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PREFACE

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

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

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature . It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through 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 spil.Zwa y design flood is based on the estimated ‘Probable
Maximum Flood’ for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spiliway 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, considering the size of
the dam, its general condition and the downstream damage potential.
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4 PHASE I IN SPECTI ON REPORT
NATIONAL DAM IN SPECTION PROGRAM

Name of Dam: Big Boulder Dam
County Loca ted: Carbo n County
State Located : Pennsylvania
Stream: Grass Lake Creek
Coordinates: Latitude 410 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 “In te rmed la te~ size darn by
v i r t u e  of i ts 1,971 acre-foo t max imum storage capac ity. Big
Boulder Lake is formed by Dam A across Grass Lake Creek and
Dam B , a saddle dam on the watershed divide . In the event that
Dam B f a i l s , extreme property damage and a poss ibi l i ty  for  the
loss of l i fe  exis~ts downstream along Swamp Run , thus class ify—ing the s t ruc ture as a ~‘High ’~ hazard dam.

The hydrologic and hydraulic calculations presented
in Appendix C and discussed in Section 5 indica te that the
spiliway system for this structure is rated as bAdequate� as
It will pass the PMF.

~~
J // /~ ~~~~~

On the basis of the visual inspection~and review of
available construction and design documentation , the darn 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. ~~~~~~~ understood that the
Owne r ’s eng ineer  is aware of th is  condi t ion  and is~ -current ly
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 unusual foundation movements or conditions
indicative of foundation problems. Detailed discussions are
presented in Sections 1, 6 and 7 of the report.

Based on the find ings presented in this report , the
following recommendations are presented. These recommend a-
tions should be performed under the direction of a registered
professional eng ineer experienced In the design of dams.
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a
• 1. Seepage at the downstream toe of Embankment A should

be assessed and controlled ~s soon as possible.

2. Seepage at the right side of the spiliway at Darn f
should be m onit:red for increases in seepage rat ’~sor the presence of turbidit y . In the event either
cond tion occurs , the conditi .-n shc~uld be revic~~ d
immediately and appropriate action taken , i f  ~~~~~~~~~~~~~~~~

s~ r y .

3. :~e€~page no ted along the dc~~ns t rc ~am t’~e of Dc.. 3
should ~e tron itor od peri - dica ll y fir tur~~ -i~ t~’ ~~ S

increases in flow . In the ~vect a change occurs 1
conditions should be reviewed and appropri ate r e~-dial measures taken .

Operation and maintenance procedures should Le
established as soon as possible. Phis procedure should
include a checklist to insure that all i tems are carefull y
irispecred and maintained in the best possible cond i 
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PHASE I IN SPECTI ON REPORT
NAT IONAL DAM INSPECTI ON PROGRAM

BIG BOULDER DAM
NATIONAL ID IPA 00615

DER #13—93

SECTION 1
PROJECT INFORMATION

1.1 General.

a. A u t h o r i t y .  The Dam Inspec t ion  Act ,  Publ ic  Law 92-
367, authoHied 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
determ ine if the dam constitutes a hazard to human life or
property .

1.2 Description of Projec t.

a. Dam and Appurtenances. Big Boulder Lake is formed
by two ear th dam s, Dam A and Dam B. Dam A , loca ted across
Grass Lake Creek , is appro%imately 21.5 feet high and 759 feet
long. It contains an upstream impervious fill over a core
trench excavated on lH:lV slopes and a 10 foot base width .
The downstream half of the section is random f i l l  and a rock
toe with a 12 inch filte r blanket extend ing 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 1,77 2, the slope is 4H:lV. From crest
to berm , the embankment is pro tected wi th 18 inches of r i p r a p
on a six inch fil ter bed. The crest of the dam is 15 fee t
wide. The downstream slope is 3H:1V.

Dam A has a concre te 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 in take tower located on the l e f t  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 towe r , and is partially open to maintain minimum
flow requirements. Both Intakes discharge through the-k

1 
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spiliway wall. Plan and section views are included as Plates
2 through  6 , Appendix E.

Dam B , an ear th dike across a saddle , is 18.5 feet
high and approxima tely 415 fee t long. Dam B has an impervious
ups tream sec t ion and a downs tream rand om f i ll  zone w i th a rock
toe below 1,770. The dam is underlain by a 12 inch filte r
blanke t over the rock foundation. An upstream impervious
blanket ex tends 250 feet into the reservoir. Where the dam is
no t founded on rock , an impervious core trench is included.
The upstream slope is l.5H:lV above elevation 1,778 and
2.5H:1V below , en tirely covered with ’18 inches of riprap on a
s ix  inch f i l t e r  blanket .  The darn crest is 30 feet wide with an
18 foot wide paved access road . The downstream slope is the
sam e as the upstream slope w i t h o u t  r ip rap .  A f t e r construc-
tion , downstream leakage becam e excessive and the dam founda-
tion was grouted as described in Subsection g.

b. Location. Dam A is located across Grass Lake Creek
i n Kidder  Township,  Carbon County , Pennsylvania .  The dam is
near Route 903 , approximately 1.9 miles west-southwest of the
in tersection of Routes 903 and 115. Dam B is at the watershed
div ide  between Grass Lake Creek and Swamp Run.  The dam si te
and reservoir  are shown on USGS Quadrangle  en t i t l ed  “Blakes-
lee, Pennsylvania” at coordinates N 41° 2.7’ W 75° 35’. A
regional  location plan of Big Boul der Dam and reservoi r  is
enclosed as Plate 1, Appendix E.

c. Size Classification. The dam is classified as an
“Intermediate ” size dam by v i r tue of i ts 1,971 acre—foo t
maximum storage capacity.

d. Hazard Classification. A “High” hazard  classif ica-
tion has been assigned to this structure. In the event Dam B
fails , extensive property  damage and possible loss of l i fe
would occur downstream along Swamp Run.

e. Ownership .  Big Boulder dam is owned and ma in t a ined
by Big Boulder Corporation . All correspondence should be
addressed to Mr.  Cur t i s  Kemmerer , Prope r ty Div i s ion  Manage r ,
Blue Ridge Realty Company , Big Boulder Corporat ion , Blakeslee,
Pennsylvania 18610 .

f .  Purpo se of Darn. 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 reta ined by the Lake

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

2
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Harmony Developmen t Company to perform a geotechnical investi-
gation and design the two dams which create Big Boulder Lake.
A p r e l i m i n a r y  repor t was su bmi tted to the clien t no t ing the
presence of soft clay under Dam A. The eng ineer evalua ted the
condition and proposed to allow the clay to remain in place
and consolida te under the weight of the dam. The design was
completed by March 1957 and application was made for a dam
permi t. The “Repo r t Upon the Appl ica t ion  of Lake Harmony
Development Corpora t ion ” was prepare d May 3, 1957. Specifica-
t ions  prepared by J u s t i n  & Cour tney covered founda t ion
prepara tion , embankmen t f i l l  ma te r i a l s , compac tion require-
men ts, fil ter and ~iprap mate r i a l s , concre te and steel. Mr.
John J. Williams of Justin & Courtney was the resident
engineer. Construction began in early 1957 and was comple ted
by fall 1957. Bimonthly progress reports we re sent to the
State.

The f i les  of Jus t in  & Cour tney were reviewed and the
resi den t en gineer ’s repo r ts indica ted tha t impervious ma teri-
als were very difficul t to find for construction of the dams.
Resident engineer reports also indicated that during excava-
t ion of the founda tion , the soft clays were uncovered but not
removed. The engineer , w i t h  th e State ’s approval,  allowed the
clays to crust  ove r th rough  dessicat iori  so tha t  f i l l  could be

S placed over them. In at least one instance , as a resul t of
f i l l i n g  ove r a crus t , severe pumping was noted during the fill
process. In addition , d u r i n g  f o u n d a t i o n  prepara t ion of Dam A ,
boils were found on the downs tream si de of the da~n where pea t
and soft clay had been removed and backfilled with granular
mate r i a l .  Apparently there were at tempts to d r a i n  these boils
in some manner and then to fill over the area.

At Dam B , founda t ion  excavat ion  revealed a high -ly
bou lde r i f e rous  area which  r equired su bstan tial quan ti t ies of
undercut ting to obtain suitable foundation materials.

At completion of the dam , wa ter began to be
impounded on or about October 18, 1957. In December 1957, Mr.
N. C. Courtney cer tified in writing that all work associated
w i t h  cons t ruc t ion  of Big Boulder Dam was per for~ned in
accordance with approved maps , plans , profiles and specifica-
tions.

About June 1, 1958 , It was noted that the reservoir
level was dropping faste r than expected. Justin & Courtney
Investigated and a July 10, 1958 memorand um ten tat ive ly
concluded that , while there was no seepage through Dam A, at
least some seepage may be go i ng through and around the lef t
abutment and in to the downstream swamp. Considerable seepage

- . was passing through or around Dam B, as water was noticed

3
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running in the rocks , occasionally cloudy or muddy immediately
below the dam .

The ups t ream clay b l a n k e t  (Dam B) was repa i red at
leas t once in  an attemp t to e l imina te or re duce seepage
through the dam . A “Summary of Construction Work of Blanket
Improvemen t at Big Boulder Lake ” , Novem ber 8, 1961 , ind ica tes
ex tensive rehabilitation work. A cutoff trench , 6 to 12 feet
deep and 3 fee t thick , was placed a t the nor th end of the
blanket extending from shoreline to shoreline . Water entered
the west end of the t rench  at a r a t e  of 300 gpm . Afte r the 3
foo t thick trench was backfilled with clay , a 15 foot wide , 10
foot  deep and 80 foo t  long c u t o f f  t r enc h was i n s t a l l ed .  At
the same t ime , r i p r a p  was removed f rom the dam face , expos ing
the imperv ious  f i l l .  A “hole ” was located and r epa i r ed .
Additional impervious fill was placed and the riprap replaced .
In 1968, a grout program for Dam B was proposed by Justin &
Cour tney  and performed by Sprague & Henwood of Sc ran ton ,
Pennsylvania. Grout holes were drilled 10 feet on center and
split spaced down to at least 2½ feet on center. Hole depths
varied but the cri ter ia was to ex tend the holes abou t 10 fee t
into solid rock. The stage grouting was to be performed from
the top of the hole downward  u s i n g  a p r imary/ secondary/ ter t i -
ary system of drilling and grouting. Based on reports by
Jus tin & Cour tney ’s represen tat ives , the grouting work effec-
tively reduced the amount of seepage below Darn B by about 90
percent and is considered tolerable for Dam B.

In  add i tion , two piezome ters were installed, one on
the upstream and one on the downs tream cres t, to moni tor
phreatic surface through the embankment. Since installation
of the g r o u t  c u r t a i n  and piezome ters , J u s t i n  & Cour tney  has
per formed at least annual  ins pections of the s i t e  to m o n i t o r
cond itions. The most recent inspection of the site was
performed on Septembe r 14 , 1978 , af ter which they submi tted
their annual inspection report to Big Boulder Corporation.

In 1963 , an applicat ion was filed to ins tall six
inch h igh  splashboards across the spi l lway to m i n i m i z e  wate r
losses due to wave act ion .  On A p r i l  29,  1963 , the Sta te  of
Pennsylvania  prepared the “Repor t  Upon the Appl ica t ion  of
Spl i t  Rock Lodge , Inc.” and approved the installation of the
splashboards , which di d not raise the normal reservoir level.
It is understood that these splashboards are no longer used .

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

fl
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discharges through the spillway wall below the weir. The
sluice gate hois t is located on top of the control tower. S

1.3 Pertinent Data.

A s ummary of per t inent data for Big Boulder Dam is
presen ted as follows.

a. Drainage Area (sq miles ) 1.65

b. Discharge at Dam Site (cfs)
Maximum Know n Flood
(Tropical  Storm A g n e s ,  1972) 60

Maximum Design Flood 2,525
Top of Dam (embankment

low point ) 2,848
Minim um Required Flow 0.18

c. Elevat ion  ( f e e t above MSL)
Top of Darn

Darn A
Desi gn 1,781.0
Minimum 1,780.4

Darn B (approximate) 1,782.0±
Upstream Bench (Dam A) 1,772.0
Spiliway Cres t 1,775.0
Pond Drain Intake Invert 1,760.0
Minimum Flow Release 1,768.0
Top of Control Towe r 1,781.0
Base of Control Towe r 1,754.0
Spillway Basin Floor 1,754.0

S d. Reservoir (miles)
Length at Normal Pool 0 9
Fetch at Normal  Pool 0 .9

e. Storage ( a c r e - f e e t )
Normal  Pool 920
Top of Dam (1 , 7 8 0 . 4 )  1,971

f. Reservoir Surface Area (acres)
Normal Pool 170±

g. Dam Data
Type Zoned rolled ear th

~~~ Length
Darn A 759 fee t
Dam B 415 feet

.5
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Heigh t
Dam A 21.5 feet
Dam B 18.5 feet
Crest Wi dt h

Dam A 15 fee t
Dam B 30 fee t

Volume of Fill To be determ ined
• Side Slopes (Dam A)

Ups tream
Below Eleva t ion 1,772 4H: 1V
Above Elevation 1 ,77 2 3H: 1V

Downs tream 3H:lV
Side Slopes (Dam B)

Upstream
Above 1,778 l.5H:lV
Below 1,778 2.5H:lV

Downs tream
Above Elevation 1,778 l.5H:1V
Below E leva t ion  1,778 2 .5H: lV

Freeboard at Normal Pool
(design ) 6 fee t

Cutof f  Core trench upstream
of cen terline , Dams
A & B

Grou t Curtain Dam B only, single
l ine

h. Discharge
Spillway

Type Concrete ogee w e i r
Length 56’ including 14”

pier
Discharge Basin Concrete

Intake Tower
Type Concre te tower

w/foot bridge to
crest

Pond Drain 24” pipe and gate
Minimum Flow 4” pIpe and valve

S - -~~5_-- -_
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(1 SECTION 2
ENGINEERIN G DATA

2.1 Design.

a. Data Available. A summary of engineering data for
Big Boulder Dam is presen ted in the checklis t attached as
Appendix A. Principal documents containing pertinent data
used for this report include the “Repor t Upon the Application
of Lake Harmony Developmen t 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 corr!spondence, several progress re-
por ts and 13 construction photos in Department of Environmen-
tal Resources ’ (DER) files. Other information pertaining to
the design and cons truc t ion of this dam was obtained ei ther
from the Owner ’s represen tative or from discussions wi th the
engineering staff of Jus tin & Cour tney and review of their
files.

The available data was sufficient to evalua te
pr inc ipa l  f e a t u r e s  of the dam and appurtenant structures in
accordance wi th Phase I inspection criteria. Selected
por t ions  of the d r a w i n g s  are included in Appendix E of t h i s
repor t.

b. Design Features. Principal design features are
illus tra ted on the plan, profile and cross-section plates of
the embankments  and appurt enan t  s t r u c t u r e s  tha t  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 Sect ion 1.2 entitled “Descrip-
tion of Projec t”.

2.2 Construction.

-
~~~ A description of the construction history, in-

cluding remedial grouting of Dam B, is presented in Section
1.2, paragraph g.

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 thatt 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. Availabi lity. All engineering data reproduced in
this repo rt and described herein and s tudied for this
investigation were provided by the DER or the engineer and
supplemented by discussions with the Owne r and the engineer.

b. Adequacy. Data available for review from DER files ,
the Owne r and informa t ion obtained from the enginee r were
considered sufficiently adequate to evaluate the ove rall
features of the dam and appurtenan t structures. It is noted
that the embankment stabili ty analysis for this dam was not
available for review , but a s ummary of the spillway s tability
was available and is included as Plate 9, Appendix E.

c. Validity. There is no reason to question the
validi ty of the available data.

0
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SECT ION 3
VISUA L INSPECTION S

3.1 F i n d i n g s .

a. General. Observations and comments of the field
inspection team are contained in the checklist enclosed herein
as Appendix B , and are summar ized  and evaluated as fo l lows.
In general, the overall appearance of the darn 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 , discusse d in the following paragraph , is being
moni tored by the engineer and corrective action will be taken
in the near fu ture.

b. Dam. During the visual inspection , there were no
indications of distortion in a l ignment  or grade tha t would be
i n d i c a t i v e  of movement  of the embankment  or f o u n d at i o n s  of
ei ther Dam A or B. Inspection of the downstream slope and
ad j acent downst ream area of Dam A disclosed two zones of
seepage. The first zone is located adjacen t to the right wall
of the spillway where seepage , discolored wi th iron staining,

• was noted. A photograph of this seepage is enclosed as
Photograph 13. As the downstream rock toe does not contain a
perfora ted collec tor 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 , shee t 5a, and documented
by Photographs 10 and 11 in Appendix D. This seepage was
flow ing at a rate substantially greate r 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 dis tor t ion, movemen t 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 shee t 5a ,
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 s u f f i c i e n t l y  to in su re  s t a b i l i t y  of the embank-
men t.

There are no lndicatio~ s of surface cracks no ted on j
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 approxima tely four to
six Inches below the spIllway anti-seepage walls. As shown on
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Plate 5, Sect ion  BB , the anti-seepage wing wall and the dam
have the same des ign  e leva t ion .

c. Appurtenant Structures.

Appurtenant structures of this dam include the
spiliway and intake tower. The spillway was found to be in
very good cond ition. 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 cond ition.

d. Reservoir .  Reconnaissance of the r e se rvo i r  dis-
closed no evidence of s i g n i f i c a n t  siltation, slope instability
or other features tha t would significantly affec t the flood
storage capacity of the reservoir. The reservoir side slopes
are stable w i t h  moderate to steep slopes and well vege tated ,
predominantly with trees.

e. Downstream Channel. The downstream channel below
Dam A , which contains a spiliway , is Grass Lake Creek. The
downstream channe l of Darn A is about f i v e  fee t wide and the
bed and banks of the channel are rocky. The banks are about
f o u r  fee t h igh  and the flood plain is completely wooded . The
valley g rad ien t  of t h i s  channel is approximately 0 .02 .  About
1.1 miles below the dam , Grass Lake Creek enters Tunkhannock
Creek. About 1.9 miles f a r t h e r downs t ream along Tunkhannock
Creek is a house built adj acent to the creek and subjec t 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.

Inspect ion 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 is considered undesirable.
Howeve r , It is understood that the Owner ’s engineers are • 

-

evaluating this condition and are In the process of deslgnlng .-
a method to control the seepage.
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( SECTION 4
OPERATIONAL PROCEDU RES

4.1 Procedures.

Operational procedures are discussed in Section
1.2. Opera t ion  of the dam does not r equ i r e  a dam tender .
Under normal conditions, all flow is discharged over the
spillway at elevation 1,775. There are no formal written
operation or maintenance procedures for this structure.
Howeve r , a formal warning proce dure has been established and a
copy was given to the inspection team for review.

4 . 2  Main tenance  of the Dam.

The dam is maintain ed by Big Boulder Corporation of
Blakeslee , Pennsylvania. The maintenance staff periodically
mow the grass,  remove weeds and other  vege ta t ion  f rom theslopes and perform minor cosmetic r epa i r s  to the embankment
crest and slopes.

4.3 Maintenance of Operating Facilities.

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

4.4 Warnin g Systems In Effec t.

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

4.5 Evaluation.

It is -~dged that current operating procedures,
which do not require a dam tender, are a realistic means ofopera ting the relat ively s imple con trol facilit ies of Big
Boulder Dam. However, these procedures should be formal ized
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
appurtenan t facilities are maintained In the best possible -j
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
spiliway capac ity and adequacy , as determined by the State ,
were in State files. The Owner supplied a copy of a Septembe r
1978 inspection repor t, which included a hydrology/hydraulic
evaluation , by Justin & Courtney. Further calculations made
as a par t  of th i s  1979 investigation are included in Appendix
C.

The small m o u n t a i n t o p  watershed is about two miles
long and about 0.85 mile  w i d e , h a v i n g  a total  area of 1.65
square miles. Elevations range from 2,180 on the mountain to
the sou th to 1,775 at normal pool level. The watershed is
about 95 percent wooded with limited development. 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 characteris tics are not expec ted 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 es t imated the peak inflow
value to be 8,500 cfs resulting from 20 inches of rain over
the watershed . Furthe r 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 level was about 5.5
inches over the splllway crest during Tropical Storm Agnes,
1972.

c. Visual Observations. On the date of the inspect ion , S

the only condition observed that would Indicate a reduced
spillway capac ity (without overtopping the embankment) during
an extreme event is settlement of up to seven Inches adjacent
to the splllway wall. Observations regarding the condition of
the downstream channel, spi].lway and reservoir are located In
Appendix B and discussed in Section 3.

12
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d. Overtopping Potential. The overtopping potential
of t h i s  dam was estimated using the “HEC-l , Dam Safety
Vers ion ” , compute r p rogram as all of the s u p p or t i n g  calcula-
tions for Justin & Cour tney ’s 1978 eva lua t i on  were not
available. A brief description of the program is included in
Appendix C.

Bi g Boulder Lake is connected by a culve r t to Round
Pond . Based on the Owner ’s f ive foo t interval contour map ,
when Big Boulder Dam overtops , Round Pond will flow ove r
natural ground both to the north and east. For purposes of
this investigation , any potential flood wa ter storage has been
neglected and the assumpt ion made that the dam rathe r than
Round Pond will overtop during an extreme event.

Calculat ions for this investigation estimate spill-
way discharge of about 2,525 cfs wi thout splashboards wi th the
reservoir at the underside of the bridge . The HEC-1 program
computed the peak PMF inflow to be 4 ,072 of s. As shown in
Appendix C, the maximum reservoir wa te r surface elevat ion
during the PMF is es tima ted to be 1,779.78 and , wi th the
splashboar ds in place, 1,780.79.

e. ~pil1way 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 J u s tin  & Cour tney  in t he i r  1978
report, the splashboards should not be used .

f. 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 wi thout failure
during the PMF.

13

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____________ :~~S 
~~~~~ — 

- -  - --S - ___S_p
~~ ~~~~~~~~~

S-

• ~~~~~~ 5~ •~ 
-
~

- 
- 

‘ S ~~~~~~~~~~~~~ 

S 
-

- — -



SECTION 6
STRUCTU RA L STABILITY p

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 sp illway and at tendant facilit ies
located at Dam A. Seepage at the downstream toe of Dam B was
judged by the Owner ’s engineer to be stable and presen t rio
danger to the dam. Seepage on the downstream side of Dam A ,
no ted by this inspec tion 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 located . Therefore , the
emban kment stability evaluation was based on an assessment of
the geometric configurations and documentation in Department
of Environmental Resources’ files and the Owne r ’s engineer ’s
f i l es  which  ind ica te  tha t  all work  was performed in accor dance
with the engineer ’s approval. Based on these facts , it is
assumed tha t  the dam mee ts the eng ineer ’s requiremen ts for
s t ab i l i t y .

c. 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 unders tood
that recommendations to control undesirable seepage from the
toe of Dam A are for thcom i ng f rom the Owner ’s eng inee r .

e. Seismic S t a b i l i t y.  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. ) S
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SECTION 7
ASS ESSMENT/RE MEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection and review of the
cons truction and limited design documen tation indicates tha t
the dam and appurtenant structures of Big Boulder Dam are
probably func t ioning sa t isfactorily wi th the except ion of
undesirable seepage at the downstream toe of Darn A. The
engineer is aware of this condition and is currently making
plans to correc t the si tuation. 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 repo r ts no ted severe pumping
action with no notat ion that unsuitable material was removed ,
which infers in place densities below specifica tion require-
ments. Fur thermore , control of the seepage into the b lanke t
cutoff trench of Dam B was not defined and there was no
discussion located in the eng ineer ’s files as to how fill
materials were placed and compacted . A recident engineer
report da ted June 6 , 1957, also stated that the foundation
rock of Dam B was fractured with voids.

Hydrologic and hydraulic calculations presented in
Appendix C indica te the dam will pass the Probable Maximum
Flood wi thout over topping and the spiliway is “Adequate”.

In the event of failure , prope r ty damage along Grass
Lake Creek below ~.~-am A and far ther along Tunkhannock Creek
prior to its confluence with Tobyhanna Creek could be
expected. Failure of Dam B into Swamp Run could prod uce
extensive property damage and probable loss of life in the
area of Albrightsville, Pennsylvania. This potential , espe-
cially along Swam p Run, clearly just i f ies the “High” hazard
classification of this structure.

b. Adequacy of Information. The necessary information
available for this investigation was sufficiently adequa te 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.

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

t
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SECTION 7
ASSESSMENT/RE MEDIAL MEASURE S

7.1 Dam Assessmen t.

a. Evaluation. Visual inspec tion and review of the
construction and limited design documentation indicate s that
the dam and appurtenant structure s of Big Boulder Dam are
probably functioning sa t isfactori ly wi th the exce pt ion 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
residen t engineer ’s repor t for Dam A stated that soft zones
were covered after the surface was stabilized by dessication.
In at least one place, these reports rioted severe pumping
action with no notation that unsuitable material was removed ,
which infers in place densities below specification require-
ments. Fur thermore , con trol of the seepage into the b lanke t
cutoff trench of Dam B was not defined and there was no
discussion loca ted in the eng ineer ’s files as to how fill
materials were placed and compacted . A resident eng ineer
report  dated June 6, 1957 , also stated tha t  the f o u n d a t i o n
rock of Dam B was frac tured 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 farthe r along Tunkhannock Creek
prior to its confluence with Tobyharina Creek could be
expected. Failure of Dam B into Swamp Run could prod uce
ex tensive prope rty damage and probable loss of life in the
area of Albri ghtsville, Pennsylvania. This potential , es pe-
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
we re not located , an assessmen t of these features could no t be
made.

c. Urgency. It is recommended that the suggestions
presented i n  Section 7.2  be implemented as soon as practical. S
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7.2  Remedial  Measures .

a. Facilities. The follow ing recommendations should
c o n t i n u e  to be per fo rmed  under  the d i r e c t i o n  of , or reviewed
by, a r eg i s te red  p r o f e s s i o n a l  engineer experienced in the
desi gn of dams.

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

2. The right side of the spill way at Dam A should be
moni tored for increases in seepage ra tes or presence
of turbidity. In the event either condition occurs ,
the condition should be reviewed immediately and
appropriate ac t ion taken , if necessary.

3. Seepage noted along the downstream toe of Darn B
should be moni tored periodically for turbidity or
increases in flow. In the event a change occurs ,
condit ions should be reviewed and appropria te reme-
dial measures taken.

b. Operation and Maintenance Procedures. Operation
and ma in tenance proce dures  should be es tabl ished as soon as

S possible. This procedure should include a checklist to insure
that all items are carefully inspec ted and maintained in the
best possible condition. Since the warning procedure contains
provisions for moni toring the dam during periods of high flow s
and a procedure for warning downstream residen ts and evacu-
at ing procedures , if necessary , no fur ther recommendations
pertaining to this procedure are presented .
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BIG BOULDER DAM
CHECK LIST

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

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

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY ) : 777.ç f ~p~ (920 Acre—Feet).
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1782 feet (2090 Acre—Feet).

ELEVATION MAXIMUM DESIGN POOL : 1778.0 feet.

ELEVATION TOP DAM: 1 781 f ee t .

SPILLWAY

S a.. Eleva tion 1775 f ee t .

b. Type Concrete ogee weir.

C. Width 56 feet  including 1-14 inch thick bridg e p ier.

d. Length N/ A

e. Loca tion Spi llover Right abutment of D~ n A.

f. Number and Type of Gates None.

OUTLET WOR KS:

a. Type Intake tower.

b. Loca tion Left side of spi l iway .

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

d. Exit inverts Discharge throug h sp iliway wall downstream of weir.

e. Emergency draindown facilities 2 f eet  discharge conduit.

HYDROMETEOROLOG I CAL GAGES:

a. Type Rainfall  and snow gage .

b. Loca tion Big Boulder Lodge .

c. Records Maintan ed b~i the Owner.

MAX I~1UM NON-DAMAGING DISCHARGE : Not determined.
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SHEET 2 of 11

NEC-i, REVISED
FLOOD HYDROG~RAPN PACKAGE

The or iginal “Flood Hydrograph Package ” ( HEC—1) ,
developed by the Hydrologic Engineer ing Center , Corps of
Engineers , has been modif ied  for use under the National Dam
Inspection Program. The “Flood Hydrograph Package (HEC—l) ,
Dam Safety Version ”, hereinafter referred to as, NEC—i, 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 f lexible  in order to ref lec t  any un ique character is t ics  of
an individual dam . -

NEC—i , 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—

I tion studies by the Corps of Engineers , Baltimore Distr ict.
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. In
the event a spiliway cannot discharge 0.5 PM? without
overtopping and failure of the dam , downs tream 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—l , 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-l , the dam and surrounding region , as is
much of northeastern Pennsylvania, are underlain by the Upper
Devonian age Duncannon Member of the Catskill Formation.
Surf icial deposits in the area consist of a partial mantle of
Wisconsin age glacial drift and boulder colluviurn. 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

F. 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 j
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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