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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 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 I inspections are not intended to provide detailed hydrologic and hydraulic
• analyses. In accordance with the established Guidelines, the spiliway 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 spiliway 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 A -
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$ • PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

• 
• 

Name of Dam: Elm Lake Dam ID I PA 00397
Stat. Located: Pennsylvania
County Located: Pike
Stream: York Creek
Coordinates: Latitude 41° 19.6’ LongItude 75° 3.1’

• Date of Inspection: November 20-21, 1978

ASSESSMENT

- 

- Elm Lake Dam, owned by Home Smith International Ltd. (Hemlock Farms) ,
is en earth embankment approximately 1,500 feet long and 28 feet high at its
maximum section. An ungated drop splllway Is located approximately 400 feet
from the left abutment (looking downstream). The 28 acre reservoir is used for

— recreation by the residents of Hemlock Farms. One home is located along the
fringe of the flood plain downstream of the dam. Therefore, the dam is in the
significant hazard category.

Examination of the results of the hydrologic and hydraulic analyses indicates
that the spiliway is capable of passing 99% of the Probable Maximum Flood (PMF)
without overtopping of the embankment.

Based on visual observations made during the date of inspection, the dam is
-~~ considered to be in fair condition. However, the uneven nature of the surface

along the top of dam is indicative of settlement or poor construction methods. The
embankment should be monitored periodically to detect signs of differential
movement.

• The riprap protection for the upstream slope of the embankment is poorly
• graded and sparse in many areas. The riprap on the upstream face should be

supplemented, replaced and regraded where necessary.

A marshy area with standing water, approximately 500 square feet, Is
evident, along the downstream toe of the embankment near the right (look

• :• downstream) abutment. Thu area should be regraded to provide adequate drainage.
- Flow should be monitored to detect turbidity or increases in flow. 

• •

AlthougPi a flow of not less than 36,000 gaUons per day (0.056 cfs) Is to be
maintained in the stream immediately below the dam, on the day of the inspection
there was no flow In the channel downstream. The reservoir drain system Is
inoperable and in need of immediate repair.
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Becau.s of the home located a short distance downstream of the dern, a

procedure for observation and warning doring periods of high flow should be
developed and implemented.
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SECTION 1

PROJECT INFORMATION

1.1 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 this inspection is to evaluate the structural
and hydrat~lic conditions of the Elm Lake Dam and appurtenant structures and to
determine if the dam constitutes a hazard to human life or property.

1.2 (DescrL~tion of Project

a. Dam and Appurtenances. (Information obtained from the Pennsylvania
Departthqn~ of Environmental Resources, Dam Safety Section).

Elm Lake Dam (formerly York Lake Dam) is an earth embankment, V

approximately 1,500 feet in length with a maximum height of 28 feet. The dam
Impounds a reservoir with a surface area of 28 acres and a storage capacity of 215

• acre-feet at normal pool. The top of the dam is 16 feet wide and the side slopes
are 2.5 horizontal to 1 vertical (2.5H 1V). The embankment is composed of an
impervious central core with an outer shell of rock and semipervious material. The
central core is 10 feet wide at the top of the dam and has side slopes of 1.5H:1V.
A key trench of impervious material connects the base of the central core to
underlying bedrock or impervious material. The centerline of the key trench is 10
feet upstream of the dam centerline. The key trench has a bottom width of 10 feet

• and sides slope 1H1V tc original ground. An 18-inch thick layer of riprep overly ing
a 6-inch base of crushed stone is placed on the upstream face for erosion control
between elevations 1407 and 1413 (normal water surface is at elevation 1410).
From the right abutment (looking downstream) to a point approximately 570 feet
from the right abutment, a four-foot deep toe drain lies beneath a 3-foot thick
sand filter at the base of the downstream shell. The toe drain, as designed,
consists of a 6-inch porous concrete pipe surrounded by graded gravel or crushed “

stone with a top filter of sand and gravel and a bottom filter of graded sand. -

• 
V 

The reinforced concrete drop spiliway, lbcated approximate ly 400 feet
from the left abutment, is 16 feet wide and has an 8-foot drop from the weir crest

• • (Elev. 1410.0) to the apron. Training walls form a 20.5-foot long approach channel
V 

which has a rlprapped invert 2 feet below the drop spiliway crest. The outlet

~~~~~~~~~~~~~~~~~~~~~~~
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channel (invert Elev. 1402.0) extends 47.0 feet downstream from the drop spillway
headwall. The side walls have a slight inward batter so that the outlet channel is
12 feet wide 47.0 feet downstream of the headwall. At this point the channel drops
to elevation 1400.5 and becomes a trapezoidal shaped grouted riprap section which
extends an additIonal 200 feet downstream on an 8 percent grade. This section
outlets into a 50-foot long, nongrouted, ripraJ~ ~ned channel on a 5 percent slope.
A cutoff wall to elevtion 1414.0 extends 6 feet beyond both sides of the spiliway

V along the centerline of the dam. Another cutoff wall is located between the• grouted riprap outflow channel section and the riprap lined section.

The reservoir drain system consists of a 24-inch corrugated metal pipe
encased in a 3-foot square reinforced concrete section. The pipe is approximately
130 feet long and flow is controlled by a 24-inch sluice gate in the inlet structure.
Four seven-foot square reinforced concrete anti-seep collars are spaced at 20-foot
Intervals along the pipe. The invert elevation of the pipe at the intake is 1389; the V

outlet elevation is 1388.

V b. Location. Elm Lake Dam is located on York Creek in the Hemlock
Farms resort community. Hemlock Farms is in Blooming Grove Township, Pike
County, Pennsylvania, about 30 miles east southeast of Scranton. The dam site is
showU on the USGS Quardrangle entitled “Pecks Pond, Pennsylvania” at coordinates
N 41 19.6’, W 750 3.1’. A regional location plan of Elm Lake Dam is enclosed as

• Plate 1, Appendix E. V

V • c. size Clpssification. The maximum height of 28 feet and storage
capacity of 365 acre feet place Elm Lake Dam in the small size category.

d. Hazard Classification. There is only one inhabitable structure within
• the area that would be flooded by a failure of the dam, but the loss of life potential
• exists. Therefore, the dam falls into the significant hazard category.

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

V 

f. Purpose of Dam. The dam was constructed to create a lake for
recreational purposes.

g. Design and Construction History. Elm Lake Dam was designed by
Clifford L. Dennis of Edward C. Hess Associates, Inc., and was constructed by G.H.

• - Litts and Son, Inc. The construction began in September of 1970 and was
completed in June of 1972. There is no record of any subsequent remedial work on
the dam. • 

-

• h. Normal Operating Procedure. The only operational feature of the dam
is the reservoir drain system. Complete or partial opening of the sluice gate would

- allow for drawdown of the reservoir if required. The reservoir surface is normally
‘ maintained at the crest of the drop spillway.

- 2 -
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1.3 Pertinent Data (from information supplied by Pennsylvania DER and USGS).

a. Drainage Area. (square miles) 0.37

b. Discharge at Dam Site. (CFS)

Maximum Known Flow 100
Reservoir Drain System (normal pool) 52
Reservoir Drain System (top of dam) V 58
Drop Spillway (top of dam) 630
Minimum Flow Required 0.056

c. Elevation (feet above MSL)

Drop Spiliway Crest (Normal Pool) 1410.0
Top of Dam (Design) 1415.0
Reservoir Drain Invert (inlet) 1389.0
Reservoir Drain Invert (outlet) 1388.0
Streambed at centerline of dam 1388.0

d. Reservoir (miles)

Length of Normal Pool 0.34
Length of Maximum Non-overtopping Pool 0.40 V

Fetch at Normal Pool 0.34

e. Storage (acre-feet)

Normal Pool, Elev. 1410.0 215
Top of Dam, Elev. 1415.0 365

1. Reservoir Surface Area (acre~
V 

Normal Pool, Elev. 1410.0 28
Top of Dam, Elev. 1415.0 34

g. Dam Data

Type Earth
V Length 1500 feet

• Height 28 feet (maximum)
• Crest Width 16 feet

Side Slopes (Upstream & Downstream) 2~ H:1\’
Zoninci Impervious core & semi-pervious shell
Cutoff Impervious key trench
Grout Curtain None

h. Diversion and Regulatinq Tunnel

Does not apply to this site

3 
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I. Spillway

Type Reinforced concrete drop spillway.
Width 16 feet
Crest ElevatIon 1410
Gates None

• - Upstream Channel Training Walls to 20.5 feet upstream
• of headwall, approach channel invert

elevation 1408.0. V

Downstream Channel 50-foot length of- reinforced concrete
slab at elevation 1402.0 with training
walls; 200-foot length of trapezoidal
grouted riprap channel, dropping from
elevation 1400.5 to 1384.5; 50-foot 

V

length of riprap-faced channel, drop-
ping from elevation 1384.5 to 1382

• j. Regulating Outlets - •

Type 24-inch corrugated metal pipe encased
in reinforced concrete.

Length V 130 feet
• Closure - 24-inch sluice gate in intake structure V

Access Intake structure is submerged, hand-
- - wheel for operating the slide gate is

located on the crest of the dam.
Regulating Facilities Hand operated wheel

-~ ~
- — --- — V
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SECTION 2

ENGINEERING DATA

2.1 Design

a. Data Available. The information available for review of Elm Lake
Dam includes the following (all Information contained In the Pennsylvania DER
main office files In Harrisburg, Pennsylvania):

1. “ApplicatIon”, “Report Upon the Application”, and “Permit” to
construct Elm Lake Dam, 1969-1970.

2. Design drawings.

3. Soil field density testing results

4. Concrete quality testing results.

5. Construction progress photographs

6. General specifications

7. MIscellaneous correspondence, inspection reports, construction
reports, etc.

Note: Design data is riot available.

b. Design Features. The design features are described in Section 1.2.a.
(Description of Project, Dam and Appurtenances). The principal design features
for the structure are shown on Plates 2 and 3 in Appendix E.

‘~..2 Construction

Based on the field Investigation and the information avaiLable in the
construction reports, the dam appears to have been constructed in general
conformanced with the construction drawings.

2.3 Operation 
-

• Operational procedures are limited to the control of the sluice gate for the
reservoir drain system.

2.4 EvaluatIon V

a. Availability. The engineerinq data utilized in this report is provided
by the Pennsylvania DER.

• 

(1
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( V b. Adeguaqy. There are no design calculations included In the infor-
mation provi ded by D€ R.

c. Val idit y. There is no reason to question the validity of the data
- 

presented.

-
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SECTION 3

VISUAL INSPECTION

3.1 Findings 
-

a. General. The field Inspection of Elm Lake - Dam took place on
November -20-21, 1978. At the time of the inspection, the reservoir surface was
approximately 1.5 feet below the crest of the spillway. No underwater areas were
Inspected. - -

b. Dam.. There are numerous bulges, and depressions which form an
undulating pattern along both the upstream and downstream slopes and the top of
the dam. A survey revealed that the top of the dam elevation varies as much as
1.5 feet along the length of the embankment. The riprap facing varies In gradation
and thickness. Predortdnantly large rocks have been dumped In some areas, small V

stones in other areas, and no cover at all in still other areas. The grass cover on
the embankment slopes is sparse; there is virtually no grass cover along the top of
the dam. There is a large area of standing water between the reservoir drain
outlet and the right abutment Just downstream of the toe.

c. Appurtenant Structures. The reservoir drain system is inoperable.
The stem leading to the sluice gate is bent, cracked, and rusted and the hoIst
mechanism is in very poor conditton. Repairs to the stem had apparently been
attempted since one section is welded, but the remainder of the stem is still in a
state of disrepair. The outlet pipe is partially buried in mud and debris. A small
amount of water is flowing from the toe drain outlets in the outlet structure.

The drop spillway appears to be in good condition. The drop spiliway 
V

outlet channel differed slightly from that shown on the drawings. According to the
drawings, each training wall is to converge and then reduce the width of the
channel by 2 feet along its 50-foot length. However, the right training wall is
straight and the left training wall has an inward batter of 4 feet along its 50-foot
length. 

V

A special condition for the construction of Elm Lake Dam specifies a
minimum flow to be maintained in the stream immedIately below the dam. On the
dates of the inspection, this requirement was not being met because there was no
flow through the drop spiliway. -

d. Reservoir Area. A sand beach covers the shoreline from the right V

abutment to a point about 600 feet upstream of the right abutment. There is no
visible evidence of slope failures around the reservoir; the slopes have a mild grade
end are well vegetated.

e. • Downstream Channel. The natural stream channel extends through a
V marshy meadow region. The outlet channel of the drop spillwey terminates at the

(1

• 
- 
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meadow 500 feet from the natural channel. Flow from the natural chrinel leaves V

th. meadow through a corrugated metal culvert under a road embankm.nt about
2,300 feet downstream of the dam. The culvert is 5 feet high and 10 feet wide.

There is only one house within the area that would be flooded in the
event of a dam failure; the natural ground surface around the house is approxi-
m.t.Iy 5 feet below the top of dam. Therefore, the dam has been reclassified as
significant hazard. 

V

•
~

• • I
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U SECTION 4 

-

OPERATIONAL FEATURES

4.1 Procedures

• Normal operating procedures for this structure do not require a dam tender.
The only operation would be to draw down the reservoir by opening the sluice gate.
This procedure is not possible due to the condition of the gate stem and hoist.

V There are no written operating procedures.

4.2 MaIntenance of the Dam

According to Mr. Thomas Clause, Public Works Director of the Hemlock
V Farms Community Organization, maintenance of the structure is the responsibility

- of this organization. However, at the time of inspection there was no evidence Of V

recent maintenance.

4.3 Maintenance of Operating Facilities

The condition of the operat ing fac ilities reveals a lack of maintenance.

4.4 Warning Systems in Effect V

There is no formal warning system in effect for Elm Lake Dam.

4.5 Evaluation

At present the reservoir can not be drawn down; therefore the operating
facilities should be repaired immediately.

Since there is the possibility of loss of life and appreciable property damage
downstream in the event of failure, a formal warning procedure should- be
implemented.

• 

V 

V
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SECTION 5
HYDRAULICS AND HYDROLOGY 

V

5.1 Evaluation of Features

a. Design Data. Original design information is limited to the material in
the Application Report, dated April 27, 1970. V

Elm Lake Dam watershed is about 1.0 mile long and averages about 0.4
miles wide, with a total drainage area of 0.37 square miles. Elevations range from
1590 to 1410 at normal reservoir level. The slope of the watershed adjacent to the
reservoir is about 15 percent. The watershed is nearly 100 percent wooded and the
entire watershed is owned by Home Smith International Ltd. (Hemlock Farms).

The spillway is designed to have a maximum discharge-of 645 cfs.

b. Experience Data. Mr. Thomas Clause stated that rio rainfall records or 
-

reservoir level records are kept for Elm Lake Dam. According to Mr. Clauss, the
maximum reservoir elevation has been about 18 inches above the spillway crest.
This corresponds to a discharge of approximately 100 cfs.

c. Visual Observations. The inoperable reservoir drain system could 
V

present a serious problem shoUld a draw down of the reservoir be required. The
outlet structure of the reservoir drain system is partially buried in mud and debris
and needs to be cleaned out.

V 
Further observations are given in Appendix B.

d. Overtopping Potential. The established range for the Spillway Design
Flood (SDF) is the 100-year flood to ~ PMF. The recommended SDF is ~ PMF. The
peak inflow and outflow rates for ~ PMF are 490 cfs and 290 cfs respectively. The
spiliway is capable of discharging the SDF without overtopping of the embankment.
(See Appendix C for computations.)

e. Spillway Adequacy. The Elm Lake Dam spillway is classified as
adequate. -

- 10.
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SECTION 6 V

- 

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The uneven surface along the top of dam and side
slopes of the embankment could be the result of settlement or poor construction
methods. The relation of the undulations to the stability of the structure could not
be assessed. The riprap on the upstream face of the dam is poorly graded, unevenly
distributed, and provides inadequate coverage. The poorly established grass cover
on the dam does not provide protection against surface erosion.

An area of ponded water was located near the right abutment just
downstream of the toe of the dam. The source of the water could not be
determined, but could be the !esult of poor drainage or seepage through or beneath
the embankment.

Inspection of the drop spiliway revealed no deterioration of concrete
surfaces. According to the design drawings, reinforcing bars joint the spillway to
the training walls, and a layer of crushed stone provides for drainage beneath the
spillway apron.

b. Design and Construction Data. Field density test reports and the
construction drawings are the only design and construction data available in the
DER office. The field inspection appears to indicate that the structure was built in
general conformance with the design drawings.

c. Operating Records. There are no official operating records kept for
this dam. The minimum flow requirement of 0.056 cfs. immediately downstream of
the dam is not being maintained.

d. Post-Construction Chan9es. There is no record of any modifications
subsequent to the completion of construction.

a. Seismic Stability. Elm Lake 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 earthquake loading conditions if it is safe .
under static loading conditions.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Evaluation. Based on the visual inspection the earth embankment Is
considered to be in fair condition. Lack of maintenance has resulted In deterior-
ation of the reservoir drain system. At present the reservoir can not be drawn
down. Other problems are surface undulations, inadequate riprap, standing water, V

and poor gra cover. The drop spiliway is in good condition and is hydraulically
adequate.

b. Adequacy of Information. Design calculations were not included in the
Information obtained from DER.

c. Urgency. The remediai measures recommended in Section 7.2 should
be effected as soon as possible.

d. Necessity for Further Investigation. Further investigation is not
considered necessary at this time.

7.2 Recommendations and Remedial Measures

a. Facilities 
V

1. Immediate repairs should be made on the reservoir drain system
to provide for reservoir draw down. The outlet structure should be cleared of mud
and debris to allow free flow from the outlet pipe.

2. The riprap on the upstream face should be supplemented, regraded
and replaced where necessary to provide adequate protection against wave erosion.
The riprap should be removed so that a crushed stone base may be placed beneath
the riprap In any location where such a base does not exist.

3. The top of the dam should be raised to the design top of the dam
eLevation in any areas that are below grade to preven~ overtopping at stages less
than maximum pool.

4. The top and downstream slopes of the embankment should be
reseeded in areas where the grass cover is poor to minimize erosion from runoff.

5. The marshy area downstream of the embankment should be
regraded to provide adequate drainage. Flow should be monitored to detect
turbidity or increases in flow.
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- 
b. C)peratlon and Maintenance Procedures

- 
1. Because of the home located a short distance downstream of the

dam, a procedure for observation and warning during periods of high flow should be
developed and implemented.

2. The owner should develop and implement a maintenance and
Inspection checklist to Insure that all items are maintained on a regular basis.
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U SITE GEOLOGY

ELM LAKE

Elm Lake Is situated in Pike County and within the limits of the Eastern
Glaciated section of the Appalachian Plateau physlographic province. Thick
deposits of glacially derived debris and till cover the nearly 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, compact and relatively impermeable. Prior to
construction of the lake the area was covered with high valley swamps and bogs,
attesting somewhat to the compactness and Impervious nature of the dense, glacial

V 
- tilt mantle.

No known faults or major structural defects occur in the bedrock in the
vicinity of the darn and lake.
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