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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase [ Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington
D.C. 20314. The purpose of a Phase I investigation is to

identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con~-

dition of the dam {s based upon available data and visual

inspections. Detailed investigation, and analyses iavolving
topographic mapping, subsurface investigations, testing, and

detailed computational evaluations are beyond the scope of

Phase [ investigation; however, the investigation is intended

to identify any need for such studies.

In reviewving this reporz, it should be realized that the
reported condition of the dam i{s based on observations of
field conditions at the time of inspection along with daca

available to the inspection team. In cases where the reservoir

vas lovered or drained prior to inspection, such action,

while ilaproving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain con-

ditions which =zight otherwise be detectable {f inspected
underfthe normal operating enviromment of the structure.

It is important to note that the condition of a dam depends

on numercus and constantly changing internal and external
conditions, and {s evolutionary in nature. [t would be
{arorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some
poiat in the future. Only through frequent inspections can

unsafe conditions bde detected and only through continued
care and saintenance 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 i{s bdased
on the estimated "Probable Maximum Flood" for the regton
(greatest reasonably possible storm runoff), or fractions
thereof. The spillwvay design flood provides a measure of
relative spillwvay capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, cousidering the size of the dam, its general comn-
dition and the downstream damage potential.
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PHASE I REPORT
NATIOMAL DAM INSPECTION REPORT

NAME OF DAM: Lyman Run Dam

STATE LOCATED: Pennsylvania

COUNTY LOCATED: Potter

STREAM: Lyman Run

DATE OF INSPECTION: June 27 and 28, 1979

ASSESSMENT

The assessment of Lyman Run Dam is based upon visual observations
aade at the time of inspection, review of available records and
data, hydrologic and hydraulic computations, and past operational
performances.

The inspection and review of data of Lyman Run Dam did not reveal
any problems vhich require emargency action. The dam appears to
be in good condition with the exception of the seepage, well main-
tained and safely operated.

Lyman Run Dam is a high hazard-intermediate size dam. The Spillway
Design Flood is the PMF (Probable Maximum Flood). The spillway
and reservoir are capable of controlling the PMF. Based on
criteria established by the Corps of Engineers, the spillway is
termed adequate.

The long term effect of the seepage exiting from the downstream
toe area and right abutment should be evaluated. In additiom,
the seepage conditions occurring under prolonged high reservoir
levels {s unknown.

The following recommendations and remedial measures should de
instituted immediataly.

1. Measuring wveirs should be installed at all seepage areas
and sonitored at frequent intervals and during periods of heavy
rainfall or high reservoir level for quantity of seepage and
turbidity. The effectiveness of the grouting program should
be evaluated by a registered professional engineer knowledgeable
in earth dams and grouting. ]

2. Regular maintenance should be made on the upstream paving
blocks.

3. The cracks in the bottom of the spillway exit channel
should be repaired and sealed.

4. The slide gate oun the 5’ x 5' dox should be operated and
lubricated at regular intervals.

S. A safety inspection program should be conducted at regular
intervals.
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t. Access to the dam should be {mproved so that the dam is
accessible during flooding.

A warning system should be developed to warn downstream
residents of large spillway discharges or failure of the dam.

L. KOBERT KIMBALL & ASSOCIATES
CONSULTING ENCINEERS & ARCHITECTS
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Wwerview of upstream slope - Note drain line
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PHASE I
NATIONAL DAM INSPECTION PROGRAM
LYMAN RUN DAM
NDI I.D. NO. PA 29
DER I.D. NO. 53-49

SECTION 1
PROJECT INFORMATION

1.1 General.

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

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

o

1.2 Description of Project.

a. Dam and Appurtenances. Lyman Run Dam is an earthfill
dam 920 feet long and 50 feet high. The top width of the dam
is 14 feet. The upstream slope is 3H:1V and the downstream
slope {s 2.5H:1V. The upstream slope is protected against wave
action with an 8" layer on concrete block riprap between elevation
1645.0 and 1632.0. The embankment consists of two classes of
material. A central core consists of selected impervious
material. The upstream and downstream portions of the embankment
are constructed using pervious material. A core trench 5 feet
deep and 16 feet wide is constructed under the axis of the dam.
A line of steel sheet piling is driven along the centerline of the
trench to bedrock.

The outlet conduit consists of a 5' by 5' reinforced concrete box
culvert under the earth embankment. Three cutoff collars are
located along the culvert. A 3' by 3' sluice gate is operated

from on top of a twelve foot square reinforced concrete tower,
located 148 feet upstream of the axis of the dam. At the discharge
end of the box culvert is a scour hole with large hand placed
riprap. The discharge channel out of the scour hole is 200 feet
long with a bottom width of 8 feet to the natural stream

channel of Lyman Run.

The spillway is located at the left abutment of the dam and
consists of a concrete lined chute. The weir consists of a
125 foot long concrete ogee. A three foot thick curtain wall
extends 6 feet beneath the bottom of the weir basea. The spillway :
exit channel is a concrete chute consisting of a reinforced
concrete slab with reinforced concrete retaining walls. The
exit channel is 375 feet long and ranges in grade from 5% to
202 ending in a concrete stilling basin.




b. Location. The dam is located on Lyman Run approximately
6 miles west of Galeton, Potter County, Pennsylvania. Lyman Run
Dam can be located on the Cherry Springs, U.S.G.S. 7.5 minute
quadrangle.

c. Size Classification. Lyman Run Dam is an intermediate
size structure (50 feet high, 1428 acre-feet).

d. Hazard Classification. Lyman Run Dam is a high hazard
dam. Downstream conditions indicate that loss of more than a
few lives is probable should the structure fail (See Section 3.le).

e. Ownership. Lyman Run Dam is owned by the Commonwealth
of Pennsylvania, Department of Environmental Resources. Corres-
pondence should be addressed to:

Bureau of Operation Resources Management
Department of Environmental Resources
P.0. Box 1467

Harrisburg, PA 17120

f. Purpose of Dam. Lyman Run Dam is used for recreation.

8- Design and Construction History. The dam was designed
by the Chester Engineers for the General State Authority and
Department of Envirommental Resources. The dam was constructed
by Elmhurst Construction Company and completed in 1951. In
1972, construction began on protective measures for scour and
seepage and for grouting the right abutment and dam foundation.

h. Normal Operating Procedures. The reservoir level is
maintained at the spillway crest elevation (elevation 1635.0).
Excess inflow {s discharged over the spillway crest. The drain |
line gate is operated twice each year.

1.3 Pertinent Data. f

a. Drainage Area. 17.9 square miles

b. Discharge at Dam Site (cfs).

Maximum known flood at dam site Unknown
5' x 5' box culvert capacity Unknown
Emergency spillwav capacity at top of

dam 28,257

c. Elevation (U.S.G.S. Datum) (feet) - Elevations worked
from spillway crest elevation shown on construction :
drawings.
Top of dam - low point 1651.2 1
Top of dam - design 1652.5
Maximum pool - design surcharge 1652.5
2




Full flood control pool N/A
Normal 1635.0
Spillway crest 1635.0
Upstream portal 5' x 5' box culvert 1600.2
Downstream portal 5' x 5' box culvert 1599.8
Streambed at centerline of dam 1601.0
Maximum tailwater None
Toe of dam 1599.8
Reservoir (feet).
Length of maximum pool 5000
Length of normal pool 3500
Length of flood control pool N/A
Storage (acre-feet).
Normal pool 680
Flood control pool N/A
Top of dam 1428
Reservoir Surface (acres).
Top of dam 53
Maximum pool 53
Flood control pool N/A
Normal pool 40
Spillway crest 40
Daa.
Tvpe Earthf{ill
Length 920 feet
Height 50 feet
Top width 14 feet
Side slopes - upstream JH: 1V
- downstream 2.5H:1V
Zoning Yes
Impervious core Yes
Cutof £ Sheet pile cutoff
Grout curtain Partial, on right abutment

Reservoir Drain.

Type 5' x 5' concrete box culvert
Length 300 feet

Closure 3' x 3' sluice gate on control tower
Access By boat to control tower

Regulating facilities

Sluice gate on control tower

Spillway.

Type Concrete lined chute
Length 125 feet
Crest elevation 1635.0




Gates None
Upstream channel Lake

Downstream channel 375 foot long concrete lined chute
to stilling basin




SECTION 2
1 ENGINEERING DATA

2.1 Design. Review of information in the files of the Commonwealth
of Pennsylvania, Department of Environmental Resources revealed

that construction drawings, inspection reports, permits, photographs
and correspondence were available for review. All this data wvas
reviewed for this scudy.

2.2 Comstruction. Construction progress reports and concrete and
compaction tests were reviewed for this study.

2.3 Operation. No operating records are maintained.
2.4 Evaluation.

a. Availability. Engineering data were provided by PennDER
Bureau of Dams and Waterwavs !anagement. The state part
superintendent accompanied the inspection team to answer questions
on operation and maintenance of the dam.

b. Adequacy. The type and amount of design data and other
engineering information i{s substantial. The information is
sufficient to complete a Phase I Report.




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The onsite inspection of Lyman Run Dam was
conducted by personnel of L. Robert Kimball and Associates
accompanied by the state park superintendent on June 27 and 28,
1979. The inspection consisted of:

1. Visual inspection of the retaining structure,
abutments and toe.

2. Examination of the spillway facilities, portions
of any outlet works, and other appurtenant works.

3. Observations affecting the runoff potential of the
drainage basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appears to be in good condition with the
exception of the extensive seepage areas. The dam appears to
conform closely to the construction drawings. From a brief
survey conducted during the inspection, it was noted that the
crest of the dam is approximately 1.1 feet lower than the design
height. The upstream slope is 3H:1V and the downstream slope is
2.5H:1V. The crest width {s 14 feet. On the upstream slope
between elevations 1632.0 and 1645.0 {s a concrete block slope
paving. This paving i{s in fair condition. Some of the paving
blocks show settlement and cracking. In addition, grass is
growing between some of the blocks. The remainder of the upstream
slope, downstream slope and crest are covered with grass. Along
the downstream toe to the left of the principal spillway discharge
channel, i{s a recently placed rock drain. The exposed portion of
this drain shows a coarse gravel fill with a corrugated metal pipe
draining to the principal spillway discharge -~hannel. Seepage from
this drain during the inspection was measured to be 2 gallons
per aminute. An extensive seepage zone was located at the toe of
the dam at the right abutment. The seepage during the inspection
was neasured at 112 gallons per minute. This area has been the
subject of studies immediately after filling. A weir was installed
after construction but has subsequently been washed out. In 1974,
a grouting program was conducted to cut off some of the seepage.
After construction, seepage readings were as high as 400 gallons
per minute. A small seepage :zone was noted to the immediate
right of the reservoir drain (5' x 5' box) on the downstream |
slope of the dam. This seepage vas estimated at 4 gallons per |
minute. The park superintendent indicated that this seepage |
zone has just recently been noticed. A large wet area is q
present beyond the toe of the dam and covers most of the valley
floor.




C. Appurtenant Structures. The reservoir level at the time
of inspection was 1635.1. The emergency spillway and facilities
appeared to be in good condition. The concrete weir appeared to
be in good condition. In addition, the spillway exit channel
retaining walls appeared to be in good condition and stable.

Some cracks have developed in the bottom slab of the spillway
exit channel.

The slide gate on the 5' x 5' concrete box was not operated

during the inspection. In addition, examination of the 5' x §'
box was not conducted except examination of the exposed portion

at the downstream toe of the dam. A minimal amount of flow

vas exiting from the 5' x 5' box. Operation of the slide gate

in the control structure can only be made by gaining access to the
intake structure by means of a boat. At the discharge end of the
drain line is a riprapped scour hole. Beyond this scour hole is

& riprapped trapezoidal channel to the natural streambed of Lyman
Run.

d. Reservoir Area. The watershed is covered mostly with
woodland. The reservoir slopes are moderate to steep but are not
susceptible to massive lands!ides which would a‘fect the storage
volume of the reservoir or overtopping of the dam by displacing water.

e. Downstream Channel. The downstream channel of Lyman Run
is moderately wide and gentle. Homes are scattered throughout the
valley bottom to the town of Galeton.

3.2 Evaluation. In general the embankment and appurtenant struc-
tures appeared to be in good condition and adequately maintained.
The seepage areas at the toe of the dam are of concern and should
be monjtored at regular intervals.




SECTION &
OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir is maintained at the spillway
crest elevation 1635.0. The excess inflow discharges over the
spillvay crest. The drain line is operated twice each year.

4.2 Maintenance of the Dam. No planned maintenance schedule
is utilized. Maintenance of the dam is performed by the
Departaent of Envirommental Resources, Park Staff. Maintenance
of the dam is considered good.

4.3 Maintenance of rat Facilities. The slide gate on the
5' x 5' comcrete box is reportedly operated twice each yvear.
Maintenance of the operating facilities is considered good.

4.4 Warning System in Effect. There {s no warning system in
effect to warn downstream residents of large spillwvay discharges
or failure of the dam.

4.5 Evaluation. Maintenance of the dam and operating facilities
is considered good. There {3 no warning system in effect to warn
downstream residents. The dam {s not accessible during flooding
which should be corrected.




SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. No hydrologic information is available.
The only hydraulic information available were memorandums on
hydraulic model studies for the spillway which indicate the
spillway can function up to 25,000 cfs. Studies beyond
25,000 cfs were not performed.

b. Experience Data. The maximum flood to date is unknown.
It is reported that the spillway has performed adequately in
the past.

¢. Visual Observations. The spillway and spillway discharge
channel appeared to be in good condition.

d. Overtopping Potential. Overtopping potential was
investigated through the development of the Probable Maximum

Flood (PMF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed that the
HEC-1 Dam Safety Version systemized computer program be utilized.
The program was prepared by the Hydrologic Engineering Center
(HEC), U.S. Amy Corps of Engineers, Davis, California, July, 1978.
The major methodologies or key input data for this program are
discussed briefly in Appendix D.

5.2 Evaluation Assumptions. To enable us to complete the
hydraulic and hydrologic analysis for this structure, it was
necessary to make the following assumptions.

1. Water level prior to flood was at the spillway crest
elevation 1635.0.

2. No flow through the 5' x 5' box was considered.

5.3 Summary of Overtopping Analysis. Complete summary sheets
for the computer output are presented in Appendix D.

Peak Inflow (PMF) 28,821 cfs
Spillway Capacity 28,527 cfs

a. Spillway Adequacy Rating. rne Spillway Design Flood
(SDF) for this dam is the PMF. The SDF is based on the hazard
and size classification of the dam. Based on the following
definition provided by the Corps of Engineers, this spillway is ]
rated as sdequate as a result of our hvdrologic analysis.




Adequate - For intermediate size dams which pass the PMF.

The spillway and reservoir are capable of controlling 99% of the
PMF without overtopping the embankment. The spillway can be
considered to pass the PMF.

10




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. No signs of slumping or erosion
were noted during the inspection. However, the excessive
seepage exiting from the downstream toe of the dam and right
abutment are of concern (See section 3.1b). The long term
effect of this seepage is unknown.

b. Design and Construction Data. No stability analyses
were conducted during the design of this dam.

c. Operating Records. No operating records are maintained.

d. Post Construction Changes. In 1974, a grouting program
was conducted to cutoff some of the seepage exiting from the right
abutment toe. No seepage readings are available from just before
grouting and after grouting to determine the effectiveness of the
grouting program.

e. Seismic Stabilitvy. The dam is located in seismic zone

1. No seismic stability analysis has been performed. Normally,
it can be considered that {f a dam in this zone is stable under
static loading conditicns, it can be assumed safe for any
expected earthquake loading.




SECTION 7
ASSESSMENT AND RECOMMENDATIONS /REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The dam appears to be in good conditiom with
the exception of the extensive seepage exiting from the downstrean
toe area and the right abutment area. The visual observacions,
review of available information, hydrologic and hydraulic cal-
culations and past operational performance indicate that Lyman
Run Dam's spillway is adequate. The spillwvay is capable of
controlling the PMF without overtopping. No adequate stability
analyses have been performed for the structure. The long term
effect of the seepage i3 unknown.

b. Adequacy of Information. Sufficient information is
available to complete a Phase I Report.

c. Urgency. The recommendations suggested below should
be implemented immediately.

d. Necessity for Further Investigations. To complete some
of the recommendations/remedial measures outlined below, additiomal
investigations are required.

7.2 Recommendations/Remedial Measures

1. Measuring weirs should be installed at all seepage
areas and monitored at frequent intervals and during periods of
heavy rainfall or high reservoir levels for quantity of seepage
and turbidity. The effectiveness of the grouting program should
be evaluated by a registered professional engineer knowledgeable
in earth dams and grouting.

2. Regular maintenance should be made on the upstream paving
blocks.

3. The cracks in the bottom of the spillway exit channel
should be repaired and sealed.

4. The slide gate ou the 5' x 5' box should be operated and
lubricated at regular intervals.

5. A safety inspection program should be conducted at regular
intervals.

6. Access to the dam should be improved so that the dam is
accessible during flooding.

7. A waruing system should be developed to warn downstream
residents of large spillway discharges or failure of the dam.

12




APPENDIX A

CHECKLIST, VISUAL INSPECTION, PHASE I
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APPENDIX B

CHECKLIST, ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION, PHASE I
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APPENDIX C

PHOTOGRAPHS




e e

i
' { da kKing toward spillway (left abutment). ]




S ad I
NS il S,

it let end of rock underdrain.




ownstream slope near right abutment.




Iree en H ut let works.,

cepage at end of rod adjacent to outlet works discharge.




of dam,

md toe

areca bheve

L welt

ir.

we

'V"‘ ] lway




Imergenc

spillway.

spillway

ind

stilling




APPENDIX D

HYDROLOGY AND HYDRAULICS




APPENDIX D
HYDROLOGY AND HYDRAULICS

Hdechodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1
(Dam Safety Investigation), September, 1978, prepared bv the
Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology
used in the analysis is presented below.

1. Precipitation. The Probable Maximum Precipitation
(PMP) {s derived and determined from regional charts prepared
from pasc rainfall records including "Hydrometeorological
Reports No. 40 prepared by the National Weather Service.

The index rainfall is reduced from 10T to 20% depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is
made by the computer program using distribution methods
developed by the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in
development of the overtopping potential is based on applying
a hypothetical storm to a unit hyvdrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Savder method.
This method requires calculation of several kev parameters.
The following list gives these parameters their definition
and how they were obtained for these analysis.

Parameter Definition Where Obtained
Ce Coefficilent representing From Corps of
variations of watershed Engineers*

slope and storage

L Length of main stream From U.S.G.S.
channel miles 7.5 minute topographic
Lea Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute topographic
C? Peaking coefficient From Corps of
Engineers*
A Watershed size From U.S.G.S.

7.5 minute topographic

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.

D-1
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J. Routing. Reservoir routing is accomplished bv using
Modified Plus routing techniques where the flood hydrograph is
routed through reservoir scorage. Hydraulic capacities of
the outlet works, spillways and the crest of the dam are used
as outlet controls in the roucting.

The hydraulic capacity of the outlet works can either be
calculated and input or sufficient dimensions input and the
program will calculate an elevaticn discharge relationship.

Sctorage in the pool area is defined by an area - elevation
relationship from which the computer calculates storage.
Surface areas are either planimetered from available mapping
or U.S5.G.S. 7.5 minute series topographic maps or taken from
reasonably accurate design data.

<. Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spillway without
the dam overtopping.

5. Dam 3reach and Downstream Routing. The computer
program {s equipped %o determine the increase in downstream
flooding due to failure of the dam caused by overtopping.

This {s accomplished by routing both the pre failure peak

flow and the peak flow through the breach (calculated bv the
computer with given input assumptions) at a given point in

time and determining the water depth in the downstream channel.
Channel cross-sections taken from U.S.G.S. 7.5 minute topographic
amps were used in the downstream flood wave routing. Pre and
post failure water depths are calculated at locations where
cross-sections are {nput.
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA
DRAINAGE AREA CHARACTERISTICS: _17.9 square miles, woodland. steep slopes

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1635.0 ( 680 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A
ELEVATION MAXIMUM DESIGN POOL: 16<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>