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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available data and visual
inspections. Detailed investigations, and analyses involving topographic mapping,
subsurface investigations, test ing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of the
dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure and may obscure

• certain conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the dam will
continue to represent the condition of the dam at some point in the future. Only
through frequent inspections can unsafe conditions be detected, and only through
continued care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the spillway design flood
is based on the estimated “Probable Maximum Flood” for the region (greatest
reasonably possible storm runoff), or fractions thereof. The spiUway 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, con-
sidering the size of the darn, its general condition and the downstream damage
potential.
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PHASE 1 REPORT

NATiONAL DAM INSPECTION PROGRAM

Name of Dam: Penn Lake Dam ID 1/ PA 00542
• State Located: Pennsylvania

County Located: Luzerne
Stream: Wri ght Creek
Coordinates: Latitude 41° 05.4’, Longitude 75° 46.8’
Date of Inspection: December 14, 1979

ASSESSMENT

Penn Lake Dam,, owned by Carolyn D. and Robert H. Raymond (Penn Lake• Association), is an earth embankment approximatel y 350 feet long and 44 feet high at
its maximum section. The spiliway consists of twelve 42-inch diameter, 20-foot long
pipes located approximatel y 1,000 feet left (looking downstream) of the dam. Earth
swales on both sides of the battery of pipes function as auxiliary spillways. The 56
acre reservoir is used for recreation by members of the Penn Lake Association.

Examination of the results of the hydrologic and hydraulic analyses indicates
that the spillway (pipes and swales) is capable of passing 48 per cent of the Probable
Maximum Flood (PMF) without overtopp ing of the embankment. Failure of the dam
would increase the hazard of loss of life downstream of the dam. The capacity of the
spiliway system is therefore classified as “Seriously Inadequate”. The dam is
considered to be unsafe (non-emergency).

Based on visual observations made during the date of the inspection, the dam is
considered to be in poor condition.,~There are seeps and rust colored water along the
toe of the downstream embankme~t slope. The entire region immediately down-
stream of the dam is swampy. Bul~es, depressions and embankment sloughing are
evident on the downstream slope of the embankment. There are cut brush, stumps,
and debris over the entire downstream slope. The upstream slope of the embankment
is covered with heavy brush and there is a depression (Plate 4, Appendix E) near the
left abutment. The riprap protection on the upstream and downstream slopes of the

• embankment is poorly graded and sparse In many areas.

Recommendations and remedial measures are as follows:

a. Facilities

1. The capacity of the spiliway system should be increased in
accordance with the results of detailed hydrologic and hydraulic studies.
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2. A subsurface investigation ~~igram should be initiated to determine
the composition and in situ properties of the earth embankment and foundation
materials and to determine the stability of the dam. The investigations should be
supervised by a licensed professional engineer experienced in the design and
construction of dams.

3. Piezometers should be installed in the boreholes to evaluate pore
pressure development throughout the earth embankment and aid in determining the
source of the seeps all along the toe of the downstream earth embankment slope.

4. The area at the downstream end of the reservoir drain system should
be cleared of silt and debris. The drain system should then be appraised and repaired
as needed. A means of positive closure at the upstream end of the reservoir drain
system should be developed.

5. All brush, stumps, debris, etc. should be removed from the dam.

6. Decisions concerning the need to supplement the riprap protection,
raise the top of the dam, and add additional spiliway facilities, should await the
results of the drilling program and further hydrologic/hydraulic analyses.

b. Operation and Maintenance Procedures

1. A downstream warning system should be developed; and during
periods of heavy rainfall, the dam should be monitored and downstream residents
alerted in the event of an impending failure.

2. The owner should develop and implement a maintenance and
inspection checklist to insure that all items are maintained on a regular basis.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

PENN LAKE DAM
NDI l.D. NO. PA-00542

DER 1/40-28

SECTION 1

• PROJECT INFORMATION

1.1 General

a. Authority. Th€ 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 of Inspection. The purpose of this inspection is to evaluate the
structural and hydraulic conditions of the Penn Lake dam and appurtenant structures,
and to determine if the dam constitutes a hazard to human life or property.

1.2 Description of Project (Information obtained from the Pennsylvania
Department of Environmental Resources (DER), Dam Safety Division)

• a. Penn Lake Dam is an earth embankment, approximately 350 feet in length
with a maximum height of 44 feet. The dam impounds a reservoir with a surface area
of 56 acres and a storage capacity of 246 acre -feet at normal pool level. The top of
the dam is 20 feet wide, the downstream side slope is approximately 1.75 horizontal
to 1.0 vertical (1.75H:1V), and the upstream side slope is approximately 3H:1V. No
information is available concerning the properties of the embankment materials. The
upstream and downstream slopes of the dam are riprapped with 32 to 18 inches of
stone.

The spillway consists of a battery of twelve, 42-inch diameter, 20-foot
long, steel pipes located approximately 1,000 feet left (looking downstream) of the
dam. Earth swales on both sides of the battery of pipes function as auxiliary
spiliways. The road, which is located around the perimeter of the lake, extends over

• the spiliway pipes and across the top of the dam.

• The reservoir drain system consists of a 36-inch steel pipe with a sluice
valve located at the downstream toe of the dam. The sh’ice valve is housed in a
concrete block structure.

b. Location. Penn Lake Dam is located on Wri ght Creek at a point about 4
miles north of White Haven, in Dennison Township, Luzerne County, Pennsylvania.

• The dam site is sho~ n on the USGS Quadrangle entitled “White Haven, Pennsylvania”
at coordinates N 41 05.4, W 750 46.8’. A regional location plan of Penn Lake Dam

• is enclosed as Plate 1, Appendix E.
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c. Size Classification. Penn Lake Dam has a storage capacity of 80 million
- 

gallons (246 acre-feet) and a maximum height of 44 feet. The structure is in the
intermediate size category.

d. Hazard Classification. There are about 12 private residences in the valley
• between Penn Lake Dam and the Lehigh River (a distance of about 2~ miles). The

topography downstream of the dam is such that flood waters would be directed
towards these homes resulting in probable loss of lives and extensive property
damage. Therefore, the structure is in the “High” hazard category.

e. Ownership. The dam is owned by Carolyn 3. and Robert H. Raymond
(Penn Lake Association), Star Route Box 226, White Haven, Pennsylvania, 18661.

f. Purpose of Dam. The dam was originally built in 1905 for ice pondage.
The reservoir is now used for recreation by the members of the Penn Lake
Association.

g. Design and Construction History. The dam was built in 1905 by S.5.
Staples for ice pondage. H.S. Smith of Wilkes Barre was the designer.

h. Normal Operating Procedures. The lake is normally maintained at
Elevation 1333.0. The owner was not available to operate the reservoir drain sluice
valve during the day of inspection.

1.3 Pertinent Data (From information supplied by Pennsylvania DER & USGS)

a. Drainage Area (square miles) 7.0

b. Discharge at Dam Site (cfs)

Reservoir drain system at normal pool Elev. 1333.0 130
Reservoir drain system at top of dam Elev. 1337.5 140

• Ungated spiliway at top of dam Elev. 1337.5 3,440
Total spillway capacity at top of dam Elev. 1337.5 3,580

c. Elevation (feet above MSL)

Spiilway crest (normal, recreation pool) 1333.0
Top of dam (at low point of top of dam) 1337.5
Reservoir Drain Invert (inlet) 1299.0
Reservoir Drain Invert (outlet) 1298.0 +
Streambed at centerline of dam 1298.0 +
Maximum tailwater 1305.0 ±

-2-
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d. Reservoir (miles)
- - - Length of normal, recreation pool 0.61

Length of maximum non-overtopp ing pool 0.63
Fetch at normal pool 0.33

e. Storage (acre-feet)
Normal, recreation pool, Elev. 1333.0 246
lop of dam at low point, Elev. 1337.5 500

f. Reservoir Surface Area (acre s)
Normal, recreation pool, Elev. 1333.0 56
Top of dam at low point, Elev. 1337.5 71

g. Dam Data
Type Earth
Length 350 feet
Height 44 feet (maximum)
Top width 20 feet
Side Slopes 3H:1V (upstream); 1.75H:1V (downstream)
Zoning No
Impervious core No

• Cutoff No
Grout Curtain No

h. Spillway
Type 12, 42-inch steel pipes. Earth

swales on each side of the steel
pipe spillway acts as an auxiliary
spillway.

Width 42 feet at spring line of pipes plus
swales 200 feet.

Length 20 feet
Crest elevation 1333.0±
Gates None
Upstream channel About 30 feet long, rock bottom,

2H:1V side slopes.
Downstream channel Follows a natural draw through a

heavily wooded region.

Outlet Works
Type 36-inch steel pipe
Length 230 feet ±
Closure Sluice valve at downstream end.
Access Intake is submerged; outlet struc-

ture and operating mechanism are
at the downstream toe.

Regulating feciiities Hand operated sluice valve.

I
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SECTION 2

ENGINE . rUNG DATA

2.1 Design

a. Data Available. The information available for review of Penn Lake Dam
includes the following (all information obtained from the Pennsylvania DER main
office files in Harrisburg, Pennsy lvania):

1. Dam inspection reports beginning in 1912 and through the fo11owin~,,years.

2. Photographs beginning in 1912 and through the following years.

3. “A pplication for Permit to Draw Dam or Other Body of Water in
Accordance with the Act of 12-15-59”, 1971.

4. Miscellaneous correspondence.

5. Sheet showing shoreline of reservoir prepared in 1949.

b. Design Features. The design features are discussed in Section 1.2.a and
shown on Plates 3, 4, and 5 of Appendix E.

2.2 Construction

The dam was built in 1905 by S.S. Stap les for ice pondage. H.S. Smith of Wilkes
Barre was the designer.

2.3 Operation

Operation procedures appear to be limited to those necessary to draw down the
reservoir by means of the sluize valve located in a concrete block shed at the
downstream toe of the dam. T’ iere is no evidence that operating procedures have been
written for this structure.

2.4 Evaluation

a. Availability. Very limited material is available. The one sketch of the
• impoundment area is enclosed as Plate 2 in Appendix E.

b. Adequacy. Although design and construction information is minimal, a
Phase I evaluation is considered reasonable based on the revealing conditions observed
during the field inspection.

c. Validity . There appears to be no reason to question the validit y of the
limited data available.

-4-
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SECTION 3

VISUAL INSPECTION

31 Findings

a. General. The field inspection of the Penn Lake Dam took place on
December 14, 1978. The reservoir water surface elevation was approximately 1333.0
during the inspection. No underwater areas were inspected. The observat ions and
comments of the field inspection team are in the checklist which is Appendix B of
this report. The appearance of the facility indicates that the dam and its
appurtenances are marginally maintained.

b. Dam. There are numerous bulges and depressions of more than a foot
which form an undulating pattern along both the upstream and downstream slopes and
the top of the dam. A survey revealed that the top of the darn elevation varies as
much as 4.5 feet along the 350-foot length of the embankment. There is also some
embankment sloughing on the downstream slope. It is difficuit to appraise the extent
of the undulations, sloughing, and what is left of the riprap facing on both the
upstream and downstream slopes of the dam because of cut trees and debris on the
slopes. There are seeps and murky rust colored water along the toe of the
downstream embankment slope. The entire region immediately downstream of the
dam is swampy.

c. A_ppurtenant Structures. The spillway,which consists of a battery of
twelve 42-inch diameter, 20-foot long pipes, located approximately 1,000 feet left
(looking downstream) of the dam, is seriousl y inadequate. There are no trashracks
upstream of the spillway pipes to prevent debris from reducing the flow. Earth
swales on both sides of the battery of pipes function as auxiliary spiliways.

The sluice valve of the reservoir drain system is assumed to be in a
partially opened position judging from the amount of water flowing in the vicinity of
the concrete block structure which houses the sluice valve.

ci. Reservoir. Area reconnaissance of the reservoir disclosed no evidence of
excessive siltation, slope instability, or other features that would significantly affect
the storage capacity of the reservoir. The slopes along the perimeter of the reservoir
are vegetated and on gradients of less than ten per cent.

e. Downstream Channel. For about 80 per cent of the 2.5 miles from Penn
Lake Dam to the Lehigh River, Wri ght Creek flows through a heavily wooded region.
The balance of the distance is through meadows. There is one highway bridge about 2
miles downstream of the dam. The channel gradient averages about 1.4 per cent for
the entire 2.5 miles. There are about ~ dozen homes within the potential damage
area along Wright Creek downstream of Penn Lake Dam.

-5-
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SECTION 4

OPERATIONAL FEATURES

4.1 Procedures

Operational procedures have been covered in Section 1.2.h. Written operating
procedures were not made available. Normal operating procedures for this structure
do not require a dam tender.

4.2 Maintenance of the Dam

Attempts to contact the owner of the clam were unsuccessful. The dam appears
to be marginally maintained.

4.3 Maintenance of Operating Facilities

No operating mechanism for the sluice gate was visible during the inspection. It
is assumed that any operating mechanism would be housed in the inaccessible
concrete block structure at the downstream end of the reservoir drain conduit. The
sluice valve is maintained by the Penn Lake Association. Further discussion of the
maintenance of the sluice valve is covered in Section 2.3.

4.4 Warning System in Effect

There is no evidence that a format warning system or procedures to be followed
during periods of exceedingly heavy rain~cll is in effect.

4.5 Evaluation of Operational AdeQuacy

The operation and maintenance procedures appear to be marginal for the Penn
Lake Dam. An operation and maintenance check list should be developed and
implemented by the owner. 

-

A formal warning system should be implemented because of the probability of
loss of life and extensive property damage downstream in the event of a failure of the
dam.

The dam is accessible under all weather conditions for inspection and
emergency action.

-6-
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SECTION 5
- - HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. There is no original design information available. The
drainage area contributing to Penn Lake Dam is about 4.5 mites long and averages
about 1.5 miles wide. Ground elevations range from 2060 to 1333. The slopes of the
watershed adjacent to the reservoir are all less than ten per cent. The watershed is
nearly 100 per cent wooded. The runoff characteristics of the watershed may
undergo change In the future as a result of development.

The spillways are capable of handling a discharge of 3440 cfs. However,
the SDF for this “Intermediate” size dam, with a “High” hazard classification, is the
PMF which has a peak inflow of 7690 cfs and a peak outflow of 7630 cis. The PMF
hydrograph was routed through the reservoir with the starting water surface elevation
at the crest of the spillway, Elev. 1333.0. The maximum water surface elevation in
the reservoir resulting from the PMF routing would be 5.6 feet above the spillway
crest and 1.1 feet above the lowest point of the top of the dam.

For further information, refer to the computations, data, and printouts included
in Appendix C.

b. Experience Data. There is no evidence that rainfall or water level records
are kept for this dam.

c. Visual Observations. The major spiliway elements, which consist of
twelve, 42-inch steel pipes and adjacent earth swales, showed no visible signs of
deterioration.

Further observations are given in Appendix B.

d. Overtopping Potential. The SDF is the PMF for this “Intermediate” size,
“High” hazard structure. Examination of the results of the hydrologic and hydraulic
analysis indicates that the spillways are capable of passing 48 per cent of the PMF
without overtopping of the embankment. (See Appendix C for computations).

e. Spillway Adequacy. A dam break analysis was performed to evaluate the
• increased “hazard to loss of life downstream from the dam from that which would

exist just before overtopp ing failure” (ETL 1UO-2-234 , 10 May, 1978). According to
the analysis, failure of the Penn Lake Dam during the occurrence of 50 per cent of
the PMF would increase the depth of overbarik flow from 3.0 feet to 5.2 feet in the
hazard area. The peak discharge at the hazard area would increase from 3,860 cfs to
11,150 cfs. Failure of the dam is considered to significantly increase the hazard to
loss of life. Therefore, the spiliway of the Penn Lake Dam is classified as “seriously
inadequate”.

a •
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. There are surface undulations of more than a foot
along the top of the dam and the side slopes of the embankment which could be the
result 0f settlement or poor construction methods. The riprap facing on both the
upstream and downstream slopes of the embankment is obscured by the cut trees and
debris on the slopes. Seeps and rust colored water are evident along the toe of the
downstream embankment slope. The entire region immediately downstream of the
dam is swampy.

Due to the lack of information concerning the embankment and foundation
materials, the stability of the dam cannot be properly assessed.

b. Design and Construction Data. There are no design and construct ion data
ava ilable. It is known that the structure was originally designed in 1905 by H.S. Smith
of W ilkes Barre and it was built by S.S. Stap les during the same year.

c. Operating Records. There is no evidence that operating records are
maintained at this structure.

d. Post Construction Chanqes. Since there are no records of the original
design and construction, there is no way of knowing exactly what constituted the
original structure. Sometime after the original construction, the dam was increased
in height from 24 feet to 44 feet , and the spillway was developed approximately 1,000
feet left (looking downstream) of the dam. There is no documentation of when these
modifications were made. From the DER files, information is available on
maintenance repair work done on the dam through the years.

e. Seismic Stability. Penn Lake Dam is located in Seismic Zone I of the
• “Seismic Zone Map of Contiguous States”. Normally, it can be considered that if a
• dam in this zone is stable under static loading conditions, it can be assumed safe for

any expected Zone I earthquake conditions.

/
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SECTION 7
- 

• 
— ASSESSMENT, RECOMMENDATIONS, PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Evaluation. Based on visual observations made during the date of the
inspection, the dam is considered to be in poor condition. There are seeps and murky• rust colored water evident along the toe of the downstream embankment slope. The
entire region immediately downstream of the dam is swampy. Bulges and depressions
are evident on the downstream slope of the embankment and there is some
embankment sloughing. There are cut brush, stumps, and debris over the entire
downstream slope. The upstream slope of the embankment is covered with heavy
brush and there is a depression (Plate 4, Appendix E) near the left abutment. The
riprap protection on the upstream and downstream slopes is poorly graded and sparse
in many areas.

The SDF is the PMF. Examination of the results of the hydrologic and
hydraulic analysis indicates that the spillway is capable of passing 48 per cent of the
PMF without overtopp ing of the embankment . Failure of the dam would increase the
hazard to loss of life downstream of the dam. Therefore, the capacity of the drop
spiliway is classified as “seriously inadequate”. The dam is considered to be unsafe
(non-emergency).

It is assumed the sluice valve of the reservoir drain system is partially
opened. This observation is based on the amount of water flowing in the vicinity of
the concrete block structure at the toe of the downstream embankment slope which
houses the sluice valve.

b. Adequacy of Information. Although design and construction information is
minimal, a Phase I evaluation is considered reasonable based on the revealing
conditions observed during the field inspection.

c. Urgency. The remedial measures recommended in Section 7.2 should be
effected immediately.

d. Necessity for Further Evaluation. Further investigation should be
performed to determine the source of the seeps, rust colored water, undulations, and
sloughing of the embankment. Detailed hydrologic and hydraulic studies should be
made to determine the necessity to increase the spillway system for this structure.

7.2 Recommendations and Remedial Measures

a. Facilities.

1. The capacity of the spiliway system should be increased in
accordance with the results of detailed hydrologic and hydraulic studies.

2. A subsurface investigation program should be initiated to determine
the composition and in situ properties of the earth embankment and foundation
materials and to determine the stability of the dam. The investigations should be
supervised by a licensed professional engineer experienced in the design and
construction of dams.

-9-
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3. Piezometers should be installed in the boreholes to evaluate pore
pressure development throughout the earth embankment and aid in determining the

• source of the seeps all along the toe of the downstream earth embankment slope.

4. The area at the downstream end of the reservoir drain system should
be cleared of silt and debris. The drain system should then be appraised and repaired
as needed. A means of positive closure at the upstream end of the reservoir drain
system should be developed.

5. All brush, stumps, debris, etc. should be removed from the dam.

6. Decisions concerning the need to supplement the riprap protection,
raise the top of the dam, and add additional spiliway facilities, should await the
results of the drilling program and further hydrologic/hydraulic analyses.

b. Operation and Maintenance Procedures

1. Because there are about a dozen homes located along Wri ght Creek
between Penn Lake Dam and the Lehigh River (a distance of about 2~ miles), a
downstream warning system should be developed, and during periods of heavy rainfall,
the dam should be monitored and downstream residents alerted in the event of an

• impending failure.

2. The owner should develop and implement a maintenance and
inspection checklist to insure that all items are maintained on a regular basis.
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t o- SITE GEOLOG 1

Penn Lake Dam

Penn Lake is located in a high plateau depression within the

glaciated portion of the Appalach ian Mountain section of 
the Valley

and Ridge physiographic province. At the site sedimentary units of

the predominantly red sha les and sandstones of the Miss issippian
Mauch Chunk formation dip sl ightly northwes t. Some thin deposits of
rock debris , remnants of Pleistocene (Wisconsin) glaciation overlie
the bedrock formations. No faults on major structural defects are

noted in the vicinity of the dam or lake.
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