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PREFACE

This report is prepared under guidance contained in the Recom-
mended 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 investigation
and analyses involving topographic mapping, subsurface investiga-
tions, testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the investigation
is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the in-
spection team.

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 condi-
tions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established
guidelines, the Spillway Design Flood is based on the estimated
Probable Maximum Flood (greatest reasonably possible storm run-
off) for the region, 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.

Breach analyses are performed, when necessary, to provide
data to assess the potential for downstream damage and possible
loss of life. The results are based on specific theoretical
scenarios peculiar to the analysis of a particular dam and are
not applicable to other related studies such as those conducted
under the Federal Flood Insurance Program.
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ABSTRACT
g Pocono Woodland Lake Dam: NDI I.D. No. PA-00443
F Owner: Pocono Woodland Lake Property Owners
. Association !
. |
State Location: Pennsylvania (PennDER I.D. No. 52-179) %
4 .
3 County Located Pike |
Stream: Branch of Raymondskill Creek
Inspection Date: 12 November 1980
< Inspection Team: GAI Consultants, Inc.
y 570 Beatty Road
g l/ Monroeville, Pennsylvania 15146

Based on the visual inspection, operational history, and available
engineering data, the dam and its appurtenances are considered to
be in excellent condition.

classification is high. In accordance with the recommended

guidelines, the Spillway Design Flood (SDF) ranges between the

1/2 PMF (Probable Maximum Flood) and the PMF. Since the facility

is classified near the lower bounds of the small category, the

SDF is considered to be the 1/2 PMF. Results of hydrologic and

hydraulic analysis indicate that the facility is capable of

accommodating about 76 percent of the PMF prior to embankment ,
overtopping. As a result, the spillway is deemed adequate._- i

The size classification of the facility is small and the hazard i q

el Bt

It is recommended that the owner:

a. Reshape the area immediately downstream of the south
embankment to facilitate drainage of surface water into the
existing diversion ditch.

b. Remove debris which is partially blocking the emergency
spillway approach channel.

c. Develop formal manuals of operation and maintenance to
ensure the continued proper care of the facility. In addition, a
formal warning system should be implemented that provides for
notification of downstream residents should hazardous embankment
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Pocono Woodland Lake Dam: NDI I.D. No. PA-00443

conditions develop. Included in the plan should be provisions for
around-the-clock surveillance of the facility during periods of
unusually heavy preciptation.

GAl Consultants, Inc. Approved by:
\QZSEEEE*.~)~C~«/4; U . L&4§QAJ;SZLL),~,._ Mhe, <1é£<>4f,
Bernard M. -a1c1n PNE. JAMES W, PECK

Qlonc Corps of Engineers
Commandcr and District Engineer

Date__ D Tuwmez \98\ Date__/ 7T4 ~E (181
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
POCONO WOODLAND LAKE DAM
NDI# PA-00443 PENNDER# 52-179

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of Army, through the Corps of Engineers, to initiate a
program of inspection of dams throughout the United States.

1.1 Purpose.

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

1.2 Description of Project.

a. Dam and Appurtenances. Pocono Woodland Lake Dam is an
S-shaped earth embankment approximately 13 feet high and 1,000 feet
long, including spillway. The facility is provided with an uncon-
trolled, trapezoidal shaped, rock lined spillway with a 1l2-inch
wide concrete weir wall, located approximately 50 feet from the
junction of the south and east embankment sections. The outlet
works consists of an 18-inch diameter reinforced concrete pipe that
discharges at the downstream embankment toe. Flow through the
conduit is manually controlled by means of an 18-inch diameter
sluice gate located at the inlet. The outlet works riser also
functions as a drop inlet. It was designed primarily to provide
pool level control during construction and to support the control
gate stem. It was not, however, designed as a service spillway.

b. Location. Pocono Woodland Lake Dam is located on a
branch of Raymondskill Creek in Dingman Township, Pike County,
Pennsylvania. The facility is approximately seven miles west of
Milford, Pennsylvania. The dam, reservoir and watershed are con-
tained within the Edgemere, Pennsylvania 7.5 minute U.S.G.S. topo-
graphic quadrangle (see Figure 1, Appendix E). The coordinates of
the dam are N41° 18.5' and wW74° 53.5°'.

c. Size Classification. Small (13 feet high, 279 acre-feet
storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.1l.e).
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e. Ownership. Pocono Woodland Lake
Property Owners Association
Box C
Milford, Pennsylvania 18337
Attn: Mr. John T. Stieh, Attorney
P. O. Box 536
Milford, Pennsylvania 18337

f. Purpose. Recreation.

g. Historical Data. Detailed correspondence contained in
PennDER files indicates that Pocono Woodland Lake Dam was designed
in 1975 by Fred C. Schoenagel, Jr., a registered professional
engineer from Greentown, Pennsylvania. Construction did not
proceed until early 1977, due to proposed revisions which included
a plan to dredge the proposed lake bottom, and legal action from
the downstream residents. Construction of the facility was
completed in the fall of 1977 and a permit to maintain an existing
dam was issued to the present owners by PennDER in April of 1978.

Except for an apparent problem with water quality, the
facility has functioned satisfactorily since its completion.

1.3 Pertinent Data.

a. Drainage Area (square miles). 0.32

b. Discharge at Dam Site.

Discharge Capacity of the Outlet Conduit - Discharge
curves are not available.

Discharge Capacity of Spillway at Maximum Pool = 480 cfs
(see Appendix D, Sheet 7).

c. Elevations (feet above mean sea level). The following
elevations were obtained from available drawings and through
field measurements based on the elevation of the spillway crest
at 1216.0 feet.

Top of Dam 1219.0 (design).
1218.8 (field).

Maximum Design Pool Not known.

Maximum Pool of Record Not known.

Normal Pool 1216.0

Spillway Crest 1216.0 (assumed
datum).

1206.8 (design).
1206.4 (design).
1206.3 (field).

Maximum Tailwater Not known.

Upstream Inlet Invert
Downstream Outlet Invert
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Reservoir Length (feet).

Top of Dam
Normal Pool

Storage (acre-feet).

Top of Dam
Normal Pool

Reservoir Surface (acres).

Top of Dam
Normal Pool

Dan.
Type
Length

Height

Top Width

Upstream Slope

Downstream Slope

Zoning

Impervious Core

Cutoff

Grout Curtain

Diversion Canal and
Requlating Tunnels.

3150
2900

279
160

46
39

Homogeneous earth.

959 feet (excluding
spillway).

13 feet (field mea-
sured; embankment
crest to downstream
embankment toe).

12 feet (desigmn).
17 feet (field).

2.5H:1V (design).
3H:1V (field).

2H:1V (design).
3H:1V (field).

Homogeneous earth
(see Figure 4).

None.

As-built drawings
show a 3-foot deep,
10~-foot wide cutoff
trench along the
embankment center-
line.

None indicated.

None.
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s i, Spillway.

Type

Crest Elevation

Crest Length

j. Qutlet Conduit.

Type

Length

Closure and
Regulating Facilities

R VRN

Access

R ]

Uncontrolled, trape-
zoidal shaped channel
with a 12-inch wide,
concrete weir wall lo-
cated approximately 50
feet from the junction
of the south and east
embankments.

1216.0 feet.

30~-foot bottom width;
41-foot top width.

18-inch diameter, re-
inforced concrete

pipe.

Approximately 80 feet
from inlet to outlet.

Manually controlled at
the inlet by means of
an 18-inch diameter
sluice gate. Gate
housed near the base
of the concrete riser
situated along the
upstream embankment
face. Riser consists
of a five foot square,
reinforced concrete
drop inlet that dis-~
charges through an
18-inch diameter hori-
zontal outlet conduit.

The riser is acces-
sible by boat only.
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SECTION 2
: ENGINEERING DATA 1
!
2.1 Design.
- a. Design Data Availability and Sources. No formal design
;! reports are available. Information pertalning to the design of the
! present facility is contained in PennDER files, along with as-built !
~ drawings obtained from the design engineer, Fred C. Schoenagel, | 4

Jr., P.E., of Greentown, Pennsylvania. Mr. Schoenagel also has i ]
- calculations pertaining to the design of the emergency spillway. '
B... In addition, PennDER files contain a state issued permit appli-
" cation report dated April 14, 1978 which gives a brief description
of the various design aspects of the facility. 1

b. Design Features.

Paacdll . 1
i
PRSI VS

1. Embankment. Details of the basic embankment design
are presented in Figures 2, 3 and 4. Information contained on the
drawings indicates the embankment is a homogeneous, compacted earth o
fill with a maximum height of approximately 13 feet. A three foot P
deep cutoff trench was provided in the foundation along the
embankment centerline. The embankment crest is shown to be 12 feet
wide with a 2.5H:1V upstream slope and 2H:1V downstream slope
(field measurements indicated that the embankment crest is actually
17 feet wide while the upstream and downstream slopes are set at
- 3H:1V). Approximately 12 inches of well graded riprap overlying a
B six inch gravel filter is provided on the entire upstream embankment
face. The downstream embankment face and other exposed areas are
seeded and well covered.

g -
A e e

2. Appurtenant Structures. i,

2 a) Spillway. Design features of the spillway are
presented in Figures 3 and 4. As indicated, the spillway consists
of an uncontrolled, trapezoidal shaped channel with a 12~-inch wide,

4 concrete weir wall. The channel measures 30 feet across the bottom
and 41 feet across the top at the weir. The spillway sidewalls are
keyed into the embankment a distance of five feet on both sides.
The spillway discharges into a rock lined, trapezoidal shaped ;
channel that parallels the embankment for a distance of 200 feet
prior to merging with the outlet conduit discharge channel. The
entire channel is riprap lined with well graded stones.

b) Outlet Conduit. Design features of the outlet ;

conduit are presented in Figures 3 and 4. The outlet conduit
consists of an 18-inch diameter, reinforced concrete pipe. PennDER
records indicate that the conduit has been placed on a concrete
cradle and three anti-seep collars have been provided. Flow
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through the conduit is controlled by means of an 18-inch diameter
sluice gate located at the inlet. The gate is manually operated
from atop a concrete riser structure. The riser is located on the
upstream embankment face, approximately 200 feet to the left of the
spillway. A concrete headwall has been provided at the discharge
end of the conduit.

c. Specific Design Data and Criteria.

1. Embankment. No design data or information relative
to embankment design procedures are available. The design engineer
indicated that the embankment material consists of nonorganic,
glacial till excavated from within the reservoir area.

2. Appurtenant Structures.

a) Spillway. Limited spillway design data is
available from the state 1ssued construction permit application
report and as-built drawings. Discussions with the designer
indicated that the spillway was sized to accommodate state require-
ments at the time of construction as established by the Pennsyl-
vania "C" Curve.

b) Outlet Conduit. No design data, other than
as-built drawings, are available concerning the intake riser and
outlet conduit. Discussions with the design engineer indicated
that the riser was intended primarily to provide flow control
during construction and was not intended to function as a service
spillway.

2.2 Construction Records.

PennDER files contain photographs and correspondence accumu-
‘lated during construction of the present facility; however, there
is no information pertaining to specific construction aspects or
techniques such as compaction procedures.

2.3 Operational Records.

No pool level, rainfall, or spillway discharge records are
available for the facility.

2.4 Other Investigations.

No formal investigations have been conducted since completion
of the facility.
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2.5 Evaluation.

The available data, coupled with the information obtained
during the visual inspection, are considered adequate to make a
reasonable Phase I assessment of the facility.
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. Observations made during the visual inspection
suggest that the dam and its appurtenances are in excellent con-
dition.

b. Embankment. The visual inspection indicated that the
embankment 1s 1n excellent condition and well maintained (see
Photographs 1 and 4). No seepage through the downstream embankment
face was noted during the field inspection; however, standing water
near the downstream toe of the south embankment was observed. This
condition is not considered serious, but, the area should be
reshaped to facilitate drainage of the surface water into the

existing diversion ditch.

C. Appurtenant Structures.

1. Spillway. The visual inspection of the spillway
revealed that the structure is in good condition (see Photographs 9,
10 and 11). No signs of any concrete deterioration were observed
at the time of inspection. The driftwood which is partially
blocking the spillway approach channel should be removed, as the
spillway channel should be kept clear at all times.

2. Outlet Conduit. Visible aspects of the outlet
structure were found to be 1n good condition. The riser structure
on the upstream embankment face was partially submerged (see
Photograph 5), as was the outlet conduit at its downstream end (see
Photograph 6). The riser structure was not accessible by foot and
the gate control was not operated during the inspection. The
owner's representative stated that the sluice gate is operable, as
the flow out of the lake is regqulated in accordance with their

operating permit.

The spillway channel and outlet discharge channel are ade-
quately protected by riprap at and downstream of their confluence
(see Photographs 7 and 8).

d. Reservoir Area. The general area surrounding the res-
ervoir is characterized by gentle to moderate slopes. The area
immediately around the lake has been cleared, but the surrounding
area is primarily forested (see Photograph 12).

e. Downstream Channel. Discharges from Pocono Woodland Lake
Dam are channeled into an unnamed stream (branch of Raymondskill
Creek) which flows south through a steep valley with steep con-
fining slopes. Within 2,200 feet from the dam the stream passes
beneath a local road and then converges with Raymondskill Creek.

o rengy




i

itk B kY ool v e M STt A SN

e

s> X,

0.0 5 L AN AN T OV L TR

Raymondskill Creek flows in a southeasterly direction for approxi-
mately one mile before discharging into Lake Netimus. A farm house
and associated structures are located immediately downstream of
Lake Netimus Dam (height = 20 feet, storage capacity = 52 acre-
feet). Raymondskill Creek then flows eastward for approximately
one mile before discharging into Beaver Lake. Within this reach, a
small commercial office building and two houses are situated along
the banks of Raymondskill Creek. Thus, it is estimated that as
many as ten persons could be affected as a result of a breach of
Pocono Woodland Lake Dam. Consequently, the hazard classification
is considered to be high.

3.2 Evaluation.

The overall condition of the facility is considered to be
excellent. An area near the downstream toe of the south embankment
where minor ponding occurs should be regraded to facilitate drainage
into the existing diversion ditch. Driftwood accumulated in the
spillway approach channel should be removed and the spillway kept
clear at all times.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

The facility is essentially self-regulating. That is, excess
inflows discharge automatically through the spillway and are
directed downstream. The owner's representative stated that the
outlet conduit is partially open to provide flow required by the
operating permit. No formal operations manual is available.

4.2 Maintenance of Dam.

No formal maintenance program exists at this facility. The
Pocono Woodland Lake Property Owners Association performs main-
tenance on an unscheduled basis. No formal maintenance manual is
available; however, the facility is visited by maintenance per-
sonnel on a weekly basis.

4.3 Maintenance of Operating Facilities.

No regular maintenance is reportedly performed on the outlet
conduit or its operating equipment.

4.4 Warning System.

No formal warning system is presently in effect.

4.5 Evaluation.

No formal operations or maintenance manuals are available, but
are recommended to ensure the proper future care of the facility.
In addition, a formal warning system should be developed and in-
corporated into any such manuals.
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SECTION 5

HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No formal design reports are available. A state issued permit
1 application report, dated 1978, indicates that the spillway was
designed with a discharge capacity of about 550 cfs, a value

- which exceeded state requirements as established by the Pennsyl-
vania C Curve (465 cfs for a 200-acre drainage area). The design
engineer indicated that the spillway was sized using the basic
Manning equation.

5.2 Experience Data.

No formal records of reservoir levels are available. Weekly
records of outflow from the facility were reportedly recorded for
! about a year following the completion of the project, but are no
longer available.

Sdh . e

5.3 Visual Observations.

Oon the date of inspection, no conditions were observed that
would indicate the spillway could not perform satisfactorily
during a flood event, within the limits of its design capacity.

P IT .

5.4 Method of Analysis. ’ }

The facility has been analyzed in accordance with the pro- 4
cedures and guidelines established by the U.S. Army, Corps of
Engineers, Baltimore District, for Phase I hydrologic and
hydraulic evaluations. The analysis has been performed utilizing
a modified version of the HEC-1 program developed by the U.S.
Army, Corps of Engineers, Hydrologic Engineering Center, Davis,
California. Analytical capabilities of the program are briefly
outlined in the preface contained in Appendix D.

o R
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5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). 1In accordance with pro-
cedures and guidelines contained in the National Guidelines for
Safety Inspection of Dams for Phase I Investigations, the Spil-
lway Design Flood (SDF) for Pocono Woodland Lake Dam ranges
between the 1/2 PMF (Probable Maximum Flood) and the PMF. This
) classification is based on the relative size of the dam (small) y
( and the potential hazard of dam failure to downstream develop- N
ments (high). Since the facility is classified near the lower
bounds of the small category, the SDF for the facility is con-
sidered to be the 1/2 PMF.

v
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b. Results of Analysis. Pocono Woodland Lake Dam was
evaluated under near normal operating conditions. That is, the
reservoir was initially at its normal pool or spillway elevation of
1216.0 feet, with the spillway discharging freely. The outlet
conduit was assumed to be non-functional for the purpose of
analysis. The flow capacity of the conduit is not such that it
would significantly increase the total discharge capabilities of
the facility. The spillway consists of an uncontrolled, trap-
ezoidal shaped channel with a 12-inch wide, concrete control weir.
All pertinent engineering calculations relative to the evaluation
of Pocono Woodland Lake Dam are provided in Appendix D.

Overtopping analysis (using the modified HEC-1 computer
program) indicated that the discharge/storage capacity of Pocono
Woodland Lake Dam can accommodate storms in excess of the 1/2 PMF
(SDF), or about 76 percent of the PMF, prior to embankment over-
topping. The peak 1/2 PMF inflow of approximately 500 cfs was
attenuated by the discharge/storage capabilities of the dam and
reservoir, such that the resulting peak outflow was about 280 cfs.
The maximum water surface elevation in the reservoir under 1/2 PMF
conditions was about 1218.0 feet, or 0.8-foot below the top of the
dam (Summary Input/Output Sheets, Sheets B and C).

5.6 Spillway Adequacy.

Pocono Woodland Lake Dam was found to be capable of accommo-
dating storms in excess of its SDF (the 1/2 PMF), and therefore,
its spillway is considered to be adequate.
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY
6.1 Visual Observations.
a. Embankment. Based on visual observations, the embankment

appears to be in excellent condition. No signs of slope distress
or seepage through the downstream embankment face were observed and
only minor settlement (about two inches) was measured across the
embankment crest. Some ponding of surface water was observed near
the toe of the south embankment. The area should be reshaped to
facilitate drainage of the surface water into the existing diver-

sion ditch.

b. Appurtenent Structures.

1. Spillway. The spillway is in good condition.
Driftwood is partially blocking the approach channel and should be

removed.

2. Outlet Conduit. The outlet conduit is in good
condition. Although the sluice gate was not operated in the pre-
sence of the field team, it was reported by the owner's repre-
sentative to be functional.

6.2 Design and Construction Techniques.

No design or construction records are available with the
exceptlon of a set of as-built drawings supplled by the design
engineer. The dam was constructed by G. H. Litz and Sons, Inc., of

East Stroudsburg, Pennsylvania.

6.3 Past Performance.

No formal records of past performance are available from the
owner or PennDER. Visual inspection showed no evidence of in-

adequate past performance.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and it is thought
that the static stability of the structure is sufficient to with-
stand minor earthquake induced dynamic forces. However, no inves-
tigations or calculations were performed to confirm this belief.

b
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The results of this investigation indicate the
facility is in excellent condition.

The size classification of the facility is small and the
hazard classification is high. In accordance with the recommended
guidelines, the Spillway Design Flood (SDF) ranges between the
1/2 PMF (Probable Maximum Flood) and the PMF. Since the facility
is classified near the lower bounds of the small category, the
SDF is considered to be the 1/2 PMF. Results of hydrologic and
hydraulic analysis indicate that the facility is capable of
accommodating about 76 percent of the PMF prior to embankment
overtopping. As a result, the spillway is deemed adequate.

Deficiencies associated with the facility are minor and
include: 1) ponding of surface water near the downstream toe of
the south embankment; and 2) accumulation of driftwood in the
spillway approach channel.

b. Adequacy of Information. The available information is
considered adequate to make a reasonable Phase I assessment of
the facility.

c. Urgency. The recommendations listed below should be
implemented as soon as practical.

d. Necessity for Additional Investigation. No additional
investigations are considered necessary at this time.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner:

a. Reshape the area near the downstream toe of the south
embankment to facilitate drainage of the surface water into the
existing diversion ditch.

b. Remove the accumulated driftwood from the spillway
approach channel and keep it clear at all times.

c. Develop formal manuals of operation and maintenance to
ensure the continued proper care of the facility. 1In addition, a
formal warning system should be implemented that provides for
notification of downstream residents should hazardous embankment
conditions develop. Included in the plan should be provisions
for around-the-clock surveillance of the facility during periods
of unusually heavy precipitation.
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GAI CONSULTANTS, INC.

; CHECK LIST NDIID # PA-00443
HYDROLOGIC AND HYDRAULIC PENNDER ID # 52-179

ENGINEERING DATA

SIZE OF DRAINAGE AREA: _0.32~square mile.
ELEVATION TOP NORMAL POOL: 1216.0 _STORAGE CAPACITY: _160 acre-feet.'

ELEVATION TOP FLOODCONTROLPOOL: __ = STORAGECAPACITY: ___ =

ELEVATION MAXIMUM DESIGN POOL:____ - STORAGE CAPACITY: - I
ELEVATION TOP DAM: _1218.8  STORAGE CAPACITY: _ 279 acre-feet. j

——l e

SPILLWAY DATA
CREST ELEVATION: 1216.0 feet.

TYPE: _Uncontrolled, trapezoidal shaped channel with 12-inch wide weir.

'
¥ WA S

ot

J
R4

CREST LENGTH: 30-foot bottom width; 4l-foot top width.

CHANNEL LENGTH: 220 feet.

SPILLOVER LOCATION: About 50 feet from south and east embankments junction.
NUMBER AND TYPE OF GATES: __None.

H OUTLET WORKS
TYPE: _l8-inch diameter, reinforced concrete pipe,

iy LOCATION: _Near embankment center.

ENTRANCE INVERTS: 1206.8 (design),

EXIT INVERTS: __1206,3 (field),
EMERGENCY DRAWDOWN FACILITIES: 18-inch diameter sluice gate at inlet.

A

HYDROMETEOROLOGICAL GAGES
TYPE: None,

g ottty ln i, wntie il L6

LOCATION: - .
RECORDS: - :
MAXIMUM NON-DAMAGING DISCHARGE: _Not known.

PAGE S OF 5




SO bt

APPENDIX C
PHOTOGRAPHS




e

s, - “Snguismiosny ey

Of

TINNVHD
Q3N
"AJ0Y

V3V

1INONOY 1371110
¥313WvIQ 8l

dVN A3X HAdVHDOLOHd
NVQ 3NV ANVIQOOM ONODOd

34N LINYLS
INVLNI
3134ONOD

o] @

. L
e o el o el aand:

e S 4 AR s o b . Sl

ol

Cey,
A ...

34078

T3INNVYHD
G3INIT »O0N

[ X~-X-) Q

__@

.%.O.OWQ
L5

. TIVM HIIM
313¥0N0OJ 3aIm 2

N AVEIY&OS NI
ONILY INWNOOY SINEI0

a3goom M“v




ot e e 4T

o —r—

*juawinge 3J3T 9Y3l pIemMol DBUTHOOT 3ISaI0 Jusujuequd syl buore MITA ¥ HAVYDO0ILOHd

*juawinge IYHBTI aYy3 pIemol HuryooT 20vI Jusuuequs ueaxlsdn ayl JO MITA £ HAYYO0LOHA

*juswynge 3ybTa B9Y3 pIEMO] HBUTYOOT ISBIO JUSUUERqWS 8Y3 SSOIOL MOTA Z HdAIODO0LOHJ

‘juawinge 3IYLTI 9Y3l WOIJ US3S Se wed SYRT PURTPOOM OUODOd JO MITAIDAQ 1 HAVYOD0LOHd

.
- |!.t o 0114, -h‘l.-l'.l.l'ﬁ - w“..l.ﬂ. o —TT——y g lu YT T T e e —rs o r———




A s R




o daie s

7R s

‘sTauueyd abaeyosTp (IYLII BY3 uo) 3JITNPUOD 3ISTINC pue

(3397 @ay3z uo) Kemyrids aya 3O @duanTjuod ayjz e weaxzsdn buryooT mata

Tjusunjueque aY3

MoToq ATejerpsumut Tauueyod @bxeyosip 9y3z jo ‘weaxjsumop HBuryooT ‘MOTA

"3ITRPUOD 38TINC 8Y3 JO pus abIeyoSTP 8Y3 JO MITA

3§10 JusUBUBRQUS SY3I WOIF USIS Se 9INIONIAIS OYeIUT 8Yy3 JO M3TA

Lot g e s RPN

T N‘il!i.ﬂid TR =y pre C g T o -

YE TR R, AUNPIEAE AT (] T I v o e e e D

.,,. s

8 HdYVYDOLOHA

L HAWIDOLOHd

9 HAVY90LOHd

S HdWIDOLOHd



ny »

1 L ¥R
Q‘.a 4 SRS
¥
4, [

« Ay .

P




ey I O I R v - PR T ——r— -

‘eoxe HuTpUNOIINS pue S} 3Y3 FO ‘3ISSIO Fusunueqwe dY3 WoIJ ‘MOTA ZT HAVYDOLOHd

‘weaI3SuMop HuTyOOT TduuRYD Kemy11ds 9yl 3O MOTA TT1 HAVYDOLOHd

*1auueyo Aemyitds
ay3 3o jueq 3Iybra 9yl woiz wesxisdn HUTHOOT TOIFUOD Kemitrds 9y3l JO MIOTA (0T HAVIDOLOHA

.

‘1Tem atom Kemyitds ‘93910U0D ‘IPTM YOUT-ZT Y3l JO MOTA 6 HIVIDOLOHd







e a1 AN b—e1 s i e

pr g R ol ol

s

..

st

APPENDIX D
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PREFACE

The modified HEC-1l program is capable of performing two basic
types of hydrologic analyses: 1) the evaluation of the overtopping
potential of the dam; and 2) the estimation of the downstream
hydrologic~hydraulic consequences resulting from assumed structural
failures of the dam. Briefly, the computational procedures typically
used in the dam overtopping analysis are as follows:

a. Development of an inflow hydrograph(s) to the reservoir.

b. Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the dam.

c. Routing of the outflow hydrograph(s) from the reservoir
to desired downstream locations. The results provide the peak
discharge(s), time(s) of occurrence the peak discharge(s), and the
maximum stage(s) of each routed hydrograph at the downstream end of
each reach.

The evaluation of the hydrologic-hydraulic consequences result-
ing from an assumed structural failure (breach) of the dam is
typically performed as shown below.

a. Development of an inflow hydrograph(s) to the reservoir.

b, Routing of the inflow hydrograph(s) through the reser-
voir.

c. Development of a failure hydrograph(s) based on specified
breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired down-
stream locations. The results provide estimates of the peak dis-
charge(s), time(s) to peak and maximum water surface elevation(s)
of failure hydrograph(s) for each location.
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE
NAME OF DAM: POCONO WOODLAND LAKE DAM
PROBABLE MAXIMUM PRECIPITATION (PMP) = 22.0 INCHES/24 HOURS (1)
1
b
STATION 1 2 3
i STATION DESCRIPTION POCONO WOODLAND
LAKE DAM x
DRAINAGE AREA (SQUARE MILES) 0.32
\‘,1 CUMULATIVE DRAINAGE AREA
(SQUARE MILES) B
% ADJUSTMENT OF PMF FOR 1) zone 1
3 DRAINAGE AREA LOCATION (%)
: 6 HOURS 111 |
} 12 HOURS 123 | 4
k 24 HOURS 133 _
¥ 48 HOURS 142 ]
72 HOURS - | |
| SNYDER HYDRCGRAPE PARAMETERS n
l ZONE (2) 1 |
¥ c, 0.45 |
* ce @ 1.23 i
! L' (MILES) (4) 0.56 ‘
3 |
| 0.6
ty = Cp @) (HOURS) 0.87
' SPILLWAY DATA
: CREST LENGTH (FEET) 30
; u FREEBCARD (FEET) 2.8
; (1) HYDRCMETEOROLOGICAL REPORT 33, U.S. ARMY CORPS OF ENGINEERS, 1956.
: (2) HYDROLOGIC ZONE DEFINED BY CORPS OF ENGINEERS, BALTIMORE DISTRICT, FOR ]
’ DETERMINATION CF SNYDER COEFFICIENTS (Cp AND C). -
- (3) SNYDER COEFFICIENTS ¢

(4) L' = LENGTH OF LONGEST WATERCCURSE FROM RESERVOIR INLET TO BASIN DIVIDE.
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DAM STATISTICS

HHeranr o= Do = /3 A7 ( FULD METIRD P FTP OF [ar 7o
QUTLET IUERT ; “7OP ar DA MERE AUD 00 il JUBSRUEST
CUCULATION SHERT BEPIRS 7O TAE SlNIMUM ELEVITION SLowG THE
ZAQRUMEST COSTT = S SRocie oF Cesz #Rom Fieeo Jorury)”

Araven A, )

Wogmae Pooc Jreses Cmary < Jg0 #c-F7  (sas fores 1)

Maximyr Boe Jreesse Cuaecrry < J78 Ac-F7 (vee-1 )
(@ 702 o~ 2aM)

Drowpas Az = 232 wp. M. (Pansimerres on USES =ro
QuaD - Evemmens , A )

ELEVGT IS
Foe or Damt (asvas) = /3.0 (e 3 )
Tor o ZBm (~e&p) < 1918 8 i
Moremae Fooc S /2/6.0
Srisiny Geor z ,9/6.0 (<16 3 )
Uarecam Zinsr ZveRr (pmmn) < /3065 (Fe 4 )
Dhomsstessm Owesr Zouwver (avew) = /706,49 (7is. 4 )
Dowwsresar Ooner Zouser (cims) = /306.3 .
Jreeawro @ Dom Conrame = /907 (<7, <76 3/

/4
Aoy 1 CO8racd ~mom Cmaer [mow 7/ Apricimon) ge zus
( ABcowe Clocvcanp Laxes [Feassrry Cuwsres Ar.momﬂau'l' TV AL ITEIAY ]

Aus BXSTING DOr] ACROST AN AWAMED TRIDURARY 70 fRrmaupsikie Cesse
/v Dmartas Tomume | ke Covry 5 Arrie 14, 1978 ; mooww 10 LsuwdDER
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DAM CLASSIFICATION /

Dam Jze: Jmeee (. Rex/, 7a0u 1 )
/7A2ARD (ZassiFicarion:  A1GH (Fazp ﬁamuoﬂm)
Repurep JOF : % PMIF 75 PMF (Rex /, 798 3 )

HYDROGRAPH PARAMETERS ;

LENGT € LOMGLEIT LATERCOURSE. F7P0+1
RESERVOIR 1ET 7O LBASIAN DIVIBE © 2’ = OS6 munes
1

( USGS 70P0 QUAD — EDatmer, PA)

Cp = 045 (fammra <ar Co.E, Zone /),
Ce = /.93 Dz swane Riusr Lasin) )
Swvae Smvae Los: o< G ()%
< (ra3)(ose)”
= 87 Hours

Norzr:  Jmcer dea, 75 comlom a° 7HE LoaGsiy LorrRCOURSE FROM  THS
DA D A PUNT OPRUIET THE BWIN CENTIR0D ) IS 5T 7280 THE
CENGT OF THE RIGIVIR | e NRIE® [rawpere LO6 15 FITM0TED
a5 Top = G ()% ours (45 22 CO.£. , Bacrimoes Dusrencr ).
ALTDROGRAIN WORADIES L&D MBE AR DETIMeD and o P, w0 SecTrans
vurmen " Swyser Swmerc Uvr Aacsscars.
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RESERVOIR CAPACITY /

JOESERVOIR Sureaces AeeA4s

Jupmoce Aren (54.) @ worma ot (e po160) < J9 seas
(PAINETRET) oW /7. 2)

JA @ # /P00 49 xcrecs

$A. @ s 19250 S J9 scess
( PannreTELED a0 F76. 3 )

SA. Q702 o aaM (m. /9/18.8) = 44 oS
CBy cmerR mreRpPoesr’on )

” Zoao - Sraees Evsvarion :

&y we ac 745 QNI MEHID
WosumE @ ogMar Aol = 4 HA

WHETE A= MAXIMUA DEPR OF RELRVOR , 1 FT,
A = Gueeacs a9 @ AoRree Pooe < 39 AvET

Voo = SHA
/66 ac-Fr = FH (394c)
cHT /2.3 7
TR0 -~ SroRRes ASSUMED @ /9)6.0=19.3F /2037
Norze :  Arnovem ToE MmnrM RESERVOR EUSURTION DOES AT NECETLARILY

occuR A7 L [B00], TS umus MUST BE UED /0 FwE AEC-/  yopuT
W ORDER TO MGTAN B JTIRGEE OF [bQ AC-FT A7 AoR/e TDOL.
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ELEVATION - STIRSGE RELATIONSHIP :

THE  L2EUNTIN - STHRABE RELITIONSINIP 15 COMPUTED LTmrRAAL Y
M THE MU=/ DROGRAM | B7 UE OF THE QIS AMETHD, TRIED Gn) THE
LN — SUFHCE R DR G/ 00 SuesT D (Sas Sumnpey

Zawor f Qormur  Jpsers )

PMP CALCULA‘TIONS/

= Arrvoymar Rewrae Tawoex = Q2 s/wCHES
((corrsrovmus 70 2 DURITOD QO DY SOKRS AUD A DEIUKGE

PRED OF JUO QUi MIL€6'.)
(&= 3 |, F76. / )

= Derrd -AREN - Dweorran Zowe L (/ae,c 3, £rs. 1 )

= LNSTume  BTR  CORRETOMWIMG 70 A /O - SQUARE MILE AR
Ay DE AOUED 7o TS Q.28 Jjuars M BRYA:

Do (wos)  Percawras Zauvex Rowsicc

G /777
/2 /723
29 /33
48 /42 (2er 3, #75.2)

Afor Ghroax SRR / RBTUSTHAE T ZVe DRGr) HAPE D U THE LETESR
LIKEIHID OF 1o EURE TBOM CENTERING OVER A AL BAIIN ) For A

DRnnes e ac 239 Ruere MreeS /s 080
[)&ﬂ'-' Y, VX)
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SPILLWAY CAPACITY /

CROSS-SECTION:

1 '

% . 4/ q
z I =
- &~ TOP OF SPILLNAY WINGWALLS |
& _7?—’,\ 2. /3/8.8 088 TSR
o _ SPuswAY CREST
° EZ. 12160
N e 307 RN
N K A
g (wor 70 Soaer)
¢ ( THE DIMENSIGNS OF 734E DOWNSTREIM SPILIAY CHAMIEL
i REE APPROXISIATELY FTHE JAME RS THIT OF TRE WER JECTD
i PROFILE " SAECHED Awue.)
‘ _— TOP 0F wniGamceS
Ve &E.1315.8

| /W\ o. N
4; > T T
3 : pisen
<X P :%,ﬁ/?c{zf, \
- P TR

L

(wor 7o Jeaws)

( JUEToHET  QASED o8 FIELD MEDSULEMELTS
AD  OTEENATION S )

THE JPULIAT CWIHNTS G 4§ 77007520098 ~SHAPED  RIRAPAD  Coammel
wITH A VATREAM  CONCRETE CoMTROL LG | AS JKERMED RAEQUE., Z7 IS
ASSUMED THAT  CRITICAL  FLOw OCURS AT THIS WEIR | ATHOVGH /77 A1 T

ACTURLLY OCSUR 47 4 Pomr A JHOART DISTAICE 0WINTRE50M ar 7245 (uIR.

AUBSuAms  THAT CRITKAC Fiow OCCURS AT THE WEIR

{ 2

“E = o (e &, 9.2-7)

G = DISCHARGE , 10 CFS,
TS TP WIDTH I KOs AR, /A £7)
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J‘ WHERE  fm T FOTIL HED 9T CRTICK DEPPY | 0R

.! MMM PECEIC BITEY |, 110 FT, ;
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5
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- ; SPILLWAY RATING TABLE:
‘ q o @ @ ® ®  ReservoiR®
S D¢ A\ T Dm Hwm ELEVATION
‘, (FT) (F7) (&) (F7) G (crs) (eT) ;
| '} o - - - -~ o /9216.0 -
‘ ‘3 0.5 /S 320 048 0.7 ¢0 18216.7
k- | /.0 J2.0 339 a.94 A /80 /317
] /S 4 389 133 2.2 330  ,218,2
3 L9 el 3729 171 28 430 1358 (o
% 2.9 Ay 3% L% 379 600 /32123
29  §73 398 249 3.6 730 /3196
2.3 99.4 40 o4 4.0 386 /99C.0 b
3 3.0 1076 4.0 949 43 990 /820.3 g
3 3.8 /281 4.0 3.2 S /280 1231/ {
4 40 /186 4.0  3.6d S8 /60 /3318 |
! 78 168 9.0 38 e/ /7490 1333./ 5

NPT A sl
Liniam,

R De €28 =1, A= 300 + .96 D2

4

N o

j FOR De =33 &v, AT 994 + (D-38) () ;
@ FoR D £ %G FT, T T 300+(Gad) D

i FOR D Z 9.8 FT, T = 41.Q

1 D Dm = A/T

~ O} Hm< D + Om/23

§ © QT Vaa/r (7 wswesr 2 oms5)

i ® RESERVOIR TWEVATION 2 Hm + 1916.0




/o

SN NN ARSIy 4

LEALY

i 3B

S el e i s AN . ant O Tl 18 '

SUBJECT

)

CONSULTANTS, INC.

8Y ATy DATE 2-/6 5/ PROJ. NO. __ RO -3RB-Y4YM43

Engineers e Geologists ¢ Planners

CHKD.BY_DiS  OATE __4-30:8/ = sheetno._ F oF_/0 Environmental Specialists

EMBANKMENT RATING CURVE. /

/%vom— TR THE MDRNKIET ™ BEMANES ESLEATINLY A5 A
DO - REFTIED WEIR GHES  OUTTOPPINE OCCURS. Thus | THE  DITHORRE
CAN B LOT7imMmzD QY THE RELATINNH/P

@z n?” (Ro-s, p. 33)

GHERE ()= DACHARGE OUER EMBANIMERT, 140 CAJ,
LT LEAGTH OF EMUAMMKHENT QUEXTGAD , 10 F7 )
A HED g0 KT ) FHS CRIE IT S THE ACRAGE
VLW AR GIENATD HEED ABWE THE LOuET™ PUTRNI
OF  THE ErILINMMET cmT) AuD
C T COBEE/ICIERT a5 DACHAREE ) REAENBET Uurw) T3E
DD WD TME GUIR JhDTH

L oF LErgawimess LoD
VS. Prsemvoir? Eciano)

Ezevgrion LG

(77) G2

/38 o

/215.9 &0

1819.0 430

/279.1 JY0

781.9 700

1279.3 §eo

12195 990

13198 /000

/330.0 /000

19910 /050 (ot sisa0 Surver awo Fi6 2. ;
793930 /080 BT ABurieT §§ = TH IV

&7 avrmer 3 = 33M IV
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Geology

Pocono Mountain Woodland Lake Dam is located in the glaciated
Low Plateaus section of the Appalachian Plateaus physiographic
province of eastern Pennsylvania. In this area, the Appalachian
Plateaus province is characterized topographically by flat~topped,
hummocky hills formed as a result of glaciation and subsequent
stream dissection of nearly flat-lying strata. The Devonian age
sedimentary rock strata in Pike County regionally strike N35°E and
dip gently to the northwest. The Delaware River is the major
drainage basin in the area. Major tributary streams intersect the
Delaware River at right angles; whereas, smaller streams display a
slightly more random tributary pattern. Both major and minor
tributary stream systems are joint controlled and exhibit modified
rectangular and trellis-type drainage patterns.

Structurally, the area containing Pike County lies on the
south flank of a broad, asymmetrical synclinorium that plunges to
the southwest. Superimposed on this broad structural basin are
numerous anticlinal and synclinal folds characterized by planar
limbs and narrow hinges. Due to prior glaciation, low relief and
surficial soil cover, fold axes are difficult to trace.

The sedimentary rock sequences in the vicinity of the dam and
reservoir are probably members of the Susquehanna Group of Upper
Devonian age (see Geology Map). The sedimentological changes
observed in the Catskill Formation indicate that the rate of sedimen-
tation exceeded the rate of basin subsidence, resulting in a facies
change from marine to non-marine strata. On the accompanying
geology map the delineation between the Middle and Upper Devonian
age sedimentary rock sequences represents the Allegheny Front,
which separates the Valley and Ridge physiographic province from
the Appalachian Plateaus physiographic province.

Approximately half of Pike County, including the dam site, is
covered by a blanket of Wisconsin age (most recent) glacial drift
which, based on the degree of weathering, was probably deposited
during the Woodfordian stage. Valley bottoms are typically covered
by recent alluvium and Woodfordian outwash of variable thickness,
but typically less than 10 feet. These deposits are characteris~
tically unconsolidated stratified sand and gravel, usually with
more gravel than sand and some small boulders. The direction of
the Wisconsin ice advance was from the northeast over the Catskill
Mountains and from the north over the Appalachian Plateau. The
terminal moraine resulting from the southern most advance of the
Wisconsin ice sheet in this area is located in the southern portion
of Monroe County, which borders Pike County to the South.

References:

1. Fletcher, F. W., Woodrow, D. L., "Geology and Economic
Resources of the Pennsylvania Portion of the Milford and Port
Jervis 15 minute U.S.G.S. Topographic Quadrangles,"
Pennsylvania Geological Survey, Fourth Series, Harrisburg,

Atlas 223, 1970.
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Pennsylvania Geological Survey, Fourth Series, Harrisburg,
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