shale and ailtatone. Yields mod-
erate to large quantities of water V

that is locally high in iron content
at shallow depths.

V 

_

MEADVILLE SHALE

Medium- to dark-gray shale, silt- V

stone, and lenses of fine-grained
sandstone and occasional thin
beds of linsesto,se. Generally
yields sufficient water for do-
mestic and stock use.

SHARPS V!LLE
SANDSTONE

~~ Very fin. grain.d, light-gray
sandston, and medium- to dark-

~~ raw shale and sütslone. Yields
small to large quantities of water. V

Z Largest yields are obtained in the
Shenango 15 ’ q*w4ranqle; locally
contains saline waler.

rn 
_ _

ORANGEVILLE SHALE
Dark-gray shale, occasionally
containing sotne thin sillsf mu’
beds. U nimportant (iS Oil aqu.fvr.
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