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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, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of the
dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drsined 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 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, con-
sidering the size of the dam, its general condition and the downstream damage
potential.
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1.

PHASE | REPORT

NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Fawn Lake Dam ID # PA 00309
State Located: Pennsylvania

County Located: Pike

Stream: Tributary to West Falls Creek

Coordinates: Latitude 41° 30.2' Longitude 75° 04.0"
Date of Inspection: November 20, 1978

ASSESSMENT

Fawn Lake Dam is an earth embankment dam with a concrete overflow
spillway. The dam is approximately 400 feet long and has a maximum height of 41
feet. The dam is located approximately 3,000 feet north of Pennsylvania Route
590 at the Town of Bohemia.

The spillway is adequate for discharge of the Probable Maximum Flood
without overtopping of the embankment.

Based on visual observations and review of the information obtained from
the Pennsylvania Department of Environmental Resources, Fawn Lake Dam is
considered to be in fair condition. However, several conditions were observed that
require maintenance or monitoring:

The riprap on the upstream face of the dam is poorly graded, unevenly
distributed, and provides inadequate coverage. The riprap should be
supplemented to provide a well graded, evenly distributed layer of
slope protection extending to the top of dam.

A longitudinal depression extends across the upstream face of the
embankment. The depression varies in depth from a few inches to
more than 2 feet. Another depression was observed along the left
abutment parallel to the left training wall. These depressions should
be monitored to determine if any differential movement occurs.

Animal burrow holes and several small bushes were observed on the
upstream face of the embankment. The animal holes should be filled
with suitable material, and the bushes removed.

il =

- o i s . o o . v i




: 4, The conditions at the site evidence a general lack of maintenance. A

;- program of periodic maintenance should be established to include but

' not be limited to mowing the grass, exercising the gate valve, and
clearing the toe drain pipes of weeds and sediment.

R R A«

S. The top of dam has an uneven profile and is below design elevation in
two locations. Additional fill material should be placed as needed to
regrade the embankment to design elevation.

6. No flood warning system is in effect at this site. During periods of
heavy rainfall, the dam should be monitored, and downstream residents
alerted in the event of an impending failure.
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OVERVIEW
FAWN LAKE DAM
PIKE COUNTY , PENNSYLVANIA
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i: PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
FAWN LAKE DAM
INVENTORY NUMBER-PA 00309

: SECTION 1
i PROJECT INFORMATION

1.1 General

a. Authority. The Dam Inspection Act, Public Law 92-367, authorized
: the Secretary of the Army, thrcugh the Corps of Engineers, to lnitmte 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 at Fawn Lake Dam and to determine if the
dam constitutes a hazard to human life or property.

5
1.2¢r" Project Description
Tv) o Description of Dam _and Appurtenances. (From information obtained
from thé\Pennsylvania Department of Environmental Resources - DER, Dam Safety
e Section).” Fawn Lake Dam is a homogeneous earth embankment structure provided
with a blanket drain and a rock toe. The design includes provision of a key trench.
The embankment is approximately 400 feet long and has a maximum height of 41
feet.

> A 90-foot long overflow spillway is located between ihe embankment
and the left abutment. The dam is provided with 5 feet of freeboard above the
spillway crest. Spillway training walls extend both upstream and downstream of
the spillway, as shown on Plate 4. A concrete apron extends 100 feet downstream
of the spiliway, and varies in width from 90 feet at the spillway to 25 feet at the
outlet channel. A trapezoidal outlet channel is lined with grouted riprap for
approximately 250 feet downstream of the apron.

»A 24-inch diameter reinforced concrete pipe is provided as a low level
outlet, Flow through the pipe is controlled by a gate valve at the upsiream toe of
the embankment. The operating stem extends from the valve to the top of dam,
and is supported on concrete columns embedded in the embankment. W
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b. Location. Fawn Lake Dam is located about 3,000 feet north of

Pennsylvania Route 590 at the Town of Bohemia. The dam is located approxi-

F mately 7 miles from Hawley, Pennsylvania, and 3 miles from Rowland, Pennsyl-

vania. The dam site is shown on the USGS Quadrangle ent:tled "Narrowsburg,

Pennsylvania - New York at coordinates N 41° 30.2', W 75° 04.0'. A regional

location plan of Fawn Lake Dam is enclosed as Plate 1, Appendix Ee




c. Size Classification. Fawn Lake Dam has a maximum structural height

of 41 feet and a normal storage volume of 1,200 acre-feet. The dam is in the
intermediate size category.

d. Hazard Classification. The Town of Bohemia, Pennsylvania is located
approximately one mile downstream of the dam. Failure of the structure would
cause property damage and probable loss of human lives. Therefore, the dam is in
the high hazard category.

e. Ownership. The dam is owned by the Fawn Lake Forest Association,
RD 1, Hawley, Pennsylvania.

3 -f. Purpose of Dam. Fawn Lake Dam was constructed for recreation and
real estate development.

3 g. Design and Construction History. (From informiation obtained from
DER). The dam was designed by Edward C. Hess Associates of Stroudsburg,
Pennsylvania. The construction contractor was Bonhann's General Contracting of
Honesdale, Pennsylvania. Construction of the dam was completed in May of 1971.

h. Normal Operating Procedure. The reservoir is normally maintained at
the spillway crest elevation. Inflow occuring when the reservoir is at or above the
spillway crest elevation is discharged over the spillway.
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1.3 Pertinent Data

§ a. Drainage Area. The drainage area to the Fawn Lake Dam is 1.17
g square miles, as taken from information provided by the DER, and verified on
topographic maps.

b. Discharges at Dam Site. No high pool or discharge records were made
1 available. The spillway capacity for the top of dam (Elevation 1241.0) is
approximately 3,520 cubic feet per second (cfs).

c. Elevation (feet above MSL)

: Spillway Crest 1,236
: Design Top of Dam 1,241
: Drainage Pipe Invert (inlet) 1,205
1 Drainage Pipe Invert (outlet) 1,201
] d. Reservoir (miles) |
‘ Length of normal pool .85 1
! Length of maximum pool (PMF) .86
e.  Storage (acre-feet)
Normal Pool (E1.1236) 1,200 |
Maximum Pool (ELL1239.7 - PMF) : 1,754 1
Top of Dam (EL.1241) 1,960
O
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f. Reservoir Surface Area (acres)

Normal Pool 146
Maximum Poo! (PMF) 153
Top of Dam 155

g. Dam Data. (From information provided by DER)

Type Earth Embankment
Length 400 feet +
Height 41 feet (maximum)
Top Width 29 feet
Side Slopes  2.5H:1V (upstream); 2.5H:1V to 3H:1V (downstream)
Zoning None
Impervious Core None
Cutoff Trench with compacted embankment material
Grout Curtain None

h. Diversion and Requlating Tunnel

None
[ Spillway

Type Qverflow weir
Length of Weir 90 feet
Crest Elevation 1,236.0 feet MSL
Gates None
Upstream Channel None
Downstream Grouted riprap

j»  Regulating Outlets. The outlet is a 24 inch diameter reinforced
concrete pipe controlled by a gate valve it the upstream toe of the dam.




SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available. The engineering data made available by DER includes
the following:

1. “Application", "Report Upon the Application", and "Permit" for Fawn
Lake Dam, 1970.

2. Construction Drawings.

3. Contract Provisions and Specifications.
4. Photographs.

5. Construction Progress Report.

6. Application for Permit to Draw Dam or Other Body of Water in
Accordance with the Act of December 15, 1959.

7. Miscellaneous correspondence, inspection reports, etc.

8. Outlet Works Details.

9. Cross Section and Profile of Dam.

10. Spillway Discharge Channel and Cut Off Wall.

11. Spillway Details.

12. Location and Site Plan.

A soils investigation including design recommendations was prepared for

Hess Associates by Northeastern Engineering Company. No design calculations
were made available for review.

b. Design Features. The principal design features for the structure are
shown on the drawings enclosed in Appendix E. A description of the features is
discussed in Section 1.2.a.

2.2 Construction

Construction information includes extensive field density and concrete
compression test results. Review of the field density test results reveals a
conscientious effort to meet the minimum density requirements. Wherever the
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compaction was found to be below the design requirements, recompaction and
retesting was required until the specified compaction was obtained.

A final construction inspection of the Fawn Lake Dam took place on April
20, 1971. Construction photographs from the DER files revealed no apparent
inconsistencies with the design drawings.

2.3 Operation

No formal operating procedures were included in the information obtained
from DER, other than a minimum statutory discharge of 0.18 cfs. Mr. Richard
Tussel, Manager, Fawn Lake Forrest Association, stated that he was not aware of
any operational procedures associated with the dam.

2.4 Evaluation
a. Availability. All information made available was obtained from DER.

b.  Adequacy. The design drawings made available appear to be adequate
for a Phase I investigation. If provided, design computations and embankment
stability analyses would have been helpful in determining the suitability of the dam
design.

c.  Validity. There is no reason to question the validity of the data
obtained from DER.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Fawn Lake Dam took place on
November 20, 1978. At the time of inspection, the reservoir water surface was
approximately one-half inch above the spillway crest. No underwater areas were
inspected.

b. Dam. The riprap on the upstream face of the embankment is a poorly
graded mix of large, relatively flat, angular rocks and smaller stone. There is little
uniformity in the distribution and placement of the rock. Small bushes and animal
burrow holes are located at several points along the upstream face.

An undulating depression was observed along the upstream face of the
dam, about 1 to 3 feet from the top of dam. The depression extends across much
of the embankment parallel to the crest. The depression varies in depth from a
few inches to more than 2 feet. Field measurements of the top of dam and both
side slopes reveal no inconsistencies with the design drawings.

The dam is overgrown with a thick 2-foot cover of grass, which could
conceal problem areas. Undulations were observed on the top of dam and on the
downstream slope. The undulations appeared at regular intervals, and could be
caused by clumping of the grass cover near the roots.

C. Appurtenant Structures. The concrete overflow spillway adjoins the
left abutment. The silt level at the spillway is approximately 3 feet below the
spillway crest. The top foot of the spillway crest appears to have been formed
separately from the underlying concrete. The contact area between the two pours
has a rough surface which is evident across the entire spillway. Minor spalling of
concrete surfaces has occured at several construction joints on the training walls
adjoining the spillway. The apron downstream of the spillway is a trapezoid in plan
view, as shown on Plate 4. Weep holes are located at approximately 10-foot
intervals along each training wall. No flow was observed from any of the weep
holes. At the downstream end of the apron, there is a 2-foot drop to the bed of the
grouted riprap discharge channel. Some minor spalling of concrete was noted at
the contact between the apron and channel.

The gate valve control for the 24-inch diameter outlet pipe is located
at the upstream edge of the top of dam. The valve stem is supported on concrete
piers that appear to have differentially settled, and are now inclined towards the
reservoir, which will impair operation of the gate. The operating handle for the
valve was not in place at the time of inspection. The outlet pipe terminates at a
concrete outlet structure located at the downstream toe of the dam. Toe drain
outlet pipes terminating at the side walls of the outlet structure were partially
filled with sediment and weeds at the time of inspection. Flow from the toe drain
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( J pipe at the left side of the outlet structure was estimated at one-half gallon per

minute at the time of inspection. The discharge from the right side toe drain pipe
was substantially less.

d. Reservoir Area. The drainage area is predominatly woodland with
mild slopes. :

e. Downstream Channel. The channel downstream of the spillway is
riprap lined for approximately 350 feet downstream of the dam. Further
downstream the channel is mildly obstructed with vegetation. The stream channel
is partially blocked where it crosses under Township Road 439 via two culverts. In
the area of the road, the vegetation is heavy and one of the culverts is partially
filled with sediment. The stream is clear of obstructions and parallels the township

road from the road crossing to the town of Bohemia. Failure would cause property
damage and probable loss of human lives.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

Review of the information received from DER, field observations, and a
discussion with Mr. Richard Tussel, Manager, Fawn Lake Forrest Association failed
to reveal any formal operational procedures other than maintaining a minimum
discharge of 0.18 cfs. into the downstream channel.

Mr. Tussel stated that the grass is mowed periodically and debris
removed from the spillway apron as needed.

4.2 Maintenance of Dam

Mr. Tussel stated that maintenance is performed on an "as needed" basis.

4.3 Maintenance of Operating Facilities

The only operating facility associated with the dam is the gate valve for the
outlet pipe. Mr. Tussel did not have the operating handle for the gate valve.
Therefore, the operating condition of the drawdown facilities could not be
assessed. Mr. Tussel stated that the gate valve was not periodically exercised.

4.4 Description of any Warning System in Effect

No flood warning system is in effect at this site.

4.5 Evaluation of Operational Adequacy

The operational condition of the gate valve should be evaluated by reqular
periodic exercise of the system. The grass should be mowed at least twice
annually. During periods of heavy rainfall, the dam should be monitored period-
ically, and downstream residents alerted in the event of an impending failure.

R . y = 3
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SECTION 5
HYDRAULIC/HYDROLOGIC

S.1° Evaluation of Features

a. Design Data. Fawn Lake Dam has a drainage area of 1.17 square miles
and impounds a reservoir of 1,200 acre-feet. The dam is provided with 5 feet of
freeboard sbove the spillway crest. The spillway is a 90-foot long concrete
overflow structure with a maximum capacity of approximately 3,520 cfs.

b. Experience Data. According to Mr. Tussel, the maximum stage at the
dam was about 3 inches above the spillway crest.

c. Visual Observations. The geometry of the spillway apron is poorly
designed. Water discharged over the spiliway would accelerate across the apron
due to the contraction of the training walls. The training walls may act as a
constriction under high flows and limit the effectiveness of the spillway system.

d. Overtopping Potential. The recommended Spillway Design Flood is the
PMF. The peak inflow and outflow rates for the PMF are 3,570 cfs and 2,260 cfs
respectively. The spillway is capable of discharging the PMF without overtopping
of the embankment. (See Appendix C for computations.)

e. Spillway Adequacy. The Fawn Lake Dam spillway is classified as
adequate.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.  Visual Observations. The undulating depression observed along the
upstream face of the dam could be a result of poor compaction during construction,
wave action above the limit of riprap protection, or the combined effects of poor
compaction and wave action. The depression parallel to the left training wall could
be due to settlement of poorly compacted backfill. Neither depression appears to
presently threaten the stability of the dam.

Based on the field inspection, the concrete spillway shows no signs of
structural instability or deterioration of concrete surfaces. According to the
design drawings, reinforcing bars join the spillway and the apron, and construction
joints tie the spillway into the training walls.

b. Design and Construction Data. The embankment cross section
geometry shown on the design drawings was verified during the field inspection.
The soil properties of proposed embankment material, as analysed by Northeastern
Engineering Company, appear suitable. Although a filter blanket design is shown
on the drawings, no seepage or stability calculations were made available for
review. Review of an extensive file of field density tests appears to indicate that
the embankment construction was inspected on a regular basis.

¢.  Operating Records. There are no operating records maintained for
this structure.

d. Post_Construction Changes. No reported post construction changes
are included in the information provided by DER.

e. Seismic Stability. The dam is located within Seismic Risk Zone 1 of
the Seismic Zone Map of Contiguous States. A dam located in Seismic Zone 1 is
generally considered to be safe under any earthquake loading conditions if it is safe
under static loading conditions.

o 1D




SECTION 7
ASSESSMENT, RECOMMENDATIONS, PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. The visual observations and review of available information
indicate that the Fawn Lake Dam is presently in fair condition. The areas of
depression observed during the visual inspection could be settlement. The spillway
is classified as adequate.

b. Adequacy of Information. The information provided by DER appears
to be adequate for a Phase I investigation.

Cs Urgency. Recommendations should be implemented as soon as prac-
ticable.

d. Necessity for Further Investigation. No further investigations are
recommended at this site.

7.2 Recommendations, Remedial Measures

a. Facilities.
1) The depressions along the upstream slope and along the left
training wall should be monitored to determine if any differential movement
occurs,

2) The riprap should be supplemented with large and medium sized
rock to provide a well graded riprap layer to extend to the top of dam.

3) Animal burrow holes should be filled with suitable material, and
all bushes should be removed from the embankment.

4) Areas below design elevation should have additional fill placed to
regrade the embankment to design elevation.

b. Operation and Maintenance Procedures.

1) The embankment should be mowed regularly to prevent the
growth of deep rooted vegetation, to deter burrowing animals, and to uncover other
conditions potentially hazardous to the structure.

2) The outlet gate should be operated periodically to insure proper
maintenance.

3) The toe drain pipes should be cleared of weeds and sediment
periodically.

«ll -
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U 4) During periods of heavy rainfall, the dam should be monitored
periodically and downstream residents alerted in the event of an impending failure.
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APPENDIX

A

Check List Engineering Data
Design, Construction, Operation
Phase I
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Hydrologic & Hydraulic Data
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SITE GEOLOGY
~ FAWN LAKE

Fawn Lake is located within the Eastern Glaciated section
of the Appalachian Plateaus physiographic province. The
geologic structure at the site is relatively simple with
thick Pleistocene glacial deposits, consisting of till
and other rock debris units, overlying the horizontal beds
of non-marine red and gray shales and sandstones of the
Devonian Catskill continental sedimentary group. Bedrock
does not outcrop at the site and was not encountered to
20-foot depths in the design stage exploratory borings
along the dam axis. The dam is constructed on glacial
deposits considered to be dense and homogeneous, but not
impermeable, however, no seepage losses were observed
downstream of the dam during this inspection.

No faults or major structural defects are known to exist
in the buried bedrock in the vicinity of the site.
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