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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 drained prior to inspection, such action, while Improving the stability
and safety of the dam, remo~ves the normal load on the structure and may obscure
certa in 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 spiliway 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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PHASE I REPORT
L NATIONAL DAM INSPECTION

Name of Dam: Wilson Creek Dam ID # PA 00318
State Located: Pennsylvania
County Located: Pike
Stream: Wilson Cree~c• 

‘ Coordinates: LatItude 41 17.4’, Longitude 750 14.4’
Date of Inspection: December 5, 1978

ASSESSMENT

Wilson Creek Dam, is a zoned compacted earth embankment approximately
600 feet long and 32 feet high at its maximum section. The level of the reservoir
is controlled by means of a single stage, drop inlet, closed conduit spitiway
(Principal Spillway). A grass covered spiliway (Emergency Spiliway) is located at

• 
• the left (looking downstream) abutment.

Examination of the results of the hydrologic and hydraulic analyses indicates
that the spiliway system is able to pass approximately 84 percent of the Probable

1 Maximum Flood (PMF) without the dam being overtopped. The SpilIway Design
Flood (SDF) for this “High” hazard structure is the PMF. Therefore, the spiliway
system is classified as “Inadequate”, but not “Seriously Inadequate” because It
passes more than 50 percent of the PMF.

• Based on visual observations and review of the information obtained from the
• Pennsylvania Department of Environmental Resources, Wilson Creek Dam is in

• I • good condition. However, certain items require attention:

• I 1. There is slight seepage around the Principal Spiliway conduit where the
conduit projects from the downstream face of the dam. It is recommended
that minor excavation be performed at the outlet to examine the filter

• - • drain and determine if a riprap cover would be appropriate.

• 
• 2. There is some erosion at the downstream end 0f the stilling basin. Riprap

should be added to prevent further erosion.

• 3. The operating condition of the reservoir drain sluice gate should be
- assessed. The owner should provide access to the riser in order to operate

• • and maintain the gate system.
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4. A warning system should be developed. During periods of heavy ra infal l,• the dam should be monitored and downstream residents alerted in the
event of an Impending failure.

• O’BRIEN & GERE ENGINEERS, INC.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

WILSON CREEK DAM
ND! I.D. NO. PA-00318

DER II 52-154

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 dams throughout the United States.

b. Purpose of Inspection. The purpose of this inspection is to evaluate the
structural and hydraulic conditions at Wilson Creek Dam and to deter-
mine if the dam constitutes a hazard to human life or property.

1.2 Description of Project (Supplemented by information obtained from the
Pennsy lvania Department of Environmental Resources (DER), Division of
Dam Safety, Harrisburg, Pennsylvania.)

~~~~~ ACf

a. Description of Dam and Appurtenances. Wilson Creek Dam is a zoned
earth embankment with a foundation cutoff trench. The cut-off trench
has a base width of 12 feet and extends into the foundation. The cut-off
trench is backfilled with a zone of silty sand and slit of low permeability.
The central core of the dam is composed of silty sand and silt to an

• elevation 9.5 feet below the top of the dam. The remainder of the dam
is a pervious zone of silty gravel. The earth embankment has side slopes
of 3 horizontal to 1 vertical (3H:1V) on the upstream side and 2H:1V on
the downstream side. Germs exist on the upstream and downstream
slopes of the dam. The berm on the upstream side is 8 feet wide and
slopes towards the reservoir on a 12.5 percent grade; its lowest elevation
is at the normal pool 1708.4. The berm on the downstream slope is 36
feet wide and slopes downstream on a 1.4 percent grade. This berm is
used as a roadway with its lowest elevation at 1710.

There is a foundation drain trench located at the downstream toe of the
impervious core. The 3-foot wide trench is excavated into the foun-

• dation, backfilled w ith filter material, and capped with a filter blanket 8
feet wide and 2 feet thick. The foundation drain trench Intercepts the
Principal Spillway conduit trench which is backfilled with filter material.

• 
- The filter material in the conduit trench extends from the toe of the

- 1-
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impervious core to near the end of the conduit. There is a 6-Inch
perforated bituminous coated corrugated steel pipe on both sides of the
principal spiliway conduit in this trench.

The Principal Spiliway consists of a 24-inch prestressed reinforced
concrete conduit and an 18.4-foot high reinforced concrete riser which
has a crest Elevation of 1708.4 (normal pool). The Principal Spiliway
conduit is laid on a concrete cradle in a 10-foot wide trench excavated
into natural ground. Selected material was used to backfill around the
conduit. Four (4) reinforced concrete anti-seep collars are located along
the Principal Spi~~iay conduit spaced at 22 foot centers. The two end
sections of the Principal Spillway conduit. are supported by a reinforced

- j concrete cradle and a reinforced concrete “Bent” which consists of a
cross beam and two 2-foot diameter piles driven to a minimum of 2 feet

• below the bottom of the stilling basin.

The inside dimensions of the riser are 2 feet by 6 feet. There is an
orifice (crest Elev. 1708.4) on two sides of the structure. Anti-vortex
walls are incorporated into the top of the riser. An 18-inch diameter
bituminous coated corrugated steel draw-down pipe is provided at the
base of the riser along with an 18 inch diameter sluice gate.

An Emergency Spiliway is located at the left abutment of the dam. The
sp illway is a trapezoidal section formed by excavation of the natural
material at the left abutment. The spillway has a bottom width of 82
feet, side slopes of 3H:1V, and is grass lined. There is a 30-foot long
level section located just downstream from the centerline of the dam.
The Elevation of the level section is 1715.2. A 350-foot long forebay
channel slopes upward on a 2 percent grade to the level section.
Downstream from the level section the channel slopes downward on a 3.L

percent grade for about 350 feet before blending in with the natural
• ground.

b. Location. Wilson Creek Dam is located on Wilson Creek at a point about
~ mile upstream and northeast of Roemersville, in Green township, Pike
County, Pennsylvania. The dam site is shown on the USGS Quadrangle
entitled “Promised Land, Pennsylvania” at coordinates N 410 17.4’, W 750

14.4’. A regional location plan of Wilson Creek Dam is enclosed as Plate
1, Appendix E. 

-

c. Size Classification. Wilson Creek Dam has a maximum height of 32 feet
and a maximum storage capacity of 917 acre feet of the top of dam.
The structure is in the “Small” size category.

d. Hazard Classification. There are five homes located c, the shores of
Wynooska Lake about 314 of a mile downstream from Wilson Creek Dam.
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 dam is in the “High” hazard
category.

- 2 -
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• 
e. Ownership. The dam is owned by the Pike County Commissioners,

County Court House, Milford, Pennsy lvania, 18337.

f. Purpose of Dam. The primary purpose of the dam is flood controL The
13 acre normal pond is used for private recreation.

g. Design arid Construction History. The application to construct Wilson
Creek Dam was submitted on January 21, 1963, by the Pike County
Commissioners. The -“Report Upon the Application of the Dike County• Commissioners” was prepared on May 9, 1963, by the Commonwealth of
Pennsylvania. The permit to construct Wilson Creek Dam was issued by
the Commonwealth of Pennsylvania on May 14, 1963.

The dam was designed by the engineering staff of the Soil Conservation
Service (SCS). The Emergency Spiliway width of 70 feet on the original
SCS design of October 1962 was increased to 82 feet in May 1963 to
satisfy the “C” curve requirements of DER.

Construction began in July, 1963, and the dam was officially completed
on July 22, 1964. Final inspection was made on October 23, 1964.

h. - Normal Operating Procedures. For this type of structure, the reservoir
is normally maintained at the crest of the Principal Spillway, Elevation
1708.4. A representative of the Pike County Commissioners was not
available to operate the reservoir drain sluice gate during the inspection.

1.3 Pertinent Data

a. Drainage Area. The drainage area for Wilson Lake Dam is 1.80 square
miles, as taken from information provided by the DER and verified on
topographic maps. -

b. Discharge at Dam Site. In a phone conversation, Frank Razney, Pike
• County Dam Inspector, stated that no high pool or discharge records are

kept for this site. The combined capacity of the Principal and
Emergency Spiliways, with the water level at the design top of dam
(Elevation 1719.5), is approximately 2,070 cfs.

c. Elevation (Feet above MSL).

Principal Spiliway Crest (Normal Pool) 1708.4
Emergency Spiliway Crest (Flood Control Pool) 1715.2
Top of Dam 1719.5
Reservoir Drain Invert (Inlet) 1690.5
Reservoir Drain Invert (Outlet) & Principal _ 

1688 0Spiliway Invert (Outlet)
Streambed at Centerline of Dam 1692.0+
Maximum Tailwater 1687.0 ÷

• - 3 -  
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— d. Reservoir (Miles).

- - ‘~
_ -

Length of Normal, Recreation Pool, Elev. 1708.4 0.51
Length of Flood Control Pool, EIev. 1715.2 0.97
Length of Maximum Pool, Top of Dam, Elev. 1719.5 1.01

e. Total Storage (Acre-feet).

Normal, Recreation Pool, Elev. 1708.4 45
Flood Control Pool, Elev. 1715.2 403
Top of Dam, Elev. 1719.5 917

• I f. Reservoir Surface Area (Acres).a
Normal, Recreation Pool, Elev. 1708.4 13
Flood Control Pool, Elev. 1715.2 85
Top of Dam, Elev. 1719.5 140

- 
- g. Dam Data.

Type Compacted Earth Embankment
Length 600 feet +
Height 32 feet (maximum3
Top Width 14.0 feet
Side Slopes - 3H:1V (Upstream); 2H:1V (downstream)
Zoning Yes, refer to Section L2.a
Impervious Core Yes, refer to Sect ion 1.2.a
Cutoff Yes, refer to Section 1.2.a
Grout Curtain No

h Spiliways.

Principal
Type Drop Inlet Closed Conduit
Length -of Weir 12 Feet
Crest Elevation 1708.4
Gates 18-inch sluice gate on the

upstream endwall. This is
• part of the reservoir drain

system.
Upstream Channel N/A
Downstream Channel 8 foot bottom width, 2H:1V

- ;- side slopes.

Emergency
Type Vegetated earth cut
Length of Weir 82 feet
Crest Elevation 1715.2
Gates None
Upstream Channel Refer to Sect ion 1.2.a
Downstream Channel Refer to Section 1.2.a

- 4 -  
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i. Diversion and Regulating Tunnel

H None

j. Outlet Works 
-

Type 18-inch bituminous coated
• - - corrugated steel pipe.

- 
Length 34 feet

• Closure 18-inch diameter sluice gate
mounted on upstream face of
upstream endwatl of riser.

Access Submerged unless reservoir is
- drawn down.

Regulating Facilities Sluice gate hoist mounted on
top slab of riser.

~~~~~~~~~ _____
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SECTION 2

- 
EN~3INEERING DAT A

2.1 Design

a. Data Available. The information available for review of Wilson Creek
Dam includes the following information obtained from the Pennsylvania

- DER, Dam Safety Division, Harrisburg, Pennsylvania:

1. Complete set of SCS “as-built” drawings.

2. Complete SCS Design Folder.

3. Application, Report on the Application, and Permit to build the
dam.

4. Dam inspection reports through the years.

5. Construction progress reports.

6. Miscellaneous correspondence.

7. One photograph from 1964.

b. Design Features. The design features are discussed in Section 1.2.a and
• • shown on Plates 3, 4, 5 and 6 of Appendix E. -

2.2 Construction •

According to progress reports, construction began in July, 1963, and the dam
was officially comp leted on July 22, 1964. Final inspection was made on

• October 23, 1964.

2.3 Operation

Operation procedures appear to be limited to those necessary to draw down
the reservoir by means of the sluice gate located on the upstream face of the
upstream endwall of the riser. Frank Razney, Pike County Darn Inspector,
stated that there are no written operating procedures for this structure.

2.4 Evaluation

a. Availability. The SCS design mater ial and a complete set of SCS “as-
built” drawings are available from DER.

b. Adequacy. Available information concerning design and construction is
adequate for a Phase I investiastion.

c. Validi~y. There is no reason to question the vaH 1
~ y of the data availab le

~ 
) from DER. -1i_ 
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of the Wilson Creek Dam took place on
December 5, 1978. The reservoir water surface elevation was approxi-
mately 1708.5 during the inspection. The observations and comments of
the field inspection team are in the checklist which is Appendix B of this
reports. The appearance of the facility indicates that the dam and its
appurtenances are well maintained.

b. Dam. The dam is in good condition. There are minor undulations (+ 0.5
feet) along the top of the dam and along both the upstream and
downstream earth embankment slopes. There is slight seepage on the
downstream earth embankment slope around the principal spiliway
conduit.

c. Appurtenant Structures. The visible portions of the Principal Spiliway
system appear to be in good condition. The operating condition of the
reservoir drain sluice gate could not be appraised. The owners represen-
tative was not available on the day of inspection, there was no operating
wheel for the hoist mechanism, and the operating mechanism was
located on top of the riser which was inaccessible from the shoreline.

The Emergency Spiilway appears to be in good condition with adequate
grass cover. There was no evidence of erosion or slope instability on the

-• day of inspection.

d. Reservoir. Area reconnaissance of the reservoir disclosed no evidence of
excessive siltation, slope instability, or other features that would signifi-
cantly affect the storage capacity of the reservoir. The slopes aLong the
perimeter of the reservoir are vegetated and on gradients of less than
ten percent.

e. Downstream Channel. Approximately 2,500 feet downstream of the
dam, Wi lson Creek flows under the state route 390 bridge. Approxi-
mately 500 feet downstream of the bridge, Wilson Creek flows into
Wynoosk a Lake. The channel gradient averages about 4 percent for the
entire 3,000 feet from Wilson Creek Dam to V!ynonska Lake. There are
5 homes within the potential damage area along the shores of Wynoosk a
Lake.

- 7 -
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

• - 
Operational procedures have been covered in Section 1.2.a. According to
Frank Razney, Pike County Dam Inspector, there are no written operating
procedures for this structure.

4 4.2 Maintenance of the Dam

Annual inspection reports by SCS are available in the DER files for 1968 and
1970 through 1977. Maintenance of the dam is performed in accordance with
requirements specified in these yearly reports. In general, the required
maintenance has consisted of cutting the grass arid removal of debris from
the sp illway areas. It is not known if inspections were performed prior to
1968 or in 1969. -

4.3 Maintenance of Operating Facilities

The reservoir drain system sluice gate is maintained by the Pike County
Commissioners. For further discussion of the sluice gate, refer to Section
3.1.c.

4.4 Warning System in Effect

According to Frank Razney, Pike County Dam Inspector, there is no formal
warning system or procedures to be followed during periods of exceeding ly
heavy rainfall.

4.5 Evaluation of Operational Adequacy

The operation and maintenance procedures appear to be satisfactory for the
Wilson Creek Dam.

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.

- 8 -
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SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. The complete SCS hydrologic and hydraulic design was
reviewed. A summary of the SCS hydrologic and hydraulic design is
enclosed in Appendix C, Sheet 8.

The drainage basin contributing to Wilson Creek Dam is about 1.1 miles
long and averages about 1.7 miles wide. Ground elevations range from

• 1880 to 1708. Most of the slopes of the drainage basin adjacent to the
reservoir are less than ten percent. The drainage basin Is nearly 100
percent wooded. The runoff characteristics of the drainage basin may
undergo change in the future as a result of development.

b. Experience Data. According to Frank Razney, Pike County Dam
Inspector, no rainfall or water level records are kept for this dam.

c. Visual Observations. The spillway system which consists of the Principal
Spiliway and the Emergency Spillwey, is in good condition. Further
observations are given in Appendix B.

d. Overtopping Potential. The spiliway system is capable of handling a
discharge of 2,070 cfs. without overtopp ing of the dam. The recom-
mended Spiliway Design Flood (SDF) for this “Small” size dam, with a
“High” hazard classification is the range between 50 percent PMF and
PMF. Because of the high hazard downstream, the PMF should be used
to evaluate the dam. • The PMF hydrograph was routed through the

— reservoir with the starting water surface elevation at the crest of the
Principal Spiliway, Elevation 1708.4. The peak inflow and the peak

• 
• outflow for the PMF are 4,220 cfs. and 3,180 cfs. respectively. The

maximum water surface elevation in the reservoir resulting from the
PMF routing would be 4.8 feet above the Emergency Spillway crest and

• 0.5 feet above the design top of dam elevation.

Examination of the results of the hydrologic and hydraulic analysis
indicate that the spillway system is capable of passing 84 percent of the
PMF without exceeding the design top of dam elevation.

e. Spiliway Adequacy. Since the spillway system passes 84 percent of the
PMF without exceeding the design top of dam elevation, the spillway
system is classified as “Inadequate”, but not “Seriously Inadequate”
because it passes more than 50 percent of the PMF.

- 9 -
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SECTION 6

— STRUCTURAL STABILIT Y

6.1 Evaluation of Structural Stability

a. Visual Observations. There are minor undulations (+ 0.5 feet) along the
top of the dam and along both the upstream and downstream earth
embankment slopes. Slight seepage (1 to 2 gpm) is evident on the

4 downstream earth embankment slope around the principal spillway
conduit. Neither of these situations appear to threaten the stability of
the dam.

- Based on the field inspection, the Principal Spiliway and the Emergency
- spillway show no visible signs of structural instability.

b. Design and Construction Data. The earth embankment cross section
geometry shown on the drawings was verified during the field inspection.

• The embankment and foundation design is consistent with SCS criteria

• 1 and the recommendations of the Soils Mechanics Laboratory Report.

SCS inspection personnel were reported to be present on the job site
during the entire construction operation.

- c. Operatina Records. According to Frank Razney, Pike County Dam
I Inspector, there are no operating records maintained for this structure.

d. Post Construction Changes. No reported post construction changes are - 
• 

-
included in the informat ion 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 expected Zone 1

• earthquake loading conditions if it is safe under static loading conditions.
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SECTION 7

ASSESSMENT, RECOMMENDA TIONS, AND PROPOSED REM EDIAL MEASURES

7.1 Dam Assessment

a. Safety. The visual observations and review of available information
indicate that the Wilson Creek Dam is in good condition.

4 As stated in Section 5.1.d the SDF selected is the PMF for this “Small”
size, “High” hazard dam. Examination of the results of hydrologic and

I hydraulic analyses indicate that the spiliway system is capable of passing
84 percent of the PMF without exceeding the design top of dam
elevation. Therefore, the spiliway system is classified as “Inadequate”

- but not “Seriously Inadequate” because it passes more than 50 percent of
the PMF.

b. Adequacy of Information. The information available from DER and
- observation made during the field inspection, are adequate to make a

Phase I evalution of the dam.

c. Urgency. The recommendations in Section 7.2 should be implemented as
- soon as possible.

r

d. Necessity for Further Investigation. No further investigations are
I 

- 
recommended at this time.

7.2 Recommendations and Proposed Remedial Measures

a. Facilities.

1. There is slight seepage around the Principal Spillway conduit where
the conduit projects from the downstream face of the dam.
According to the plans, a trench backfilied with filter material is
located along the conduit. Apparent ly the filter was capped with an

- earth cover at the downstream toe. It is recommended that minor
excavation be performed at the outlet to examine the filter drain
and determine if a riprap cover would be appropriate.

2. There is some erosion at the downstream end of the stilling basin.
Riprap should be added to prevent further erosion.

- - 
-

• 3. The operating condition of the reservoir drain sluice gate should be
• I assessed. The owner should provide access to the riser in order to
- I operate and maintain the gate system.

• -11 -

• 

•

•-—~~~~~ .--•~~~~•• .~ - • - • - - • . 

-
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b. ~~ eratIon end Maintenance Procedures.

1. A warning system should be developed. 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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—‘ SITE GEOLOGY

- 

I 

WILSON CREEK DAM - -

Wilson Lake Dam is situated In Pike County and within the limits of the
Eastern Glaciated section of the Appalachian Plateau physlographic province.
Thick deposits of glacially derived debris and till cover the nearly horizontally

- 
- bedded, red, gray and green shale and sandstone units of the Devonian Catskill

group of continental sediments. the dam and lake both rest on glacial till and
ground moraine deposits which are dense, compac t and relatively impermeable.

I Pr~ r to construction of the lake the area was covered with high valley swamps and
bogs, attest ing somewhat to the compac tness and impervious nature of the dense,

- glacial till mantle.

I No known faults or major structural defects occur in the bedrock in the
- vicinity of the dam and lake.
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