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PREFACE 3 '
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|

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies of these guidelines mdy be obtained from the Off ice
of the Chief of Engineers, Washington, D. C., 20314. The purpose of a
Phase I investigation is to expeditiously identify 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, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation
is intended to identify the need for more detailed studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection team.
In cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through fregquent inspections can unsafe
conditions be detected, and only through continued care and maintenance
can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated "Probable
Maximum Flood®” for the region (greatest reasonably possible storm runoff),
or fractions thereof. The 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

Name of Dam: Lake Naomi Dam

County Located: Monroe County

State Located: Pennsylvania

Stream: Upper Tunkhannock Creek
Coordinates: Latitude 41° 6.5'

Longitude 75° 28.5'
Date of Inspection: 10 May 1979

7
{

R Lake Naomi Dam.;is owned by the Pocono Pines
Corporationand serves as a recreation lake for the organiza-
tion. — The dam was originally built in 1895 to serve as a
recreation lake in the summer and an ice supply source in the
winter. . The dam is classified as a “Significant” hazard
structurée based on its potential to cause extensive property
damage downstream and the remote chance for loss of life in
the event of failure. The dam is also classified as an
*Intermediate size dam by wvirtue of its 1,492 acre-foot
normal storage capacity.

On the basis of the visual inspection,and available
documentation, the dam and its appurtenant structures are
considered to be 1in good condition. Specifically, the
inspection of the dam detected no significant problems with
the embankment. The main spillway was assessed to be in fair
condition. The auxiliary spillway, although not used very
often, showed signs of leakage through the downstream toe and
appears highly susceptible to erosion based on the visual
inspection.

The very limited design documentation and visual
inspection was insufficient to evaluate the stability of the
dam and its appurtenant structures, particularly the auxiliary
spillway, in accordance with all the provisions of the Phase I

Inspection Program. Thus, sadditional investigations are
required for a comprehensive evaluation, of the dam.
%

The hydrologic and hydraulic calculations presented
in Appendix C and discussed in Section 5 indicate that the
spillway system for this structure is rated as "Inadequate".

Based on the findings presented in this report, the
following recommendations are presented. The first three
recommendations are considered critical and should be per-
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professional engineer experienced in dam design. The follow-
ing two recommendations are considered to be important and
should be performed as soon as practical. Recommendations

pertaining to the operation and maintenance procedures are
described in the last paragraph.

1 A geotechnical investigation of the auxiliary
spillway should be performed.

2. Pending the results of Recommendation 1, the spill-
way system should be reconstructed to meet current
hydrologic/hydraulic criteria as determined from a
detailed hydrologic/hydraulic analysis.

3. Trees, woody vegetation and debris downstream of the
auxiliary spillway should be removed to improve
hydraulic conditions.

4. Access to the 30-inch valve of the cast iron pipe
should be reestablished and a new control mechanism
installed.

5. Retaining walls of the principal spillway should be
rehabilitated.

A formal maintenance procedure should be developed
and implemented for this facility, which would include an
inspection checklist that covers all critical items so they
can be periodically inspected and maintained in the highest
possible condition. A monitoring procedure should be devel-
oped to monitor the structure during periods of exceedingly
heavy rainfall. Provisions should also be included to monitor

road crossings along the stream and provide road blocks if
necessary.

John Boschuk, Jr.;{P.E.
Pegyé?lvania Registration 27450E
Woodward-Clyde Consultants
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies of these guidelines may be obtained from the Office
of the Chief of Engineers, Washington, D. C., 20314. The purpose of a
Phase I investigation is to expeditiously identify 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, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation
is intended to identify the need for more detailed studies.

In reviewing this report, it should be realized that the

reported condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection team.
In cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is iImportant to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected, and only through continued care and maintenance
can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated "Probable
Maximum Flood®” for the region (greatest reasonably possible storm runoff),
or fractions thereof. The 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 PROGRKAM
LAKE NAOMI DAM
NATIONAL ID #PA 00777
DER #45-1

SECTION 1
PROJECT INFORMATION

l.1 General.

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

b. Purpose. 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. Lake Naomi Dam consists of
an embankment section, a main spillway and auxiliary spillway.
The embankment section, located along the southern boundary of
the reservoir, is approximately 2,700 feet long and averages
about six to nine feet high. The main spillway is a rock fill
timber crib structure approximately 14 feet high and 100 feet
long. Immediately adjacent to the spillway right abutment is
a wooden sluice gate, which can be raised to lower the
reservoir level. Adjacent to the sluice gate is a 350 foot
long auxiliary spillway. The dam and spillways impound a 239
acre reservoir within a 19.47 square mile drainage basin.

There are very few drawings or documents available
describing the internal features of the earth dam. Available
information only indicates that the earthen embankment was
constructed on "sound materials". The upstream slope of the
embankment is protected with stone. Since the upstream slope
is below water, the inclination could not be measured during
the inspection. The average width of the crest is 10 feet.
The average downstream slope is 2.5H:1V.

It is reported the main spillway is founded on rock
and the upstream slope is protected with clays and gravelly
clays to minimize seepage through the structure. Stone
masonry walls form the left and right abutments of the main
spillway. Under normal conditions, water is discharged over
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
LAKE NAOMI DAM
NATIONAL ID #PA 00777
DER #45-1
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l.1 General.

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

b. Purpose. The purpose of the inspection 1is to
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property.

1.2 Description of Project.

a. Dam and Appurtenances. Lake Naomi Dam consists of
an embankment section, a main spillway and auxiliary spillway.
The embankment section, located along the southern boundary of
the reservoir, is approximately 2,700 feet long and averages
about six to nine feet high. The main spillway is a rock fill
timber crib structure approximately 14 feet high and 100 feet
long. Immediately adjacent to the spillway right abutment is
a wooden sluice gate, which can be raised to lower the
reservoir level. Adjacent to the sluice gate is a 350 foot
long auxiliary spillway. The dam and spillways impound a 239
acre reservoir within a 19.47 square mile drainage basin.

There are very few drawings or documents available
describing the internal features of the earth dam. Available
information only indicates that the earthen embankment was
constructed on "sound materials". The upstream slope of the
embankment is protected with stone. Since the upstream slope
is below water, the inclination could not be measured during
the inspection. The average width of the crest is 10 feet.
The average downstream slope is 2.5H:1V.

It is reported the main spillway is founded on rock
and the upstream slope is protected with clays and gravelly
clays to minimize seepage through the structure. Stone
masonry walls form the left and right abutments of the main
spillway. Under normal conditions, water is discharged over
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the main spillway, downstream into Upper Tunkhannock Creek.
Excess water can be discharged over the auxiliary spillway,
through a wooded zone and eventually into Upper Tunkhannock
Creek. The reservoir can be lowered by either opening the 30-
inch gate at the upstream end of 30" CIP through the main
spillway, or by raising the wooden sluice gate at the right
main spillway abutment.

b. Location. Lake Naomi Dam is 1located on Upper
Tunkhannock Creek in the community of Pocono Lake, Tobyhanna
Township, Monroe County, Pennsylvania. The dam and reservoir
are located on the "Pocono Pines, Pennsylvania" Quadrangle at
coordinates N 41° 6.5' W 75° 28.5' near the intersection of
Routes 940 and 423. A regional location plan of Lake Naomi
Dam and reservoir is enclosed as Plate 1, Appendix E.

Cls Size Classification. The dam is classified as an
"Intermediate" size dam by virtue of its 1,492 acre-foot
normal storage capacity.

d. Hazard Classification. A "Significant" hazard
classification is assigned consistent with the potential for
extensive property damage downstream. However, it is to be
noted that hazard potential may be increased at a future time
as a result of development along Upper Tunkhannock Creek.

e. Ownership. The dam is owned by the Pocono' Pines
Corporation. All correspondence should be sent to Mr. Harry
J. Schoettle, President, Pocono Pines Corporation, Post Office
Box 438, Pocono Pines, Pennsylvania 18350.

£l Purpose of Dam. The reservoir is used for recrea-
tion.

g. Design and Construction History. The dam was
originally built in 1895 to replace an earlier dam across the
creek. The reservoir was used for recreation in the summer
and for ice supply during the winter. The 1895 structure was
designed by Mr. J. Marshall Young, consulting engineer for the
Pocono Pines Ice Company. Since that date, the embankment and
principal spillway have remained essentially unchanged, but
have been rebuilt several times. The original design included
a 30-inch cast iron blow-off pipe embedded through the
principal spillway and controlled by a gate and hoist at the
upstream end. 1In addition, at the right abutment was a nine
foot wide sluiceway and wooden gates. The auxiliary spillway
consisted of a dry, one foot thick stone wall with timber
sheeting/earth on the upstream side and large rock on the
downstream side.

D i S

-




During the March 1902 storm, the reservoir over-
flowed the embankment, breaching the structure approximately
100 feet from the spillway. This breach caused the rapid
emptying of the reservoir and was a contributing factor to the
failure of downstream Pocono Lake Dam, a timber crib dam.

In 1914, the structure was reconditioned, which
consisted of replacing the sheeting and some structural crib
members of the main spillway. Mr. J. Marshall Young also
designed reconstruction. In addition, the wooden sheeting of
the auxiliary spillway was replaced with six-inch thick
concrete slabs and covered with clay to prevent leakage, with
marginal success. In 1919, the State directed additional
stone to be placed on the downstream side of the auxiliary
spillway wall. The Owner was also directed to construct a
concrete wall from the right abutment to natural ground to
avoid overtopping at this point. No wall was constructed.

The 1920 State inspection report noted the wall had
not been built, and probably was not necessary. Possible
movement of the auxiliary spillway was also noted. Again,
additional rock fill on the downstream side of the auxiliary
spillway was required. The 1921 State report noted the
auxiliary spillway slab had been cracked and moved by ice.
The reservoir level was down four feet and holes through the
slab were visible. The slab had been covered with planking in
an attempt to prevent leakage through the slab.

Between 1928 and 1944, only routine maintenance was
performed. 1In 1943, the dam was thoroughly inspected by the
State of Pennsylvania, and it was concluded that the dam
needed a major restoration. Subsequent to several meetings,
permits were issued in April and June, 1944, to restore the
dam of the Frank C. Miller estate and to allow the use of
flashboards. This work consisted of rebuilding the timber
crib main spillway by replacing most of the timbers. The
spillway crest was lowered 1.2 feet and flashboards were
approved and used. In addition, clay backfill was placed
along the upstream side to minimize seepage through the
spillway. This reconstruction was designed by Mr. Edward
Hess, consulting engineer in Stroudsburg, Pennsylvania.

In 1965, the timber spillway was again repaired and
very little repair work has been performed to the main
spillway since then. Also, the auxiliary spillway has evolved
into a swimming beach by the addition of stone and sand to the
upstream/downstream or both sides. Other minor repair work
included repointing the main spillway masonry walls and
rebuilding the wooden sluice gate and spillway in the early
1970's.




h. Normal Operating Procedures. Under normal condi-
tions, water flows over the main spillway. When the reservoir
level is about six inches over the main spillway, excess flow
is discharged over the auxiliary spillway to the right of the
main spillway. The reservoir may be lowered by raising the
wooden sluice gate or by opening the 30-inch gate, which
discharges water through a 30-inch cast iron pipe through the
main spillway. No minimum downstream flow is required by the
State, although 1leakage through the main and auxiliary
spillways provides a minimum downstream flow.

1.3 Pertinent Data.

A summary of pertinent data for Lake Naomi Dam is
presented as follows.

a. Drainage Area (sq miles) 19.47
b. Discharge at Dam Site (cfs)
Maximum Known Flood at Site Unknown
Maximum Discharge
Main 2,380
Auxiliary 6,780
Minimum Required Flow None
Ce Elevation (feet above MSL)
Top of Dam : 1,758.9
Main Spillway Crest 1,755.0
Auxiliary Spillway Crest 177554 to 1,755.7
Invert of Wood Sluice Gate 5' below spillway
crest
Entrance Invert of 30" CIP Unknown
Exit Invert of 30" CIP 1,741+ at streambed
Normal Pool Elevation 1,755

d. Reservoir (miles)

Length at Normal Pool 1.9
Fetch at Normal Pool 1.0
e. Storage (acre-feet)
Normal Pool 1,492
Top of Dam 1,790
£. Reservoir Surface Area (acres)
Normal Pool 239
g. Dam Data (embankment along Route 423)
Type Rolled earth
Length 2,740 feet
Height 6 to 9 foot dike ™,
4
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.Crest Width
Freeboard at Normal Pool
Volume of Fill
Side Slopes
Upstream
Downstream
Cutoff
Grout Curtain

h. Main Spillway
Type

Length
Height
Discharge Channel

i. Auxiliary Spillway
Type

width
Discharge Channel

e Drains
Sluice Gate
Location

Type
Pipe
Location

Type

10+ feet
4+ feet
27,600 cu yds

Unknown
2.5H:1V
Unknown
None

Timber crib rockfill
structure w/upstream
puddled clay cutoff
blanket

100 feet

14 feet
Natural rock channel

Earthen overflow
section - earth and
rock fill protected

by concrete slab,
timber planking and
earth

350 feet

Wooded valley

Right abutment of
main spillway
Wood

Through main spill-
way
30" ID CIP

St v
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Availability. A summary of engineering data is
presented in the checklist attached as Appendix A. As noted
in this appendix, original design data was limited. Only one
drawing pertaining to the original design was available.
Other information included several application reports and
"Reports Upon the Application of Lake Naomi Dam" pertaining to
the repairs performed in 1914, 1920 and 1924. Other data
included miscellaneous correspondence and State of Pennsyl-
vania inspection reports. There was no design or construction
documentation available.

b. Design Features. The principal design features are
illustrated on the plan, profile and cross-section plates
enclosed in Appendix E. Information was obtained from the
available drawing and from measurements taken during the
recent inspection. A summary of the pertinent features is
included in Section 1.3.

2.2 Construction.

Available data concerning construction and repairs
performed to this dam are described in Section 1.2, paragraph
g. It is understood that the original designer was Mr. J.
Marshall Young and that subsequent repair work was performed
with very little engineering consultation. However, in 1944,
Mr. Edward Hess, consulting engineer of Stroudsburg, Pennsyl-
vania, did perform some engineering evaluations as to the
type, quantity and extent of repair that was necessary for
rehabilitation of the dam.

2.3 Operational Data.

No water 1level or rainfall measurements are main-
tained by the Owner.

2.4 Evaluation.
a. Availability. Information presented herein was

obtained from records located in the Department of Environ-
mental Resources' files in Harrisburg, Pennsylvania, or

supplemented by conversations with the Owner's representative ™

)
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during the inspection. Hydrologic and hydraulic data and
calculations prepared for this report were obtained from the
files and the field inspection.

b. Adequacy. Available data included in State files
and presented in this report are not considered adequate to
evaluate all the engineering aspects of this dam and its
appurtenant structures.

C. Validity. There is no reason to question the
validity of the limited available data.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. Observations and comments of the field
inspection team are contained in the checklist enclosed herein
as Appendix B, and are summarized and evaluated in the
following sections. 1In general, the appearance of the earthen
embankment and main spillway are considered to be in good
condition. The auxiliary spillway is considered to be in poor
condition.

b. Dam. Vertical alignment along the crest of the
embankment (dike) along Route 423 was checked and found to be
reasonably uniform. The embankment appears to be in reason-
ably good condition and there were no signs of significant
seepage. Horizontal alignments were good and the upstream
riprap also appears to be in good condition. There were no
surface cracks observed, and junctions between the embankment
and abutment were in good condition. Although there was no
seepage noted along the main embankment section, which
parallels Route 423, seepage was observed downstream of the
auxiliary spillway. Leakage locations are shown on sheet 5a,
Appendix B.

Ce Appurtenant Structures;

1. Main Spillway. The rock filled timber crib
ungated spillway is considered to be in good condition, but
there 1is significant seepage noted through the structure
despite the reported puddled clay upstream impervious fill.
It is noted this spillway was repaired many times since it was
originally built in 1895, most recently in the early 1970's.
The retaining walls of the spillway are considered in
reasonably good condition, with some deterioration noted along
the joints of the walls. The discharge channel is considered
to be in good condition.

2. Outlet Works. There is a 30-inch cast iron pipe
through the main spillway. Only a portion of the pipe which
extends beyond the main spillway could be inspected and was
found to be in good condition. The valve was not exercised as
proper equipment was not available. Water passing through the
pipe was reported by the Owner to be leakage through the
upstream gate.

The second outlet structure consists of a wooden
gated spillway considered in good condition. This structure

S e v — e
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is located as shown on Plate 2, to the right of the main
spillway adjacent to the auxiliary spillway. Some slight
leakage was noted at the lower corners of the gate. It is
noted that a backhoe or bulldozer is required to raise this
gate. The discharge area beyond the gated spillway is
considered to be in fair condition. Erosion is considered
probable if significant quantity of discharge passes through
the gate.

3. Auxiliary Spillway. The auxiliary spillway,
located to the right of the wooden sluice gate and shown on
Plate 2, is currently being used as a beach. The known
construction and repair history is reported in Section 1.
Visual inspection revealed a fine gravelly sand beach, 31 to
49 feet wide. The downstream slope is composed of rock,
broken concrete and some brush. Significant quantities of
seepage were flowing through the stone and concrete. The
crest surface is not resistant to erosion and it is believed
that significant erosion and failure would occur as a result
of large flows through the auxiliary spillway.

a. Reservoir. The reservoir area is flat, stable and
well vegetated with trees and brush to the water's edge.
There is no evidence of significant siltation, bank erosion,
slope instability or other features that would significantly
affect the flood storage capacity of the reservoir.

e. Downstream Channel. About 300 feet downstream of
the dam is PA Route 423. The channel from the main spillway
between the dam and bridge has a rocky bottom and stable side
slopes. Flow from the auxiliary spillway flows through woods
before entering the channel or flowing over the highway. The
highway has frequently been flooded by auxiliary spillway
flow. Downstream of the bridge, Upper Tunkhannock Creek flows
through a narrow, wooded valley with an approximate gradient
of 0.01. About 1.9 miles below the dam, Upper Tunkhannock
Creek enters Pocono Lake Reservoir.

3.2 Evaluation.

In summary, visual inspection of the dam and
appurtenant structures disclosed no evidence of incipient
failure. Results of the visual inspection indicate the timber
crib structure is in good condition and the auxiliary spillway
is in poor condition.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Normal procedures do not require a dam tender.
Under normal conditions, all water is discharged over the
timber crib main spillway. In the event of 1large flows,
excess water is discharged over the auxiliary spillway. The
reservoir may be lowered either through the wooden sluiceway
or through the cast iron pipe.

4.2 Maintenance of the Dam.

There is very little evidence of routine maintenance
of this structure.

4.3 Maintenance of Operating Facilities.

Similar to dam maintenance, there is very little
evidence that operating facilities have been maintained in
good condition. Specifically, the access bridge to the 30-
inch discharge pipe, as shown on Photograph 1, is in poor
condition. The auxiliary spillway, shown on Photographs 12
through 14, 1is also in poor condition, and significant
quantities of leakage, as shown on Photographs 15 and 16, are
present.

4.4 Warning Systems In Effect.

There are no formal warning systems or procedures
established to be followed during periods of exceedingly heavy
rainfall.

4.5 Evaluation.

There are no written operational, maintenance or
warning procedures. If the dam were to fail, extensive
property damage and failure of one small downstream dam is
likely to occur. In the event of catastrophic failure, a
large inflow of water would be discharged into Pocono Dam
Reservoir. An inspection of the stream channel between Lake
Naomi Dam and the headwaters of Pocono Reservoir revealed
there are no residences which are likely to be affected by the
failure of Lake Naomi Dam. If the embankment along the south
edge of the reservoir were to fail, water would flow parallel
to State Route 423 before entering the natural stream.

10
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

as Design/Evaluation Data. The only information a-
vailable is the State's evaluation of the spillway as rebuilt
in 1944. Hydrologic and hydraulic evaluations made as a part
of this investigation are contained in Appendix C.

The watershed is almost completely wooded, having a
total area of 19.47 square miles. There are four upstream
dams. Stillwater Lake, DER No. 45-40, is 2.75 miles upstream
of Lake Naomi Dam on Upper Tunkhannock Creek. It is about
eight feet high, with a normal storage of 1,335 acre-feet.
Lynchwood Lake, DER No. 45-38, is about 2.75 miles upstream of
Stillwater Dam on Hawkey Run. It is about 20 feet high, with a
normal storage of 285 acre-feet. Summit Lake, DER No. 45-39,
is about 1.89 miles upstream of Stillwater Lake Dam on Red
Run. It is eight feet high, with a normal storage of less than
1.5 acre-feet. Summit Lake Dam, DER No. 45-19, is about 1,000
feet upstream of Summit Lake on Red Run. It is 10 feet high
with a normal storage of 215 acre-feet. The storage of Summit
Lake and Summit Lake Dam have been combined and are assumed to
act as a single structure. Scattered throughout the water-
shed, and especially at the upper end of each reservoir, are
swamp/marshy areas. The total of these areas is estimated
visually from USGS maps to be about one square mile.
Residential development is estimated to be 25 to 35 percent of
the watershed. Residential development 1is expected to
continue within the watershed.

In 1944, the State evaluated the capacity of the
spillways, 2,950 cfs for the main spillway without flashboards
with a head of 4.4 feet. With flashboards in place and the
same reservoir level, the discharge was 2,060 cfs. The
flashboards were designed to fail when the water level was 1.6
feet above their crest. The auxiliary spillway capacity was
estimated to be 6,180 cfs at the same reservoir level.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate" size dam and "Significant" hazard classi-
fication is 0.5 to 1.0 PMF (Probable Maximum Flood).

b. Experience Data. No reservoir 1level records or
rainfall records are maintained by the Owner. However, there
are three reporting (to the National Weather Service) rain
gaging stations within a 10-mile radius of the dam. It was
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reported at the time of inspection that the depth of water
over the auxiliary spillway during Hurricane Diane, August
1955, was two feet. Average rainfall over the watershed was
5.72 inches for the maximum six hours increment and 9.62
inches for 48 hours. These rainfalls represent 24 to 32
percent of the PMF; see Appendix C.

. Visual Observations. On the date of inspection,
there were no conditions observed that would indicate a
reduced spillway capacity. A condition observed that may
indicate a reduced flood retention capability during an
extreme event is the condition of the auxiliary spillway. An
evaluation based on the visual inspection indicates that the
spillway is not resistant to erosion and would probably fail
as a result of overtopping for a significant period of time.
State files indicate it is constructed of rock fill protected
by a concrete slab with earth over the slab, and rock
downstream of the rock fill for stability. Subsequent State
inspection reports indicate the slab had been damaged by ice.
Repairs had been made by the Owner. However, a realistic
determination of the stability of the auxiliary spillway
section is impossible to make by a review of the records and a
visual inspection alone.

d. Overtopping Potential. Overtopping potential of
this dam was estimated using "HEC-1, Dam Safety Version",
computer program. A brief description of the program is
included in Appendix C. Calculations indicate the maximum
main spillway capacity is about 2,380 cfs when the reservoir
level is at minimum embankment crest elevation. Auxiliary
spillway capacity discharge would be about 6,780 cfs. The
HEC-1 computed peak PMF inflow is 22,575 cfs assuming no
upstream dam failures. Assuming no failures of upstream
structures or of the auxiliary spillway, the spillways could
pass 0.62 PMF without overtopping the embankment.

Visual inspection of Lynchwood Lake Dam and Pocono
Summit Dam indicated these dams are subject to failure as a
result of overtopping. Visual inspection and evaluation of
Stillwater Lake Dam indicated it is not likely to fail as a
result of overtopping. The next computer run assumed failure
of those two upstream dams, resulting in a peak PMF inflow to
Lake Naomi of 23,350 cfs. Lake Naomi spillways could pass
0.57 PMF assuming upstream dam failures. The final computer
run also assumed failure of the auxiliary spillway section of
Lake Naomi Dam if the depth of flow was greater than two feet.
Lake Naomi Dam auxiliary spillway was estimated to fail by
overtopping the auxiliary spillway by an 0.31 PMF event.

12
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e. Spillway Adequacy. The spillway system for this dam
is rated as "Inadequate" but not "Seriously Inadequate" as the
structure has a "Significant" hazard potential. Also,
élthough the dam is assessed to fail as a result of
overtopping the auxiliary spillway by the 0.5 PMF event, the
peak discharge and downstream stage are not expected to
increase significantly. Similarly, failure of upstream dams
and Lake Naomi Dam is expected to have little or no effect on
downstream Pocono Lake Dam under the assumed breach criteria.

E. Downstream Conditions. Lake Naomi Dam is located
3.9 miles upstream of Pocono Lake Dam. The valley between is
completely wooded with several rock check dams between Pocono
Lake and Lake Naomi Dam. Although significant property damage
is expected from failure as a result of the PMF event, no
homes are expected to be affected by large flows alone. About
300 feet downstream of the dam, Upper Tunkhannock Creek passes
under PA State Route 423, under a local road about 4,200 feet
farther downstream and under PA State Route 940 about 1,500
feet farther downstream.

13
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations indicated
no immediate embankment stability problem. Visual inspection
of the main spillway revealed leakage through the timber crib
structure, a normal occurrence for this type structure. The
exposed wooden sheathing of the spillway is assessed to be in
reasonably good condition. Some deterioration of the mortar
on the masonry retaining walls was noted.

The auxiliary spillway is considered to be in poor
condition. The surficial materials are not erosion resistant.
Available records also indicate the internal materials may
have a marginal resistance to erosion. The condition of the
spillway can readily be seen in Photographs 13 and 14. At the
base of the spillway and beyond, seepage as noted in
Photographs 15 and 16 is prevalent. In the event of large
flows through this spillway, severe erosion and probable
spillway failure are likely.

The wooden sluice gate 1is assessed to be 1in
reasonably good condition and leakage noted at the hottom of
the gate is expected for this structure type. The overall
condition of the 30-inch cast iron pipe through the main
spillway could not be assessed as the sluice gate was
underwater, the valve was unavailable and most of the pipe was
buried within the spillway. The end section of the pipe is
assessed to be in good condition.

b. Design and Construction Data. There was no design
data available for the original structure constructed in 1895.
Since then, major repair work has been performed in 1914,
1920, 1924, 1928, 1965, and most recently in the early 1970's.
Most of this work was associated with rebuilding the main and
auxiliary spillways. There is very 1little reconstruction
documentation pertaining to types of materials, foundation
preparation procedures, and overall performance of the work.
Subsequently, very little information exists which can be
evaluated.

Ce Operating Procedures. No operating procedures
currently exist.

d. Post-Construction Changes. Since completion of the
dam in 1895, the principal and auxiliary spillways were
repaired on at least six occasions. A description of this
work is presented in Section 1.

14




e. Embankment Stability. There are no embankment
stability evaluations located in the files. However, the
embankment appears to be a very minor portion of the structure
as it is merely a small dike which helps to contain the
reservoir. The major impounding structures consist of the
main and auxiliary spillways. The stability of the timber
crib system could only be evaluated based on gqualitative
assessment of the structure's performance since 1895. It is
obvious, based on its long period of satisfactory performance,
that the main spillway is stable. The auxiliary spillway
appears to be stable under normal conditions but, in the event
flows pass through this spillway, severe erosion and loss
would be expected.

E. Seismic Stability. The dam is located in Seismic
Zone 1. Normally it can be considered that if a dam in this
zone is stable under static conditions, it can be assumed safe
for any expected earthquake conditions. Since the static
factor of safety for the dam is unknown, a seismic stability
evaluation could not be made.

15




SECTION 7 5
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. On the basis of visual irnspection, the
dam and its appurtenant structures are considered to be in
fair condition. There are no engineering or construction data
other than information presented in Section 1 of this report.
The embankment portion of the structure appears to be stable,
as well as the main spillway. However, the resistance to
erosion of the auxiliary spillway during passage of flows is
considered to be unsatisfactory. Serviceability of this
spillway is considered to be marginal, at best, and it is
judged that rehabilitation of the auxiliary spillway is
necessary. The spillway is rated as "Inadequate" as discussed
in Section 5.

b. Adequacy of Information. There was insufficient
engineering and post-construction rehabilitation documenta-
tion to adequately evaluate the stability of the dam and its
appurtenant facilities. Specifically, there were no plans or
specifications prepared. There was no evidence of detailed
plans or engineering evaluations of the serviceability of the
auxiliary spillway.

Ce Urgency. It is concluded that recommendations
considered critical in Section 7.2 be implemented immediately.
All other items should be implemented as soon as practical.

d. Necessity for Additional Studies. It is judged that
additional investigations pertaining to serviceability of the
auxiliary spillway be performed. All recommendations are
described in Section 7.2.

7.2 Remedial Measures.

a. Facilities. The following remedial work is consid-
ered critical and should be performed immediately under the
direction of a registered professional engineer experienced in
dam design.

Ly A geotechnical investigation of the auxiliary
spillway should be performed.

2. Pending the results of Recommendation 1, the spill-
way system should be reconstructed to meet current

hydrologic/hydraulic criteria as determined from a
detailed hydrologic/hydraulic analysis.

16
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3. Trees and other vegetation downstream of the auxil-
iary spillway should be removed to improve hydraulic
conditions.

The following items are considered important and should be
performed as soon as practical.

L~ Access to the 30-inch valve of the cast iron pipe
should be reestablished and a new control mechanism
installed.

2. Retaining walls of the principal spillway should be
rehabilitated/repointed.

b. Operation and Maintenance Procedures. A formal
maintenance procedure should be developed and implemented for
this facility. The Owner should develop an inspection

checklist for the maintenance procedure to insure that all
critical items are periodically inspected and maintained.

A warning procedure should be developed to include
provisions for monitoring the structure during periods of
exceedingly heavy rainfall. The procedure should include a
method of warning residents around Pocono Lake Reservoir that
high flows are expected into the reservoir which could result
in abnormally high lake 1levels. Provisions should also be
included to monitor road crossings along the stream and
provide roadblocks, as necessary.

17
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Sheet 1 of 27
LAKE NAOMI
CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 95% wooded, 25 to 35% residential, 4 wpstream
dams.
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1765. feet (1792 Acre-Feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):  1758.9 feet (1780 Acre-Feet)
ELEVATION MAXIMUM DESIGN POOL:  --------

ELEVATION TOP DAM: 1758. 9 feet.

SPILLWAY/AUXILARY SPILLWAY

a. Elevation 1755 feet/1755.4 feet.

b. Type Timber cribbing with sheeting/earth overflow section.
c. Width 100 feet/350 feet.

d. Length Not applicable/Not appliecable.

e. Location Spillover Right abutment/Right of spillway

f. Number and Type of Gates None.

OUTLET WORKS:

a. Type Wood sluice gate and C.I.P.

b. Location Right side of spillway and beneath spillway.

c. Entrance inverts e

d. Exit inverts —

e. Emergency draindown facilities e

HYDROMETEOROLOGICAL GAGES:

a. Type None maintained by owner, tio Weather Service Stations within
the watershed.
b. Location Not applicable.

c. Records National Weather Service.

MAXIMUM NON-DAMAGING DISCHARGE: Not determined.
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SHEET 2 of 27

HEC-1, REVISED
FLOOD HYDROGRAPH PACKAGE

The original "Flood Hydrograph Package" (HEC-1),
developed by the Hydrologic Engineering Center, Corps of
Engineers, has been modified for use under the National Dam
Inspection Program. The "Flood Hydrograph Package (HEC-1),
Dam Safety Version", hereinafter referred to as, HEC-1, Rev.,
has been modified to require less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam, any available design/eval-
uation data, relatively simple hydraulic calculations, or
information from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

HEC-1, Rev. computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface _area, watershed shape, and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers, Baltimore District.
The inflow is routed through the reservoir using spillway
discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. 1In
the event a spillway cannot discharge 0.5 PMF without
overtopping and failure of the dam, downstream channel
characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam breach analysis is performed.

Included in this Appendix are the HEC-1, Rev.
percinent input values and a summary print-out tables.
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REGIONAL LOCATION PLAN
LAKE NAOMI DAM

NAT.I.D.NO.PA.00777 MONROE COUNTY [*

DATA OBTAINED FROM U.S. GEOLOGICAL SURVEY QUAD
SHEET ENTITLED POCONO PINES, PA.

PLATE 1
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PLAN OF DAM AND APPURTENANCES:
LAKE NAOMI DAM

NAT. |.D.NO.. PA.00777 MONROE COUNTY

DATA OBTAINED FROM SKETCH OF DAM OF THE POCONO
PINES ICE CO. TOBYHANNA TWP., PA. J.M.YOUNG, ENG.

Looking from left abutment

PLATE 2
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SITE GEOLOGY
LAKE NAOMI DAM

Lake Naomi Dam is located in the Pocono Plateau
Section of the Appalachian Plateaus Physiographic Province.
As shown on Plate F-1, the dam site and surrounding region, as
is much of northeastern Pennsylvania, are overlain by a
partial mantle of Wisconsin age glacial drift, having local-
ized deposits of alluvium and colluvium. The bedrock in the
site region belongs to the Upper Devonian age Catskill
Formation. The sandstone beds of the Duncannon Member are
exposed immediately downstream from the dam. Rock bedding
strikes to the northeast and dips nine degrees to the
northwest (approximately downstream). Two sets of rock joints
are well developed. One joint set strikes east-northeast and
the other strikes north-northwest. Both joint sets have near
vertical dips. This has resulted in an overall blocky form to
the rock outcrops.

The downstream direction of bedding dip, joint
pattern and shallow depth to rock are conditions which could
contribute to the seepage observed during the field inspec-
tion.
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SITE GEOLOGIC MAP
LAKE NAOMI DAM
NAT.I.D.NO.PA.00777 MONROE COUNTY}

DATA OBTAINED FROM PENNSYLVANIA GEOLOGICAL
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