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This report is prepared under guidénce -contained in the
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies of these guidelines may be obtained from the Office
of the Chief of Engineers, Washington, D. C., 20314. The purpose of a
Phase I investigation is to expeditiously identify those dams which may
pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation
is intended to identify the need for more detailed studies.

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

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

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated "Probable
Maximum Flood® for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of
the dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Big Boulder Dam
County Located: Carbon County
State Located: Pennsylvania
Stream: Grass Lake Creek
Coordinates: Latitude 41° 2.7'

Longitude 75° 35.0'
Date of Inspection: 11 May 1979

Big Boulder Dam is owned by the Big Boulder
Corporation and serves as a recreation lake and water supply
for snow making at the lodge. The dam was built in the summer
of 1957, and is classified as an “Intermediate® size dam by
virtue of its 1,971 acre-foot maximum storage capacity. Big
Boulder Lake is formed by Dam A across Grass Lake Creek and
Dam B, a saddle dam on the watershed divide. 1In the event that
Dam B fails, extreme property damage and a possibility for the
loss of life exists downstream along Swamp Run, thus classify-
ing the structure as a ngh‘ hazard dam.

The hydrologic and hydrau11c calculat1ons presented
in Appendix C and discussed in Section 5 “indicate that the
splllway system for this structure is rated as “Adequate’ as
it will pass the PMF. :

or 1l Mo 7775 5

On the basis of the visual inspection jand review of
available construction and design documentation, the dam and
appurtenances of Big Boulder Reservoir appear to be function-
ing satisfactorily with the exception of undesirable seepage
at the downstream toe of Dam A. «It is understood that the
Owner's engineer is aware of this condition and is currently
making plans to correct the situation. The condition of the
foundations for Dams A and B could not be assessed. ~—The
resident engineer's reports leave some question as to the
quality of foundation preparation. - Except for the seepage,
there were no other anomalous features noted during the field
inspection of wunusual foundation movements or conditions
indicative of foundation problems. Detailed discussions are
presented in Sections 1, 6 and 7 of the report.

Based on the findings presented in this report, the
following recommendations are presented. These recommenda-
tions should be performed under the direction of a registered
professional engineer experienced in the design of dams.
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1. Seepage at the downstream toe of Embankment A should
be assessed and controlled as soon as possible.

z. Seepage at the right side of the spillway at Dam A
should be monitored for increases in seepage rates
or the presence of turbidity. 1In the event either
condition occurs, the conditicn should be reviewed
immediately and appropriate action taken, if neces-
sary.

3. Seepage noted along the downstream toe of Dam 3B
should be monitored periodically for turbidity or
increases in flow. In the event a change occurs,
conditions should be reviewed and appropriate reme-
dial measures taken.

Operation and maintenance procedures should Gte

established as soon as possible. This procedure should
include a checklist to insure that all items are carefully
inspected and maintained in the best possible condi
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
BIG BOULDER DAM
NATIONAL ID #PA 00615
DER #13-93

SECTION 1
PROJECT INFORMATION

l.1 General.

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

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

1.2 Description of Project.

a. Dam and Appurtenances. Big Boulder Lake is formed
by two earth dams, Dam A and Dam B. Dam A, located across
Grass Lake Creek, is approximately 21.5 feet high and 759 feet
long. It contains an upstream impervious fill over a core
trench excavated on 1H:1V slopes and a 10 foot base width.
The downstream half of the section is random fill and a rock
toe with a 12 inch filter blanket extending from the toe to
the cutoff trench. The upstream slope has a five foot wide
bench at elevation 1,772. Above elevation 1,772, the slope is
3H:1V. Below elevation 1,772, the slope is 4H:1V. From crest
to berm, the embankment is protected with 18 inches of riprap
on a six inch filter bed. The crest of the dam is 15 feet
wide. The downstream slope is 3H:1V.

Dam A has a concrete ogee weir spillway with a crest
elevation at 1,775.0. A four foot wide foot bridge supported
by one pier crosses the weir. The stilling basin is
approximately 65 feet long with a base at elevation 1,754.
Dam A has an intake tower located on the left side of the
spillway. The reservoir can be drained through a 24-inch pipe
located at elevation 1,760 within the intake tower. The
sluice gate is controlled by a hand wheel located on top of
the tower. In addition, the intake tower is fitted with a
four-inch pipe at elevation 1,768, also controlled from the
top of the tower, and is partially open to maintain minimum
flow requirements. Both intakes discharge through the
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spillway wall. Plan and section views are included as Plates
2 through 6, Appendix E.

Dam B, an earth dike across a saddle, is 18.5 feet
high and approximately 415 feet long. Dam B has an impervious
upstream section and a downstream random fill zone with a rock
toe below 1,770. The dam is underlain by a 12 inch filter
blanket over the rock foundation. An upstream impervious
blanket extends 250 feet into the reservoir. Where the dam is
not founded on rock, an impervious core trench is included.
The upstream slope 1is 1.5H:1V above elevation 1,778 and
2.5H:1V below, entirely covered with"18 inches of riprap on a
six inch filter blanket. The dam crest is 30 feet wide with an
18 foot wide paved access road. The downstream slope is the
same as the upstream slope without riprap. After construc-
tion, downstream leakage became excessive and the dam founda-
tion was grouted as described in Subsection g.

b. Location. Dam A is located across Grass Lake Creek
in Kidder Township, Carbon County, Pennsylvania. The dam is
near Route 903, approximately 1.9 miles west-southwest of the
intersection of Routes 903 and 115. Dam B is at the watershed
divide between Grass Lake Creek and Swamp Run. The dam site
and reservoir are shown on USGS Quadrangle entitled "Blakes-
lee, Pennsylvania" at coordinates N 41° 2.7' W 75° 35'. A
regional location plan of Big Boulder Dam and reservoir is
enclosed as Plate 1, Appendix E.

C. Size Classification. The dam is classified as an
"Intermediate" size dam by virtue of its 1,971 acre-foot
maximum storage capacity.

d. Hazard Classification. A "High" hazard classifica-
tion has been assigned to this structure. 1In the event Dam B
fails, extensive property damage and possible loss of life
would occur downstream along Swamp Run.

e. Ownership. Big Boulder dam is owned and maintained
by Big Boulder Corporation. All correspondence should be
addressed to Mr. Curtis Kemmerer, Property Division Manager,
Blue Ridge Realty Company, Big Boulder Corporation, Blakeslee,
Pennsylvania 18610.

f£. Purpose of Dam. The purpose of this dam is for
recreation and water supply for man-made snow at the ski
resort.

g. Design and Construction History. Justin & Courtney*
of Philadelphia, Pennsylvania, was retained by the Lake

Justin & Courtney is now a division of O'Brien & Gere,
Inc., of Syracuse, New York.




Harmony Development Company to perform a geotechnical investi-
gation and design the two dams which create Big Boulder Lake.
A preliminary report was submitted to the client noting the
presence of soft clay under Dam A. The engineer evaluated the
condition and proposed to allow the clay to remain in place
and consolidate under the weight of the dam. The design was
completed by March 1957 and application was made for a dam
permit. The "Report Upon the Application of Lake Harmony
Development Corporation" was prepared May 3, 1957. Specifica-
tions prepared by Justin & Courtney covered foundation
preparation, embankment fill materials, compaction require-
ments, filter and riprap materials, concrete and steel. Mr.
John J. Williams of Justin & Courtney was the resident
engineer. Construction began in early 1957 and was completed
by fall 1957. Bimonthly progress reports were sent to the
State.

The files of Justin & Courtney were reviewed and the
resident engineer's reports indicated that impervious materi-
als were very difficult to find for construction of the dams.
Resident engineer reports also indicated that during excava-
tion of the foundation, the soft clays were uncovered but not
removed. The engineer, with the State's approval, allowed the
clays to crust over through dessication so that fill could be
placed over them. In at least one instance, as a result of
filling over a crust, severe pumping was noted during the fill
process. In addition, during foundation preparation of Dam A,
boils were found on the downstream side of the damn where peat
and soft clay had been removed and backfilled with granular
material. Apparently there were attempts to drain these boils
in some manner and then to fill over the area.

At Dam B, foundation excavation revealed a highly
boulderiferous area which required substantial quantities of
undercutting to obtain suitable foundation materials.

At completion of the dam, water began to be
impounded on or about October 18, 1957. In December 1957, Mr.
N. C. Courtney certified in writing that all work associated
with construction of Big Bculder Dam was performed in
accordance with approved maps, plans, profiles and specifica-
tions.

About June 1, 1958, it was noted that the reservoir
level was dropping faster than expected. Justin & Courtney
investigated and a July 10, 1958 memorandum tentatively
concluded that, while there was no seepage through Dam A, at
least some seepage may be going through and around the left
abutment and into the downstream swamp. Considerable seepage
was passing through or around Dam B, as water was noticed




running in the rocks, occasionally cloudy or muddy immediately
below the dam.

The upstream clay blanket (Dam B) was repaired at
least once in an attempt to eliminate or reduce seepage
through the dam. A "Summary of Construction Work of Blanket
Improvement at Big Boulder Lake", November 8, 1961, indicates
extensive rehabilitation work. A cutoff trench, 6 to 12 feet
deep and 3 feet thick, was placed at the north end of the
blanket extending from shoreline to shoreline. Water entered
the west end of the trench at a rate of 300 gpm. After the 3
foot thick trench was backfilled with clay, a 15 foot wide, 10
foot deep and 80 foot long cutoff trench was installed. At
the same time, riprap was removed from the dam face, exposing
the impervious £ill. A "hole" was located and repaired.
Additional impervious fill was placed and the riprap replaced.
In 1968, a grout program for Dam B was proposed by Justin &
Courtney and performed by Sprague & Henwood of Scranton,
Pennsylvania. Grout holes were drilled 10 feet on center and
split spaced down to at least 2% feet on center. Hole depths
varied but the criteria was to extend the holes about 10 feet
into solid rock. The stage grouting was to be performed from
the top of the hole downward using a primary/secondary/terti-
ary system of drilling and grouting. Based on reports by
Justin & Courtney's representatives, the grouting work effec-
tively reduced the amount of seepage below Dam B by about 90
percent and is considered tolerable for Dam B.

In addition, two piezometers were installed, one on
the upstream and one on the downstream crest, to monitor
phreatic surface through the embankment. Since installation
of the grout curtain and piezometers, Justin & Courtney has
performed at least annual inspections of the site to monitor
conditions. The most recent inspection of the site was
performed on September 14, 1978, after which they submitted
their annual inspection report to Big Boulder Corporation.

In 1963, an application was filed to install six
inch high splashboards across the spillway to minimize water
losses due to wave action. On April 29, 1963, the State of
Pennsylvania prepared the "Report Upon the Application of
Split Rock Lodge, Inc." and approved the installation of the
splashboards, which did not raise the normal reservoir level.
It is understood that these splashboards are no longer used.

h. Normal Operating Procedures. Normal reservoir
level 1is controlled by the concrete ogee spillway which
discharges into Grass Lake Creek. The 0.18 cfs minimum flow
is released through a four-inch pipe in the control tower.
The reservoir may be drained through a 24-inch pipe, which




{ discharges through the spillway wall below the weir. The
sluice gate hoist is located on top of the control tower.
1.3 Pertinent Data.
A summary of pertinent data for Big Boulder Dam is
presented as follows.
a. Drainage Area (sq miles) 1.65
b. Discharge at Dam Site (cfs)
Maximum Known Flood
(Tropical Storm Agnes, 1972) 60
Maximum Design Flood 2,525
Top of Dam (embankment
low point) 2,848
Minimum Required Flow 0.18
(o Elevation (feet above MSL)
Top of Dam
Dam A
Design 1,781.0
b Minimum 1,780.4
Dam B {approximate) 1,782.0%
Upstream Bench (Dam A) 1,772.0
! Spillway Crest 1,775.0
Pond Drain Intake Invert 1,760.0
Minimum Flow Release 1,768.0
Top of Control Tower 1,781.0
Base of Control Tower 1,754.0
Spillway Basin Floor 1,754.0
d. Reservoir (miles)
Length at Normal Pool 0.9
Fetch at Normal Pool 0.9
e. Storage (acre-feet)
Normal Pool 920
Top of Dam (1,780.4) 1,971
£. Reservoir Surface Area (acres)
Normal Pool 170+
5 g. Dam Data
e Type Zoned rolled earth
Length
Dam A 759 feet
Dam B 415 feet
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Height
Dam A
Dam B
Crest Width
Dam A
Dam B
Volume of Fill
Side Slopes (Dam A)
Upstream
Below Elevation 1,772
Above Elevation 1,772
Downstream
Side Slopes (Dam B)
Upstream
Above 1,778
Below 1,778
Downstream
Above Elevation 1,778
Below Elevation 1,778
Freeboard at Normal Pool
(design)
Cutoff

Grout Curtain

Discharge
Spillway
Type
Length

Discharge Basin
Intake Tower

Type

Pond Drain
Minimum Flow

21.5 feet
18.5 feet

15 feet
30 feet
To be determined

4H: 1V
3H:1V
3H:1V

1.5H:1V
2.5H:1V

1.5H:1V
2.5H:1V

6 feet
Core trench upstream
of centerline, Dams
A & B
Dam B only, single
line

Concrete ogee weir
56' including 14"
pier

Concrete

Concrete tower
w/foot bridge to
crest
24" pipe and gate
4" pipe and valve

-
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. A summary of engineering data for
Big Boulder Dam is presented in the checklist attached as
Appendix A. Principal documents containing pertinent data
used for this report include the "Report Upon the Application
of Lake Harmony Development Company" dated May 3, 1957, the
"Report Upon the Application of Split Rock Lodge, Incorpo-
rated" dated April 29, 1963, along with specifications, design
drawings, miscellaneous correspondence, several progress re-
ports and 13 construction photos in Department of Environmen-
tal Resources' (DER) files. Other information pertaining to
the design and construction of this dam was obtained either
from the Owner's representative or from discussions with the
engineering staff of Justin & Courtney and review of their
files.

The available data was sufficient to evaluate
principal features of the dam and appurtenant structures in
accordance with Phase I inspection criteria. Selected
portions of the drawings are included in Appendix E of this
report.

b. Design Features. Principal design features are
illustrated on the plan, profile and cross-section plates of
the embankments and appurtenant structures that are enclosed
in Appendix E. These plates are reproduced from design
drawings prepared by the engineer. A description of the
design features is presented in Section 1.2 entitled "Descrip-
tion of Project".

2.2 Construction.

A description of the construction history, in-
cluding remedial grouting of Dam B, is presented in Section
1.2, paragraph gq.

2.3 Operational Data.

There are no operational records maintained. The
minimum flow requirement of 0.18 cfs is maintained by the
four-inch valve in the control tower. It is understood that
monthly reservoir records are maintained by the Owner and that
some type of rainfall reading and piezometer level records are
also maintained by the Owner and sent to their engineer.
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2.4 Evaluation.

a. Availability. All engineering data reproduced in
this report and described herein and studied for this
investigation were provided by the DER or the engineer and
supplemented by discussions with the Owner and the engineer.

b. Adequacy. Data available for review from DER files,
the Owner and information obtained from the engineer were
considered sufficiently adequate to evaluate the overall
features of the dam and appurtenant structures. It is noted
that the embankment stability analysis for this dam was not
available for review, but a summary of the spillway stability
was available and is included as Plate 9, Appendix E.

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

3.1 Findings.

a. General. Observations and comments of the field
inspection team are contained in the checklist enclosed herein
as Appendix B, and are summarized and evaluated as follows.
In general, the overall appearance of the dam and its
appurtenant structures is good and seems to be well main-
tained. The Owner's staff periodically exercises both valves
in the tower and keeps the spillway area clean of debris.
Seepage, discussed in the following paragraph, 1is being
monitored by the engineer and corrective action will be taken
in the near future.

b. Dam. During the visual inspection, there were no
indications of distortion in alignment or grade that would be
indicative of movement of the embankment or foundations of
either Dam A or B. Inspection of the downstream slope and
adjacent downstream area of Dam A disclosed two =zones of
seepage. The first zone is located adjacent to the right wall
of the spillway where seepage, discolored with iron staining,
was noted. A photograph of this seepage is enclosed as
Photograph 13. As the downstream rock toe does not contain a
perforated collector pipe, this type of seepage would be
expected. A second form of seepage was noted to the left of
the spillway, as shown in Appendix B, sheet 5a, and documented
by Photographs 10 and 11 in Appendix D. This seepage was
flowing at a rate substantially greater than the seepage at
the right spillway wall. It is noted that the Owner has
retained Justin & Courtney to evaluate the seepage and
recommend a method of control.

There are no signs of riprap distortion, movement or
deterioration. The quality of rock used for riprap was
assessed to be good.

The downstream area of Dam B was also inspected and
some small wet areas were noted, as shown on sheet S5a,
Appendix B. However, based on discussions with the Owner's
engineer, seepage rates are at least 90 percent less than
rates prior to grouting. The engineer concluded this seepage
is controlled sufficiently to insure stability of the embank-
ment.

There are no indications of surface cracks noted on
the embankment crest or slopes of Dams A and B. The asphalt
roadway across Dam B is in good condition. As shown on
Photograph 8, Embankment A has settled approximately four to
six inches below the spillway anti-seepage walls. As shown on
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Plate 5, Section BB, the anti-seepage wing wall and the dam
have the same design elevation.

C. Appurtenant Structures.

Appurtenant structures of this dam include the
spillway and intake tower. The spillway was found to be in
very good condition. At the time of the inspection, the
splashboards were not in place.

The control tower was inspected and both the minimum
flow release valve and the pond drain sluice gate were
exercised and functioned properly. With the exception of some
minor rust on the steel work of the bridge and intake tower,
the tower appears to be in very good condition.

d. Reservoir. Reconnaissance of the reservoir dis-
closed no evidence of significant siltation, slope instability
or other features that would significantly affect the flood
storage capacity of the reservoir. The reservoir side slopes
are stable with moderate to steep slopes and well vegetated,
predominantly with trees.

e. Downstream Channel. The downstream channel below
Dam A, which contains a spillway, is Grass Lake Creek. The
downstream channel of Dam A is about five feet wide and the
bed and banks of the channel are rocky. The banks are about
four feet high and the flood plain is completely wooded. The
valley gradient of this channel is approximately 0.02. About
1.1 miles below the dam, Grass Lake Creek enters Tunkhannock
Creek. About 1.9 miles farther downstream along Tunkhannock
Creek is a house built adjacent to the creek and subject to
damage. About 0.5 miles farther downstream, the creek enters
Tobyhanna Creek.

Below Dam B are headwaters of Swamp Run. Approxi-
mately 2.3 miles below Dam B, Swamp Run enters Mud Run.
Approximately 0.5 miles farther downstream, there are at least
10 houses built in the flood plain subject to damage in the
event of failure. The number and locations of these houses
are sufficient to justify a high hazard classification.

3.2 Evaluation.

Inspection of the dam disclosed no evidence of
apparent past or present movement that would indicate existing
instability of the dams or attendant facilities. Seepage
noted at the downstream toe 1is considered undesirable.
However, it is wunderstood that the Owner's engineers are
evaluating this condition and are in the process of designing
a method to control the seepage.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Operational procedures are discussed in Section
1.2, Operation of the dam does not require a dam tender.
Under normal conditions, all flow is discharged over the
spillway at elevation 1,775. There are no formal written
operation or mainténance procedures for this structure.
However, a formal warning procedure has been established and a
copy was given to the inspection team for review.

4.2 Maintenance of the Dam.

The dam is maintained by Big Boulder Corporation of
Blakeslee, Pennsylvania. The maintenance staff periodically
mow the grass, remove weeds and other vegetation from the
slopes and perform minor cosmetic repairs to the embankment
crest and slopes.

4.3 Maintenance of Operating Facilities.

The spillway, pond drain and intake tower are also
maintained by the staff of Big Boulder Corporation. They
clean debris from the spillway and maintain the valves and
control tower in good condition.

4.4 Warning Systems In Effect.

The Owner, through its engineer, has written an
adequate warning procedure which establishes a method for
monitoring flows and warning downstream residents so they can
evacuate the area, if necessary.

4.5 Evaluation.

It is judged that current operating procedures,
which do not require a dam tender, are a realistic means of
operating the relatively simple control facilities of Big
Boulder Dam. However, these procedures should be formalized
and issued to the appropriate staff to insure that this work
continues in the satisfactory fashion that it has in the past.
This inspection/operating procedure should include a mainte-
nance inspection checklist which will be used during periodic
inspections and maintenance to insure that the dam and its
appurtenant facilities are maintained in the best possible
condition.
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. Three sheets of Justin & Courtney's
calculations were available in State files. Statements as to
spillway capacity and adequacy, as determined by the State,
were in State files. The Owner supplied a copy of a September
1978 inspection report, which included a hydrology/hydraulic
evaluation, by Justin & Courtney. Further calculations made
as a part of this 1979 investigation are included in Appendix
C.

The small mountaintop watershed is about two miles
long and about 0.85 mile wide, having a total area of 1l.65
square miles. Elevations range from 2,180 on the mountain to
the south to 1,775 at normal pool level. The watershed is
about 95 percent wooded with limited develocpment. There is a
small swamp at the upper end of the watershed and the
reservoir is about 18 percent of the total watershed. The
runoff characteristics are not expected to change significant-
ly in the near future.

The original design estimated the peak inflow value
to be 3,000 cfs resulting from a 24 inch rainfall. The 1978
evaluation by Justin & Courtney estimated the peak inflow
value to be 8,500 cfs resulting from 20 inches of rain over
the watershed. Further details of design/evaluation are
listed in Appendix C.

In accordance with the criteria established by
Federal (OCE) Guidelines, the recommended spillway design
flood for this "Intermediate" size dam and "High" hazard
potential classification is the Probable Maximum Flood (PMF).

b. Experience Data. Big Boulder Lodge maintains
reservoir level records which are supplied to their engineer,
Justin & Courtney. Rainfall records have been maintained
periodically. The maximum reservoir 1level was about 5.5
inches over the spillway crest during Tropical Storm Agnes,
1972,

Cs Visual Observations. On the date of the inspection,
the only condition observed that would indicate a reduced
spillway capacity (without overtopping the embankment) during
an extreme event is settlement of up to seven inches adjacent
to the spillway wall. Observations regarding the condition of
the downstream channel, spillway and reservoir are located in
Appendix B and discussed in Section 3.

12

e e S



o,

d. Overtopping Potential. The overtopping potential
of this dam was estimated using the "HEC-1, Dam Safety
Version", computer program as all of the supporting calcula-
tions for Justin & Courtney's 1978 evaluation were not
available. A brief description of the program is included in
Appendix C.

Big Boulder Lake is connected by a culvert to Round
Pond. Based on the Owner's five foot interval contour map,
when Big Boulder Dam overtops, Round Pond will flow over
natural ground both to the north and east. For purposes of
this investigation, any potential flood water storage has been
neglected and the assumption made that the dam rather than
Round Pond will overtop during an extreme event.

Calculations for this investigation estimate spill-
way discharge of about 2,525 cfs without splashboards with the
reservoir at the underside of the bridge. The HEC-1 program
computed the peak PMF inflow to be 4,072 cfs. As shown in
Appendix C, the maximum reservoir water surface elevation
during the PMF is estimated to be 1,779.78 and, with the
splashboards in place, 1,780.79.

e. Spillway Adequacy. As the spillway without splash-
boards will discharge the PMF without overtopping the embank-
ment low point, the spillway is rated as "Adequate". If the
splashboards are in place, the low point will be overtopped by
five inches and the spillway rating would be "Inadequate".
Therefore, as recommended by Justin & Courtney in their 1978
report, the splashboards should not be used.

£. Downstream Conditions. Downstream conditions have
been discussed in detail in Section 3. In summary, there
would be significantly more damage resulting from failure
during passing of the PMF than high flows without failure
during the PMF.

13
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations detected
no evidence of existing embankment stability problems. Up-
stream riprap on both dams was stable and in good condition.
Similarly, the riprap and vegetated downstream slopes of both
dams was also considered in good condition. The asphalt
surface across the crest of Dam B was assessed to be in good
condition as well as the spillway and attendant facilities
located at Dam A. Seepage at the downstream toe of Dam B was
judged by the Owner's engineer to be stable and present no
danger to the dam. Seepage on the downstream side of Dam A,
noted by this inspection team and the Owner, has been assessed
by their engineer to be in need of evaluation and control.

b. Design and Construction Data.

Design and construction documentation is described
in Section 1.2. A summary of the spillway stability analysis
is presented in Appendix E as Plate 9. Analysis of the
embankment sections could not be 1located. Therefore, the
embankment stability evaluation was based on an assessment of
the geometric configurations and documentation in Department
of Environmental Resources' files and the Owner's engineer's
files which indicate that all work was performed in accordance
with the engineer's approval. Based on these facts, it is
assumed that the dam meets the engineer's requirements for
stability.

Ce Operating Procedures. There are no operational
procedures for this structure. However, warning procedures do
exist and are currently on file with the Owner.

d. Post-Construction Changes. Other than installation
of the grout curtain at Dam B to control seepage, there are no
significant changes made to this structure. It is understood
that recommendations to control undesirable seepage from the
toe of Dam A are forthcoming from the Owner's engineer.

e. Seismic Stability. The dam is located in Seismic
Zone 1. Normally it can be considered that if a dam in this
zone is stable under static conditions, it can be assumed safe
for any expected earthquake conditions. Since the factors of
safety for the static stability of this embankment could not
be obtained from the engineer, an assessment of the seismic
stability of the dam could not be made.

14
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection and review of the
construction and limited design documentation indicates that
the dam and appurtenant structures of Big Boulder Dam are
probably functioning satisfactorily with the exception of
undesirable seepage at the downstream toe of Dam A. The
engineer is aware of this condition and is currently making
plans to <correct the situation. The condition of the
foundations for Dams A and B could not be assessed. The
resident engineer's report for Dam A stated that soft zones
were covered after the surface was stabilized by dessication.
In at least one place, these reports noted severe pumping
action with no notation that unsuitable material was removed,
which infers in place densities below specification require-
ments. Furthermore, control of the seepage into the blanket
cutoff trench of Dam B was not defined and there was no
discussion located in the engineer's files as to how fill
materials were placed and compacted. A resident engineer
report dated June 6, 1957, also stated that the foundation
rock of Dam B was fractured with voids.

Hydrologic and hydraulic calculations presented in
Appendix C indicate the dam will pass the Probable Maximum
Flood without overtopping and the spillway is "Adequate".

In the event of failure, property damage along Grass
Lake Creek below i‘am A and farther along Tunkhannock Creek
prior to its confluence with Tobyhanna Creek could be
expected. Failure of Dam B into Swamp Run could produce
extensive property damage and probable loss of life in the
area of Albrightsville, Pennsylvania. This potential, espe-
cially along Swamp Run, clearly justifies the "High" hazard
classification of this structure.

b. Adequacy of Information. The necessary information
available for this investigation was sufficiently adequate to
evaluate the exterior features of the dam. Since documenta-
tion pertaining to foundation preparation and fill placement
were not located, an assessment of these features could not be
made.

Ce Urgency. It is recommended that the suggestions
presented in Section 7.2 be implemented as soon as practical.

15
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection and review of the
construction and limited design documentation indicates that
the dam and appurtenant structures of Big Boulder Dam are
probably functioning satisfactorily with the exception of
undesirable seepage at the downstream toe of Dam A. The
engineer is aware of this condition and is currently making
plans to <correct the situation. The condition of the
foundations for Dams A and B could not be assessed. The
resident engineer's report for Dam A stated that soft zones
were covered after the surface was stabilized by dessication.
In at least one place, these reports noted severe pumping
action with no notation that unsuitable material was removed,
which infers in place densities below specification require-
ments. Furthermore, control of the seepage into the blanket
cutoff trench of Dam B was not defined and there was no
discussion located in the engineer's files as to how fill
materials were placed and compacted. A resident engineer
report dated June 6, 1957, also stated that the foundation
rock of Dam B was fractured with voids.

Hydrologic and hydraulic calculations presented in
Appendix C indicate the dam will pass the Probable Maximum
Flood without overtopping and the spillway is "Adequate".

In the event of failure, property damage along Grass
Lake Creek below Dam A and farther along Tunkhannock Creek
prior to its confluence with Tobyhanna Creek could be
expected. Failure of Dam B into Swamp Run could produce
extensive property damage and probable loss of life in the
area of Albrightsville, Pennsylvania. This potential, espe-
cially along Swamp Run, clearly justifies the "High" hazard
classification of this structure.

b. Adequacy of Information. The necessary information
available for this investigation was sufficiently adequate to
evaluate the exterior features of the dam. Since documenta-
tion pertaining to foundation preparation and £ill placement
were not located, an assessment of these features could not be
made.

o Urgency. It is recommended that the suggestions
presented in Section 7.2 be implemented as soon as practical.
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7.2 Remedial Measures.

a. Facilities. The following recommendations should
continue to be performed under the direction of, or reviewed
by, a registered professional engineer experienced in the
design of dams.

115 Seepage at the downstream toe of Embankment A should
be assessed and controlled.

2. The right side of the spillway at Dam A should be
monitored for increases in seepage rates or presence
of turbidity. In the event either condition occurs,
the condition should be reviewed immediately and
appropriate action taken, if necessary.

S Seepage noted along the downstream toe of Dam B
should be monitored periodically for turbidity or
increases in flow. In the event a change occurs,
conditions should be reviewed and appropriate reme-
dial measures taken.

b. Operation and Maintenance Procedures. Operation
and maintenance procedures should be established as soon as
possible. This procedure should include a checklist to insure
that all items are carefully inspected and maintained in the
best possible condition. Since the warning procedure contains
provisions for monitoring the dam during periods of high flows
and a procedure for warning downstream residents and evacu-
ating procedures, if necessary, no further recommendations
pertaining to this procedure are presented.
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! Sheet 1 of 11

‘ BIG BOULDER DAM

‘ { CHECK LIST

[ L HYDROLOGIC AND HYDRAULIG
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Wooded mountain top watershed, resort lodge.

' ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1775 feet (920 Acre-Feet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1781 feet (2090 Acre-Feet).

ELEVATION MAXIMUM DESIGN POOL: 1778.0 feet.
ELEVATION TOP DAM: 1781 feet.
SPILLWAY
a. Elevation 1775 feet.
b. Type Concrete ogee weir.
c. Width 56 feet including 1-14 inch thick bridge pier.
d. Length N/A

e. Location Spillover Right abutment of Dam A.

f. Number and Type of Gates None.

OUTLET WORKS:

a. Type Intake tower.

b. Location Left side of spillway.

c. Entrance inverts 4 inch at 1768 feet, 2 feet at 1765 feet.

d. Exit inverts Discharge through spillway wall downstream of weir,

e. Emergency draindown facilities _2 feet discharge conduit.

HYDROMETEOROLOGICAL GAGES:

a. Type Rainfall and snow gage.

b. Location Big Boulder Lodge.

c. Records Maintaned by the Owner.

‘ MAXIMUM NON-DAMAGING DISCHARGE: Not determined.
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SHEET 2 of 11

HEC-1, REVISED
FLOOD HYDROGRAPH PACKAGE

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

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

Included in this Appendix are the HEC-1, Rev.
pertinent input values and a summary print-out tables.
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SITE GEOLOGY
BIG BOULDER

Big Boulder Dam is located in the Pocono Plateau
Section of the Appalachian Plateaus Physiographic Province.
As shown on Plate F-1, the dam and surrounding region, as is
much of northeastern Pennsylvania, are underlain by the Upper
Devonian age Duncannon Member of the Catskill Formation.
Surficial deposits in the area consist of a partial mantle of
Wisconsin age glacial drift and boulder colluvium. No bedrock
exposures were encountered during the field inspection.
However, the character of the Duncannon Member in this region
is typically a grayish-red sandstone having interbeds of
shale, siltstone and conglomerate. Rock bedding would be
expected to have an overall northeasterly strike. A series of
northeast-southwest trending folds occur in the dam region
resulting in rather changeable direction and angle of bedding
dip.

Information available in a preliminary report dated
September 26, 1956, of Justin & Courtney describes the
preconstruction subsurface of Dam A to consist of sandy
gravels with clay mixtures and areas of peat. The core trench
in the right abutment ties into bedrock. Dam B is founded
upon naturally impervious soils located adjacent to a boulder
field.
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