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PREFACE

This report is prepared under guidance contained in the Pecomeuded Guidelines
!or Safety Ir~spection of Dams, for Phase T investigations. Copies of these
guidelines may be obtained from the Off ,:e 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 hunan 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 investigateon;
however, the invertigation is inteaded 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 ubservations of field conditions at the time of inspection
along w•ith data available to the inspection team.

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 ac some point in the
future. Only through frequent inspections can unsafe conditons 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
theceof. 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 INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Kehley Run Dam No. 6
NDI ID No. PA 01019
DER ID No. 54-20

Size: Small (20.1 feet high; 158 Acre - Feet)

Hazard Classification: High

Owner Shenandoah Municipal Authority
Shenandoah, Pa.

State Located' Pennsylvania

County Located: Schuylkill

Stream: Kehley Run

A Date of Inspection: 3 December 1980 and 20 May 1981

The visual inspection and review of available design and nonstruction data
indicate that Kehley Run Dam No. 6 is in fair condition. 1he deteriorated
condition of the left spillway and the partially blocked condition of the
right spillway channel are the primary deficiencies which cause concern for
the safety of this facility. Based on the recomended guidelines, the
Spillway Design Flood (SDF) for this facility is in the range ol 1/2 the
Probable Maximum Flood (PMF) to Full PMF. Due to the high potantial for loss
of life in event of a failure of this dam, the full PMF was chosen as the
recommended SDF.

The hydrologic and hydraulic computations indicate that the combination of
reservoir storage and discharge capacity will not pass the SDF (Full PMF)
prior to overtopping the embankment. Under present conditions, the
discharge/storage capacity is 92Z of the PXF prior to overtopping. In
accordance with the criteria outlined and evaluated in Section 5.5 of this
report, the discharg, capacity for Kehley Run Dam No. 6 is considered to be
inadequate.
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4. Kehley Run Dam No.6.

The following recommendations should be implemented without dplay.

a. The owner should retain a qualified professional engineer experienced in
dam design and construction to develop plans for remedial work required for
the spillway facilities. This should include the clearing of all obstructions
from the right spillway channel.

The existing outlet works should be inspected and evaluated by the engineer as
part of this study. An upstream closure should be provided for the outlet
works. Any remedial measures recommended by the engineer at the conclusion of
his investigations should be implemented without delay by the owner.

b. The trees and brush should he cleared from the embankment tinder the

guidance of a qualified engineer.

c. The riprap failures on the upstream face should be repaired.

d. The two fourteen inch diameter cast iron pipes should be plugged.

e. A formal surveillance and downstream emergency warning system should be
developed for use Juring periods of heavy or prolonged precipitation.

f. An operation and maintenance mat-al or plan should he prepared for use a
guide in the operation and maintenance of the dam during normal and emergency

cond itions.

g. A schedule of regular inspection by a qualified engineer should be
developed.

APPROVED BY:

DEPARTMENT OF THE ARMY

BALTIMORE DISTC F ENGINEERS

"iares W. Peck
\j olonel, Corps of Engineer

: ommander and District EngineerC DATE: ___
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PRASE I INSPECTION RORT

NATIONAL DAN INSPECTION PROGRAM

KERLEY RUN DAM NO. 6

NDI ID No. PA 01019

DER ID No. 54-20

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a program
of inspection of non-federal dams throughout the United States.

b. Purpose. The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 Description of Project.

a. Description of Dam and Appurtenances. Kehley Run Dam No. 6 is an
earthfill structure approximately 20.1 feet high and 1400 feet in length
including two spillways. There are spillways provided at both abutments. The
left spillway control is a rectangular broad-crested weir a.pproximately 11

feet in length, and the right spillway control is a trapezoidal shaped broad-
crested weir approximately 2C- feet in length. The outlet works is a 12 inch
water supply pipe through the dam, with an approximate six foot square
concrete intake structure located in the bottom of the reservoir.

Note: The U.S.C.S. 7.5 Minute Quadrangle Sheet (Shenandoah, Pa.)
indi-c"aes a resarvoir elevation of 1675.0, which is used as spillway crest
elevation in this report.

b. Location: West Mahanoy 1,ownship, Schuylkill County, Pa.

U.S.G.S. Quadrangle - Shenandoah, Pa.

Latitude 400 30.4'; Longitude 760 12.0'

Refer to Plates I & II, App. E.

c. Size Classification: Small: Height-20.1 feet, Storage-158 acre feet.
1!



d. Hazard Classification: High (Refer to Section 3.1.e)

e. Ownership: Shenandoah Municipal Authority
26 West Lloyd Street
Shenandoah, PA 17976
ATTN: Mr. Charles Dallazia, Manager

f. Purpose: Water Supply

g. D•sign and Construction History:

No information concerning the original design and construction of the
dam is known to exist. Repairs to the left spillway and the addition of a
formal spillway at the right end of the d&u were apparently accomplished in
the late 1940's.

h. Normal Operating Procedure:

No formal operating procedures exist. Inflow which exceeds the
capacity of the outlet works will be stored until it overflows the spillways
and flows into Kehley Run Dam No. 5 Reservoir located immediately downstream.

1.3 Pertinent Data.

a. Drainaze Area (square miles)

From files: 0.35
Computed 4.or this report: 0.30
Use: 0.•0

b. Discharge at Dausite (cubic feet er second)

Maximum known flood unknown
Outlet works with maximum pool (El.1677.5) 11
Spillway with maximum pool (E1.1677.8) 450

c. Elevations (feet above mean sea level)

Top of Dam
Design unknown
Existing 1677.8

Normal pool 1675.0
Spillway Crest (Both spillways)

Design unknwon
Existing 1675.0

Outlet Works
Upstream invert unknown
Downstream invert (estimated) 1658

Tailwater 1661.7
Streaabed at toe (estimated) 1657.7

2¢ .
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d. Reservoir anarth (Feet)
Normal poo1781.]675. 1500
maximum pool (EI.1677.8) 1700

e. Storage (acre-feet)

Normal pool (91.1675.0) 41
Maximum pool (11.1677.8) 158

f. Reservoir Surface (acres)

Normal pool (31.1675.0) 25.0
Maximum pool (E1.1677.8) 37.5

g. Dam

Note. Refer to exhibit@ in Appendix A for profile and section

Type! Earthfill

Length 1400 feet including
both spillways,

Top Width 33 feet

Height 20.1 feet

"Si4e Slopes
Upstream Varies 1V:0.6H to 1V:0.M H
Downstream IV:0.811

Zoning None

Cutoff None

h. Outlet Works.

T 12 inch cast iron pipe

Closure Valve d/i of toe

i. qpillways

Left Spillway

Type Rectangular Broad-

crested concrete weir

Location Near left abutment of dam

- length 11 feet

3
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Crest Elevation 1675.0 m.$.1.

Freeboard 2.8 feet

Agproach Channel Reservoir

Downstream Channel Concrete lined channel;
then rock lined

Bridge Concrete

Right Spillway

!uG. Trapesodial shaped broad-
crested concrete weir

Location Near right abutment
of dam

Length 26 feet

Crest Elevation 1675.0 u.s.t.

Freeboard 2.8 feet

Approach Channel Reservoir

Downstream Channel Rock paved for 300 feet
then earth with
trees and brush.

C
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SCTION 2

N• IMNRING DATA

2.1 Design.

The available data for Kehlcy Run Dam No.6 consists of an inventory form
and inspection reports provided by PennDIR. Also availablo are a permit
application report and correspondence concerning the spillway repairs which
were apparently accomplished ).n the late 1940's.

2.2 Construction.

No information concerning construction of the dam im known to exist.

2.3 Operation.

No formal records of operatiou or maintenance exist.

2.4 Evaluation.

a. Availability. All available written information was contained in the
files provided by tennDER.

b. Adequacy. The available data, including that collected during the
recent detailed visual inspection, are considered to be adequate to make a
reasonable assessment of the dam.

5



SECTION 3

VISUAL INSPECTION

3.1 Observations.

a. General. Lhe overall appearance and general condition of the dam and
appurtenances are fair. Noteworthy deficiences are described briefly below.
The visual inspection checklist, field sketch and profile are provided in
Appendix A. Photographs taken during the inspection are provided in Appendix
U.

At the time of the initial inspection, the reservoir pool was ten
feet below spillway crest due to the extreme drought conditions. On 20 May
1981, a brief review inspection was made in order to determine if any sig-
nificant changes in the structure had occurred since the initial inspection of
3 December 1980. The only significant change noted was additional dete-
rioration of the left spillway.

b. Embankment. The embankment is constructed of earthfill and is
roughly vee-shaped in plan. The 33 foot wide crest is traverced by a dirt
road which is used for access to perform maintenance. As shown on Exhibit A-
2, the crest is high in the center and lower toward the spillways. According
to previotts inspection reports, the dam was constructed t'iis way. Small trees
and brush have recently been cut on the crest and the upstream face; however,
standing trees and brush cover the downstream face. The upstream slope varies
from 1V:O.6H to 1V:0.8A. Hand-placed stone covers the entire face except for
the upper 2.5 feet. Concrete has been placed on the stone for a width of
approximetely 200 feet at the center of the dam. There are numerous bulges in
the rock facing, the cause of which is a combination of the steepness of the
slope and frost action. A twenty-five foot wide section of this face failed
in about 1920.

The downstream face slopes at 1V:0.8H with local areas at 1V:0.2H.
The hand-placed stone on this face extends from the left abutment to a point
400 feet to the left of the right abutment. Portions of the stone paving that
are adjacent to the downstream lake have slipped at least five feet below the
crest. Two 14-inch diameter cast iron pipes exit the downstream toe of the
embankment about 20 feet to the right of the left abutment spillway. These
pipes are currently blocked with stones. The upstream ends could not be
found.

c. Appurtenant Structures. Two spillways are provided at this facility,
one at each abutmint. The spillway at the left abutment consists of a rec-
tangular broad-crested concrete weir and concrete lined discharge channel
through the dam. A bridge p..isses over the discharge channel at the centerline
if the dam. At the downstream toe this channel bends 90 degrees to the right
iind continues along the toe. The channel is lined with rock from the bend to
the discharge end at the downstream reservoir. The surface of the weir is
spalled. A vee-shaped notch, 3 inches deep, is cut into the center of this
control section. The wing walls which extend along the upstream face of the
dam are cracked and broken. The right wingwall is leaning and the top portion
is lying in the reservoir. The left wall between the weir and the bridge is

6-



lying in the d)scharge channel. This is allowing embankment material to
slough into the channel. The right wall at this location is cracked through
in several places and is displaced. A section adjacent to the bridge has
collapsed into the channel. Downstream of the bridge the concrete is in fair
condition.

The right spillway consists of a concrete weir and rock lined
channel. The surface of the weir is deteriorating due to weathering. The
hand-placed rock lining covers the bottom and side slopes of the channel for a
distance of about 300 feet. The rock is in fair condition with a few scat-
tered stones displaced. Three concrete cutoff walls or sills are spaced along
the channel. Beginning approximately 100 feet downstream of the control
section, the discharge channel is obstructed with trees and brush until ending
at the downstream reservoir.

The outlet works consists of a 12 inch cast iron water supply pipe
through the middle of the dam. The intake structure is an approximate six-
foot square concrete box in the center of the reservoir. Due to the extremely
low pool on the day of the initial inspection, the top one to two feet of this
structure was visible in the middle of the lake. The discharge end of the
pipe is located about 10 feet from the downstream toe. The pipe is protected
by stones piled over it. The valve, which was not operated, is located on the
end of t~he pipe. During normal conditions, the valve is submerged in the
downstream reservoir.

d. Reservoir. The reservoir slopes are wooded and flat. Pennsylvania
Route 924 crosses the upper end of the reservoir area. Fetter Pond, a strip
mine pond with a natural outlet, is located approximately 2,500 feet upstream
of the dam.

e. Downstream Channel. Immediately downstream is Kehley Run Dam No. 5,
DER No. 54-19, a high hazard dam with an inadequate spillway. The reservoir
pool of this lower dam submerges the downstream toe of Kehley Run Dam No. 6.
The channel of Kehley Run below this dam is narrow and steep for one mile
before becoming flat and entering the town of Shenandoah. Kehley Run Dam No.
4, DER No. 54-18, and Dam No. 3, DER No. 54-17, are 1,500 feet and 4,200 feet,
respectively, downstream of Kehley Run Dam No. 6. Kehley Run Dam No. 3 is a
high hazard dam with an inadequate spillway. Pennsylvania Route 924 crosses
the channel approximately 2,200 feet downstream of the dam. Numerous homes
are located in the floodplain of Kehley Run in the Town of Shenandoah.
Failure of Kehley Run Dam No. 6 would cause overtoppiug and probable failure
of the downstream dams. This failure would create the potential for the loss
of more than a few lives and extensive property damage in the Town of
Shenandoah. Failure of the downstream dams would also interrupt the town's
water supply, resulting in a severe economic loss to the community. A high
hazard classification is warranted for this dam.

f. Evaluation. Due to the drawn down condition of the reservoir, the
upstream face could be obseived in detail; however, any possible seepage
problems would not be evident on the downstream face. The operational
condition of the outlet works must be more fully determined. This should

I include regular maintenance of the valve and the development of a means for
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positive upstream closure. The trees and brush on the downstream face should
be removed. In addition, all riprap failures should be repaired. The poorcondition of the left spillway causes concern for its safe operation during aflood event. The right spillway discharge channel must he cleared of allobstructions now and on a continuing basis.

I8
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SECTION 4

OPERATIONAL PROCEDURES

!.l Normal Operating Procedure. The lake is normally maintained at the level
of the spillway crests, elevation 1f75.0. Normal flow through the dam is
apparently maintained by an intake structure in the center of the lake. On
the date of the initial inspection, the reservoir was low, showing sigr, of
the recent drought conditions experienced in Northeast Pennsylvania. Hlov in
excess of the outlet pipe will be stored until reaching the level of the two
spillway crests. Additional inflows would then be discharged through the two
emergency spillways.

4.2 Maintenance of Dam. The condition of the dam and its appurtenances as
observed by the inspection team was fair. The embankment has small tree
growth and shrubs along the crest end downstream face. In addition, heavy
tree growth exists in the right spillway discharge channel. The left spillway
has deteriorated and portions of the concrete walls are collopsed and severely
cracked. No formal maintenance manual exists.

4.3 Maintenance of Operating Facilities. The operational condition of the
outlet works could not be determined. No formal operation manual exists.

4.4 Warning System. The owner of the dam has previously been requested by
PenuDER to develop a warning system for downstream residents in connection
with other dams in the Kehley Run system inspected during 1980. This warning
system should be developed to include all dams of the Kehley Run system. If
this warning system has not been implemented, it is recommended that a formal
warning system be developed.

4.5 Evaluation. Maintenance of the facility appears to be insufficient at
this time. The outlet works line should be provided with a positive means of
upstream closure, The deteriorated left spillway should be repaired. Trees
and brush should be removed from the embankment and right spillway discharge
channel. Formal manuals of operation and maintenance should be developed to
ensure that all needed maintenance is identified and performed. In addition,
a formal warning system for the protection of downstream inhabitants should be
developed. Included in the plan should be provision for around-the-clock
surveillance of the facility during periods of unusually heavy precipitation.

9



SECTION 5

HYDRAULIC/HYDROLOGIC EVALUATION

5.1 Design Data. No design reports or miscellaneous design data are known co
exist for the facility. Spillway calculations dated 1945 were found in the
PennDER files, and indicated that Reservoir No. 6 should have a spillway
capacity of 1059 cfs. The capacity at the facility at that time was only 145
cfs, and was recommended to be increased to only 600 cfs.

5.2 Experience Data. Records of reservoir levels and/ov spillway discharges
are not available. No records of past performance are available.

5.3 Visual Observations. On the date of the inspection, one condition was
present that would prevent the facility from operating safely during a flood
event. The deteriorated left spillway walls should be repaired as they are
partially obstructing flow. Although of lesser concern, the right spillway
discharge channel should be cleared of trees and brush to prevent obstructions
from hindering spillway flow. See Appendix C for photographs of the two
spillways.

5.4 Method of Analysis. The facility has been analyzed in accordance with
procedures and guidelines established by the U.S. Army Corps of Engineers,
Baltimore District, for Phase I hydrologic and hydraulic evaluations. This
analysis has been performed using a modified version of the REC-1DB computer
program developed by the U.S. Army Corps of Engineers, Hydrologic Engineering
Center, Davyq, California. Capabilities of the program are briefly outlined
in the preface contained in Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with the procedures and
guidelines contained in the National Guidelines for Safety Inspection of Dams
for Phase I Investigations, the SDF for Kehley Run No. 6 Dam ranges between
the one-half Probable Maximum Flood (PMF) and the full PMF. This classifi-
cation is based on the relative size of the dam (mall) and the potential
hazard of failure to downstream development (high). Due to the extensive
dowr.stream development in the town of Shenandoah, the selected SDF was the
full PHF.

b. Results of the Analysis. Kohley Run Dam N~o. 6 was evaluated under
near normal operating coudtitons. The starting lake elevation was set at
spillway crest, elevation 1675.0. For this study the water supply line was
neglected (assumed blocked), The dam currently has a 2reeboard of 2.8 feet
and a combined spillway width of 37 feet. Inflow hydrographs and spillway
capacity at top of dam were calculated. Results are as follows:

Spillway Capacity at top of dam 450 cfs
SDF (full PMF) peak irflow 770 cfs

10



The overtopping analysis (found in Appendix D using the UICC-lDB computer4program) indicates that the discharge/storage capacity of Kehley flun Dam No. 6can pass 92% of the PMF prior to overtopping the embankment. Since thefacility can pass more then 501 of the PM?, no breach analysis is required.
5.6 Spillway Adequacy. Under existing conditions, Rehley Rut* Daia No. 6cannot accomodate the SDO (full P10); therefore, the spillway is rated asinadequate.

C
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Eabankment. Kehley Run Dam No. 6 is a vee shaped earthfill
embankment constructed of silty, gravelly sand. It is a tree and brush
covered structure that is in fair condition. The embankment has a 33 foot
wide crest but has steep side slopes. The downstream slopes are O.8H:lV with
some areas as steep as 0o.5:lV, and upstream slopes vary from O.8N:1V to
0.68:lV. Dry laid stones protect and support the slopes. The embankment is
considered stable; however, it is obvious that the slopes have a factor of
safety very near one since numerous signs of minor sloughing are evident. The
upstream riprap has numerous bulges, but the embankment appears stable. A 20
foot long crack was observed along the upstream crest, which indicates that
the minor sloughing of the slope is continuing to occur.

About 200 feet of concrete patching on the upstream slope indicates
that repairs have been made. Stone protection on the downstream slope has
slipped by as much as 5 feet in some areas just above Reservoir No. 5.

(2) Appurtenant Structures. Two spillways serve this facility. One
is located in each abutment.

The spillways are in a deteriorated condition and require repairs.
The left spillway is a concrete structure 11 feet wide that is bridged by a
concrete slab to allow vehicle traffic access to the dam. The walls of this
structure are broken and collapsed. After passing through the dam, the
spillway makes a 900 right turn and discharges into a channel that parallels
the embankment toe to Reservoir No. 5. No erosion of the embankment was
observed. The right spillway is 26 feet wide. It has a concrete weir, but
the channel and walls are of dry laid stone and extend approximately 300 feet
downstream from the weir.

b. Design and Construction Data.

(1) Embankment. None

(2) Appurtenant Structures. None

c. Operating Records

d. Post-Construction Changes. A permit application was submitted to
PeunDER in 1945 to repair the spillway and construct an additional spillway at
the right end of the dam. Apparently, the repairs to the left spillway and
construction of the right spillway were both completed based on observations
during the inspection.

(j1
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e. Seismic Stability. The dam is located in Seismic Zone 1. Based on
Svisual observations, the dam is considered to be statically stable.

Therefore, on the basis of the recommended criteria for evaluation of seismic
stability of dams, the structure is presumed to present no hasard from
earthquakes.

i1
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SECTION 7

SASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment.

a. Safety. The visual inspection and review of available 4"sign and
construction data indicate that Kehly Run Dam No. 6 is in fair condition.
The deteriorated condition of the left spillway and the partially blocked
condition of the right spillway channel are the primary deficiencies which
cause concern for the safety of this facility. Based on the recommended
guidelines, the Spillway Design Flood (SDF) for this facility is in the range
of 1/2 the Probable Maximum Flood (PMF) to full PMF. Due to the high
potential for loss of life in event of a failure of this dam, the full PMF was
chosen as the recommended SDF.

The hydrologic axzd hydraulic computations indicate that the com-
bination of reserv%,ir storage and discharge capacity will not pass the SDF
(Full PMF) prior to overtopping the embankment. Under present conditions, the
discharge/storage capa. ty is 92% of the PMF prior to overtopping. In
accordance with the criteria outlined and evaluated in Section 5.5, the
discharge capacity for Kehley Run Dam No. 6 is considered to be inadequate.

b. Adequacy of Information. The data contained in PennDER files, in
conjunction with data collected during the recent visual inspection, are
considered to be adequate for making a reasonable assessmont of this dam.

c. Urgency. The recommendations presented below should be implemented
without delay.

d. Necessity for Additional Studies. The results of this inspection
indicate a need for additional studies Jy a qualified professional engineer to
determine remedial measures required for the spillway facilities for this dam.

7.2 Recommendations.

a. The owner should retain a qualified professional engineer experienced
in dam design and construction to develop plans for remedial work required for
the spillway facilities. This should include the clearing of all obstructions
from the right spillway channel.

The existing outlet works should be inspected and evaluated by the
engineer as part of this study. An upstream closure should be provided for
the outlet works. Any remedial measures recommended by the engineer at the
conclusion of his inveitigations should be implemented without delay by the
owner.

b. The trees and brush should be cleared from the eiabankment under the
guidance of a qualified engineer.

14



c. The riprap failures on the upstream face should be repaired.

d. The two fourteen inch diameter cast iron pipes should be plugged.

e. A formal survemillance and downstream emergency warning system should
be developed for use during periods of heavy or prolonged precipitation.

f. An operation and maintenance manual or plan should be prepared for
use a guide in the operation and maintenance of the dam during normal and
emergency conditions.

g, A schedule of regular inspection by a qualified engineer should be
developed.

15
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3 PHOTOGRAPH IDENTIFICATION NUMBER PLAN

JULY 1981 EXHIBIT C-I



KEHLEY RUN DAMI NO. 6

1. Right half of crest. Right spillway
weir in i..reground.

C 2. Upstream face.

C-2



MHL.EY RUN DJAM NO. 6

3. Upst~ream fLaC near center of dam showing
localized riprap failures and concrete paving.

(4. Two cast iron pipes which exit toe
near the left spillway.

C-3



KEIILEY RUN DAM NO. 6

.LownISt~ream tace and tailwater (3 Dec 8D).

Zip 4.as 
,

(6. Left spillway.



KEliLEY RUN DAM NO. 6

7. Left sp iIlway discharge chiannelI and
downstream face (3 Dec 8D).

( 8. Conltro1 socti oni oft right spillIway (3 Dec 8D)

c- 5



KERLEY RUN D)AM NO. 6

LLI

9.* RjghLt spi I way weir and discharge channel, (3 Dec 80).

( 10. Valve at discharge end c-i outlet works.



KEHLEY RUN DAM NO, 6

It Daim and reservoir of Kchley Run Dam No. 5.
SpiIway is at far left.

L'I

12. Dfowjit tream hazard (rown of sR'uwandoah .
Chtiannl of Kheiwy Rvii at lower left (3 Dcc 80).

C-7
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3 PREFACE

The modified HEC-l program i6 capable of performing two basic
types of hydrologic analyses: 1) the evaluation of the overtopping
potential of the dam; and 2) the estimation of the downstream
hydrologic-hydraulic consequences resulting from assumed structural
failures of the dam. Briefly, the computational procedures typically
used in the dam overtopping analysis are as follows:

a. Development of an inflow hydrograph(s) to the reservoir.

b. Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the dam.

c. Routing of the outflow hydrograph(s) from the reservoir
to desired downstream locations. The results provide the peak dis-
charge(s), time(s) of the peak discharge(s), and the maximum stage(s)
of each routed hydnograph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequence resulting
from an assumed structural failure (breach) of the dam is typically
performed as shown below.

a. Development of an inflow hydrograph(s) to the reservoir.

b. Routing of the inflow hydrograph(s) through the reservoir.

c. Development of a failure hydrograph(s) based on specified
breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired downstream
locations. The results provide estimates of the peak discharge(s),
time(s) to peak and maximum water surface elevations of failure
hydrographs for each location.

C-



HYDROLOGY & HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: K/1~/a/ VAJ) &A •oa.

PROBABLE MAXIMUM PRECIPITATION (PMP) - z... INCHES/24 HOURS (1)

STATION 1 2 3

STATION DESCRIPTION

DRAINAGE AREA (SQUARE MILES) 0 30

CUMUATV DRAIN&GE AREA o,30(SQUARE MILES)

ADJUSTMENT OF PF FoR (1)
DRAINAGE AREA LOCATION (%) //'o

- 6 Hours11

12 hours
fours•

72 Hours

SNYDER HYDROGRAPH PARAMETERS

Zone (2) /
C (3) .,5o

cp (3)
Lt -TES)
ci (MILU, (4) e.s'

tp m Ct (L -L C) 0.3 (HOURS) 466

SPILLWAY DATA - &-.

CREST LENGTH , EET) /. 0

FREEBOARD (FEET) 2.6 Iz.8

(1) HYDROMETEOROLOGICAL REPORT - 4o, U. S. Army Corps of Engineers, 1965.,AL3M

(2) Hydrologic zone defined by Corps of Engineers, Baltimore District, For
Determination of Snyder Coefficients ZCp and Ct)•

p t



(3) Snyder Coeffidient

(4) L a Length of longest w&tercourse from dam to basin divide.
Lca - Lergth of longest vatercourse from dam to point opposite basin
centroid.

Ci

- - a - -.
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FLOMD HYDRO ,API. PIAOAGE (HEC-1)
DAM SAFETY "ERSION JULY 1978

LAST MODIFICATION 01 APR 80
H.I**4H•,---HHH##14**H4.4

I Al KEHILEY•M NO. 6 DAM DER NO. 70-54-20
2 A2 DAI SAFTEY INSPECTION PROGRAM 5---81
3 A3 ORTQPPINO ANALYSIS H# PRELIMINARY i•
4 9 144 9 20 0 0 0 0 0 0 0

9Dl 5 0 0 0 0 0 0 0 0 06 J 1 5 1
7 JI 0.10 0.20 0.30 0.150 1.00
8 K 0 1 0 0 0 0 1 0 0 0
9 KI RNOFF FROM COAINAGE AREA ADOM KEHLEY RUN NO. 6 DAM

10 0 1 1 0.30 0 0.30 0 0 0 1 0
11 P 0 22.4 118 128 137 144 146
12 T 0 0 0 0 0 0 1.0 0.05 0 0
13 4 1.66 0.10
14 1 -1.5 -0.05 2
15 K 1 1 0 0 0 0 1 0 0 0
16 KI ROVTINO tpF'S THRU KEILEY RM NO. 6 DAM AND SPILLAY
17 Y 0 0 0 I 1 0 0 0 0 0
1i Yl 1 0 0 0 0 0 -1675.0 -1 0 0
19 Y4 1675 1676 1677 1677.8 1678 1679 1680SY 0 101 277 449 5,49 3115 9775
21 • 0 41 68 10 1%8 165 205 249
22 SE 1670 1675 1676 1677 1677.8 1678 1679 168lA
2 11675.0
24 $01677.825 K 9925, K 99 PREVIEW OF SEE•N.W OF STREAM NETUOR. CALOIATIONS

RUNOFF F4YD)RAPH AT I
R(UTF. WDRWIAPH TO I
ENO OF NEWTWO

1uI E•HC•Hu4*144*ae01411fl
FU)OD I(YrWRiA PAC1XAGE (HfC-1)
DAM S-ETY VE.RION J.Y 1978

L.ST MnDTFI•ATION 01 APR An

M-IN OATFI 81105/05,
TIME# 12.27.14.

KJEV WJN NO. 6 AM MR NO. 70-54-20
DAN AFTCY INPECTION PROMAK 15-5-81

OVERTOPPING ANALYSS i* PREIIMINARY Ci

JOD SCIFICATION
NP WW NMIN IDAY IHR IMIN METRC IPT IPRT NSTAN

144 0 20 0 0 0 0 0 0 0
JOPIER NT UROPT TRACE

5 0 0 0

?MPLTI-PLAN AMU.YSES TO BE PERWFRME
NPLAI 1 WRTIO= 5 LRTTO= I

RTIOS= .10 .20 .30 .50 1.00

KE 4L4R CtKKo-(
09o~~6A.3US



SJ9-*EA RUNOF COWUTATION
RUNOF FM DRAINAGE AREA ABM kTE KEJ.E RNoI. 6 MA

ISTAP 1ICOP IECON ITAPE APT JPRT INAW ISTAGE IA.rto
1 0 0 0 0 0 1 0 0

KYMOiMWP DATA
IMTD IIJ( TWRA SNAP TRWD yRSP RATIO IS"O ISA&W L~r

1 1 .30 0.00 .30 0.00 0000 0 1 0
PRECIP DATA

SPE P 6 R12 R24 P48 M2 "96
TR CWT! 9 ~ R(0~ On gg.40 118.00 129.00 137.00 144.00 144.00 0.00

LROPT qTRK DL~R TLOSS DATA
0R~ 0.00t 0.00~ 1!& EPAIN STRKS RTIOK STRTL CSL %M TM

0 .0 00 . 0.00 0.00 1.00 1.00 .~1.00 0.00

UNIT IWDnrIAAI DATA
1PU 1.66 CPU.50 WTA 0

RECESSION DATA
SIRTO. -1.5 PMECS -.05, RTIOR- 2.00

Ap~MrRO'AE C!LARV aEFFICIEXTS FRON GIVEN 9MDE CP AND TP ARE TC2 5.58 ANDl P2 6.53 INTERALS

UNIT WMtSM0iPH V8 ENDF-PERI0 ORDINATES, LACA 1.68 IO.RS, C~z .V0 v(L 1.00
4. 16. 33. 48. Il. 58. 152. 44. 38. 33.

20. 24. 21. 18. 15. 13. 11. to, 8. 7.
6. 5. 4. 4. 3. 3. 2. 2. 2. 2.

DOI-OF-PERl! FLW- .-

(1DRO(API ROUTII4

RCISTING ZPW'S THRU MMI4E RUN Nn~. 6 DAM ANV SPILLWAY

ISTAQ ICOMP IECON ITAPE APT JPRT INAI ISTAGE IAI~rro
1 1 0 0 0 0 1 0 0

ROWING, DATA
GLOS CLM~ AVC, IRES ISAM IOPT IPMP LSTR

0.0 0.000 0.00 1 1 0 -0 0
NSTPSq MSTDL LAC, Al M, I TSK ST(RA ISPRAT

1 0 0 0.000 CO.W 0.000 -1675. -1

STAM 16755.00 1676.00 1677.00 1677.80 1678.00 1679.00 168.00

FLOW 0.00 101.00 277.00 449.00 539.00 3115.00 9775.00

CAPACITYz 0. 41. 68. 100. 158. 16S. 205. 249.

ELEVATINm 1870. 1675. 1676. 1677. 1678. 1678. 1679. 1680.

MRl SPWID COIDW EXPWd ELE' CMO CMREA EXPI
1675.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DAM DATA
TOPEL CMIP EXPtD MDAI

1677.8 0.0 0.0 0.

STATION 1, PLAN I- RATIO 1

ENO-CF-ER IOD I4DROGRAPH ORINATES



PEAI. FLOW AND D ORAM (END Co PRIOD) %Ay FOp AILTJPLE P ,ATJO E Er IC C~rVt4TIOtn
FLU 1(WIC FEET PER SECM (CUIC PETERS PER SECOD)

MEFA IN SSJAE NILS, ISOMAR KILOMETERS,

RATICIS APKtET TO FLOW,ýOPIERATIOt STATIW AREA PLAN RATIO I RATIO 2 RATIO 3 RATIO 4 RATIO ..10 20 .30 .50 1.00

IrtnCPAPN AT I .0 1 77. 5. 2 766.t~lu .• ,)( 4 )( 6.51)( 10,661( 21.701(
RcStI TO 1 .30 1 49. 9. 159. 775. ,00.

S.7P) 
l.,9)( 2.77)( 4.V0) 7.78)( 14.16)(

MARY OF • DANW M A1YSIS

PLAN ........... INITIAL VALIE SPILLWAY C•ST TOP OF DAMELEVATION 1675.00 1675. m 1677.M,
STOP.rg 41, 41. 15.p,OUTFLOWII 0. ,49. 4.

RATIO MAYIP1.1K NAII NAI Ilff1i M JI•l IDURATIM• TIME GF TIME OFOF RESERVO3IR DEPTH STOPAO OUTFLOW MR TOP MAX OtrTR,0W FAILLKP, U.S. REV O WR Aw r.-FT CF. HOLM, 0 .wo Hwtp-
.10 1671.49 0.00 54. 49. 0.0O 4.14 0,o0IV 1675.97 0.00 67. 9., 0.m 43.33 OOn,." 1676.33 0.00 79, 159. 0.00 43. . 0.00•.0 16760.99 0.0 100. 275. 0.0 43.00 0.01.00 1677.99 .J9 165 533. 2.00 43,V 0.00

FL(~ HY WrPAFP PA(1XAE fHi0-iW. A srr VR".1i. k jk 197P
Lr:,T MODIFICATI(Ni 02 APR 8fl

W t tt I,
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GENERAL GEOLOGY

Bedrock at Kehley Run Dam #6 is the Schuykill member of the Pottsville
Formation, which is conglomerate, conglomeratic sandstone and sandstone with
minor shale interbeds. It is generally a hard resistant rock unit. Stra-
tigraphically above the Pottsville, the Llewellyn Formation comprises the core
of the synclinal fold. It is sandstone, conglomerative sandstone and shale
with numerous mineable coals. The Lykens Valley No. 3 coal is near the base
of the Schuykill Member and beneath that is the Lyken Valley No. 2 coal
neither of which appear to have been mined ueneath the reservoir.

According to PennDER, Bureau of Topographic and Geologic Survey, areas
adjacent to the reservoir on the northeast and southwest have been strip
mined. No signs of strip mining were found close enough to the dam or
reservoir to be considered a potential hazard.
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k (Bedrock)

•p1 LLEWLYN FORMATION - Gray, fine- to coarse-grained sandstone,
siltstone, shale, conglomerate, and numerous anthracite coals in
repetitive sequences.

POTTSVILLE GROUP - Gray conglomerate, fine-to coarse-grained
sandstone, and siltstone and shale containing minable anthracite
coals. Includes three formations. In descending order: S
Mountain-conglomerate and conglomeratic sandiatone; Schuylcill--
sandstone and conglomeratic sandstone; Tumbli!a& Run-
conglomeratic sandstone and sandstone.

M=c MAUCH CHUNK FORMATION - Grayish-red shale, siltatone, sandstone,
and some conglomerate; some local noured sones. Includes
Loyalhanna Member-crossbedded, sany limestone at base of south-
central and southwestern Pennsylvania; also includes Greenbrier
Limestone Member and Wnps Gap and Deer Valley Limestones, which
are tongues of the Greenbrier. Along Allegheny Front from Blair
Councy to Sullivan County, Loyalhanna Member is greenish-gray,
calcareous, crossbedded sandstone.
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