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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase | Investigations. Copies of these ‘
quidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase | 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 | 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 4
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 ingspection, 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 maintenanice can these conditions be prevented or corrected.

Phase | 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 [lood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The spillway design flood
r 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 | REPORT

NATIONAL DAM INSPEC TION PROGRAM

Name of Dam: Marcel Lake Dam 1D # PA-00402
State Located: Pennsylvania

County Located: Pike

Stream: Dingman's Creek

Coordinates: Latitude 419 15,2 Longitude 74° 57.4°
Date of Inspection: November 22, 1978

ASSESSMENT

Marcel Lake Dam is an earth embankment dam with a concrete overflow
spillway. The dam is approximately 675 feet long and has 8 maximum height of 23
feet. The dam is located along legislative route 51006 about 1 mile cast of the
village of Edgemore.

The spillway is capable of discharqging 40 percent of the PMF without
overtopping of the earth embankment. Failure of the dam for 50 percent of the
PMF was determined to significantly increase the hazard to loss of life down-
:zream of the dam. Therefore, the spillway is classified as "seriously inadequate”,
and the dam is classified as "unsafe (non-emergency)". Detailed hydrologic and
hydraulic analyses should be performed to determine the need for increasing the
spillway capacity.

Based on visual observations and review of the information obtained from the
Pennsylvania Department of Environmental Resources, Dam Safety Section,
Marcel Lake Dam is considered to be in poor condition. Conditions that require
further investigation, maintenance, or monitoring are:

1.  Longitudinal depressions extend across the upstream face and the top of
dam. These depressions should be monitored to determine if any
differential movement occurs.

2. Immediately downstream of the embankment is a swampy area covering
approximately 12,000 square feet. The wet area is covered by a high,
thick cover of grass, and areas of standing water 6 to 12 inches deep. In
many areas the water is discolored with brown and rusty colored
deposits. his swampy area should be monitored reqularly for any signs
of incre sed seepage and/or turbid water.

3. The depressions along the upstream face and the top of dam, the seepage
and discolored standing water at the toe of the dam, and undulations of
all of the embankment surfaces may be indicative of the migration of
fine material through the embankment or foundation. A subsurface
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investigation should be initiated at several sections of the dam to
include, but not be limited to, soil borings for determination of the
composition and in situ properties of the embankment and foundation
materials. Piezometers should be installed in the boreholes to evaluate
pore pressure development throughout the embankment. The investi-
gation should be supervised by a licensed professional engineer with
experience in the design and construction of dams. Results of the
investigation should be used to establish if the materials are satisfactory
for the embankment as designed and constructed; and to detect possible
fines miaration,

Approximately 400 feet of the top of dam is depressed below design
elevation. All areas below design elevation should have additional fill
placed and compacted to regrade the embankment to design elevation.

i
.

5. The riprap slope protection for the upstream face is poorly graded,
unevenly distributed, and does not provide an adequate coveraqe area.
The riprap should be supplemented with larqge and medium sized rock to

provide a well graded, even layer of riprap to extend to the top of dam. i
i 6. Animal burrow holes were noted on both the upstream and downstream
H slopes of the dam. These holes should be filled with suitable earth

materials.

~d
.

The dam is partially overgrown with bushes and trees up to 15 feet high.
The trees and bushes should be cut at the ground level.

8. The conditions of the site show evidence of lack of maintenance. A
program of periodic maintenance should be established to include, but
not be limited to, mowing the arass, exercising the gate valve, and
inspecting the dam for structural deficiencies.

9. No flood warning system is in effect at this site. A downstream warning
svstem should be developed, and during periods of heavy railfall, the dam
should be monitored and downstream residents alerted in the event of an
impending failure.
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PHASE I INSPEC TION REPORT
NATIONAL DAM INSPEC TION PROGRAM
MARCEL LAKE DAM
NDI LD. # PA-00402
DER { 52-149

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. This inspection was performed pursuant to the authority
granted by the National Dam Inspection Act, Public Law 92-367, to the Secretary
of the Army, through the Corps of Engineers, to conduct inspections of dams
throughout the United States,

b. Purpose. The purpose of this inspection is to evaluate the structural and
hydraulic conditions of the MNarcel Lake Dam, and to determine if the dam
constitutes a hazard to human life or property.

1.2 Description of Project (Information obtained from the Pennsylvania Depart-
ment of Environmental Resources (OER), Dam Safety Section).

a. Dam and Appurtcnancos;* Narcel Lake Dam is an earth fill embankment
with a clay core. The embankment is approximately 675 feet long with a
maximum height of about 23 feet.

A 60-foot long overflow spillway is locoted between the embankment and
the left abutment. The dam was designed with 6.5 feet of freeboard above the
spillway crest. Training walls extend a short distance upstream and downstream
of the spillway, and riprap slope protection is provided along the banks of the
approach channel. A reinforced concrete apron extends approximately 20 feet
downstream of the spillway. The apron varies in width, from 60 feet at the base
of the spillway to 25 feet at the junction with a grouted riprap lined channel. The
channel has a 25-foot base width and side slopes of 1 horizontal to 1 vertical
(1H:1V), and extends about 150 feet downstream of the apron.

A 30-inch corrugated metal pipe encased in concrete is provided as a low
level outlet. Discharge through the pipe is controlled by a hand-wheel operated
sluice gate on the outlet structure. The outlet structure is located at the toe of
the upstream face of the cmhankment.\
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b. Location. Marcel Lake Dam is located across Dingman's Creek in
Delaware Township, Pike County, Pennsylvania. The site is approximately 1 mile
east of the village of Edgemere, and is shown on USGS guadrangle entitled,
"tdgemere, Pennsylvania" at coordinates N 419 15.2, € 749 57,4, A regional
location plan of Marcel Lake Dam is enclosed as Plate l, Appendix E.

c. Size Classification. Marcel Lake Dam has a maximum height of 23 feet
and a normal storage volume of 160 acre-feet. The dam is in the small size
category.

d. Hazard Classification. Several commercial establishments are located
along Dingman's Creek approximately 1.5 miles downstream of the dam. A large
number of homes are located pear Dingman's Creek from 2 to 2.5 miles
downstream of the dam. Failure of the Marcel Lake Dam would cause extensive
property damage and probable loss of human lives. Therefore, the dam is in the
high hazard cateqory (See paragraph 3.1.e).

e. Ownership. The dam is owned by All-American Realty Company, Inc., 45
Essex Street, Hackensack, New Jersey, 07602,

f. Purpose of Dam. Marcel Lake Dam was constructed for recreation and
real estate development,

g. Design and Construction History (F rom information obtained from DER).
The dam was originally designed by Mr. John B. Fredenstein of Matamoras,
Pennsylvania. The design was altered by Edward C. Hess of Stroudsburg,
Pennsylvania. Construction of the dam was completed in June, 1961,

h.  Normal Operating Procedures. The reservoir is normally maintained at
the spillway crest elevation. Inflow occuring when the reservoir is at or above the
spillway crest elevation is discharqged over the spillway.

1.3 Pertinent Data

a. Drainage Area. The drainage area above the dam is 4.2 square miles, as
taken from information provided by DER and verified on topoqgraphic maps.

b. Discharges at Dam Site. No high pool or discharqe records were made
available. The spillway capacity at the design top of dam is approximately 3,480
cubic feet per second (cfs).

c. Flevation (Feet - USGS Datum)®

Design top of dam 1237.5
Low spot - top of dam (approximate) 1236.5

faximum pool (4 PMF) 1237.0
Normal pool 1231.0
Streambed at centerline of dam (approximate’ 1214.0

* Elevations shown on the design drawings appear to differ from USGS datum by
25 feot.




d. Reservoir (feet)

Length of normal pool 2,600
f Length of pool (top of dam) 2,800
Length of pool (low spot-top of dam) 2,780

e. Storage (acre-feet)

Normal pool 160
Design top of dam 325
Low spot-top of dam 293

f. Reservoir Surface (acres)

Design top of dam 33
Low spot-top of dam 32
Normal pool (spillway crest) 27
g. Dam
Type earth embankment
Length 675 feet +
Height 23 feet (maximum)
Top width 12 feet
Side slopes 3H:1V (upstream), 2H:1V (downstream)
Zoning earth fill and core material
Irmpervious core clay
Cutoff key trench with core material
Grout Curtamn none shown on drawings

h.  Diversion and Requlating Tunnel
Not applicable

e. Spillway

Type concrete overflow section
Lenqgth of weir 60 feet
Crest elevation 1,231 feet above MSL
Gates none
] U/S channel riprap lined approach
] D/S channel qrouted riprap channel

jo  Requlating Outlets. The outlet is a 30 inch corrugated metal pipe

controlled by a sluice gate in the outlet structure,
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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" to
construct Marcel Lake Dam, 1960,

2. Construction drawings.
3. Contract provisions and specifications.
4. Photographs.

5. "Application for Permit to Draw Dam or Other body of Water in
Accordance with the Act of December 15, 1959" (S applications).

6. Miscellaneous correspondence, inspection report, etc.
Note: 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

The construction information made available was limited to several photos

and a letter from Edward Hess concerning revisions made to conform to

requirements of the Division of Dams and Encroachments.

2.3 eration

No formal operating procedures were included in the information obtained
from DER. The owner's representative stated that he was not aware of any
operational procedures associated with the dam.
2.4 Evaluation

a. Avnilabilitx. All information made available was obtained from DER.

b. Adequacy. The design drawings made available appear to be adequate
for a Phase | investigation.

c. Validity. There is no reason to question the validity of the data obtained
from DER,

-f -
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Marcel Lake Dam took place on
November 22, 1978. At the time of inspection, the reservoir water surface was
approximately one inch above the spillway crest. No underwater areas were
inspected. The dam was found ta be constructed in general conformance with the
drawings.

b. Dam. The upstream face of the dam is covered by small poorly graded
riprap. There is little uniformity in the distribution and placement of the rock.
The riprap extends only three feet above the normal pool elevation. The entire
upstrearn face is heavily overgrown with weeds, bushes, and trees up to 15 feet
high,

Undulating depressions were observed along the upstream face of the
dam. The depressions extended from the top of dam to beneath the water surface
in some locations, and extended in depth to more than 2 feet, Field measurements
of the slope of the upstream face indicate local variations from 2H:1V to 4H:1V,
Several animal burrow holes were noted along the upstream face,

The downstream face and the top of dam are characterized by undulating
surfaces, heavy grass cover, burrow holes, and occasional small trees and bushes.
Review of the top of dam survey reveals that about 400 feet of the top of dam is
below design elevation (See Plate % of Appendix £). Measurements of the slope of
the downstream face revealed variations of from 1,7H:1V to 2H:1V.

A swampy area extends from the toe of the embankment (See Plate 4 of
Appendix £) for 50 to 100 feet, and along the toe from within 75 feet of the right
abutment to the outlet channel. The swampy area contains approximately 12,000
square feet of saturated ground with areas of standing water 6 to 12 inches deep.
In many areas, the water was discolored with brown and rusty colored deposits.
The area was covered by a high, thick grass cover with clumped roots. Seepage
from this area could be observed along the riprapped right bank of the outlet
channel. Localized outflows of up to 15 gallons per minute (gpm) were observed,
with the total outflow from the swampy area estimated at 300 to 400 gpm.
Approximately 75 feet downstream of the embankment toe, an 8 inch diameter
PV pipe is constructed through the right bank of the outlet chennel into the
swampy area. Discharge from the pipe was estimated at 50 gpm. The origin and
the purpose of the pipe could not be readily determined.

c. Appurtenant Structures. The 5-foot high concrete overflow spillway
adjoins the left abutment of the dam, with concrete training walls extending both
upstream and downstrearn of the spillway. Some minor surface spalling of concrete
was noted along the training walls. The spillway approach channel is protected on
both banks with a thick cover of large riprap.
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An apron is constructed downstream of the spillway. The apron extends
about 15 feet, and is constructed on a grade of approximately 10 percent. A
grouted riprap channel with 1H:1V side slopes and a 25-foot base width extends for
200 feet downstrearmn of the apron, with a 70-foot transition reach where the base
width is reduced from 60 feet to 25 feet.

The intake for the low level outlet is a concrete structure located about
60 feet upstream of the crest of the embankment. The structure was inaccessible
at the time of inspection, but appeared to be in good condition. The handwheel for
the sluice gate was in place. The owner's representative didn't know if the sluice
gate was operable. The outlet headwal!l structure at the downstream toe of the
embankment was in good condition,

d. Reservoir Area. The drainage area is predominantly meadow and
woodland, with some residential development near Marcel Lake. A natural lake
(Silver Lake) is located about 1.5 miles upstream of Marcel Lake. Approximately
36 percent of the basin is located upstream of the Lake Rene Dam, as shown on
Plate 1 of Appendix E. Lake Rene Dam is approximately 1,000 feet long, with a
55-foot concrete spillway.

e. Downstreamn Channel. The Lake Massad Dam is located on Dingman's
Creek approxirately 4,000 feet downstream (stream distance) of Marcel Lake.
Between the two dams, Dingman's Creek is moderately wooded on both overbanks.
There is no development within the extent of potential flooding for this reach. The
spillway of Lake Massad Dam s 100 feet wide, with a freeboard of 5 feet above
norimal pool. The potential hazard area is located approximately 500 feet
downstrearm of the Lake Massad Dam, where Dingman's Creek parallels Legislative
Route 51006. Several stores are located along the left bank of the stream, near the
Lake Massad Dam, and many residences are located along both banks of the
Dingman's Creek for the next mile. Approximately 30 homes and up to 00 people
could be affected in this area.




SECTION 4

OPERATIONAL FEATURES

4.1 Procedures

Based on the review of information provided by DER, and a conversation
with the owner's representative, no formal operating procedures are established for
operation and maintenance of the Marcel L ake Dam,

4.2 Maintenance of Dam

The owner's representative was not aware of any maintenance program for
the dam.

4.3 Maintenance of Operating Facilities

The only operating facility associated with the dam is the handwhee!
operated sluice gate of the low level outlet. The handwheel was in place, but was
inaccessible at the time of inspection. Therefore, the operating condition of the
drawdown facilities could not be assessed, The owner's representative did not know
if the operating facilities were periodically exercised,

4.4 Description of any Warning Systern in Effect

According to the owner's representative, no flood warning system is in
effect at this site,

4.5 Evaluation of Operational Adeguacy

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

BRI 5 e APy
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SECTION 5
HYDRAULICS AND HYDRCLOGY

5.1 Evaluation of F eatures

a. Design Data. Marcel Lake Dam has a drainage area of 4.2 square miles
and impounds a reservoir of 160 acre-feet. The dam was designed with 6.5 feet of
freeboard, although the field survey revealed a depressed section of the
embankment to be one foot below design elevation. The spillway is a 60-foot long
concrete overflow structure with a maximum design capacity of approximately
3,680 cfs (2,860 cfs to the surveyed low spot).

b.  Experi~nce Data. According to the owner's representative, no discharge
or reservoir stage records are maintained for this site, and no estimate could be
given,

c. Visual Observations. The Spillway Design Flood (SOF) for this site is
given as a range from one-half of the PME to the full PMF, Based on the dam
height and storage capacity and the distance to the hazard area, the SDF was
determined to be one-half of the PMF,

d. Overtopping Patential. The peak inflow and outflow rates for the SDF
were determined to be 3,770 cfs and 3,750 cfs respectively., Based on the
hydrologic analyses, the spillway is capable of discharging 40 percent 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 "hazard to loss of life downstream from the dam from that which would exist
just before overtopping failure” (ETL 1110-2-234,10 May, 1978). According to the
analysis, failure of the Marcel Lake Dam would increase the depth of overbank flow
from 2.5 feet to 3.1 feet for 50 percent of the PMF., The peak discharge at the
hazard area would increase from 3,740 cfs to 4,830 cfs. Failure of the dam is
considered to significantly increase the hazard to loss of life. Therefore, the
spillway of the Marce! Lake Dam is classified as "seriously inadequate®.

-
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The undulating surface of the top of dam and
downstream slope, the longitudinal depressions along the upstream face, and the
depression of the right side of the top of dam could be the result of poor
compaction during construction. Based on the presence of seepage, and an
extensive area of discolored standing water downstream of the toe, the undulations
and depressions could also be due to the migration of fine material through the
embankment or foundation.

The roots of trees growing on the dam may increase the seepage
potential through the embankment and uprooting of the trees by high winds could
cause substantial volumes of embankment material to be displaced.

The riprap does not provide for adequate protection of the upstream
face of the dam. The riprap is poorly graded and unevenly distributed. In addition,
the coverage extends only 3 feet above normal pool elevation. The inadequate
riprap cover could be partially responsible for the depressions along the upstream
face of the dam,

Animal burrow holes observed on both the upstream and downstream
slopes could have a deleterious affect upon the seepage potential through the
embankment,

The concrete spillway shows no signs of structural instability or
deterioration of concrete surfaces. According to the design drawings, reinforcing
bars join the spillway to the apron and to the training walls,

b. Design and Construction Data. The embankment cross-section
geometry appears to be in general conformance with the design drawing cross-
section. No information on stability analyses, seepage computations, or soil
properties is available. According to the drawings, the embankment was not
provided with a rock toe or a filter blanket., The embankment core material was
defined as "the most clayey or impervious material” obtained from the borrow
source. No information is available concerning construction supervision or material
testing.

c. Operating Records. The owner's representative was not aware of any
operating records associated with this site,

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 Contiquous States. A dam located in Seismic Zone 1 is
generally considered to be safe under any expected earthquake loading if it is safe
under static loading conditions.

9.




SECTION 7

7.1 Dam Assessment

maintenance and potentially hazardous structural conditions.

emergency)”.

be adequate for a Phase | investigation.

should be implemented immediately.

and to detect possible fines migration.

7.2 Recommendations, Remedial Measures

a. Facilities,

experienced in the design and construction of dams,

pressure development throughout the embankment.

1

increased seepage and/or turbid water.

-10-

d. Necessity for Further Investigations. Further
necessary for this site. Results of the investigation shouid be used to establish if
the materials are satisfactory for the embankment as designed and constructed;

ASSESSMENT, RECOMMENDATIONS, PROPOSED REMEDIAL MEASURES

a. Safety. The visual observations and review of available information
indicate that the Marcel Lake Dam is in poor condition. The many deficiencies and
problem areas noted in Sections 6.1.a and 6.1.b. evidence a general lack of

The spillway is capable of discharging 40 per cent of the PMF without
overtopping of the earth embankment. Failure of the dam by overtopping would
increase the hazard to loss of life downstream of the dam. Therefore, the spillway
is classified as "seriously inadequate", and the dam is classified as "unsafe (non-

b. Adequacy of Information. The information provided by DER appe ars to

c. Urgency. Further investigations and recommended remedial measures

investigations are

6) 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.

1) A subsurface investigation should be initiated at several selected
sections of the dam to include, but not limited to, soil borings for determination of
the composition and in situ properties of the embankment and foundation materials.
The investigation should be supervised by a licensed professional

engineer

2) Piezometers should be installed in the boreholes to evaluate pore
3) Areas below design elevation should have additional fill placed and
compacted to regrade the embankment to design elevation immediately.

4! The depressions along the upstream face and the top of dam should
be monitored to determine if any differential movement occurs.

5) The swampy area should be monitored regularly for any signs of
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7) Animal burrow holes should be filled with suitable earth material.
8) All trees and bushes should be cut at the ground level.

9) Detailed hydrologic and hydraulic analyses should be performed to
determine the need for increasing the spillway capacity.

b. Operation and Maintenance Procedures.

1) The grass should be mowed reqularly 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) 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.
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PPENDIX

Hydrologic & Hydraulic Data
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Photographs




SPILLWAY FROM LEFT ABUTMENT

( SPILLWAY OUTLET CHANNEL







ANI/MAL BURROW HOLE ON THE DOWMSTREAM
SLOPE OF THE DAM

« UPSTREAM SLOPE OF THE DAM SHOWING
R/IPRAP AND VEGETATION




OVERV/IEW OF THE URSTREAM FACE
OF THE D4M

RESERVOIR DRAIN SYSTEM
SLUICE GATE TOWER
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SITE GEOLOGY

Marcel Lake Dam

The dam at Marcel Lake is located in the Eastern Glaciated Low
Plateaus section of the Appalachian Plateaus physiographic province.
The geologic structure in the area is relatively simple with nearly
horizontal beds of the Devonian Catskill continental sedimentary group
underlying variable thicknesses of Pleistocene Wisconsin glacial
deposits. The surface materials consist mainly of till, outwash and
other rock debris with occasional swamp or bog deposits occurring
sporadically throughout the plateau,

No faulting or major discontinuities were noted in the field or
referred to in published geological literature covering this portion
of Pike County.
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