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PREFACE

This report is prepared under guidance contained in
Recommended Guidelines for Safei~y 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 expeditiqusly those dams which may pose hazards to
human life or property. The assessment of the general
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 damn 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.

A4

It is important to note that the condition of a dam 1
dependls 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

F will continue to represent the condition of the dam at some
r point in the future. Only through continued care and

inspection can there be any chance that unsafe conditions be

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, considering the size
of the dam, its general condition and the downstream damage
potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Pocono Highland Dam
NDI ID No. PA-00992
DER ID No. 45-131

Size: Small (20.2 feet high; 114 acre-feet)

Hazard
Classification: High

Owner: Pocono Highland Camps, Inc.
Mrs. Marion Weinberg, President
Marshalls Creek, PA 18335

State Located: Pennsylvania

County Located: Monroe

Stream: Spring Run

Date of Inspection: 1 June 1981

Based on the criteria established for these studies,
Pocono Highland Dam is judged to be unsafe, nonemergency,
because the spillway capacity is seriously inadequate. The
recommended Spillway Design Flood (SDF) for the size and hazard
classification of the dam varies between 1/2 of the Probable
Maximum Flood (PMF) and the PMF. The selected SDF is the 1/2
PMF. The existing spillway will pass only about 6 percent of
the PMF before overtopping of the dam occurs. It is judged
that the dam could not withstand the depth and duration of
overtopping that would occur for the 1/2 PMF. If the low areas
on the top of the dam were filled to the design elevation,
the spillway would pass about 11 percent of the PMF without
any overtopping. For either condition, the spillway capacity
is rated as seriously inadequate. Failure of Pocono Highland
Dam would cause an increased hazard for loss of life
downstream.•



Overall, the dam is considered to be in poor condition.
Maintenance of the dam and its appurtenant structures is
inadequate.A

The following studies and remedial measures are
recommended to be undertaken by the Owner, In approximate ot~der
of priority, immediately:

(1) Perform additional studies to more accurately
determine the spillway capacity required for Pocono Htghland
Dam as well as the nature and extent of measures required to
provide adequate spillway capacity. Take appropriate action as
necessary. If the existing spillway structure is utilized,
repairs should be made to existing deteriorated concrete.
Before studies are instituted, the spillway outlet channel 1Fshould be cleared of trees, brush, and fill; in addition, ther timber beam on the spillway crest should be removed and the low
areas on the top of the dam filled to the design elevation to
increase the spillway capacity during the design period.

(2) Remove brush and trees on or near the
embankment.*

(3) Institute any necessary repairs to make the
outlet works operational. In addition, develop a plan to I

£4 provide upstream closure for the outlet works in case of an
emergency.

(4I) Visually monitor the seepage areas, the wet
area, and the erosion on the upstream slope. Take appropriate
action if any condition worsens.

All investigations, studies, designs, and construction
inspection should be performed by a professional engineer
experienced In the design and construction of dams. Tree
removal and removal of fill by the left spillway wall should
also be guided by a prc.±'essional engineer.

In addition, the Owner should institute the following
operational and maintenance procedures.

(1) Develop a detailed emergency operation and
warning system for Pocono Highland Dam. When warnings of a
major storm are given by the National Weether Service, the
Owner should activate his emergency operation and warning
system.

(2) During periods of unusually heavy rains, provide
round-the-clock surveillance of the dam.

-iv-
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(3) As presently required by the Commonwealth,
initiate a program of formal annual inspections by a
profes ional engineer experienced in the design and
construction of dams. UtiliJze the inspection results to
determine if remedial measures are necessaryt

(4) Institute a maintenance program and develop a
formal maintenance manual so that all features of the dam are
properly maintained.

~~1

*11
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POCONO HIGHLAND DAM
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SGANNETT 
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POCONO HIGHLAND DAM

NID ID No. PA-00992; DER ID No. 45-131

PHASE I INSPECTION REPORT

NATIONAL rAM INSPECTION PROGRAM

SECTION I

PROJECT INFORMATION

1.1 General.

a. Authorltj. 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 dame
throughout the United States.

b. Purpose. The purpose of the inspection is to
determine if the dam constitutes a hazard to human life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. Pocono Highland Dam is an
earthfill dam that is 347 feet long and 20.2 feet high. The
dam has an impervious "puddle" clay core with a timber
corewall on the downstream side of the clay core. The
embankment has IV on 2H upstream and downstream slopes. As
originally designed and constructed, the topwidth was 8 feet.
A subsequent modification widened the topwidth to 13 feet.
This modification made the upstream slope above normal pool
near-vertical and required that timber beams be placed to
retain the downstream side of the upper portion of the
embankment.

The spillway is a 33.9-foot long concrete and
concrete masonry unit (CMU) gravity structure at the left
abutment of the dam. A timber plank bridge with steel I-beams

- and CMU piers crosses the spillway. The spillway outlet
channel extends along the toe of the embankment, which is
protected by riprap, to its junction with the outfall of the
outlet works.

The outlet works consists of a 12-inch diameter
cast-iron pipe (rIP) with a valve at the downstream end.

-1-
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The Narious features of the dam are shown on the
photographs in Appendix C and on the plates in Appendix E. A
description of the geology is included in Appendix F.

b. Location. Pocono Highland Dam is located on Spring
Run in Middle Smithfield Township, Monroe County, Pennsylvanla.
It is about 2.3 miles northeast of the community of Marshalls
Creek. The dam is shown on the USGS Quadrangle, Bushkill,
Pennsylvania-New Jersey, at latitude N 41 04.4' longitude
W 750 06.5'. A location map is shown on Plate E-1.

c. Size Classification. Small (20.2 feet high, 114
acre-feet).

d. Hazard Classification. Downstream conditions
indicate that a higih hazard classification is warranted for
Pocono Highland Dam (Paragraphs 3.le and 5.1c (5)).

e. Ownership. Pocono Highland Camps, Inc.; Mrs.
Weinberg, President; Marshalls Creek, Pennsylvania 18335.

f. Purpose of Dam. Recreation.
g. Design and Construction History. Ponono Highland

Dam, originally named Reflection Lake Dam, was originally
designed by John L. Westbrook, engineer from Stroudsburg,
Pennsylvania, in 1927. The dam was designed for Dr. Carl
Rosenkrans for boating and fishing. The Commonwealth reviewed
the design and issued a permit for construction in October
1927. Construction started soon thereafter and was completed
by October 1928. Although not shown on the plans, the spillway
weir was constructed with steel pins on the crest to support
fish screens. The Commonwealth objected to these pins.

A bridge across the spillway was constructed between
1929 and 1931. The present Owner, under another name, acquired
the dam between 1934 and 1937.

Subsequent modifications to the dam include
replacement of the spillway bridge with the present structure,
raising of the spillway crest with CMUs, and widening the
topwidth by constructing a timber retaining wall along the
downstream side of the dam near the top. All these
modifications were completed prior to 1966. None were noted in
the 1949 inspection report by the Commonwealth.

The Commonwealth has ordered, from time to time,
correction of various deficiencies at the dam. The Owner has
not complied with all of the orders of the Commonwealth.

-2-
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h. Normal Operational Procedure. The reservoir Is

maintained at spillway crest with inflow discharging over the
spillway.

1.3 Pertinent Data.

a. Drainage Area. (square miles) 1.1

b. Discharge at Damsite. (cfs)
Waximum known rlood Unknown
0utlez works at maximum pool

elevation 12
Spillway capacity at maximum

pool elevationDesign conditions 564

Existing conditions 102

c. Elevation. (feet about msl.)
Top of dam

Design conditions 738.8
Existing conditions 738.2

Maximum pool
Design conditions 738.8
Existing conditions 738.2

Normal pool (design spillway
crest) 735.8

Normal pool (existing spillway
crest) 737.1

Upstream invert outlet works
(Approx.) 718-.L

Downstream invert outlet works 718.0
Streambed at toe of dam 718.0

d. Reservoir Length. (miles)
Normal pool (existing

conditions) 0.29
Maximum pool (existing

conditions) 0.30

e. Stora e. (acre-feet)
orma pool (design conditions) 71

Normal pool (existing
conditions) 89

Maximum pool (design condtions) I.
Maximum pool (existing

conditions) 114

f. Reservoir Surface. (acres)
Normal pool (design conditions) 12
Normal pool (existing

conditions) 15
Maximum pool (design) 40
Maximum pool (existing) 30

-3-



g. Dam.
Earthfill

Length (feet) 347

Height (feet) 20.2

Topwidth (feet)
Design 8
Existing 13

Side Slopes
Upstream 1V on 2H; Upper

3 feet are near-
vertical

Downstream lV on 2H; Upper
3 feet are near-
vertical

Zoning "Puddle" clay core
with earthfill
upstream and a
combination "earth
and stone" fill
downstream

Cutoff Timber corewall on
downstream side of
clay core
extending toi "impervious"
Material

Grout Curtain None

h. Diversion and Regulating Tunnel. None

i. Spillway.
Type Broad-crested

concrete and CMU
gravity weir

Lergth of Weir (feet-existing) 33.9 including
1.3-foot wide
pier

Crest Elevation
Design 735.8
Existing 737.1

Upstream Channel Reservoir

Downstream Channel Concrete-lined
apron

-4-



3. Regulating Outlets.
T One 12-inch

diameter CIP

Length (feet) 95

Closure Valve at down-
stream end

Access Over embankment

i" iI

A

IA

hI

1 5



SECTION 2

ENGINEERING DATA

2.1 Design.

a. Data Available. The data available include -design
drawings for the original structure, as well as the
Commonwealth's review comments for the original design. There
is no design infformation concerning subsequent modiffications.

b. Design Features. The project is described in
Paragraph 1.2a. The various features off the dam are shown on
the photographs in Appendix C and on the plates in Appendix E.

c. Design Considerations. Design infformation ffor the

design off the dam. The Commonwealth did not recommend any

changes when they reviewed the design.

2.2 Construction Data.

a. Data Available. Data available include
correspondence between the Owner and the Commonwealth,
construction inspection reports by the Commonwealth, and
construction photographs. The only item that concerned one off
the inspectors from the Commonwealth was the steepness off the
upstream slope off the dam. A later inspection revealed that
the slope was in accordance with the plans but that there was a
berm added on the upstream slope. No construction data are
available for subsequent modifications to the dam.

b. Construction Considerations. The available data
raise no concerns about the original construction off the dam.
There are concerns about subsequent modifications, which are
addressed in Sections 5 and 6.

'12.3 Operation. There are no formal records off operation.
Records of inspections performed by the Commonwealth are
available for the period from 1950 to 1955. A summary off the
inspection reports is included in Appendix A.

2.14 Evaluation.

a. Availability. Engineering data were provided by the
Bureau of Dams and Waterway Management, Department off
Environmental Resources, Commonwealth cif' Pennsylvania
(PennDER). The Owner was available f or information during the
visual inspection.

-6-



b. Adequacy. The type and amount of available design
data and other engineering data are limited, and the assessment 1
is based on the combination of available data, visual
inspect.Lon, performance history, hydrologic and hydraulic
assumptions, and calculations developed for this report.

co Validity. There is no reason to question the
validity of the available data.

Y: 1



SECTION 3

VISUAL INSPECTION

3.1 Findings.

a. General. The overall appearance of the dam and
appurtenant structures is poor. Deficiencies were observed as
noted below. A sketch of the dam with the locations of the
deficiencies is presented on Exhibit B-I in Appendix B. Survey
information acquired for this Report is summarized in
Appendix B. Datum used for the survey was the spillway crest,
Elevation 737.1, as estimated from USGS contour mapping. On
the day of the inspection, the pool elevation was 0.5 foot
below the spillway crest level,

b. Embankment. The embankment is so overgrown that only
the top of dam is fully visible (Photograph F). Mature trees
and brush cover both slopes. There is minor erosion along the
near-vertical upstream slope between the trees (Photograph H).
The timber wall that retains the downstream edge of the top of
the dam is bulged and offset in some places (Photographs F and A
G). There is some seepage through the riprap that extends
along the toe of the dam between the spillway and the outlet
works. None of the seepage was localized and all seeps were
too small to estimate the flow, which intermingled with
discharge from the spillway stoplog slot. There is seepage of i
1 gpm that flows into an undrained, 25-foot square low area tothe right of the outlet works.

The survey performed for this inspection revealed
that there are low areas along the top of the dam and that the
downstream slope, below the timber retaining wall, is 1V on 2H.

c. Appurtenant Structures. The outfall of the outlet
works is at the junction of the spillway channel and the
natural stream (Photograph E). The Owner was unaware that the
outlet works existed. Just upstream of the outfall, the valve
stem guide is lying on its side. The valve itself is below
ground. No operating mechanism is evident.

The spillway is at the left abutment. The spillway
is sketched in Appendix B. The original concrete weir, which
is badly scoured, has been raised with concrete blocks (CMUs).
There is a stoplog slot in the weir. A small quantity of water
was leaking around the stoplogs. A wooden beam, of unknown
purpose, spans the stoplog slot (Photograph B). The I-beams of
the timber plank bridge are supported by CMU piers. The CMU
piers did not appear to have any mortar (Photograph C). More
than one-half of the spillway discharge channel immediately

--8--



downstream from the weir is covered with a fill that extends up
to the elevation of the bridge deck (Photographs A, B, and C).
This fill covers most of the left spillway wall, the upper part
of which has been rebuilt with CM~s. The right spillway wall
is s-v"er' ly scoured at some areas. The spillway channel
extends aownstream along the toe of the dam, which is protected
by riprap. The channel is heavily overgrown. (Photograph D).

d. Reservoir Area. According to USGS mapping, it
appeared possible that there was a natural outlet at the
upstream end of the reservoir. The Owner stated that there was
no such outlet. Most of the watershed is wooded. The only
development is minor and rural.

e. Downstream Conditions. The natural stream justb downstream from the dam is quite overgrown. The stream then
flows into a small pond. This pond is shown as a swamp on USGS
mapping. Apparently, a small dam has been constructed at theii outlet of the swamp. There is one dwelling adjacent to the
outlet. From this outlet, the stream extends for 0.5 mile
through a steep and narrow valley. Three dwellings are located
within the floodplain at the downstream end of this reach. The

stream then flows for 0.6 mile to a small dam adjacent to a
sports camp. Access could not be gained to this site; however,

H as viewed from a nearby road, it was evident that the camp
buildings, as well as other dwellings further upstream, were
well above streambed. From the sports camp, the stream extends
for 0.3 mile to Meadow Lake Dam and from there into an
extensive swamp. Downstream conditions are further described
in Section 5. It is possible that eight or more lives would be
lost in the event of a failure of Pocono Highland Dam.
Accordingly, a high hazard classification is warranted for
Pocono Highland Dam.

-9-
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SECTION 14

OPERATIONAL PROCEDURES

4.1 Procedure. The reservoir is maintained at spillway crest
with excess inflow discharging over the spillway. The Owner
reported that the stoplogs in the notch at the spillway are

I' removed to maintain structures around the lake and would be
removed if a large flood was imminent. The outlet workcs is not
used.

4.2 Maintenance of Dam. The dam is visited daily by a
caretaker. The need for maintenance is determined by the
Owner. Formal inspections of the dam are not made.

V4.3 Maintenance of Operating Facilities. The outlet works is
H not maintained.

4.4 Warning Systems in Effect. There is no emergency warning
system.

4.5 Evaluation of Operational Adequacl. The extent of the
maintenance deficiencies described In Section 3 indicate that
the maintenance of the dam and appurtenant ,-irks is inadequate.
The frequency of inspection by the caretaker is good, but a
program of formal annual inspections by a professional engineer
is necessary to detect potentially hazardous conditions. Since
intense storms can occur over small watersheds with little
warning, removal of stoplogs is not considered a reliable
method of increasing spillway capacity. A formalized emergency
operation and warning system is necessary to reduce the risk of
dam failure should adverse conditions develop and to prevent

loss of life should the dam fail.

-10-



SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The report upon the permit application
for the construction or Pocono Highland Dam in 1927 indicated
that the design capacity of the spillway was 635 crs based on a
spillway length of 35 feet and a maximum head or 3 rest. The
dam was constructed with a spillway length or 33.9 reet.
Photographs in the PennDER riles indicate that the shape or the
weir, as constructed, difrered rrom the design drawing.

- j Subsequently, the weir was raised by 1.3 rest and a spillway
bridge with piers was constructed.

b. Experience Data. There are no known records or theFl maximum reservoir el-evation at Pocono Highland Dam. The Owner
reported that there was virtually no rise in pool during
Tropical Storm Diane in 1955.

c. Visual Observatio'ns.

Highand (1) General. The visual inspection or Pocono
Highlandam, which is described in Section 3, resulted ina

number or observations relevant to hydrology and hydraulics.

B; These observations are evaluated herein.
(2) Embankment. The low areas on the top or the dam

reduce the spill~way capacity to less than its design capacity.

(3) Appurtenant Structures. The outlet works is
inoperable. The stoplog system in the spillway weir can only
draw the pool down to 2.2 rest below spillway crest. Because
the outlet works is inoperable, there is no means or drawing
the pool down rurther in case or emergency.

The reason ror the diffrerence between the design
length and the existing length or the spillway weir is unknown.K Poor control during construction is a probable cause. The
spillway bridge pier reduces the errective length or the weir.
Since there is no mortar between the pier CMUs, the combination
or vibration and hydrodynamic forces during a rlood could cause
the pier to rail. The spillway bridge could not then be relied
upon to support vehicular loads. The fill that extends across
the spillway outlet channel would also signiricantly reduce the
spillway capacity, as would the timber beam above the stoplog
slot. The underside or the existing 3-illway bridge has the
potential to collect debris. The potern-tal is small berore

Lj overtopping of the dam occurs. The raising or the spillway
crest made a very signiricant reduction in spillway capacity.



Although the riprap along the toe of the dam is
in good condition, the dense growth in the spillway outlet
channel reduces its discharge capacity considerably. The
reduced discharge capacity could allow large spillway flows toovertop the riprop and flow along the unprotected embankment.

In the analysis described hereafter, the
spillway weir has been modeled at its existing elevation and
length, with a reduction to account for the spillway bridge
pier. The effects of the timber over the spillway stoplog
slot, of the fill downstream of the weir, and the potential
effects of debris collecting at the spillway have been ignored.
If these items were taken into consideration, the computed
spillway capacity would have been considerably less. The
slight increase in discharge capacity that could be provided if
the stoplogs were removed has also been ignored.

(4) Reservoir Area. No conditions in the watershed
or reservoir area were observed that might present a hazard to
the dam.

(5) Downstream Conditions. Of the three dams
downstream, two are small and considered of no significance.
The third dam is Meadow Lake Dam and it was Judged that it
might be overtopped by a failure of Pocono Highland Dam.
However, this %ould not increase the hazard to loss of life
downstream from Meadow Lake Dam. There are four low-lying
dwellings between Pocono Highland Dam and Meadow Lake Dam.
Failure of Pocono Highland Dam would probably flood these four
dwellings, with a probable loss of at least eight lives.
Property damage would also occur. The downstream conditions
indicate that a high hazard classification is warranted for
Pocono Highland Dam.

d. Overtopping Potential.

(1) Spillway Design Flood. According to the
criteria established by the Office of the Chief of Engineers
(OCE), the Spillway Design Flood (SDF) for the size (small) and
hazard potential (high) of Pocono Highland Dam is between
one-half of the Probable Maximum Flood (PMF) and the PMF.
Because the size of the dam is at the low end of the small size
classification, the 1/2 PMF is selected as the SDF. The
watershed and reservoir were modeled with the U.S. Army Corps
of Engineers HEC-lDB computer program. A description of the
model is included in Appendix D. The assessment of hydrology
and hydraulics is based on existing conditions, and the effects
of future development are not considered.

-12-



(2) Summary of Results. Pertinent results ari
Stabulated at the end of Appendix D. The analysis reveals that

the existing Pocono Highland Dam can pass about 6 percent of
the PMF before overtopping of the dam occurs. During the 1/2
PMP, che dar would overtop by 1.4 feet for 13.3 hours. This
would cause failure of the dar.. The dam is rated at the
previously noted minimum top of dam elevation. If the low
areas on the top of the dam were filled to the design
elevation, the spillway would pass about 11 percent of the PMF
without any overtopping.

(3) Spillway dequacy. The criteria used to rate
the spillway adequacy of a dam are described in Appendix D.
Because Pocono Highland Dam cannot pass the 1/2 PMP without
failing, a failure analysis was performed. It was assumed that
the dam would begin to fail during the 15 percent PMF.
Assumptions used to model the failure are described in Appendix
D. The resulting outflow was routed downstream. Pailure of
the dam during the 15 percent PMF would raise the water levels
near dwellings up to 7.7 feet over levels that existed Just
prior to failure of the dam. A typical downstream section is
shown ir. Appendix D. There is an increased hazard for loss of

life. The spillway capacity of Pocono Highland Dam is rated as
seriously inadequate, If the low areas on the dam were filled
to the design elevation, the spillway capacity would still be
rated as seriously inadequate.

11



SECTION6

STRUCTURAL STABILITY

6.1 Evaluation of' Structural Stability.

a. Visual Observations.

(1) General. The visual inspection of' Pocdho
Highland Dam, which is deriribed in Section 3, resulted in a
number of' observa,,ons relevant to structural stability. These
observations are evaluated herein f'or the various f'eatures.

(2) Embankment. The growth of' trees and brush on or
near the embankment is objectionable because it might obscure a
hazardous condition. Another objection to the growth of' treesI is that the root systems can create seepage paths through the
dam. The timber retaining wall at the top of' the dam is not
suf'ficiently sturdy to retain the earthf'ill and any imposed
surcharge loadings. However, even if' the wall were to fail
completely, the embankment design template should remain
intact. The wall is, theref'ore, not of' concern. The fill that
was used to widen the topwidth apparently covers the riprap on
the upstream slope. Further erosion of' the fill would only
proceed until the riprap is uncovered. The only concern would
be if' the riprap were displaced by the trees growing on the
slope.

The seepage at the embankment is not localized.
Similar seepage has been reported in many of' the periodic
inspections by the Commonwealth. If' the seepage doe,, not
change, the seepage is not of' concern; however, It does warrant
monitoring.

(3) Appurtenant Structures. No structural
def'iciencies were observed at the outlet works. An assessment
of' the spillway bridge piers was made in Section 5. The scour
and cracking at the right spillway wall and weir Indicate a
need f'or repairs or replacemert. Previous inspections by the
Commonwealth noted that the left spillway wall had deteriorated

* ~severely by 19411. The fill that was placed in f'ront of' this
wall may be helping to stabilize it. Its removal may aff'ect
the structural integrity of' the wall.

b. Design and Construction Data. No stability analyses
are available for the embankment. Available data raise no
concerns for the stability of' the embankment.

c* Operating Records. There are no formal records of'
operation. There is no evidence of stability problems over the
operational history of' the dam.
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d. Post-construction Chang. Post-construction changes
are described in Paragraph 1.2g. The changes have been
assessed with the dam.

e. Seismic Stability ' Pocono H~ighland Darm is located in
Seismic Zone 1. Earthquake loadings are not considered to be
significant for small dams located In Seismic Zone 1 when there
are no rbadily apparent stability problems. Since there are no
readily apparen~t stability problems, the ability of theI ~embankment to withstand an earthquake is as~sumed to be
adequate.



SECTION7

ASSESSMENT, RECOMMENDATIONS, ANDI

PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.

a. Saey

(1) Based on available records, visual inspection,
*calculations, and past operational performance, Pocono Highland

Dam is judged to be in poor condition. Based on the size and
hazard classification of the dam, the recommended SD? at the
dam varies between the 1/2 PM? and the PM?. The selected SD?
is the 1/2 PMF. Based on existing conditions, the spillway
will pass about 6 percent of the PM? before overtopping of the
dam occurs. It is judged that the dam could not withstand the
depth and duration of overtopping that would occur during
storms greater than 15 percent of the PM?. Failure of Pocono
Highland Dam would cause an increased hazard for loss of life1
downstream. The spillway capacity is rated as seriously
inadequate. According to criteria established for these
studies, the dam is judged to be unsafe, non-emergency, because
the spillway capacity is seriously inadequate. If the low
areas on the top of the dam were filled to the design
elevation, the spillway would pass about 11 percent of the PM?
without any overtopping. The spillway capacity would still be
rated as seriously inadequate.

(2) A summary of features and observed deficiencies

isas Follows: Observed Deficiency

Embankment: Trees and brush on and near
embankment slopes; low areas on
embankment; minor erosion; minor
seepage; wet area at toe of
embankment.

Spillway: Scour and cracking of concrete at
weir and right wall; inadequate
spillway pier construction; fill
covering much of spillway outlet
channel; overgrown spillway
outlet channel.

Outlet Works: Inoperable.



(b) Adequacy of Information. The information available
is such that an assessment of the condition of the dam can be
inferred from the combination of visual inspection, past
performance,, and computations performed prior to and as a part
of this study.

(a) Urgency. The recommendations in Paragraph 7.2 should
be implemented immediately.

(d) Necessity for Further Investigations. In order to
accomplish some of the remedial measures outl.ined in
Paragraph 7.2, further investigations by the Owner will beV required.
7.2 Recommendations and Remedial Measures.iia. The following studies and remedial measures are
recommended to be undertaken bj the Owner, in approximate order
of priority, immediately:

(1) Perform additional studies to more accurately
determine the spillway capacity required for Pocono Highland
Dam as well as the nature and extent of measures required to
provide adequate spillway capacity. Take appropriate action as
necessary. If the existing spillway structure is utilized,
repairs should be made to existing deteriorated concrete.
Before studies are instituted, the spillway outlet channel
should be cleared of trees,, brush, and fill; in addition,, theV timber beam on the spillway crest should be removed and the low
areas on the top of the dam filled to the design elevation to
increase the spillway capacity during the design period.

(2) Remove brush and trees on or near the
embankment.

(3) Institute any necessary repairs to make the
outlet works operational. In addition, develop a plan to
provide upstream closure for the outlet works in case of an
emergency.

(4I) Visually monitor the seepage areas, the wet
area, and the erosion on the upstream slope. Take appropriate
action if any condition worsens.

All investigations, studies, designs, and
construction inspection should be performed by a professional
engineer experienced in the design and construction of dams.
Tree removal and removal of fill by the left spillway wall
should also be guided by a professional engineer.

b. In addition, the Owner should institute the following
operational and maintenance procedures.

-17-
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(1) Develop a detailed emergency operation and
warning system f'or Pocono Highland Dam. When warnings of a
major storm are given by the National Weather Service, the
Owner should activate his emergency operation and warning
system.

(2) During periods of unusually heavy rains, provide
round-the-clock surveillance of the dam.

(3) As presently required by the Commonwearth,
initiate a program of' formal annual inspections by a
professional engineer experienced in the design and
construction of dams. Utilize the inspection results to
determine if remedial measures are necessary.

(14) Institute a maintenance program and develop a
f'ormal maintenance manual so that all features of' the dam are
properly maintained.
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DATE OF INSPECTION: I JUNE 1981
SFILL AT SPILLWAY DOWNSTREAM

SPILLWAY CRESTEL. 73.
EL.737. I "SCOUR ALONG WALL AND

/ ALONG DOWNSTREAM
FACE OF WEIRiI

SEEPAGE TOO SMALL TO
ESTIMATE ALONG MUCH

-r OF TOE

Sj --TREES AND BRUSH

I. z I

uj'z

n,,

: = FLOW_

i> VALVE INOPERABLE

u.I .25'x 25' WET AREA,
S'- -NO POSITIVE DRAINAGE

uJ TO CREEK

MINOR EROSION SEEPAG

BULGING OF RAILROAD
TIES RETAINING FILL
AT TOP OF DAM

PHASE r INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

POCONO HIGHLAND DAM
POCONO HIGHLAND CAMPS) INC.

RESULTS OF
VISUAL INSPECTION

NOT TO SCALE JULY 1981 EXHIBIT B-I

i rm



APPENDIX C

PHOTOGRAPHS



POCOOW( D1.I ~A'L A M

A.View U'votn Le ft. Abutment

B 3 L.1 W :I :



%TIN

0. SpiIway a WueirC~tn2

41; 7 7

-. .04%r



E. Outfall of Outlet Works

iti

F. T~o; 1) Oim



11~- 

.- 

W-

1i")-14 tj I.LA O DAM

t G. Downstream Slope

~14.

H. Upstream, 8lJope

MC.Pr r

----- ----- tall-



IIi

II

1aJA

P FLOW N

> G

i ' NATIONAL DAM INSPECTION PROGRAM

POCONO HIGHLAND DAM

POCONO HIGHLAND CAMPS, INC.

GUIDE TO LOCATION
OF PHOTOGRAPHS

IINOT SCALE JULY Isl EXHIoIT C-I



APPENDIX D

HYDROLOGY AND HYDRAULICS



APPENDIX D

HYDROLOGY AND HYDRAULICS

Spillway Capacity Rating:

In the recommended Guidelines for Safety Inspection
of Dams, the Department of the Army, Office of the Chief
of Engineers (OCE), established criteria for rating the
capacity of spillways. The recommended Spillway Design
Flood (SDF) for the size (small, intermediate, or large)
and hazard potential (low, significant, or high) class-
ification of a dam is selected in accordance with the
criteria. The ST)F for those dams in the high hazard
category varies between one-half of the Probable Maximum
Flood (PMF) and the P1F. If the dam and spillway are
not capable of passing the SDF without overtopping
failure, the spillway capacity is rated as inadequate.
If the dam and spillway are capable of passing one-half
of the PMF without overtopping failure, or if the dam is
not in the high hazard category, the spillway capacity
is not rated as seriously inadequate. A spillway
capacity is rated as seriously inadequate if all of the
following conditions exist:

(a) There is a high hazard to loss of life from
large flows downstream of the dam.

(b) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life down-
stream from the dam from that which would exist just
before overtopping failure.

(c) The dam and spillway are not capable of
passing one-half of the PMF without overtopping
failure.

Description of Model:

If the Owner has not developed a PMF for the dam, ,
the watershed is modeled with the HEC-1DB computer
program, which was developed by the U.S. Army Corps of
Engineers. The HEC-1DB computer program calculates a
PMF runoff hydrograph (and percentages thereof) and
routes the flows through both reservoirs and stream
sections. In addition, it has the capability to
simulate an overtopping dam failure. By modifying the
rainfall criteria, it is also possible to model the 100-
year flood with the program.

D-1



APPENDIX D

"f L River Basin
Name of StrE am: "--:. , '
Name of Dam: 0Co CJo H1 -', AAl
NDI ID No.:__ __ __ __ __ _
DER ID No.: '/"-1/1

Latitude: YN 1iIL7.7 Longitude: \ 79 777, .
Top of Dam Elevation: -7 7.
Streambed Elevation: 716 Height of Dam: •. ft
Reservoir Storage at Top of Dam Elevation:- /o acre-ft
Size Category: ___,_
Hazard Category: 1-,. t (see Section 5)
Spillway Design Flood: - :.

UPSTREAM DAMS

Distance Storage
from at top of

Dam Height Dam Elevation
Name (miles) (ft) (acre-ft) Remarks

DOWNSTREAM DAMS

D- 2 _ _ _ _
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D~c,• -•, , -- River Basin

Name of Stream: • G ,o

Name of Dam: jcco.j, H0 "3 jj
DETERMINATION OF PMF RAINFALL & lrIT HYDROGRAPH

UNIT HYDROGRAPH DATA:
Drainage

Sub- Area Cp Ct L La L' Tp Map Plate
area (square miles mi es miles hours Area

miles) (1) (2 (3) (4) (5) (6) (7) (8)

A A,/ 3 -(). Y . 1 1, 11 i '• , i"s' IL A./ •-• .

Total (Se Sketch. on Sheeet D-)
(1) & (2): Snyder Unit Hydrograph coefficients supplied by

Baltimore District, Corps of Engineers on maps and
plates referenced in (7) & (8)

The following are measured from the outlet of the subarea:
(3): Length of main watercourse extended to divide
(4): Length of main watercourse to the centroid
The following is measured from the upstream end of the
reservoir at normal pool:
(5): Length of main watercourse extended to divide
(6): Tp-Ct x (L x Lca) 0.3, except where the centroid of
the subarea i• ,ocated in the reservoir. Theniii T~p=Ct x (L')u o

Initial fiow is assumed at 1.5 cfs/sq. mile
Computer Data: QRCSN - -0.05 (5% of peak flow)

RTIOR - 2.0
RAINFALL DATA:

PMF Rainfall Index= p2./in., 24 hr., 200 sq. mile
iHyromet. 40 Hydromet. 33

(Susquehanna Basin) (Other Basins)
Zone: N/A _-

Geographic Adjustment
Factor: 1/___I_.0

Revised Index
Rainfall: ____ 2__ _ _

RAINFALL DISTRIBUTION (percent)
Time Percent
6 hours /I F_

12 hours 17-'3
24 hours 1_3
48 hours q,!2.
72 hours _114

96 hours t____

D-3
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Data for Dam at Outlet of Subarea_ j (See sketch on Sheet D-4)

Name of Dam: r

STORAGE DATA:

Storage
Area million

Elevation (acres) gals acre-ft Remarks

7 -ELEVO* 0 0 0
735, E -Al •7 : " -
7 ., R- C• : 1•T.f -;..

7_3;_. • _'.

J ELEVO - ELEVI (3SI/A-)

•* Planimetered contour at-- L 10 f18 above top of dam

Reservoir Area at Normal Pool is 2 percent of subarea
watershed.

BREACH DATA:

See Appendix B for sections and existing profile of the dam.

Soil Type from Visual Inspection: SiLT- .• Sr. r'-

Maximum Permissible Velocity (Plate 28, EM 1110-2-1601) 7-C) fps
(from Q - CLH3/ 2 - V'A and depth - (2/3) x H) & A - L'depth

H1AX - (4/9 V2 /C 2 ) - 0 ft., C - )7 Top of Dam El.-i_'.?L

HMAX + Top of Dam El. 7 73,F.7 - FAILEL
(Above is elevation at which failure would start)

Dam Breach Data:

BRWID - __ __ft (width of bottom of breach)
Z -W (side slopes of breach)

ELBM - -716. , (bottom of breach elevation, minimum of
zero storage elevation)

WSEL " 7c-, (normal pool elevation)
T FAIL- __ mins - C./ hrs (time for breach to

develop)



Data for Dam at Outlet of Subarea , /A

Name of Dam:______________

SPILLWAY DATA: 0- C.. L-.4'' Existinglr Design
Conditions Conditions

Top of Dam Elevation .73162.- _ _ ._
Spillway Crest Elevation 7 ur,
Spillway Head Available (ft) ______, _

Type Spillway aeoA COe! • I.•
"C" Value - Spillway Q. 7 3. I
Crest Length - Spillway (ft) Z,_ (a
Spillway Peak Discharge (cfs) .- 4 z.
Auxiliary Spillway Crest Elev.
Auxiliary Spill. Head Avail. (ft) __

Type Auxiliary Spillway
"Crest Value - Auxiliary Spill. (ft)
"Crest Length - Auxil. Spill. (ft)
Auxiliary Splllwa

Peak Discharge (cfs)
Combined Spillway Discharge (cfs) ____ ..______

Spillway Rating Curve:
Q Auxiliary

Elevation Q Spillway (cfs) Spillway (cfs) Combined (cfs)

OUTLET WORKS RATING: Outlet 1 Outlet 2 Outlet 3

Invert of Outlet _1_,_

Invert of Inlet
Type CZT_
Diameter (ft) = D _,_

Length (ft) = L __"

Area (sq. ft) = A _-79

N ___
K Entrance _,___

K Exit _.

K Friction-29.IN2L/R4/3ofK_ ____

Sum of K_____ ____

(1/K) 0.5 - C _ SY,__
Maximum Head (ft) a HM ___/-

Q = CA /2g(HM)(cfs) / _._

Q Combined (cfs) /_._L ,

OI• _ -s ,.L - rr r a;r r- c" rI'I
•-)Z
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POCONO HIGHLAND DAM

APPENDIX F

GEOLOGY

Pocono Highland Dam is located in Monroe County within the
Appalachian Plateau Province. The most pronounced topographic
feature in the area is Camelback Mountain, which is a part of
the Pocono Plateau Escarpment. The escarpment is well defined
southwestward from Camelback Mountain, but is more irregular
between Camelback Mountain and Mt. Pocono, which lies to the
north. Streams east of the escarpment drain directly to the
Delaware River, whlle those to the west drain to the Lehigh
River.

The Pocono Plateau Section lies west of the escarpment.

This area is relatively flat, with local relief seldom
exceeding 100 feet. The topography has been greatly influenced
by continental glaciation. Many features were created by
deposition of glacial materials. The entire plateau lacks
well-developed drainage.

East of the escarpment is the Glaciated Low PlateausSection of the province. The area is characterized by

pre-glacial erosional topography with locally-thick glacial
deposits. Local relief is generally 100 to 300 feet.

Bedrock units of the sections described above are the
lithified sediments of offshore marine, marginal marine,
deltaic and fluvial environments associated with the Devonian
Period. These units include siltstones of the Mahantango
Formation, siltstones and shales of the Trimners Rock and seven
mapped members of the Catskill Formation. These members
include sandstones, siltstones, and shales of the Towamensing
Member; sandstone, siltstone and shale of the Walcksville
Member; sandstones, siltstones and shale of the Beaverdam Run
Member; sandstone and shale in the Long Run Member; sandstones
and conglomerates in the Packerton Member; sandstone and some
conglomerates in the Poplar Gap Member; and sandstcnes and
conglomerates in the Duncannon Member.

Pocono Highland Dam is underlain by the Mahantango

Formation. This formation is predominantly siltstones and
silty shales with some interbedded sandstones. Bedding is
generally well developed and ranges from very thin bedded to
thickly laminated. Joints are closely spaced, well developed,
open and steeply dipping. The formation is reported to provide
a good foundation for heavy structures when excavated to sound
rock.

Shale outcrops at the right abutment of the dam. There
are no records of the foundation of the embankment or
spillway.
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