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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Roaming Woods Lake Darn
County Located: Wayne County
State Located: Pennsylvania
Stream: Ariel Creek
Coordinates: Latitude 41° 25.3’ Longitude 75° 20.7’
Date of In~çecti~i: 29 June 1978

Examination of Roaming Woods Lake Darn resulted in
the assessment that the facility is in good operating
condition. No suspect conditions were noted that would
give rise to immediate concern for the overall integrity
of this dam.

Calculations indicate that the existing spillway
systems are not adequately designed to pass the Prob-
able Maximum Flood (PMP). The spillway capacity is
judged to be “Inadequate” in that it was designed to pass
only 50 percent of the PMF. The dam is classified as
a “High” hazard dam because of the residential dwellings
located around Lake Genero, approximately 3/4 of a mile
downstream, and other structures along the channel to
the headwaters of Lake Wallenpaupack. In the event of
failure, extreme property damage is expected including
five highway bridges between Roaming Woods Lake Dam and
Lake Wallenpaupack.

Although the structure is considered to be in good
condition, several deficiencies and items of maintenance
are described below together with recommendations for
correcting them. They are presented in order of prefer-
ence.

1. The emergency spillway approach channel is
asphalt paved and serves as a parking lot
and marina. The parking area contains auto—
nobiles boats, trailers and other associated
facilities. It is surrounded by large boul—
dera and floating docks. These obstacles
could have a significant effect on the spill-
way capacity and provisions should be made
to remove these obstacles when flow is ex-
pected through the emergency spiliway.
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2. There is no operating procedure to assure
that the required minimum downstream flow A

(1.44 cfs) is maintained. This is current-
ly being satisfied solely by excessive leak-
age of the sluice gates.

3. Some riprap displacement was noted along
the water’s edge on the upstream slope of
the dam. Although the condition is not
considered critical, the condition should
be rectified before it becomes, hazardous to
the integrity of the structure. Performing
this maintenance work now, would minimize
rehabilitation costs at a later date.

4. In conjunction with the evaluation of condi-
tions within the watershed, major retention
structures in the basin were inspected. This
investigation revealed that seepage was occurr-
ing beneath the spillway of Brooks Lake and
that the toe area along the embankment of
this impoundment was wet and marshy. It was
noted that discharge from Lake Ariel passes
innnediately downstream of Brooks Lake and

* * may account for the marshy areas along the
toe. Since Brooks Lake is at least 6 inches
below the spillway crest while all other
lakes are at normal pool, it is reasonable to
expect that significant seepage is occurring
beneath the structure. This seepage should
be assessed to determine if hazardous condi-
tions are developing.

Wildwood Lake was also investigated and it
was observed that the embankment is covered
with hardwood trees several inches in dia-
meter. Should these trees die and the root
systems decompose, it is expected that the
stability of this embankment would be jeopard-
ized. This embankment should be evaluated to
determine what, if any, measures are neces-
sary to insure stability of this structure
and to minimize potentially hazardous condi-
tions downstream.

It is recommended that a program of periodic in-
spection be performed to detect any possible changes

I ~ 
in the integrity of Roaming Woods Lake Dam and its
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appurtenant facilities. This should include a check-
list to insure that all pertinent items are inspected. A

A formal procedure for observation and warning during
periods of high precipitation should also be developed
and implemented. This procedure should include a method
of warning downstream residents that high flows are ex-
pected downstream.
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ROAMING WOODS LAKE DAM
NATIONAL ID #PA 00166

DER ID #64—196

SECTION 1
PROJECT INFORMATION

A-~ .5r ”  /~~~

1.1 General.

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

-

(
~~. P p ~s~.~~ The purpose of the inspection is to

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

-

A ..; ~~

1.2 Description of Project.

a. Dam and Appurtenances. Ro aming Woods Lake Dam
is a zoned rolled earth embankment with riprap fac ing on
the upstream slope. The dam is approximately 400 feet
long and 32 feet high as measured from the original stream-
bed. The dam was designed with an upstream core section
composed of silty clay and clayey sil t and a downstream
section consisting of glacial till and glacial sands . The
dam contains a downstream blanket drain connected to a
downstream toe drain. (See Plate 3, Appendix E).

The principal intake consists of a reinforced
concrete riser with a weir on each side. Contained in the
intake riser is a 36—inch sluice gate to drain the reser-
voir, Approximately 9.0± feet from the top of the riser
is an 8-inch gate valve which can be used to maintain
minimum flow requirements.

The emergency spiliway is located on the right
abutment. A road curb functions as the controlling weir.
This concrete weir is approximately 15 inches high and 292
feet long . The present parking 1~ t is the approach channel
for the emergency spiliway.

( _ . )
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b. Location. The dam is located on Ariel Creek,
approximately three-quarters of a mile north of Route 590
and three—quarters of a mile upstream of Lake Genero in
Wayne County, Pennsylvania.

The dam site and reservoir are shown on the USGS
“Lakeville, Pennsylvania” Quadrangle , at coordi nates N 410
25.3’, W 7 50  20.7’. A Regional Location Plan for Roaming
Woods Lake Dam and Reservoir is enclosed as Plate 1, Ap-
pendix E.

c. Size Classification. The dam is classified as
“Intermediate”, conéistent with a reservoir storage of
2249 acre—feet.

d. Hazard Classification. A “High” hazard classifi-
cation is assigned because of downstream residential dwell-

‘ings around Lake Genero and homes along Ariel Creek , be-
tween Lake Genero and Lake Waller~ aupack.

e. Ownership. Hideout Property Owner’s Associa-
tion, Lake Ariel , Pennsylvania.

f. Purpose of Dam. Recreation.

g. Design and Construction History. Roaming Woods
Dam was designed by E. D’Appolonia, Consulting Engineers
of Pittsburgh, Pennsylvania. The application report for
construction was submitted on September 2, 1969 to the
Delaware River Commission. Construction began in August,
1970. During the initial stripping and excavation of the
cutoff trench at the right abutment, the material was found
to be more granular than that which was indicated by. the
borings and test pits in this area. Subsequently E. D’Appo—
linia, Consulting Engineers , Inc., excavated additional trenches
to investigate foundation conditions. As a result of their
supplemental investigation, modifications were made to the
basic design presented in the construction drawings.

Construction changes included the expansion of
the drainage blanket , and enlargement of the upstream clay
blanket. Additional clay material were also placed at the
approach channel of the emergency spillway to provide an
impervious blanket for seepage. Additional precautions
were taken in the emergency spiliway by adding filter mater-
ials to prevent fines from washing out from beneath the rip—
rap channel. All of these changes are documented in a
letter by E.D’Appolonia dated September, 28, 1970.

2
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The embankment was topped out in January 1971, and the spill-
way was completed in the Spring of 1971. The final Depart-
ment of Enviormental Resources inspection was performed on
March 25, 1971, and approval to impound water was issued on
April 2, 1971.

h. Normal Operatin9 Procedures. Discussions with the
Community Engineer for Hideout Property Associates indicated
that operating procedures are extremely limited. It was
understood that during the winter months, the reservoir is
drawn down approximately three to five feet bèlôw normal
pool for the purpose of minimizing the effects of ice
forces on the docks and other facilities along the water ’s
edge. As a secondary benefit, the lower reservoir level
allows the reservoir to rece ive clean water during Spring
thaws.

It is understood that the eight inch drain located
in the intake riser was installed to supply minimum flow
requirements in accordance with the application permit.
There are no records of this valve ever being used for this
purpose nor are there records tha t minimum flows are main-
tained. Normally, water f lows over the intake riser and
maintains the water level at normal pool. It is understood
that the emergency spillway has never functioned. There
are no records available descr ibing operating procedures
for this reservoir .

1.3 Pertinent Data.

A summary of pertinent data for Roaming Woods
Dam is presented as follows:

a. Drainage Area (Sq. miles) 9.63

b. Discharge @ Dam Site (cfs)
Max. Known No records kept
At Elev. 1327 530
At Elev. 1331.5 (Top of Dam) 8312

$ c. Elevations (Feet above MSL)
Top of Dam (Crest) 1331.5
Primary Spillway Weir 1324
Emergency Spillway Weir 1327

• 
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Pond Drain 1307
8—inch Pipe Orifice 1318± 

A

d. Reservoir
Length at Normal Pool 1.3 miles
Fetch at Norma l Pool 0.9 miles
Area at Normal Pool 205 acres
Area at Top of Dam 254 acres

e. Storage (Acre-Feet)
Normal Pool (Elev . 1324) 2249
Flood Pool (Elev. 1327) 2894
Top of Dam (Elev. 1331.5) 3965

f. Dam Data
Type Rolled Earth
Length 400 feet
Height 32 feet
Top Width 24 feet
Side Slopes (H:V)
Upstream—Crest to Elev. 1315.0 2:1

Elev. 1315.0 to Toe 3.5:1
Downstream 2.5:1
Cutoff  Core trench
Grout Cur tain None

g. Diversion & Regulating Tunnel None

h. Principal Spillway
Intake Riser
Type 2 parallel weire, drop

inlet
Length (each weir) 16.5 feet
Elevation 1324

Tunne l
Type Reinforced Concrete
Diameter 5.5 feet
Length 116 feet
Exit Invert Elevation 1301.1

i. Emergency Spillway
Type Concrete weir across

asphalt paved surface
Length 292± feet
Elevation 1327
Upstream Channel Asphalt paved area

used as parking for
marina

Downstream Asphalt highway dis- ¶

charging into a rip-
( ) rap lined channel

- . 
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SECTION 2
ENGINEERING DATA

A

2.1 Des~ gn.

a. Data Available. A detailed summary of engineer-
ing data available on Roaming Woods Lake Dam is presented
in the checklist , attached as Appendix A. Engineering
design data available for this dam and reservoir was con-
tained primarily in the design drawings, dated 1969. A
complete set of hydrologic/hydraulic design calculations
for Roaming Woods Lake was presented in a document pre-
pared by E. D’Appolonia Consulting Engineers, Inc., Pitts-
burgh, Pennsylvania, dated August 1969. Based on letters
in the f iles, it is reported that structural calculations
including stabili ty stud ies and structural calculations for
the intake riser were presented to the Department of Envi-
ronmental Resources. However, these data could not be
located in the DER files. Details concerning construc-
tion history and modifications to the dam as a result of
the findings revealed during foundation preparation were
included in a series of letters prepared by DER and E.
D’Appo].onia, Consulting Engineers.

b. Design Features. The principal design features
of Roaming Woods Lake Dam and appurtenant structures are
illustrated on the plans, profiles, and cross-sections that
are enclosed in Appendix E, as Plates 2 through 8. These
plates are reproduced from microfilm supplied by DER.

The dam is a zoned earth embankment, 440 feet
long with a crest width of 24 feet. The height of the dam
is 32 feet above the streambed . The normal pool elevation
is 1324.0 feet and the designed highway elevation (crest)
is 1332± feet. The lake impounds 205 acres in area at
normal pool and contains 2249 acre-feet of water. At
the crest elevation of 1331.5 feet, the lake area would
be approximately 250 acres with a volume of approximately
4,000 acre—feet.

Discharge capacity of both the principal and
emergency spillway is 8,312 cfs. The maximum flood inflow
is estimated to be approximately 10,350 cfs. which conser-
vatively assumes failure of the upstream Wildwood Lake
Dam. The total watershed area used for this design was
9.63 square miles.

I
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A cutoff trench, five feet deep and ten feet wide
at the base, with side slopes of l .5H:lV was constructed
16 feet upstream of the dam axis. The embankment ronsists
of selected compacted earth f i l l  obtained front the reservoir
floor. The upstream slope has a 3.5H: 1V inclination from
the toe to elevation 1315 , then a 2.OH:1V slope to the crest,
at elevation 1331.5. The upper portion of the upstream slope
is faced with a three-foot depth of riprap on a one-foot
blanket of stone filter material.

The downstream slope has been constructed on a
2.5H:lV slope. A three-foot thick gravel blanket was con-
structed beneath the downstream portion of the embankment.
This blanket is hydraulically connected to a gravel—filled
french drain with an eight-inch diameter perforated pipe.
The drain pipe discharges seepage into the creek below the
dam. The dam crest supports a paved highway along its length.

The primary spillway consists of a reinforced
concrete intake tower , 16.5 feet by 13.5 feet in plan dimen-
sions. The top of the tower is at elevation 1327.8. Normal
pool elevation is 1324.0. The intake tower contains a trash
rack , pond drain, sluice gate and an eight—inch gate valve.
The intake riser discharges through a 66—inch I.D. reinforced
concrete pipe which is buried beneath the dam. A downstream
stilling basin and channel transition zone dissipate the
energy and channels the water into the existing streambed.

Along the western end of the dam (right abutment)
an emergency spillway has been constructed. The crest of
the emergency spillway weir is at elevation 1327 and has a
length of 292 feet. The approach to the spillway is asphalt
covered and is currently used as a parking lot and storage
area for boats and trailers. Surrounding this area are large
decorative rocks , up to six feet in diameter. The approach
channel contains two marina buildings, vending machines and
sanitary facilities. The downstream slope is riprapped for
a distance of approximately 100 feet and diains into the
natural streambed.

2.2  Construction.

Construction records were not available for this
review: however , contacts were made with the consulting
engineers who designed and supervised the project. They

6
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assured us that no abnormal conditions were encountered beyond
those described in Section 1.2, paragraph g. Otherwise all
construction was completed in accordance with the original
design.

2.3 Operation Data.

The Permit indicates that a minimum flow of 1.44
cubic feet per second would be maintained below the dam.
During periods when the inflow is less than 1.44 cfs, how-
ever, flow exiting need only equal the inflow. There are
no records that these flow requirements are being maintained.
No upstream or downstream weirs , needed to measure these
flows could be located during this inspection. Since the
Community Engineer did not know of these requirements, copies
of this documentation were forwarded for his information.

2.4 Evaluation.

a. Availability. All engineering data reproduced
in this report and studied for this investigation were
provided by the Pennsylvania Department of Environmental
Resources. The Owner ’s engineer was available to provide
information about the structure and to show the inspection
team pertinent features of the dam and reservoir.

b. Adequacy . Because of the limited amount of de-
tailed engineering data available, the assessments resulting
from this investigation were based primarily on the visual
inspection , verbal reports of the Owner and the hydrologic/
hydraulic calculations performed by the inspection personnel.

c. Validity. Based on the visual inspection, con-
struction photographs, design drawings, and letter s in the
DER files, it has been judged that the dam and appurtenances
were probably constructed in accordance with the designer ’s
recommendations. There is no evidence to indicate that
construction procedures deviated significantly from those
proposed by the consulting engineer.

7
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The observations and comments of the
field inspection team are outlined in the checklist, en-
closed herein as Appendix B and are summarized and evalu-
ated as follows. In general, the appearance of the fa-
cility indicated that the dam and its appurtenances were
properly constructed and are reasonably well maintained.
The upstream and downstream f low measuring stations which
were specified to aid in regulating minimum flow require-
ments were not located during the field inspection.

b. Dam. During the visual inspection, there were no
indications or evidence of distortions in alignment or
grade that would be indicative of movement of the embank-
ment or the foundation. A careful inspection of the dam
disclosed no seepage on the downstream slope.

Minor riprap erosion and distortions were ob-
served along the water ’s edge of the upstream face. These
distortions can be attributed to wave action. Although it
is believed that this distortion will not adversely effect
performance of the dam, rehabili tation may be necessary in
the near future.

c.  Appurtenant Structures. At the time of the in-
spection , water was just below the primary discharge weir.
The spillway structure was inspected and there were no signs
of deterioration or movement. The sluice gate, at the base
of the structure, and the eight—inch gate valve were exer-
cised and operated properly. Both valves were found to be
in good operating condition. There were no signs of signi-
ficant deterioration, spalling or collection of debris around
the intake riser. The tunnel could not be inspected along
its length because of flow through the system.

The principal spillway retaining walls and still—
ing basin were inspected and found to be in good condition.
There was no spelling or deterioration observed in the wing

8 
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walls. One minor tension crack was observed along the
left wing wall. This crack is described in Appendix B,
Sheet 6 of 11 and shown on Photograph No. 10.

The emergency spillway was inspected and found
to be in good condition . There was only very minor spall-
ing of the weir section which can probably be attributed
to highway traffic hitting this dual purpose weir and
curb structure. The approach channel was observed to be
asphalt paved and used as a parking area. Details of the
approach channel are described in Appendix B and in Section
2.1, paragraph b. The discharge channel downstream was in-
spected and the riprap appears to be in good condition. A
concrete retaining wall is located along the left abutment
of the spillway which is conjugal with the right abutment
of this dam. This concrete retaining wall was constructed
to prevent erosion of the dam in the event of the passing
of a storm over the emergency spillway. Some standing
water was observed at the base of the emergency spiliway,
between the toe of the spiliway and the discharge channel.
This appears to be a natural topographic low and not asso-
ciated with under seepage through the spi].lway or under
the dam.

d. Reservoir. Reconnaissance of the reservoir dis-
closed no evidence of siltation, slope instability, or
other features which would significantly affect the flood
storage capacity of the reservoir.

e. Downstream Channel. The channel was inspected
a~.d appeared to be stable with trees growing in the floodplain down to the streambed edge. The channel was inspected
for approximately 3-1/2 miles to the head waters of Lake
Wallenpaupack. Between the dam and Lake Wallenpaupack
there are approximately 10 to 12 homes around Lake Genero
(shown on Plate 1). Several other homes are located along
the stream channel between Lake Genero and Lake Wallenpau—
pack. In case of failure, the homes on Lake Genero and
several of the homes along the stream would be inundated
together with five highway bridges between Roaming Woods
Lake and the head waters of Lake Wallenpaupack. It is es-
timated that damage would begin at a discharge of approxi-
mately 3, 500 cfs.

9
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3.2 Evaluation.

With the exception of minor movement of the rip—
rap along the upstream slope, the survey of the dam dis-
closed no evidence of apparent past or present movement to
indicate instability of the embankment. The wet area noted
on the downstream side of the dam immediately below the
emergency spillway was assessed to be a topographic low that
stores rainfall runoff and not associated with underseepage
of the dam . The downstream toe of the embankment was in-
spected and no signs of seepage were observed . In general,
the embankment appears to be in good condition and the drain-
age system appears to be functioning as designed.

The intake riser and valves were inspected, exer-
cised and observed to be in good condition. The emergency
spiliway was also inspected and observed to be in good con-
dition. The approach channel , which is asphalt paved and
currently used as a parking and storage area for boats
of the Main Marina , contains obstructions to flow in the
event that flood waters Pass through this emergency spill-
way. The decorative rocks surrounding the marina are,
in general , below the crest of the weir. It has been
assessed that these rocks would only have minimal affect
on flood discharge. The downstream riprap channel was in-
spected and is judged to be in good condition. Immediately
downstream of the discharge channel the flood plain widens
out significantly and water would pass into the woods.
Some minor erosion would be expected during the passing of
flood waters but this erosion is not expected to jeopordize
the stability of the spillway or the dam. -
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SECTION 4
ci ~ OPERATIONAL PROCEDURES

4.1 Procedures.
A

The reservoir level is regulated by an intake
structure which contains two parallel weirs 16.5 feet long
at elevation 1324. A photograph of the intake riser and
the weirs are shown on Photograph No. 1. Incorporated in
the intake riser is a 36—inch gate used as a pond drain
located at the base of the riser . The valve is located
on the upstream side of the riser , as shown on Photograph
No. 2. In addition, an eight inch valve is also located
on the riser at elevation 1318± with a gate adjacent to
the pond drain gate. All water that enters the riser
is discharged through a 66—inch diameter concrete rein-
forced concrete pipe which discharges into a stilling basin.
The pipe is embedded beneath the embankment.

Data located in DER f iles indicates that the
eight inch pipe was designated for use to maintain mini-
mum flow. However, this valve was closed. During the inspec—
tion, water was found to be flowing through leaks in the pond
drain valve. This flow was estimated to meet or exceed
minimum flow requirements. During the winter, the reser-
voir is lowered three to five feet so that the water level
is below the dock facilities. Since this structure was
built, the emergency spillway has never experienced flow.
There are no other known operational requirements for this
dam and reservoir.

4.2 Maintenance of the Dam.

The dam is maintained by the Hideout Property
Owners Association. They periodically check the structures
and perform repairs, as necessary.

4.3 Maintenance of Operating Facilities.

Valves , located in the riser, are exercised at
least once -per year (winter) and lubricated at that time.

4.4 Warning Systems in Effect.

The design engineer tepørted that there are no
formal warning systems or procedures established to be
followed during periods of heavy rainfall. If hazar-

_ 
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‘.1 dous conditions develop, or if high flow conditions are
anticipated, the local Civil Defense Authority would be A

notified by the Community Engineer.

4.5 Evaluation.

It is believed that current operating procedures
are a realistic means of operating the relatively simple
control facilities of Roaming Woods Lake Dam. Although
the eight—inch valve is not being used to maintain minimum
flow, normal leakage of the pond drain gate appears to be
satisfying this flow. During the lifetime of this facility
sediment may eventually block the pond drain system. If
minimum f low requirements are to be continued through the
pond drain, it is recommended that 1) the gate be exercised
at least yearly to maintain an open channel to the drain and
2) the valve be calibrated to assure that minimum flow is
maintained.

A formal warning procedure should be formulated
to be implemented during periods of extreme rainfall so
that residents downstream, especially in the vicinity of
Lake Genero, could be amply warned when high volumes of
flow are expected. The operation procedures should be form-
alized, together with a maintenance procedure and inspection
checklist.

12
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SECTION 5
HYDROLOGY/HYDRAULICS

A

5.1 Evaluation of Data.

a. Design Data. The original design data reviewed
for this -structure was complete and consisted of “Design
Calculations for Roaming Woods Lake ” , prepared by E.
D’Appolonia, Consulting Engineers, Inc. (August 1969).
The calculations for Roaming Woods Lake Dam were based
on the following references:

1. “Design of Small Dams”, United States
Department of the Interior , Bureau of
Reclamation.

2. Soil Conservation Service (SCS), Engi-
neering Memo No. 27, criteria for design
of earth dams.

3. SCS Technical Release No. 29, Hydraulics
of Two—Way Covered Risers.

The watershed above Roaming Woods Lake is hydro-
logically and hydraulically complicated because of many
natural and man-made impoundments in the upstream areas.
A schematic of the watershed area, as used in design, is
enclosed in Appendix C. The largest impoundment is Lake
Ariel, a natural lake whose water surface has been eleva-
ted by a concrete weir. A gate is furnished in the weir
section to lower the reservoir by two feet. A man-made
lake, Wildwood Lake, is 1,000 feet upstream from Roaming
Woods Lake, and is approximately 18 feet deep. Deerfield
Lake, with a surface area Of 26 acres, and Brooks Lake,
with a surface area of eight acres, are also upstream from
Roaming Woods Lake. The total drainage area is 9.63 square
miles with elevations ranging from above 1,600 feet to
1,324 feet, at the normal pool elevation. The watershed
is more than 50 percent wooded and marshy. Residential
developnent covers approximately 30 percent of the drain-
age area. It is expected that 50 percent of the watershed
will ultimately be developed by the “Hideout Property
Owners Association”.

13
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The following items of information were extracted
from the designer ’s calculations:

A -

1. Flood routing included the storage capabi1~~ ies
of Lake Ariel and Wildwood Lake.

2. Wildwood Lake was assumed to fail during the free-
board storm flood routings.

3. An SCS run—off curve number of 7O~~~ was used in
the design.

4. Roaming Woods Lake, as well as all upstream lakes ,
were considered as SCS Class “B” structures.
Therefore, the dam was designed to pass at least
one—half of the PMF.

Items 1, 2 and 3 are considered to be reasonable
and conservative. In view of the possibility of loss of
life and expected severe property damage, it is judged that
the spiliway should have been designed as an SCS Class “C”
structure to pass the PMF. This is equivalent to Federal
Guidelines for a structure with a “High” ha zard classification.

b. Experience Data. No rainfall or pool level records
are kept. The normal operating procedure is to lower the
reservoir surface 3 to 5 feet, in October, to prevent ice
damage.

c. Visual Observations. Detailed visual observa-
tions concerning the reservoir , spillways, and downstream
channel are contained in Appendix B. It should be noted
that the approach channel to the emergency spillway is
paved and is being used as a marina, parking lot and stor-
age area for canoes, boats, and boat trailers. Also lo-
cated in this area are two sheds used by the marina person-
nel. The lakeward sides of the marina are lined with
large decorative boulders with tops that are approximately
at or below the elevation of the emergency spillway. It
is considered likely that flow through the emergency spill-
way will be slightly, but insignificantly, reduced because

(1) 
~cs Cia ’ve 70 pro vides input da ta for  runoff ccr4puta tiona based on
a description of the watershed. Normal curve nwnbera range frcvn
60 to 100 with the higher values yie lding higher runoff.

— 
k 

- —  _________________ 
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of the increased losses resulting from the flow through
the boulders. Flow could be further reduced (unless all
boats, trailer s, etc., are removed prior to an extreme
event) by the lighter boats and canoes being floated over
the emergency spillway and possibly being caught on the
weir or dropped on the road or downstream channel.

d. Overtopping Potential. The inflow hydrographs
for Roaming Woods Lake consist of the routed outflow from
Lake Ariel and Wildwood Lake, plus the uncontrolled por-
tion of the watershed. The designer routed a freeboard
storm which equals one—half the PMF. The maximum reservoir
elevation is computed to be 1330.6 for this storm. Consi-
deration was also given to failure of Lake Wildwood, in
which case the reservoir elevation rises to elevation
1331.2. The design top of dam is 1331.5. The computed over-
flow, combined from both spillways, was computed to be at
the top of the dam and equal to 8,312 cfs.

Since no allowance was made for storage afforded
by the numerous upstream ponds and marshy areas, including
Deerfield Lake and Brook Lake, the over-all design is judged
to be conservative for a Class “B” structure, i.e., a struc-
ture designed to pass one-half the PMF. However, Roaming
Woods Lake Darn is a “High” hazard structure in accordance
with Federal (OCE) Guidelines and should pass the PMF.

e. Spillway Adequacy . The spillway is considered
“Inadequate” because it can only pass one-half of the PMF
without overtopping.

f. Downstream Conditions. Roaming Woods Lake Dam
is approximately 1,500 feet above Lake Genero,- which ap-
pears to be a shallow lake formed by the damming of a mar-
shy area. Lake Genero has ten vacation homes along its
shores and the lake is crossed by Pennsylvania State Route
590. The bridge opening beneath State Route 590 is ap-
proximately 40 feet by 7 feet. Because of the location of
the bridge over an impoundment (Lake Genero), no estimate
of the max imum f low through the bridge without overtopping
was performed. The homes around Lake Genero and the few
other homes downstream along Ariel Creek justify a “High”
hazard rating for Roaming Woods Lake Dam.

15 
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-L.. Ariel Creek enters Lake Wallenpaupack about 2.5
miles downstream of Lake Genero. Lake Wallenpaupack is a A

5,700 acre man-made lake with a maximum 60-foot depth
and a drainage area of 228 square miles. Failure of both
Roaming Woods Lake Dam and Wildwood Lake Dam would have
minimal effect on Lake Wallenpaupack ’s reservoir elevation.

Ariel Creek Valley, located between the two re-
servoirs, is predominantly wooded, quite narrow in places
and contains less than two dozen homes subject to damage
in the event of a failure of Roaming Woods Lake Darn. Since
the area is being developed for residential use, it is con-
sidered likely that the number of homes will increase in
the near future.
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SECTION 6
STRUCTURAL STABILITY

A

6.1 Evaluation of Structural Stability.

a. Visual Observations. The visual inspection - of
Roaming Woods Lake Dam and its appurtenant facilities did
not ind icate any existing embankment stability problems
or structural problems associated with the intake riser
or the emergency spillway. Some riprap distortions were
observed along the upstream slope at the water ’s edge. It
has been assessed that these distortions are associated with
the wave action produced by boats or the wind. Although
these distortions are not considered to be detrimental to
the stabili ty of the structure , the riprap should be repaired
to prevent further deterioration. There was no exterior
evidence noted on the embankment or surrounding area to
indicate that the drainage systems, constructed within the
embankment, were malfunctioning. The intake riser was
observed to be in good condition. The emergency spillway
was inspected and the approach channel weir and discharge
channel are judged to be in good condition . The approach
channel is currently being used as a Marina which could af-
fect the ability of this system to pass the probable maxi-
mum flood (PMF). Further discussions of the emergency
spillway are located in Section 5.

b. Design and Construction Data. It was reported
by the Owner ’s representative that the borrow sources des-
ignated by the design engineer were used for the construc-
tion of the darn. During foundation construction, conditions
were observed to be somewhat d i f ferent  than those disclosed
by the borings. These conditions were evaluated by the en-
gineer , E. D’Appolonia Consulting Engineers, Inc., and
appropriate measures were taken to prepare the foundaticn
for dam construction. These conditions were well described
in a letter dated September 28, 1970, by Mr. Richard E.
Ellison to Mr. Joseph Ellam , Department of Environmental
Resources. This letter described the conditions and the
modifications that were performed to adjust the geot&thni-
cal conditions in the foundation. Foundation materials
were somewhat coarser and more pervious than estimated
fran the boring logs. Accordingly, the Contractor over-
excavated these materials and replaced them with more im-
pervious materials. The embankment was extended upstream
to form a blanket over the west abutment .

17
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The emergency spillway was covered with a layer
of silty clay to minimize seepage. A filter blanket was
constructed beneath the riprap to prevent the loss of
fines through the riprap zone.

No other modifications were found in the DER
files. Letters of correspondence together with n~TOranda.
and inspection reports indicated that the dam was built in
accordance with the design criteria. Construction photo-
graphs located in DER files document some phases of the
construction.

Structural design calculations for the embank-
ment, boring logs, stability evaluations, soil tests and
seepage computations were not in DER files. However, the
dam configuration and materials used in the design are
reasonable.

c. Operating Records-. There was no information re-
viewed that gave any indication that stability problems
have occurred or that there is any hazard associated with
the operation of this structure.

d. Post—Construction Changes. There were no reports
nor is there any evidence that modifications or altera-
tions were made to this darn other that those noted in the
report prepared during the foundation preparation.

e. Seismic Stability. This dam is located in Seis-
mic Zone I. Normally, it can be considered that if a darn
in this zone is stable under static loading conditons, it
can be assumed safe for any expected earthquake condition.
Since the static stability analyses could not be reviewed,
the seismic stability of the dam could also not be evaluated.

f .  Upstream Dam. As part of the inspection , all
significant lakes within the drainage basin were inspected.
Two lakes which have been assessed to require further in-
vestigation are described below.

1. Brooks Lake. Seepage was noted beneath the
spiliway discharge slab. Marshy areas were
also noted along the toe of the darn. These
zones may or may not be seeping since Lake
Ariel. Creek discharge flows immediately down-
stream of the embankment toe. It iu noted
that Brooks Lake is at least six inches below
normal pool while other dams in the basin are
at ful l pool

18
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- 2. Wildwood Lake Darn. Extensive tree growth A

was noted on both the upstream and down-
stream slopes. This conditon should be in-
vestigated in view of its effect on the sta-

- bility of the embankment .
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES 

A

7.1 Dam Assessment.

a. Assessment. The visual inspection and review of
the design and construction documentation indicates that
the embankment and appurtenant structures of Roaming Woods
Lake are in generally good condition. There were no signs
of significant seepage on the downstream slope. There
were no cracks or signs of significant deterioration or
spalling in the intake riser to indicate structural in-
stability. The discharge conduit, although it could not
be inspected for the full length, was observed at the up-
stream end and there were no signs of distortions or mis-
alignment to indicate potentially unstable conditions.
The emergency spillway was also inspected and assessed to
be in good condition. The approach channel is cluttcred
with boat trailers , cars , boats , and other attendant struc-
tures associated with the Marina. Floating docks are also
located in the vicinity of the emergency spillway approach
channel. These obstructions could reduce the ability of
the structure to pass flows and this area should be re-
assessed by the engineer. There was standing water at the
base of the emergency spillway , but it was assessed to be
a topographic low that stores rainfall runoff. The eleva-
tion of this low area is at or below the downstream chan-
nel elevation and water at the base of the spillway appears
to be permanent.

The hydrologic and hydraulic calculations per-
formed by E. D’Appolonia were quite comprehensive and in-
cluded all of the upstream dams. These dams included Brooks
Lake, Lake Ariel, and Wildwood Lake . Other smaller im-
poundments were considered but were discounted in the ana-
lyses since the flow from these did not significantly af-
fect the hydrology of the drainage area. The hydrology
and hydraulic values used for this structure resulted in
a design which would enable the dam to pass one-half of
the PMF. Therefore, the spi].lway is considered to be
“Inadequate”.

b. Adequacy of Information. It is judged that the
information available for the purpose of the prescribed
inspection was adequate in terms of the hydrologic and
hydraulic analyses. Other design calculations such as

20
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( slope stability, structural ca lculations , and construction
testing were not available. There was sufficient documen-
tation in the files to indicate that the construction was
inspected by the design engineer and was performed in ac-
cordance with the designer ’s recommendations. The embank-
ment configurations, which includes the -slopes, crest -width,
freeboard, riprap and drainage features are reasonable and
assumed adequate.

c. Urgency. It is considered that the recorninenda—
tions presented below be implemented as soon as practical.

d. Necessity of Additional Studies. Although the
data did not include summaries of stability analyses or
structural calculations, the visual inspection of the
embankment does not indicate that additional embankment
studies are needed. The emergency spiliway should be re-i
assessed because of the present use of the spillway ap—
proach channel as a marina.

7.2 Remedial Measures.

a. Facilities. It is recommended that the follow-
ing measures be undertaken. These recommendations are
presented in order of priority.

1. In view of the obstructions in the approach
channel, it is recommended that the emergency
spillway be re—assessed . it is not recommended
that the channel be used to store boats, trail-
ers or serve as a parking lot.

2. The riprap discontinuity along the water’s
edge should be re-evaluated by a qualified
engineer and rehabilitated in accordance with
the engineer’s recommendations.

3 .  It is recommended that the Owner contact a
professional engineer and obtain a procedure
for operating the two gates in the intake
riser. Specifically, clarification should be
obtained on when and how to use the eight-

• inch valve and how to operate the pond drain
valve to satisfy minimum flow requirements.
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4. Brooks Lake Dam and Wildwood Lake Dam should
be assessed by a qualified engineer to assess
the significance of the seepage and trees on
the embankment, respectively. A

5. Remove the boats and trailers in the emergency
spil lway.

b. Operation and Maintenance Procedures. The Owner
should develop an operational procedure. The Owner should
also develop a maintenance checklist to insure that all
critical items are inspected on a periodic basis. Because
of the location of the dam upstream of populated areas,
a formal procedure of observation and warning during per-
iods of high precipitation should be developed and iinple-
mented. This procedure should include a method of warning
downstream residents that high flows will be experienced
downstream from the darn. Particular emphasis should be
given to the homes immediately around Lake Genero and the
dwellings along the stream channel between Lake Genero and
Lake Wallenpaupack.

_ _  
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Sheet 1 of 9
Roannng Wooda Lake Thzn

CHECK LIST
HYDROLOGIC AND HYDRA ULIC

ENGINE ERING DATA
£

DRAINAGE AREA CHARACTERISTICS: Approx. 50% wooded- and 10% iakea 2 p on4e or ‘m~rp he~
ELEVATION TOP NORMAL POOL ( STORAGE CAPACITY): 1324.0 (2249 Ac Ft)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY ) : 1324.0 (2894 Ac. F t)

ELEVATION MAXIMUM DESIGN POOL : 1328.0

ELEVATION TOP DAM: 1331.5

EMERGENCY SPILL WA Y:

a. Elevation 
- 1327.0

b. Type Concrete curb

c. Width N/A

d. Length 228 f eet  eff ect ive  lenQt l

c Locati on Spi llover Right abu tment

f Ntmter and Type of Gates None

t PRINCIPAL SPILLWAY :

a. Type Reinforced concrete dray inlet and 66 innh t nw?~rf *

b. Location (Ipa tream of embankment

c. Entrance inverts 2324 ungated

d. Exit inverts 1301.1

e. Emergency draindown facilIties 36 inch p ond drain

HYDROMETEOROLOGICAL GAGES:

a. Type Nof le 
.

b. Location 
___________________________________________________________

c. Records 
_______________________________________________________________

MAXIMUM NON-DAMAG ING DISCHARGE : Not con~,uted
(

---5
’

_ 
- _ _ _
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Sheet 1 of 9
Ro.~r a n~~Woodg Lake ~~~~

,,
“ p  HYD~~LOS1C *110 HYDRAULIC

ENGINEERING DATA
£

DRA INAGE AREA CHARACTERISTICS : App r ox. 50% wooded and 10% Zake.. p onde or nurahee
ELEVATION TOP NO~~ L POOL ( STORAGE CAPACITY): 1324.0 (2249 Ac—Pt)

ELEVATION TOP FLOOD CONTROL POOl. (STORAGE CApACITy): 1324.0 (2894 Ac- Pt)

ELEVATION MAXIMUM DESIGN POOL: 1328.0

ELEVATION TOP DAM: 1331.5

EME RGENCY SPILLW AY :

a. Elevation 
- 1327.0

b. Type Concrete curb

c. Width N/A

d. Length 228 f eet effe ctive Length

e. Location Spillover Right abutment 
-

f. Number and Type of Gates None

PRINCIPAL SPILLWAY:

a. Type Reinforced concrete dror, inlet and 68 inr~h ~~ñ~~d,i ~~t

b. Location (Ipa tream of embankment

c. Entrance inverts 1324 ungated

d. Exit inverts 1301.1

e. Emergency dralndmm facilities 36 inch p ond drain

HYDROMETEOROLOGICAL GAGES :

a. Type None

b. Location 
______________________________________________________________

c. Records 
_______________________________________________________________

MAXIMUM NON-DAMAGING DISCHARGE: Not oo~ ,ut,d

_______________ — ~~~~~ ~ - —  • —.-- -—~~~-- ~~~~~~~~~~ 
- 
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DAM SAFETY ANALYSIS Date: 
________

HYDROLOGIC/HYDRAULIC DATA 
Sheet ~~~ of j .

~~~ 
jitJ~~~~j  ~Lmke D’~1 Nat. ID No.P.4 Ici” DER No. 4$19/ 

A

Permit/Design Caic. from Caic. from
ITEM’UNITS Files Files/Other Observations

(A) (B) (C)
1. PUn. Crest Elev. , ft. 

____________ ____________ _____________

2. Freeboard, ft. 
______________ ______________ _______________

3. SplllwayUlCrest Elev , ft. 13.?1~~c~ø

3a. Secondary~
2
~Crest Elev , ft. 

______________ ______________ _______________

4. Max. Pool Elev. , ft. 
_____________ _____________ _____________

5. - Max. Outf1oi/3~, cfs ft~ i4q~~
6. Drainage Area, m12 ,.13 ~./ c ’ ___________ ____________

7. Max. Inflow~
4
~, cfs 

____________ ____________ _____________

8. Reservoir Surf. Area , 
_____________ ____________ _____________

9. Flood Storage~
5
~, ft

3 i.4- i42L.F1 - 

____________ _____________

10. Inflow Vol ume, ft 3 
______________ ______________ ______________

Reference all figures by number or calculation on attached sheets:

Exan~le: 3A - Drawing No. xxx by 3. Doe, Engr. , In State File No. yyyy.

NOTPJS:
(1) ?&zin a~7ergenay 8p iilway.
(2)  Secondary wigated epiil~ ay.

(3) At maximum- p ool, with freeboard , ungated epillway e only .
(4) For B, C, use PM?.
(5) Beb~.isen lowest wigated sp illway and maximum p ooi.

-5 _
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Date:_____________

By: ,.sB
Sheet......~.t......Of ,

HYDROLOGIC/HYDRAULIC CALCULAT IONS (cont.)

Item (from 5L..+ t,) Source

/A, 34, J~.4, Con~4i&Jpd., ~~~~~~~~~~~~ doded

54 ~4 94,84, ?A n C~Jc*.iih.~q, IS~i ~~~ /96 ?

Li~.ke ~,;i1~ (ic PS)
Lc~ke As se/ Ci?,,s)

_ _ _ _ _ _ _ _  - —

I

- -—- ----5 - - ——.5-- —- - - - -  — - - ——— --.5- — - —.- .i___j~
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SITE GEOLOGY
ROAMING WOODS LAXE DAM

Roaming Woods Lake is located in the Low Plateaus
section of the Applachian Plateau Physiographic Province.
The underlying bedrock is composed of red and gray sand-
stones, siltstones and shales belonging to the Catskill
Formation of Upper Devonian age. See Plate F-i. Bedding
is generally horizontal with some minor localized folding
(White , 1881; Lohman, 1937). No faulting has been docu-
tnented in the site area, but joints and fractures in the
Catskill Formation are usually well developed, particularly
in the shales and siltstones , where they tend to be closely
spaced and uniform. These joints are usually open and
near-vertical, having rather variable strikes (White, 1881;
Lohman, 1933; Sevon, 1975).

The region was glaciated during the Wisconsin glacia-
tion of Pleistocene age, resulting in the deposits of gla-
cial drift found along streams, filling valleys, and coy—
ering much of the highlands in the site area (Leverett,
1957).

Downstream seepage should not be a major problem un-
less the jointing orientations at the darn site are locally
consistent, closely spaced, and oriented at some angle non-
parallel to the dam structure.

Reference8:

1. Lohnan, S. W., 1957, Ground Water in Northeastern Pennsylvania:
Pa. Geoi. Survey, 4th Series, Bull. W-4 , 312 p.

2. Leverett, Frank, 1957, Glacia l Depo sits Outside the Wisconsin
Term ina l Moraine in Penney ivania: Pa. Geol. Survey, 4th Series,
Bull. G—7, 123 p .

3. Sovon, W.D., 1975, Geology and Minera l Resources of the Chri8t-
Mons and Pohopoco Mountain Quadrang’les , Carbon and Monroe Counties,
Pennsylvania : Pa.  Geol. Survey Atlas 195 ab, Pla te 1, 1:24,000.

4. Whit., I.C., 1881, Geology of Suaqueshanna and M2yne Counties,
Pennsy lvania: Pa. 2nd Geol. Survey, Report G-S, 24 p.
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