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Name of Dam: Hemlock Lake Dam
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase 1 Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available data and visual
inspections. Detailed investigations, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investigation is intended
to 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 inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

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

Phase | inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the spillway design flood
is based on the estimated "Probable Maximum 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, con-
sidering the size of the dam, its general condition and the downstream damage
potential. :
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

-Name of Dam: Hemlock Lake Dam ID # PA 00399
State Located: Pennsylvania
County Located: Pike
Stream: Tributary of Bush Kill
Coordinates: Latitude 41° 17.6' Longitude 75° 02.7'

Date of Inspection: November 21, 1978

ASSESSMENT

Hemlock Lake Dam is an earth embankment approximately 450 feet long and
14 feet high at its maximum section. The top of the dam is used as a golf course
fairway; therefore, the width of 150 feet is many times wider then is necessary for
purposes of stability. An ungated drop spillway is located adjacent to the right
abutment (looking downstream). The 122 acre: lake is used for recreation by the
residents of Hemlock Farms.

Examination of the results of the hydrologic and hydraulic analyses indicates
that the drop spillway is capable of passing 67 percent of the Probable Maximum
Flood (PMF) without overtopping of the embankment. The Spillway Design Flood
(SDF) for this "High" hazard structure is the PMF. Therefore, the drop spillway is
classified as "Inadequate" but not "Seriously Inadequate" because it passes more
than 50 percent of the PMF.

Based on visual observations and review of the information obtained from the
Pennsylvania Department of Environmental Resources, Hemlock Lake Dam is in
good condition. However, several items require attention:

1. There are some small trees on the upstream and downstream slopes of the
embankment. The trees should be cut at ground level.

2. Several small animal burrow holes were observed on the embankment
slopes. The holes should be filled with suitable materials.

3. The operating condition of the reservoir drain gate valve should be
assessed and the valve should be operated periodically.
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& A weaming system should be developed. During periods of heavy
4 Q reinfall, the dam should be monitored and downstream residents alerted in
the event of en impending fallure.

"'. O'BRIEN & GERE ENGINEERS, INC,
: JUSTIN & COURTNEY DIVISION

ppro Y
JANES W. PECXK

Colonel, Corps of Engineers
District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
HEMLOCK LAKE DAM
NDI L.D. NO. 00399
DER # 52-71

SECTION 1
PROJECT INFORMATION

1.1 General
a. Authority. The Dam Inspection Act, Public Law 92-367, authorized the

b.

Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspection of dams throughout the United States.

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

1.2 Description of Project

i r—

)
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Description of Dam and Appurtenances. (Supplemented by information

obtained from the Pennsylvania Department of Environmental
Resources, Division of Dam Safety, Harrisburg, Pennsylvania).

\Hemlock Lake Dam is an earth embankment with a concrete core wall.

The embankment is about 625 feet long with a maximum height of
approximately 14 feet. The top width of the dam is a minimum of 150
feet and the earth embankment side slopes are 3 horizontal to 1 vertical
(3H:1V) both upstream and downstream. The top of the dam is used as a
golf course fairway.

A drop spillway, with a round crested weir, is located adjacent to the
right (looking downstream) abutment. The crest of the weir is 3 feet
below the top of the dam, and the length of the weir is 47 feet. The drop
spillway is of stone masonry construction except for the rounded weir
crest section which is poured concrete. The distance from the drop
spillway weir crest to the apron is about 7 feet. The apron is 20 feet
long and slopes down from each side wall. The transverse end sill is of
negligible height at the side walls and is about 2 feet high in the center.
Two 24-inch semi-circular corrugated steel pipes are constructed into
the end sill and act as control structures. Flow passes over the drop
spillway, through the two corrugated pipes, and into Lower Lake. ¢

The reservoir drain system is located about 320 feet left (looking
downstream) of the drop spillway. It consists of a gate house, a gate
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valve, and a 24-inch cast iron reservoir drain pipe. There is a reinforced
concrete catwalk to the gate house.

Location. Hemlock Lake Dam is located on an unnamed tributary of

Il within Hemlock Farms, a recreational development, in
Blooming Grove Township, Pike County, Pennsylvania. The dam site is
approximately 3.5 miles northeast of Pecks Pond, Pennsylvania, and is
shown on USGS guadrangle, e%titled, "Pecks Pond, Pennsylvania", at
coordinates N 41" 17.6', W 75" 02.7. A regional location plan of
Hemlock Lake is enclosed as Plate 1, Appendix E.

Size Classification. The dam is classified as "Intermediate" size based
on its storage capacity of 1,385 acre feet.

Hazard Classification. The dam is classified as a "High" hazard
structure. This is consistent with its potential in the event of failure for
extensive property damage and probable loss of life along the shores of
Blue Heron Lake which is located a mile downstream of Hemlock Lake
Dam.

Ownership. Hemlock Lake Dam is owned by Home Smith International
Ltd. (Hemlock Farms), Lords Valley, Hawley, Pennsylvania, 18428.

Purpose of Dam. The reservoir is used for water based recreation by
residents of Hemlock Farms.

Design and Construction History. The application to construct Hemlock
Lake Dam was submitted on August 29, 1928, by William J. Brewster.
The "Report Upon the Application of William J. Brewster" was prepared
on September 12, 1928, by the Commonwealth of Pennsylvania. The
permit to construct Hemlock Lake Dam was issued by the Common-
wealth of Pennsylvania on September 26, 1928. Construction began on
May 22, 1929, and the structure was completed during the Fall of 1930.
Final inspection of the project was made on December 18, 1930.

The structure was desigried by W. W. Blauvelt and C. B. Hoppe, profes-
sional engineers registered in the State of New Jersey. The spillway that
now exists is not the same as shown on the drawings and in photographs
taken during and shortly after construction. The representative of the
owner reported that there are no plans and construction history of the
existing spillway structure.

Normal Operating Procedures. According to the owner's representative,
the reservoir is normally maintained at Elevation 1439.0. Normal
discharge is through the 24-inch cast iron reservoir drain pipe. Inflow
occurring when the reservoir level is at or above the drop spillway crest
elevation is discharged over the drop spillway.
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( . 1.3 Pertinent Data

Drainage Ares.
Square Miles 1.18

Discharge at Dam Site. According to the Owner's representative, the
maximum known flow at the dam site was about 285 cfs. during the
Agnes storm of June, 1972. The depth of flow was approximately 1.5
feet over the weir of the drop spillway. The drop spillway capacity is
about 800 cfs. with water in the reservoir at the top of the dam.

Elevation (Feet, USGS Datum).

h. Diversion and Requlating Tunnel.

Does not apply to this site.
5 =

Top of Dam 1442.0
Maximum Pool of Record 1440.5
Crest of Drop Spillway, Normal Pool 1439.0
Streambed at Centerline of Dam 1428.0
Maximum Tailwater 1435.0+
Reservoir (Miles).
Length of Maximum Pool, Top of Dam 0.99
Length of Recreation Pool (Normal Pool) 0.98
Storage (Acre Feet).
Crest of Drop Spillway, Normal Pool, Elevation 1439.0 918
Top of Dam, Elevation 1442.0 1,399
Reservoir Surface (Acres).
Crest of Drop Spillway, Normal Pool, Elevation 1439.0 122
Top of Dam, Elevation 1442.0 142
Dam.
Type Rolled earth with concrete
corewall.
Length 450 Feet
Height 14 Feet (maximum)
Top Width 150 Feet (minimum)
Upstream 3H:1V
Side Slopes Downstream 3H:1V
Zoning None
Impervious Core Concrete
Cutoff Concrete
Grout Curtain None




& I Spiliway.
Drop Spillway with Round
Type Crested Weir.
Length of Weir 47 Feet
Crest Elevation ' 1439.0 Feet MSL |
Gates None {

j» Requlating Outlets.

Reservoir Drain

24" diameter cast iron pipe
with gate valve.
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2.2
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SECTION 2
ENGINEERING DATA

Design

a. Data Available. A summary of engineering data on Hemlock Lake Dam
is presented in the checklist which is part of Appendix A. Principal
documents obtained from DER containing pertinent data for this report
are as follows:

1. Application, Report on the Application, and Permit to construct
Hemlock Lake Dam.

2. Construction progress reports..
3. Photographs made during construction and in the years following.

4. Drawings of limited value. There are nc drawings of the present
drop spillway.

Note: Design data are not available.
b. Design Features. The principal design features for the structure are

shown on the drawings enclosed in Appendix E as Plates 2 through 4. A
description of the features is discussed in Section 1.2.a.

Construction

Based on review of the documentation in the DER files, examination of the
limited design drawings, and discussions with the Owner's representative, it is
concluded that the dam was built as proposed. However, according to the
Owner's representative, no documentation is available concerning the replace-
ment of the original spillway structure (refer to item 1.2.g).

Operation Data

According to the Owner's representative, there are no formal operating
procedures for the dam.

Evaluation
a. Availability. All engineering data reproduced in this report and studied

for this investigation were provided by DER and supplemented by
conversations with the Owner's representative.
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A « The Information made avallable by DER, conversations with
‘s representative and observations made during the field inves-
tigation provided adequate data for a Phase | evaluation.

Validity. There is no reason to question the validity of the data
presen
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3.1

SECTION 3
VISUAL INSPECTION

Findings

a.

b.

General. The field inspection of Hemlock Lake Dam took place on

November 21, 1978. At the time of the inspection, the reservoir

surface elevation was approximately 1.0 foot below the crest of
the drop spillway. The observations and comments of the field
inspection team are in the checklist which is Appendix B of this
report.

Dam. The dam appears to be in good condition. The top of the dam
is used as a golf course fairway and it is well maintained. There
are a few small animal burrows and a few small birch trees on both
the upstream and downstream earth embankment slopes. Because of
its use as a golf course fairway, the dam has a minimum top width
of 150 feet. The earth embankment slopes are approximately
3H:1V, both upstream and downstream. The riprap facing on both
the upstream and downstream earth embankment slopes is well
graded and shows no signs of deterioration.

Appurtenant Structures. The gate house is evidently well maintained.

he Owner's representative reported that the reservoir drain gate valve
Is functional, but he was unable to operate it during the inspection
because he did not have the gate valve hoist wheel.

The drop spillway appears to be in good condition and shows no sign of
horizontal or vertical misalignment. The spillway of the original
structure has been replaced.

Reservoir. Reconnaissance of the reservoir disclosed no evidence of
siltation, slope instability, or other features that would affect the
storage capacity of the reservoir.

The slopes on the perimeter of the reservoir are well vegetated, a good
percentage of which are well maintained lawns.

Downstream Channel. Lower Lake is located immediately downstream
of Hemlock Lake, and has a surface area of 23 acres at a normal pool
elevation approximately 7 feet below that of Hemlock Lake. The
channel immediately downstream of the Lower Lake Dam is poorly
defined, with swampy overbank areas. From about 500 yards down-
stream of Lower Lake to Blue Heron Lake, the stream is on a grade in
excess of 4 percent, Blue Heron Lake Dam impounds a 90 acre reservoir.
The dam is provided with two concrete spillways and a low level outlet.
(See photo on page 6 of Appendix D). Approximately 50 houses are
located along the shore line of Blue Heron Lake.

o 1
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SECTION 4
OPERATIONAL FEATURES

Procedures

Operational procedures have been covered in Section 1.2,h. The Hemlock
Farms Community Organization (HFCO), the group responsible for the
operation and maintenance of the structure, does not have written operating
procedures.

Maintenance of the Dam

According to the Owner's representative, normal maintenance consists of
keeping the drop spillway free of debris, keeping vegetation cut on the dam,
and being alert for any deterioration of the structure.

Maintenance of Operating Facilities

According to the Owner's representative, the gate valve is maintained by the
HFCO. The HFCO does not have written maintenance procedures.

Warning System in Effect

There is no formal warning system or procedure established to be followed
during periods of heavy precipitation. A representative of HFCO should be in
the vicinity and available to warn residents of impending high flows.

Evaluation of Operational Adequacy

Based on the overall appearance of the dam and facilities, the maintenance
procedures appear satisfactory for Hemlock Farms Dam.

The Owner's representative reported that the reservoir drain gate valve works,
but he did not have the gate valve hoist wheel during the field investigation.
It is recommended that the Owner assess the functional condition of the
reservoir drain gate valve and exercise the valve periodically.

A formal warning system should be implemented because of the possibility of
loss of life and significant property damage downstream in the event of a
failure of the structure.

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




SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

b.

C.

d.

Design Data. The original design information is limited to statements in
the ﬂppﬂcation Report dated September 12, 1928,

The drainage basin contributing to Hemlock Lake Dam is about 2 miles
long and averages about 0.6 miles wide, with a total drainage area of
1.18 square miles. Ground elevations range from 1600 to 1439, The
average slope of the drainage basin adjacent to the reservoir is about 10
percent. The drainage basin is 100 percent within the Hemlock Farms
development. The runoff characteristics of the drainage basin should
remain essentially the same in the future because the basin has been
fully developed.

For further information refer to the computations, data, and printouts
included in Appendix C.

Experience Data. Rainfall and water level records are not kept for this
dam. The owners representative said that in the June, 1972, Agnes
storm the water surface was about 18 inches above the drop spillway
crest (Elevation 1440.5).

Visual Observations. On the day of the inspection, no adverse hydraulic
features were observed that would prevent the drop spilway from
operating in a satisfactory manner in the event of a severe storm.

Overtopping Potential. The drop spillway has a total discharge capacity
of about S& crs, before overtopping the dam. MHowever, the Spillway

Design Flood (SDF) for this "Intermediate" size dam with a "High" hazard
classification Is the PMF which has a peak inflow of 2890 cfs. and a
peak outflow of 1860 cfs. The PMF hydrograph was routed through the
reservoir with the starting water surface at Elevation 1439.0. The
maximum water surface elevation in the reservoir from the PMF routing
would be 3.8 feet above the drop spillway crest and 0.8 foot above the
top of the dam. Examination of the results of the hydrologic and
h;draullc analysis indicates that the drop spillway is capable of passing
67 percent of the PMF without overtopping of the embankment (see
Appendix C for computations).

Spillway Adequacy. The drop spillway Is classified as "Inadequate"

ecause it is capable of passing 67 percent of the PMF, It is not
"Seriously Inadequate” because it passes more than 50 percent of the
PMF.
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SECTION 6
STRUCTURAL STABILITY

Evaluation of Structural Stability

b.

C.

Visual Observations. Due to use as a golf course fairway, the dam is

many times wider than shown on the plans and appears stable. Nothing

observed during the field inspection would lead one to change that
general impression. There were no signs of settlement, surface irregu-
larity or seepage through the embankment or foundation.

The overall appearance of the drop spillway is also good with no visible
signs of structural deficiencies or deterioration.

Design_and Construction Data. The material provided by DER was
reviewed. A listing of this data is included in Appendix A and is
discussed in Section 2.

szoemtlngi Records. According to the owner's representative, there are
no operating records maintained for this structure.

Post - Construction Changes. The spillway of the original structure has
been)replaced, but no details of this work are available (refer to Section
1.2.9).

The earth embankment is at least seven times wider than the embank-
ment shown on the 1930 drawings. It has been widened to create a golf
course fairway.

Seismic Stability. The dam is located in Seismic Zone 1 on the Seismic
Zone Map of Contiguous States. A dam located in Seismic Zone 1 is
generally considered to be safe under any expected Zone 1 earthquake
lcading conditicns if it is safe under static loading conditions.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assesament

€.

d.

Safety. The visual inspection, review of the material furnished by DER,
and conversations, with the owner's representative provided sufficient
evidence that the dam and the appurtenant structures of the Hemlock
Lakes Reservoir are in good condition. The hydrologic and hydraulic
calculations presented in Appendix C show that the drop spillway will
pass 59 percent of the PMF. Therefore, the drop spillway system of the
structure is considered to be "Inadequate™.

Adequacy of information. Refer to item 2.4.b.

. The remedial measures recommended in Section 7.2 should be
® as soon as possible.

Necessity for Further Evaluation. No further investigations are recom-
mended at this time.

7.2 Recommendations and Proposed Remedial Measures

a.

b.

Facilities.

1. Small trees on the upstream and downstream slopes of the earth
embankment should be cut at ground level.

2. Small animal burrows on the earth embankment should be filled with
suitable material.

3. The operating condition of the reservoir drain gate valve should be
assessed and the valve should be operated periodically.

Operation and Maintenance Procedures.

1. A warning system should be developed. During periods of heavy
rainfall, the dam should be monitored and downstream residents
alerted in the event of an impending failure.
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APPENDIX

A

Check List Engineering Data
Design, Construction, Operation
Phase I
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APPENDIX

Check List
Visual Inspection

f Phase I
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Hydrologic & Hydraulic Data
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APPENDIX

Site Geology
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SITE GEOLOGY
HEMLOCK LAKE DAM

Hemlock Lake Dam is situated in Pike County and within the limits of the
Eastern Glaciated section of the Appalachian Plateau physiographic province.
Thick deposits of glacially derived rock debris and till mask the underlying near
horizontally bedded, red, gray and green shale and sandstone units of the Devonian
Catskill group of continental sediments. The dam and lake both rest on glacial till
and ground moraine deposits which are dense and compact. The reservoir lies in
areas previously covered with high valley swamps and bogs. These features,

overlying the dense, compact till, attest to the impervious quality of these
sediments.

No known faults or major structural defects are known to occur in the
foundation materials in the vicinity of the dam and lake.

It should be nated that core borings shown on the design plan dated December
1930, prepared for construction of Lake Hemlock Dam indicate the presence of
limestone in the foundation. For the record it is considered that such is not the
case since the occurance of limestone in the Catskill formation units in Pike
County is highly improbable.
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