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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 identif y 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.

t Phase I inspections are not Intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the spiliway design flood
is based on the estimated “Probable Maximum Flood” for the region (greatest

• reasonably possible storm runoff), or fractions thereof. The apillway design flood
provides a measure of relative apillwey 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
• 

NATIONAL DAM INSPECTION- PROGRAM •

Name of Dam: Shohola Marsh Dam 
•

State Located: Pennsylvania -

County Located: Pike - 
-0 

• Stream: Shohola Creek Coordinates: Latitudes 41°23.4’ Longitude 74 58.2’
Date of Inspection: November 22, 1978 • -0

-i 
•
,

~~~ 

• 0 1

_ ASSESSMENT 
-

- Shohola Marsh Dam is a concrete gravity structure which impounds a 1137
acre lake at normal pooi elevation. Construction of the dam was completed in July,
1968. Shohola Marsh Reservoir is owned by the Pennsylvania Game Commission
and is used as a wildlife habitat. — -

- 

~ Based on visual observations made during the field inspection, the dam appears
- to be in good condition. The dam is classified as a 1~high~ hazard structure which

• indicates there is potential for extensive property damage and possible loss of life
• in the event of a dam failure.

~
— ‘ Examination of the results of the hydrologic and hydraulic analyses indicates
that the existing spiliway system is able to pass approximately 63 percent of the

• Probable Maximum Flood (PMF) without being overtopped. It appears the spiliways
• are designed for heads less than those associated with the PMF. Negative

pressures on the downstream face -of the spillway would develop for discharges
exceeding approximately 30 percent of the PMF. For discharges in exces~ of 50
percent of the PMF, cavitation may occur.

• - , Stability analyses of the spiliway system ~pnd the non-overflow portion of the
dam reveal that the resultant of forces falls outside the middle third of the base
for loadings associated with 1.) Normal and 5 kips per square foot (ksf) ice load, 2.)
~ PMF, 3.) Water to the top of dam, 4.) PMF. —

-Further detailed stability, hydrologic and hydraulic studies should be
• • performed to determine if remedial measures are necessary at this time.
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A flood warning system should be developed and implemented because of the
downstream population areas which are subject to flooding during periods of
high precipitation.
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- PHASE I INSPECTION REPORT
• NATIONAL DAM INSPECTION PROGRAM

SHOHOLA MARSH RESERVOIR
NATIONAL ID IPA 00412

DER #52-158 0 
- -

SECTION 1

- 

• 

PROJECT INFORMATION 
-

• 
- Li 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. The purpose of this inspection is to evaluate the structural
and hydraulic conditions of the Shohola Marsh Dam and appurtenant structures, and -

to determine if the dam constitutes a hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances. (From information supplied by the Depart-
ment of Environmental Resources, Commonwealth of Pennsylvania.) Shohola Marsh
keservoir has a concrete gravity dam approximately 800 feet long, with a
maximum height of 34 feet. In order to utilize the lake at different surface levels, 0

a combination of spiliway openings has been provided.
• The base. of the dam is seated in rock a minimum depth of 2 feet.

Because of fractures prevalent in the rock foundation, a grout curtain is provided
along the-upstream edge of the base of the dam. -

The gravity overflow sections have a maximum height of approxi-
mately 25 feet with a base width, at this height, of 23 feet. The overflow sections -

are formed in an ogee shape. An energy dissipating roller bucket with an 8 foot
radius is provided at the toe of the ogee sections. A 25-foot long basin is provided
beyond the end of the roller bucket. The end of the basin slopes upward on a 1.5
horizontal to 1 vertical (1.5H:1V) slope in the direction of flow and is covered with
a 2-foot blankeP of riprap. 

- 

-
•

The non-overflow sections of the dam have a 3-foot top width. The
upstream face batter varies from 1H:5V to 1H:20V. The downstream face slope

0 

- 
varies from 1H:1.7V to 1H:4V. -

- 1-  
-
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At the right end of the concrete dam an earth fill embankment
(maximum height 12 feet) is used to tie into the original ground. This fill has a 20
foot top width and side slopes of 3H:1V. A cut-off trench is extended into the rock
foundation and the grout curtain is extended into this region.

The reservoir can be drawn down by means of a 3 foot wide by 4 foot
high sluice gate located in the overfk~w section. The invert of this opening is Elev.
1140.0. The discharge from the s1u~i..~ gate flows onto the roller bucket at the toe -

of the overf low section. Stop logs and a trash rack are provided upstream of the
sluice gate.

b. Location. Shohola Marsh Reservoir was constructed across Shohola
Creek at a point approximately 1000 feet south of the U.S. #6 (Roosevelt Highway)

• crossing of Shohola Creek in Dingman Township, Pike County, Pennsylvania. The
• site is approximately 13 miles east of Hawley, Pennsylvania and 10 miles west of

Milfor d, Pennsylvania. The dam site0 Is shown 0on USGS Quadrangle entitled,
“Shohola, PA.-N.Y.” at coordinates N41 23.4’, W74 58.2’. A regional location plan
of Shohola Marsh Reservoir is enclosed as Plate 1, Appendix E.

c. Size Classif ication. The dam is classified as an “Intermediate” size
dam based on its storage capacity of 13,000 Ac. Ft.

• d. Hazard Classification. The dam is classified as a “High” hazard
• structure. This is based on the potential in the event of failure for extensive

property damage and possible loss of life. A number of homes are located within
the flood plain approximately 1~ miles downstream of the structure.

• 
• e. Ownership. The dam is owned by the Pennsylvania Game Commission.

• All correspondence should be sent to Pennsylvania Game Commission, Mr. Glenn L.
Bowers, Executive Director, South Office Building, P.O. Box 1567, Harrisburg,
Pennsylvania, 17120

f. Purpose of Dam. The reservoir is used by the Pennsylvania Game
Commission as a wild life habitat.

g. Design and Construction History. The application to construct Shohola -

Marsh Dam was submitted on N~vember 15, 1966, by the Pennsylvania Game
Commission. The “Report Upon the Application of the Pennsylvania Game
Commission” was prepared on February 8, 1967, by the State of Pennsylvania. The
permit to construct Shohola Marsh Dam was issued by the State of Pennsylvania on
February 14, 1967.

Construction began on May 17, 1967. Correspondence located in the
Department of Environmental Resources (DER) files indicates that it took 8
months to complete the first 20% of construct ion and only 6 additional months to
complete the job. Foundation rock excavation was the item which caused the slow
progress during the first 8 months of construct ion. The dam was officially
completed July 31, 1968. -

h. Normal Operating Procedures. The reservoir is normally maintained
at Elevation 1154.0. By removing stop logs in the service spiliway, the reservoir

- 2 -  •

L~~~~~
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can be lowered to Elevation 1151.0. By use of the 3 foot wide by 4 foot high sluice
gate the impoundment can be lowered to Elevation 1140.0. The hoist for the sluice
gate is located on the service bridge. The reservoir is lowered periodically to grow

• crops for water fowl feeding.

1.3 Pertinent Data -

• 0 
(From information supplied by Pennsylvania ~ ‘~R & USGS)

a. Drainage Area (sq. miles) 54.0

• 
- b. Discharge.at Dam Site (c~~

0 Max. known flood at dam site
Elev. 1158.0 2,770 in 1972 (Agnes) - 

-

- 
0 Gated Spillway capacity at normal pool

Elev. 1154.0 200 •

0 • Gated Spillway capacity at maximum pool.
Elev. 1165.0 277
Ungated spiLlway capacity at maximum pool
EIev. 1165.0 21,140

-

. 1 c. Elevation (Feet, USGS Datum)
Service spillway with stop logs removed 1151.0

I - Service spiliway (normal pool) - 1154.0
Lower emergency spillway 1158.0
Upper emergency spillway 1163.0 -

Top of dam 1165.0
• Reservoir drain invert 1140.0

• • Service bridge floor 1165.0
• Streambed at centerline of dam 1138.0 -

Maximum tailwater - 1150.0+
- d. Reservoir (miles)

• Length of maximum pool - 4.1
Length of normal pool - 3.2

• Fetch at normal pool 1.0

e. Storage (Acre-Feet)
Normal pool, Elev. 1154.0 12,610
Lower emergency spiliway, Elev. 1158.0 17,270 0

Upper emergency spillway, Elev.1163.0 23,450
Top of dam, EIev.1165.0 26,450 0

f. Reservoir Surface (Acres) -

Normal pooi, Elev. 1154.0 1,137
- • Lower emergency spillway, EIev.1158.0 1,230

• Upper emergency spiliway, Elev.1163.0 1,340
- lop of Dam, Elev.1165.0 1,380

~-;
I 

— - 
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- g. Darn
Type Concrete Gravity
Length 800 Ft. -

Height 34 Ft. (maximum)
lop width 3 Ft. non-overflow sections

- Side Slope Refer to section L2.a
Grout curtain Full length of dam to 40 feet below structure

• h. Diversion and Regulating Tunnel
Does not apply to this site

• • 
• 1. Spillway •

1) Type • Concrete truncated ogee weir (with
stoplogs)

Length of weir 24.0 Ft.
• Crest elevation - 1151.0

2) Type Concrete ogee weir
• • Length of weir 68.0 Ft.

Crest elevation 1154.0 Normal Pool

0 
- 3) Type Concrete ogee weir

Length of weir 100.0 Ft.
Crest elevation 1158.0 Lower Emergency Spiliway -

0 4) Type Concrete square edge weir
Length of weir 125.0 Ft.
Crest elevation - 1163.0 Upper Emergency SpilIway 

0

j . - Regulating Outlets
L 

Reservoir Drain 3 Ft. horizontal by - -

• • 4 Ft. vertical sluice gate

4 .

______  __ ______
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- SECTION 2

ENGINEERING DATA

2.1 Design 0

a. Data Available. A summary of engineering data on Shohola Marsh
Reservoir is presented on the checklist attached as Appendix A. Principal
documents obtained from DER containing pertinent data used for this report are as

0 follows.

1. “Applicat ion”, “Report Upon the Application”, and “Permit” to
construct Shohola Marsh Dam, DER, 1966-1967.

2. “Tabulation of Bids” to construct Shohola Marsh Dam issued ~• 

-

March 29, 1967.

• - 3. “Construction Progress Reports” prepared by Mr. Frederick
0 Futchko, Project Engineer, Dam Section, Gannett Fleming

Corddry and Carpenter, Inc. from, May 31, 1967, through August -

7,1968. 
0

4. “Application for Permit to Draw Dam or Other Body of Water in
-
~ 

- Accordance with the Act of December 15, 1959” and approval of
same for Shohola Marsh Reservoir.

0 5. Photographs made during construction and at the final inspection.

- 
- 6. Complete set of construction drawings.

Note: Design data is not available.

0 
b. Design Features. The principal design features for the structure are

shown on the drawings enclosed in Appendix E as Plates 1 through 6. A description
of the features is discussed in Section 1.2.a.

2.2 Construction

Based on the documentation in the DER files and the construction drawings,
supplemented by discussion with the Owner’s representative, It is concluded that

• • 
the dam was constructed as designed. Gannett Fleming Corddry and Carpenter Inc. 0•

of Harrisburg, Pennsylvania was the designer and construction manager. Burly
Construction Corporation, Hewitt, New Jersey, was the contractor.

~~ ~~~~~~~~~~~ ~~: . ~~~~~~~~~~~~~~~ -



L 2.3 Operation Data -

There are no formal operating procedures for the dam. A 24-foot length of
the service spiliway varies in eLevation between Elev. 1151.0 and Elev. 1154.0 with
the placing or removing of stop logs. Minimum flow requirements are maintained
through the 3-foot horizontal by 4-foot vertical reservoir drain gate which has an
invert elevation of 1140.0

2.4 Evaluation

a. Availability. AlL engineering data reproduced in this report and
studied for this investigation were provided by DER an” supplemented by conver-

- sations with the Owner’s representative,

b. Adequacy. The entire design folder is not available for review.
Reasonably accurate stability analyses were made using the information provided
by DER. The drawings are legible and complete, and the dam appears to be
constructed in general conformance with the drawings.

r
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SEC lION 3

VISUAL INSPECTION

3.1 FindIr~~
a. General. The observations 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 dem and its appurtenances were constructed in accor-
dance with th. drawings. They are well maintained and in good condition. No
underwater areas were inspected.

b. Dam. Som. hairline cracking of the concrete was noted. There were
• no significant indications or evidence observed of distortions in vertical or

horizontal alignment or grade that would indicate movement of the dam. The sixth
section of the dam from the right abutment bows out slightly in the downstream

• face from the rest of the dam. This may have been due to the arrangement of -

• 
j  - 

formwork during construction.
0 c. Appurtenant Structures. A railing was broken on the stairs to the

service bridge. The Game Commission representative assured us this would be
welded. The service bridge platform has a difference in elevation of about ~ inch
in adjoining portions of the concrete floor. The floor may have been poured that
way during construction.

d. Reservoir. Reconnaissance of the reservoir disclosed no evidence of
significant siltation, slope instability, or other features that would significantly
affect the storage capacity of the reservoir. The slopes on the perimeter of the
reservoir are mild and well vegetated.

- a. Downstream Conditions. Approximately 60 yards downstream of the
dam the flow drops over Shohola Falls which is about 40 feet high. U.S. route 6
crosses over the creek about 1,000 feet downstream of the dam. The highway
bridge offers no restriction to flow because the creek Is in a deep gorge and
clearance for the bridge is at least 70 feet. From the falls to approximately 1-1/4
miles downstream of the falls, the creek flows through a deep gorge on a slope in

; excess of 4%. In the event of failure, the next 9 miles would be the potential

• damage region. The channel gradient is approximately 0.7% in this reach. Slopes
are vegetated, generally stable, and In good condition.

3.2 Evaluation

No serious deficiencies were observed during the Phase I Visual Inspection.

-4--,
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures - 
-

The Pennsylvania Game Commission has written operating procedures which
are covered in Section 1.2.h. Normal operating procedures for this structure do not
require a dam tender. 0

4.2 
0 

Maintenance of the Dam

The dam is maintained by the Pennsylvania Game Commission. Normal
maintenance is reported to consist of keeping the spillways free of all debris,
keeping vegetation cut in the vicinity of the dam, and constantly being alert for

- possible deterioration of the structure.

0 4.3 Maintenance of Operating Faciliti•es

The operating facilities are maintained by the Pennsylvania Game Commis-
sion. Normal maintenance is reported to consist of annually creosoting the service
spiliway stop logs and cleaning and lubricating the reservoir drain gate system.

0 The Game Commission has written maintenance procedures.

— - 4.4 Warning System in Effect
0 0 

There is no formal warning system or procedure established to be followed
during periods of exceedingly heavy rainfall. However, it is understood that a
representative of the Game Commission is always in the vicinity and available to
warn downstream residents of impending high flows. -

4.5 Evaluation

• The operation and maintenance procedures are satisfactory for the Shohola
- Marsh Reservoir. A formal warning- system should be implemented because of the

• possibility of loss of life and significant property damage downstream In the event
- • of a failure of the structure. -

- The representative of the Game Commission told us that the reservoir drain
gate is operated on a regular schedule. He would have operated the gate hoist, but
he did not have the crank for the hoist with him.

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

~.. ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~



SECTION 5

- HYDRAU..ICS AND HYDROLOGY

- 5.1 Evaluation of Features -

a. Design Data. The original design information Is limited to statements
in the Application Report dated February 8, 1967.

Shohola Marsh Reservoir’s watershed is about 12 miles long and
averages about 5 miles wide, with a total drainage area of 54 square miles.
Elevations range from 2000 to 1154 at normal reservoir level. The slope of the
watershed adjacent to the reservoir is about 10 percent. The watershed is nearly
100 percent wooded. Portions of the watershed are State Game Lands and State
Forests while the balance of the watershed is open to private development. The
runoff characteristics of the watershed may undergo change in the future as a
result of private development.

The spiliway was de8igned to have a maximum discharge of 21,950
cfs., the “C” curve criterion for this drainage area as specified by DER. 

0

b. Experience Data. Rainfall and water level records are not kept for
this dam. The Game Commission representative said that during Tropical Storm
Agnes (June, 1972), the water reached elevation 1158.0, the crest of the lower
emergency spillway. This corresponds to a discharge of approximately 2,800 cfs
(assuming the stoplogs were in place).

c. Visual Observations. On the day of the inspection, there were no
indications that the spillways of the dam wuuld be obstructed, or would not operate
satisfactor ily in the event of a storm. -

d. Overtopping Potential. The PMF hydrograph was routed through the
reservoir with the starting water surface elevation at the crest of the service
spilIway (Elev. 1154.0). The inflow and outflow peaks for the PMF are 52,070 cfs
and 39,804 cfs respectively. The PMF would overtop the dam by approximately 3

• feet. Review of the uydrologlc analysis Indicates that the spiliway system is
capable of passing appro ’Imately 63 percent of the PMF without overtopping of the
non-overflow portions of tne dam. Refer to Appendix C for computations.

- e. Spiliway Adeguacy. The spillway system is classified as “inadequate”
for discharge of the Spill way Design Flood. The spillway system is not
“seriously Inadequate” since the splliway can adequately discharge more than 50
percent of the PMF.

4 
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• SECTION 6

STRUCTURAL STABLITY

6.1 Evaluation of Structural Stability - -

- 

0 a. Visual Observations. No structural inadequacies were noted during the
— 

0 visual inspection of the dam. However, some minor surface cracking of the
concrete was noted on the non-overflow sections. A complete inspection was not

• possible due to the overflow conditions. 0 -

b. Design & Construction Data. All available material was reviewed.
Detailed listing of this data is included in Appendix A and is discussed in Section 2.

The service spillway and the lower emergency spillway are ogee
sections. The shape of the crest is such that for heads associated with flows in
excess of 30 percent of the PMF, the lower nappe of the overflow can be expected
to separate from the spillway face, producing negative pressures on the down-
stream face of the dam. For discharges in excess of 50 percent of the PMF,
cavitation may result. The area of subatmospheric pressure along the downstream
face of the structure also adds to the overturning effect of the dam. Analysis of

0 the effect of these negative pressures is beyond the scope of this report and are
not included in the calculations, Appendix C.

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

d. Post-Construction cha~~~s. There are no reports nor is there - any
evidence that modifications were made to this dam.

e. Seismic Stability. The dam is located in Seismic Zone 1 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 earthquake conditions. Refer to the following paragraph for stability
evaluations of various stat ic loading conditions.

f. Evaluation. Stability analyses of the dam for the entire overflow
portion and a typical section of the non-overflow portion show that the stability
requirements for overturning are not met: the foundation reaction is not in the
middle third of the base for discharges ranging from normal flow with ice load to
the PMF event. The computer printouts for the stability analyses are Included in
Appendix G. -

L 
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U SECTION 7

ASSESSMENT, RECOMMENDATIONS, PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Evaluation. The visual inspection and review of the material supplied
by DER indicates that the structure is in good condition and was built in general
conformance with the drawings.

-
, Examination of the hydrologic and hydraulic calculations shown in

Appendix C indicate that the spillway system will pass about 63 percent of the
PMF. Therefore, the spillway system of the structure is considered to be
“Inadequate”. As pointed out in paragraph 6.1.b, cavitation may develop during
flows exceeding 50 percent of the PMF.

The foundation reaction is ~ot in the middle third of the base for the
0 entire overflow portion and typical section taken In the non-overflow portion of the

clam. This is true for discharges ranging from normal flow with ice load to the
PMF event.

b. Adequacy of Information. The available information along with visual
observations are considered to be sufficient to make a reasonable assessment of
the dam. The design folder was not made available for review.

c. Urgency. The recommendations presented in Section 7.2 should be
implemented immediately.

d. Necessity for Further Investigation. Further detailed stability and
hydrologic and hydraulic studies should be performed to determine if remedial

- - - measures are necessary at this time.

7.2 Recommendations, Remedial Measures

a. Facilities.

1) The owner should take necessary action to supplement file records
0 of this dam to include stability analyses indicating the structure’s capability to

resist sliding, overturning and overstressinq when subject to water levels where 0

failure would significantly increase potential for loss of life downstream.

2) Recommendations to strenqhten the dam would depend on the
results of further detailed stability analyses.

3) Measures should be taken to protect the downstream surface of
the overflow sections to prevent damage associated with cavitation.

i
- 11 -
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b. Operation & Maintenance Procedures.

1 1) In the event of failure there could be extensive property damage
- 4 and possible lou of life downstream. Therefore, a formal procedure of observation

and warning during periods of high precipitation should be developed and Imple-
mented. This procedure should include a method of warning downstream residents
that high flows are expected along the creek. If abnormally high flows are
expected, procedures for evacuating people within the flood plain should be

0 implemented. - 
0 -

- 2) The dam should be inspected on a yearly basis.
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SITE GEOLOGY

Shohola Marsh Reservoir

Shohola Dam and Reservoir is located in the Eastern Glaciated section of the
- Appalachian Plateau physiographic province. The site is underlain by varying 

0

- 
thicknesses of Pleistocone glacial debris and till which mantle the Devonian age -

- - 
shales and sandstones. The bedrock units, 0which form part of the Catskill
formation, dip gently to th~,e north at about 5 to 8°. In local zones crossbedded
sandstones dip to nearly 20 . These units may represent the southeast limb of the

-
~~~ minor fold known as the Shohola syndline. -

Bedrock units forming the foundation of the concrete gravity dam are
fractured and jointed as described in the logs of exploratory holes made during the
design stage. These weaknesses in the foundation were treated by pressure
grouting which apparently was successful in reducing seepage beneath the

- structure. ‘ -

No faulting or other major structural defects are known to exist in this area
of the Appalachian Plateau.
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