
AD—A 078 8 73 GANNETT FLEMING CORODRY AND CARPENTER INC HARRISBURG PA F/G 15/13

UNCLASSIFIED 

NATIONAL DAM INSPECTION PROGRAM. BIG BASS LAKE DAM (ND! ID N~~B—tT C(U)

I G_____
H aI~D!~u_ I
_ _ _

OWflt U
_ _ _

1 L~1!Ii~Ufl!

1 in qse



c ~, : 
2 8 2 5

~
I . I

MII~
5 I~II~ 11F6

~~~~~~~~~~ I~IS ~~IUI l~~N



DELAWARE RIVER BASIN
TAMARACK CREEK ~ LACKAWANNA COUNTY//

I)

DD~ BL~~ LAII~~ ~~~~
NDI ID NO. PA.00368 1

~~~ DER ID NO. 35.126 
• ~~~~~~~~

~: ~
‘ j

BIG BASS LAKE, INC.

PHASE I INSPECT iON REPORT

N A T I O N A L  DAM INSPECT R)N PROGRAM

Distribution Unlimited
Approved for Public Release
Contract No. DACW31—79—C—0015

=~~~ E~~~~~~~~~~~~~~~ ~~~~~~~ —

Prepared by
GANNETT FLEMING CORDDRY AND CARPENTER. INC.

Consulting Engineers

Harrisburg, Pennsylvania 17105

ALL DDC~
‘~~~~ ~~JD W~ f~~

DEPARTMENT OF THE ARMY 1~~ n ,‘~~~~~ r n
Ba ltimore Dist r ict , Corps of Engine~i~ ~~~~~

Ba ltimore, Maryland 21203 ~~ JAN 7 1980

J1JLY W79 ~~~~~~~ iU

3~ - 7 1 058



DISC LA IMER NOTICEI

THIS DOCUMENT IS BEST QUALITY
PRACTICAB LE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAG ES WHICH DO NOT

REPRODUCE LEGI BLY.



D ELA ~ A R E  R I V E R  BASIN

P T A M A R A C K  C R E E K , L A C K A W A N N A  COUNTY .

P E N N S Y L V A N I A ,

/

/ I ~~ - t  t
—

~~~~ BIG BASS LAKE DAM

(~DI ID N~ i”~PA— 0O368
~EB ID N W,~1 35— 12~))f~~. . --

/
PHASE I INSPECTION REPORT

N A T I O N A L  DAM INSPEC TION PROGRAM
- - — 

-
~~~~~~~~/~

) F7— / ~ I i-~-~ ~~~ - ~~ /
) P r e p a r e d  by

GANNETT FLEMING C O R D D R Y  AND C A R P E N T E R , INC .
Consult ing Engineers

P.O. Box 1963
Harr isbur g , Pennsylvan ia 17105

For

DEPARTMENT OF THE ARMY
Balt imore District , Corps of’ Eng ineers

— 
B a l t i m o r e , M a r y l a n d  2 1203

/ / ~~ / ‘ / / —--- — —

~~Ju 1~ 3q79

-

________ _  _ _ _



PRE FACE

This report is prepared undcr guidance contained in the Recommended
Guidelines for Safct~ in ectior. of L)ans, for  Phase I investigations .
Copies of these guidelines may be obtained from the Office of Chief
of Engineors . washington , D . C. 203l~~. The purpose of a Phase I
investigation i~ to identify expeditiously those dams which may
pose hazards t o  human J.ite or property. The asaes qount of the
general condition of the dam Is based upon available data and visual
inspections. Deta i led  investigation , and analyses involving topO—
graphic mappin g, subsurface investigations , testing , and detailed
computational evaluations are beyond the scope of a Phase I in-
vest igation ; however , the investigation is intended to identify
any need for such studies.

in reviet.iing 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 in—
spection team, In cases where the reservoir was lowered or drained
pr ior to inspect ion , such a..tion , 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 ~s important to note that the cond~ t1on of a dam depends on
numerous and constantl y changing internal and external conditions ,
and is evolutionary in nature . it would be incorrect to assume
that the present cond ition of the dam will continue to represent
the cond ition of the dam at some point in the future . Only through
freq uent inspections can unøafe conditions be detected and only
through continued care and maintenance can these conditions be pre-
vented or corrected .

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide-
lines , the spiliway design flood is based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runoff), or frac tions thereof. The spillw&y design flood provides
a measure of relative spiliway capacity and serves a. an aid in
determ ining the need for more detailed hydrologic and hydraulic
studies , considering the size of the dam , its general conditiom and
the downstream damage poten tial.
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PHASE I INSPE CT IJN REPORT

NATIONAL DA M INSPECTION PROGRAM

BRIEF ASSESSMENT OF G E N E R A L  CO N 1~~T C N

A N i ~

R E C C M M E N ~~ED A C T I O N

Name of ’  Dam: ~ ig ?ass Lake
:~ : :~ ~o. P A — 0 O 3 6 8 / D E R  l~ No.  3 5 — 1 2 6

Owner :  ~ ig R ass  Lake , Inc .

State Located: Pennsylvania

County Locate d: Lackawanna

St ream:  T a m a r a c ~< C reek

D a t e  of ’ I n s p e c t i o n :  15 J u n e  1979

I n s p e c t i o n  Team: G a n n e t t  F l e m i n g  C o r d d r y  and
• Carpenter , Inc.

- C o n s u l t i n g  E n g i n e e r s
P .O .  Box 196 3
H a r r i s b u r g ,  P e n n s y l v a n i a  17105

Based on v i s u a l  i n s p e c t i o n , a v a i l a b l e  records ,
c a l c u l a t i o ns , pas t  o p e r a t i o n a l  p e r f o r m a n c e , a n d  a c c o r d i n g
to cr iter ia esta blishe d for thes e stu di es , E~ig Bass Lake  Dam
is judged to be u n s a f e , n o n e r n e r g e n c y , b e c a u s e  t h e  s p i l i w a y
capacity is rated as seriously i n a d e a u a t e .  The  sp il lw .~y can
only pass 10 pe rcent of’ t h e  P r o b a b l e  M a x i m u n ~ F lood  ( P M F )
w i t h o u t  o v e r t o p p i n g  of t h e  low a rea  by t h e  m a i n  s p i l i w a y
walls. It is estimated that the main spillway weir will
fail at about the 20 percent PMF flood. The Owner has
place d flashboards along the spiliway crest , wh ich re duces
the spillway capacity significantly. The effects of the
flashboar ds are included in the spiliway capacities above.
It i~ est imated that the flashboards will not function
properly. The resulting outflows from the failure of the
ma in spillway of’ Big Bass Lake Dam would result in the loss
of life downstream . As a whole , the dam is judged to be in
good con dition.

The stability of the main spiliway is considered
marginal for the norma l operating condition. The stability

iv
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is s i g n i f i c a n t l y  w o r s e  f o r  hi gner pool levei3 . There is no
ev idence of’ significant proolems threat~ n~ ng tr .e embankment.

If’ the flash boards were removed , tne darn could pass
23 percent of the PMF without overtoppi ng of the low area by
the ma in spiliway walls. The removal of tne flashboards
woul d significantly improve the stability of the iain
spiliway .

The f o l l o w i n g  m e a s u r e s  a re  r e c o n m en a e d  to be ~nder taken
by the Owner , in approximate order of’ prioritj, irn rned iately:

(1) Remove the flashbcards frorn the main sp~ ilway
crest.

(2) Engage the services of a Trofessior.~~ engineer
experienced in the design an c  con~ truct icn ~~ c ams  to
perform the following studies: a stA dy to .rn~ re ~~ruratel y
determine the spiliway cdpac ity required ~ t d~~r an : tr~measures required to make the spiliway nJcr~~ 1:c~~~y
adequate , and a s tu d y  to d e t e r m i n e  t h e  s t r - ~ct  ~~~~ ~ .‘e~ r t y
of t h e  main spillway and the rneas~ res re~~j t r - : na~ e ~ .e
sp illway structurally adequate. As a rni r~ r~~~, n~ s
will require an exploration program to u~-terrn .:~engineering properties of’ the main spi1l~ -~y fou~.:ati~~.
soils. Take appropriate action as necessary .

( 3 )  Provide protection against ice damage at tne
outlet works gate.

(~4) Raise the embankment to its design elevation.

(5) As part of’ the regular maintena nce program , remove
trees close to the main spillway weir , fill the burrowing
animal and stump holes , and monitor the dry seepage path by
the right abutment of the embanknent. If’ seepage is noted ,
have it evaluated by a professional engineer , as noted
above. Also , as part of this program , continue observing
the upstream slope of’ the embankment , especially after
floods. If erosion is noted , continue the present. practice
of’ effecting repairs immediately.

In addition , the Owner should institute the
following operational and maintenance procedures:

(1) Develop a detailed emergency operation and
warning system for Big Bass Lake Dam .

(2) During periods of unusually heavy rains ,
provide round—the—clock surveillance of Big Bass Lake Dam .

V
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- ~ M A i A ~~K Crt~-K , LA CK An ~ NNA L.UUN Y

EN N S Y L VA N i A

R I G  PASS L A K E  D A M

N u .  P A — O . ~ 3ô6
~~~~~~~ :2 \o . 3 5 — 12 6

E I G  P A S . ’ L A K E , I N C .  —

P i A S E  1 I N S P E C T : . 1~ ~ E~~O~~T

~ A T~~C \ A L  D A M  I N S P E C T I O N  P R O G R A M

J U L Y  19 ’9

SECTION 1

P R O J E C T  N F O R M A T I O N

‘ .1 ~e~~e r a l .

a. A utn or:tv . The Dam Inspection Act , Public
Law —~ c ’, author izec the Secretary of the Arm y , through
tre Corps of’ Engineers , to initiate a progran of inspection
of cams t r i r o u g h o u t  t h e  U n i t e d  S t a t e s.

t. Purpose. The purpose of t h e  in s p e c t i on  is to
determine if the darn consrit~ tes a hacard to numan life or
property.

1 .2 Descr iption of Project.

a.  Dam and Appurtenan ces. The essential features of
Big  Bass Lake Dam are a masonry gr ivi ty ma in spiliway across
t h e  n a t u r a l  s t r eam , an auxil.ar y spiliway in an earthen cut ,
an embankment in a nat u r a l sadd le , and an o u t le t  works .  The
masonry gravity spil lway exte nds :~oross  t h e  st ream and i n to
t h e  s t r eam b a n k s  on e a ch  s i d e .  The nain spillway crest is
58.5 feet long and :~ 8 .0  fe e t  z.~~ove s t r e a m b ed .  The tops of
the masonry walls on e~~ h side o: the crest are 2.1 feet



~

z b O v C  t r e  c r e s t .  G r e — f o o t  n~~ n ~~ a s rb ’~~ r cc  .~xter: c along tre
c r e s t .  The a~~x i l ~~a r y  s p O l l w d :/ ~s :n an e a r t n e r .  c~~t
immediately to tne left of tre na in s p i l l w a y .  Tn e a u x i l i a r y
spiliway has an eartnen control section. The control
s e c t i o n  2 9 . 0  fe e t  long ar c  :s 1 .0  f e e t  at o v e  t h e  m a i n
spiliway crest. Tne exit c h a r n e l  of t r e  a u x : l i ar y  s p i l i w a y
e x t e n d s  to t h e  n a t u r a l  s t r e a m .

The  em ba n ,< n~~n t  :s s~~t u a r ~~c :n a natural saddle about
600 f e e t  to  t n e  I~~~f t  of  tre ~ux~~liary cpill way. The
embankment is atout ~o3 f e e t  l o n g  a n d  nas  a : .e igh t  of
8.0 feet of’ nax imurn sectlor ..

The ou t le t wo r~ s is l o c a t e d  in tr~e right wall of the
m a i n  s p i l i w a y .  :t c on s i s t s  of a sluice gate and an 1 8 — i n c h
corrugated metal pipe wrich ras its outfall beneath the main
spiliway crest.

The various features of tne dam are shown on the Plates
at the end of the report and on the Photographs in
A p p e n d i x  D .

b. Location. T h e  dam is  .c~~a t e d  on T ar t a r a c k  Creek ,
approximately 1.9 rn i es w e s t  of G o u l d s b o r o , P e n n s y l v a n i a .
Big Bass Lake 2arn is shown or. USGS Quadrangle , Ste rl ing ,
P e n n s y l v a n ia , with cooroonate~ N 41015’OS” and W75°29’145” in
L a c k a w a n n a  C o u n t y ,  P e n n s y l v a n i a .  A l o c a t i o n  map is shown on
P l a t e  I

c. Size C l a s s i f i c a t i o n .  S m a l l  ( 12 f ee t  h i g h ,
1455 acre—fee t).

d. Hazard Classification. Hign hazard. Downstream
con ditions indicate that a high hazard classification is
warran ted for Big Bass Lake Dam (Paragraph 3.le and
5.lc(5)).

e. Ownersh ip. Rig Bass Lake , Inc., Oo u l dsboro ,
P e n n s y l v a n i a .

f .  Purpose  of Dam . R e c r e a t i o n .

g. Design and Construction History . Big Bass Lake Dam
was d e s i g n e d  by John  E .  H e n n e m u t h , C o n s u l t i n g  E n g i n e e r  of
S c r a n t o n , f o r  M r .  A d o l p h  S h e f f i c k .  The dam was des igned  in
1 9 5 1  an d 1952. The dam was completed in Ju ly , 1957. It was
built by Mr. Sheffick , with locally hired labor. It was
orig inally used for fishing.

The dam was acqu ired by the present Owner in 1971.
He drew down the lake at that time to construct a beach on

—2— 
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t he  u p s t r e a m  s l o p e  of t h e  ernba nkrte rt. The en b u n k m e n t  s lopes
were regraded at that time .

Flas hboa rds were  p lace d or t h e  m a i n  s p i liw a y  cres t
in 1972. Ever since its original construction , nearby
r e s i d e n t s  have  been c o n c e r n e d  a b o u t  t he  dam. They objected
to  t h e  f l a s h boar ds , t he p l a c e m e n t  of wh ich wa~; approved by
the Commonwealth. To placate their objections , an aux iliary
s p i l i w a y  was c o n s t r u c t e d  in  1973 .

h .  N o r m a l  O p e r a t i o n a l  Procedure. The pool is main—
tam ed at the top of the flashboards on the spiliway crest
with excess inflow discharging over the spiliway.

1.3 Pertinent Data.

a. D r a i n a g e  A r e a .  ( s q u a r e  m i l e s )  1.8

b . Discharge at . Damsite . (cfs.)
Maximum known flood at. damsite 610

Ou tlet works at maximum pool elevation 30

Spiliway capacity at maximum pool
e l eva t ion:

Ex ist ing co nditi ons ass umin g f l as h boards
rema in intact.

(1) Pool at top of’ spillway walls ,
E l. 1841 .5 .
Ma in Spi l lway  180
A u x i l i a r y  S p i l l w a y  30
To ta l  210

( 2 )  Pool a t  top of e x i s t i n g  embank-
m e n t ,

El. 18141 .9.
M a i n  s p i llw a y  310
A u x i l i a r y  sp i l l w a y  100
Tota l

( 3) Pool at des ign  top of embank-
m e n t ,

El .  18 142 .5 .
M a i n  spillway 520
Aux iliary spillway 290
Tota l

c. Eleva tion. (feet above msl.)
Top of em bankment (design) 18142.5
Max imum pooi 18142.5
Top of em bankment (existing) 18141.9
Top of sp illway walls 18)41.5
Top of flashboards (normal pool) 18140.5

—3 —
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Spi l lw a y  cres t
D e s i g n  1838. 14
Existing 1839.14

Auxiliary spillway crest 18141.0
Upstream invert outlet works 1632.9
Downstream invert outlet works 1832.9
St r e a m b e d  at  toe of m a i n  s p i l lw a y  183 0. 14
Natural groun d at downstream toe of
embankment 18314 .14

d. Reservo ir Length. (miies)
Ma in spiliway crest (existing) 0.5
Norma l pool 0.6
Max imum pool 0.7

e. Storage. (Acr e—feet)
M a i n  s p i llw a y  cres t  ( e x i s t i n g)  188
Norma l pool 277
Max imum pool 1455

f. Reservo ir Surface. (Acres)
Ma in spillway crest (existing) 79
Norma l pool 814

• Max imum pooi 914

g. Dam. (embankment)
Type Homogeneous

e a r t h f ill

Length (feet)
Design 14814
Ex ist ing 1400

He ight  ( f e e t)
Design 8

Topw idth (feet)
Design  10
Existing 3

Side Slopes
Design

Upstream lV on 2H
Downstream 1V on 2H

Ex isting Conditions
Upstream lV on 19H
Downstream Varies , 1V on

3.14H , m inimum.

L 
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Z o n i n g  ,~O i e .

Cut—off ~.one.

Grou t Curtain None.

h .  D i v e r s i o n  and  Re~~u l a t i f l & Ju nn e l .  N o n e .

i .  S p i l lw a y ~~.M a i n  S p i l lw a y
Type I n c r r y  gravity

w e i r  w i t h  n e a r —
OG EE concr ete
c re st .

Leng th of Weir (feet)
Design 58.0
Ex ist ing 58.5

Crest Elevation (existing) 1839.14

U p s t r e a m  C h a n n e l  R e s er v o i r

Downs tream Channel Natural stream.
A 20—foot long
c o n c r e t e  a p r o n
is at s t r eambed
i m m e d i a t e l y

• be low the  w e i r .

Aux iliary Spiliway
Type Eart h cut

w i t h e a r t h en
control section

Len gth of’ Weir (feet) 29

Crest Elevat ion 18141.0

Upstream Channel Reservo ir

Downstrea m Channel Supercr itical ,
grass—lined cut
to ex isting
stream .

j .  Regulating Outlets.

—5—



One 18—inch
Type diameter cor—

r u g a t e d  me t .al
p i p e  ( C M P ) .

Len gth (feet) 8

Sluice gate onClosure upstream side
of ma in spil l—
way wall.

Right. side of
m a i n  sp i l l w a y.

— 6—
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S E C T I C N  2

E N G I N E E R I N G  DATA

2.1 Design.

a. Data Ava ilable. Some engineering duta are available
for the structure as originally designed . Most of the data
is contained in the Pennsy lvania Departm ent of Environmental
R esources  ( P e n n D E R )  f i l e s .  The o r i g i n i l .  ~i e st g n e r  r evea l ed

F t h a t  no a d d i t i o n a l  i n f o r m a t i o n  is a v u i l a n l e  f o r  the  o r i g i n a l
s t r u c t u r e .

T h e r e  is good i n f o r m a t i o n  on t h e  f l a sh b o a r d
s t r u c t u r a l  d e s i g n ;  t h e s e  were  a d d e d  as a m o d i f i c a t i o n  to the
d a m .  The a u x i l i a r y  s p i l i w a y  was a lso  added  as a
m o d i f i c a t i o n ;  t h e  p l a n s  f o r  t h i s  s t r u c t u r e  are a d e q u a t e .
Hy draulic data are lacking for both the auxiliary spiliway
and flashboard design. There is no information concerning
c h a n g e s  made to t h e  e m b a n k m e n t  s i nce  i t s  a c q u i s i t i o n  by t he
p r e s e n t  O w n e r .

A l t h o u g h  t h e  c o n s t r u c t i o n  d a t a  a re  l a c k i n g , the
original designer , who was on the site per iodi cally dur ing
construct ion , stated that he was not aware of any problems
e n c o u n t e r e d  d u r i n g  c o n s t r u c t i o n .

b. Design Features. The project is described in
Paragraph 1.2a. The various features of the dam are shown on

• t he  P l a t e s  at the  end of the  R e p o r t  and on the Photographs in
• Appendix D. The e m b a n k m e n t  is shown on P l a t e s  2 and 3A and

on P h o t o g r a p h s  A , B , and  C. The m a i n  s p i l l w a y  is shown on
P l a t e s  2 , 3B , and  14 and on P h o t o g r a p h s  D and  E. The outlet
works is shown on Plate 3B and on Photograph D. The
aux iliary spillway is shown on Plate 5 and on Photographs E
and  F.

c. Design Considerations. The embankment ~as designed
without any cutoff prov isions. Current standard practice
w o u l d  r e q u i r e  e i t h e r  c u t o f i ’ pr ov isions or an ~.i a1ysis of the
foundation soils. The deoign of the flashbcards is

• d iscussed in Section . .

2.2 Construct ion.

a. Data Ava ilable. The available data are very
limited. As noted previously, there were no reported
problems encountered during construction. However , the
original designer and representatives of the Commonwealth
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rarely visited the site during construction. Both the
original designer and the Owner ’s present engi neer were
uncerta in that the embankment was constructed to its design
elevation.

b. Construction Considerations. There are insufficient
data to assess the construct ion.

2.3 Operat ion. There are no formal records of operation.
The Owner  d id  not  r epo r t  any p r o b l e m s  having occurred over
the operat ional history of the dam .

2.4 Evaluat ion.

a. Ava ilability . Engineering data were provided by
the Bureau of Dam Safety, Obstruct ions , and Storm Water
Management , Department of Env ironmental Resources ,
Commonwealth of Pennsylvan ia , by the original designer , and
by the Owner , Big Bass Lake , I n c .  The Owner made available
the President of the Corporation , the Ma intenance
S u p e r v i s o r , and t he  C o r p o r a t i o n ’s C o n s u l t i n g  E n g i n e e r  fo r
information during the visual inspection. The Consulting
Eng ineer and the original designer researched their files

• for further information at the request of the inspection
team.

b. Adequacy . The type and amount of design data and
other engineering data are somewhat limited , and the
assessment must be based on the combination of available
data , v isual inspection , performance history , hydrologic
assumptions , and hydraul ic assumptions.

c. Valid ity. There is no reason to question the
val idity of’ the available data. As is noted in Section 5,
the sp illway crest was constructed 1 foot higher than the
des ign drawings indicate.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The overall ap pearance of the dam is good .
Some deficiencies were observed as noted below. A sketch of’
t h e  dam w i t h  the locat ion of def iciencies is presente d in
A ppendix B on Plate B— i . Survey information acquired for
this report is summarized in Appendix B. On the day of the
inspect ion , the pool was at the top of the flashboards on
the main spillway crest.

b . Embankment. The em bankment is in good condition.
The sand beach on the upstream slope is in excellent
cond ition without any evidence of erosion. The grass cover
on the remain der of the embankment is in good condition .
There are a few holes in the downstream slope. Some holes
are caused by decaying tree stumps; others are caused by
burrow ing animals. None of the burrowing animal holes
appeared active. No seepage was observed downstream of the
dam . As shown on Plate B— i , a swale was observed extending
d o w n s t r e a m  from the  r i g h t  a b u t m e n t .  The Owner ’s eng ineer
reported that there used to be a minor amount of seepage in
the swale , but that it dried up when the Owner modified the
em bankment. A few stagnant pools of’ water were observe d in
the swale , which does not presently have positive drainage.
The drainage in the swale was modified when the area
downstream of the embankment was filled to create a parking
lot .

The survey performe d for this inspection revealed
that the embankment slopes are much flatter than the design
slopes. The slopes are indicated in Paragraph 1.3. The
survey also revealed t h a t  the  top of the  e m b a n k m e n t  is a
max imum of 0.6 foot below its design elevation. The lowest

• area is at the right abutment. There are  m a t u r e  t rees
growing in this area. It is uncertain whether this area is

• part of the embankment or the natural overbur den.

c. A p p u r t e n a n t  S t ruc tu re s .  The m a i n  sp il iway  is in
good cond ition. No seepage through the masonry was
observed ; however , a minor amount of flow was occurring over
the flashboards , which would have obscured any minor seepage
areas. Most of the flashboard pins were No. 7 reinforcing
bars. For 20 feet to the right of the left end of the main
spil ay crest , the flashboards are supported by various
pipes and pins measuring from 1 inch to 1—l /14—inches in
d iameter. The maintenance supervisor reported that these

• ~dd size pins had just been put in. He also reported that

—9—



the ma sonry in the left sp~~l w a y w a i l  hac Duu t beefl
r e p o in t e d .  sm a l l  t r e e s  are growing tnm ediat .ely adjacent to
t h i s  ar e a .  The s u r v e y  p e r f o r m e d  for t h i s  i n s p € ~ct i o n
r e v e a l e d  t h a t  t h e  m a i n  sp iliwa y crest is 0.5 foot longer
t h a n  i t s  d e s i g n  l e n g t h .  I t  a l so  r e v e a l e d  tnat t h e r e  is an
area  at t h e  r i g h t .  abutme nt of tn~ mai n spi llwav which is
0.3 foot below the top of tne wìU. For low flows; m inor
constrictio ns in  t n e  chann el i n niediatelv downs tream f r om  t h e
ma in sp i l l w a y  cr e at e  a ta~. l w a t e r  con di tio n at the toe of th~
rta in spiliway. At ni~ n flows , the const rictions would be

•~rowned and t ai lw ut er would be contr oli~ d by a 142— inch
oia ’neter culvert. under a road t n . it. is •iDOUt ~~3 r e e t
downstream from the main s p i l i w a y .  The top of tie road is
2 . 3  f ee t  b e l o w  t h e  m a i n  s p i l l w a y  c r e s t .

The a u x i l i a r y  s p i l l w a v  is in good c o n d i t i o n .  When
t h e  l e f t  w a l l  of t h e  m a i n  s p i l l w a y  was r e p o m n t e d , t he  g r a d e
of the auxiliary spillway was •list.urbec . One end of the
control section is 0.2 foot above its d e s i g n  e l e v a t i o n .  The
frass cover in the auxiliary spiliway channel is in
generally good condition.

The outlet works is in .~ood condition. The sluice
gate was opened about ID percent by one m an  in a b o u t
5 ~ i n i t e s  w i t h  no a p p a r e n t  p r o b l e m s .  The s lu i c e  g a t e  is
~tttached to upstream side of the  ri gh t  sp i i iw a y  wa l l , w h i c h
is  ~i r e c t ly  e x p o se d  to  t h e  r e s e r v o i r .

i. Reservoir Area. Most of t he  w a t e r s h e d  is owned  by
E’ig Bass Lake , I n c .  The U SGS m a p p i n g  i n d i c a t e s  e x t e n s i v e
swamps  in a si g n i f i c a n t  p o r t i o n  of ’ t he  w a t e r s h e d .  The
r e m a i n d e r  of t h e  w a t e r s h ed  is r o l l i n g  h i l l s ;  i t  is m o s t l y

• wooded , bu t  developed to a minor extent on the left side by
t h e  Big Bass ~ake D e v e l o p m e n t .

e. D o w n s t r e a m  C o n d i t i o n s .  T a m a r a c k  Creck  f lows  f rom
the m a i n  s p i l l w a y  t h r o u g h  a n a r r o w  v a l l e y  f o r  0 .5  m i l e  to
P e n n s y l v a n i a  R o u t e  307 ( P A — 3 0 7 ) ,  w h e r e  it f l o w s  t h r o u g h  a
s m a ll  c u l v e r t  u n d e r  t h e  r o a d .  I m m e d i a t e l y  u p s t r e a m  of the
road th e r e  a re  two  d w e l l i n g s  and at  l eas t .  S t r a i le r s
i m o e d i a t e l y  a d j a c e n t  to t h e  s t r e a m .  These  s t r u c t u r e s  a re
less t h a n  10 f e e t .  a b o v e  s t r e a m b e d . The s t r e a m  t h e n
c o n t i n u e s  fo r  0 . 9  m i l e  to i t s  c o u f l u e n c e  w i t h  t he  L e h i g h
R i v e r  j u s t  u p s t r e a m  of I n t e r s t a t e  —380 ( 1 — 3 8 0 ) .

The em bankment is in a saddle. A small stream ,
t e r m e d  L e h i g h  R u n  in  some r e p o r t s , used to f l o w  t h r o u g h  the
saddle. The stream bed extends f o r  0 .6  m i l e  f rom the
e m b a n k m e n t  to t he  L e h i g h  River t h r o u g h  a relatively wide
v a l l e y .  The L e h i g h  R i v e r , w h i c h  is f a i r l y  n a r r o w  in  t h i s
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reach , e x t e n d s  f o r  0 .8  mi le u n d e r  b o t n  ~A—~ 0~ a n d  a l oca l
V road , to its confluence with Tamarack Cree~ just upstream of
4 1—380. Some camp builaings are located 0.2 mile u p s t r e a m

f r o m  the  c o n f l u e n c e  at  t he  r i g h t  bank  of t n e  L e h i g h  R i v e r .
Access  to both  the  dam and t he  e m b a n k m e n t  is v i a  m a n y  p u b l i c
and  p r i v a t e  roads t h a t  are d o w n s t r e a m  f r o m  t h e  s t r u c t u r e s.
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? D D .~~~

‘4 .1 Procedure. Tie r e s t ’r ~~J~~r ~s ~~nt at r~~a ~ t tne top of’
t n e  f l a u n b o a r d s  on t h e  sp i w .y  cr~ ot , ..n t n  excess i n f l o w
d i s c h a r g i n g  ver  t n e  s p : l d w a y  ~nn ~n to i.’r~arac.~ C r e e k .  An
‘8— inch d:ameter ccrru : it ci me~ p :cc iircna rges i n to
Tim irac~ Cree.< . Since th ~~~~ :s ~sei onl y to lower tue

it is usu~~lly c osec . T~ e i~~ e is ~o..iered annually to
ma~ nta~ n tne b e i m  ori tne enb.n~ n~ nt.

~.2 M a : r . : e n a n c e  of 2 a m .  Tu e  n~~m ~s v~ s:ted ~tit~ y by t~.e
miir. ten ~nce a~~~~rv ~~~~~~~~~ w : c  oD~ ~rvea tnc goner condit~~on
of tie i a n .  Th e  b r u s a  ~ n d ~riss are: c~~t v e r y  f r e q u e n t l y .
T n e  f ’ l a sh o c a r i s  ar e  1 i s j~e c t e c  D y tie Owner ’s eng ineer
an r .u a i y a n d  r ep o r t . s  a re  s - ’n t  to f’ ton  T o w n s h i p .  O t h e r
t h a n  t n t s , format •a n r;uul i n s~~e ct i o n s  a re  not  p e r f o r m e d .

~ .3 M a i n t e n a n c e  of O p e r a t L n g  F a c i l i t i e s .  The o u t l e t  works
g a t e  is o p e r at e d  a n n u a l l y  to  lower  t he  l a k e .

~ W a r n i n g  Sj s tems in E f f e c t .  The  O w n e r  s t a t ec  t i a t  tricre
is no emergen cy  op er~~t~~on and warnin g s y s t e m . He was not
f a m i l i a r  w i t h  tn e  d o w n s t r e a m  c c n d :t i o n s .

0 .5 ~vaiuat :or. of O p e r a t i o n a l  A d e q u a c y .  The m a i n t e n a n c e  of
t h e  dam is g o o d .  H o w e v e r , t n e  O w n e r  is a p p a r e n t l y  not
familiar with c e r t a i n  r e q u i r e m e n t s  of dam m a i n t e n a n c e ,
e s p e c i a l ly  w i t r i  t he  f l a s h r o a r d  p i n s .  The d a i l y  i n s p e c t i o n
p r o g r a m  is goo d , b u t  f o r m a l  a n n u a l  i n s p e c t i o n s  by a
p r o f e s s i o n a l  e n g i n e e r  are n e c e s s a r y  to detect potentially
hazardous conditions . An emergency operation and warning
system is necessary to  r n i t i g a t . e  any  h a z a r d s  d o w n s t r e a m ,
should there be evidence of stress at the dam .
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HYDR 3u D O Y AND ~Y )RAJL lJS

5 . 1  E v a l u a t i o n  of ’ F e a t u r e s .

a. Design Data. Tne data •ava:lab ~ e for r e v i e w
c o n s i s t  of t h e  o r i g i n a l  ma in  s p i i i w a v  n e s i~~n .  he c a p a c i t y
was e s t i m a t ed  a t  1 , 140 cf s , u s~~n~ 3 feet of nead over the
m a a n  s p i l lw a y  c r e s t .  F~ow e v e r , j~~a g : n z  r i  tne e x i s t i n g
conditions at tie site and tie er.d— of—con stru ction
photographs in the Penn~ E~ fi ies , the ‘tam spiliway crest
was cons tructed 1.0 foot. CDOVC :tS cesign eleva ’ ion.
Although Plates 3A and 3E snow 3 feet tetween one main
spillway crest and the top of one walls , the difference
m e a s u r e d  in t ie  f i e l d  was only 2 feet. The spillway has
since been modified by the addition of flashboards. A .so ,
an auxiliary spiliway has been constructed. No estimate of’
the spiliway capacity with tiese features is available. Tue
estimated spillway capacity for the various conditions is
presented in Appendix C.

The design of tne flashboards is presented on
P l a t e  14. The aesign utilized No . ~ reinforcing bars. The
d e s i g n e r  a s s um e d  t h a t  t h e  ba r s  w o u l d  f a i l  a t  a y i e l d  s t r e s s
of 36 , 000 p s i .  R e i n f o r c i n ~ ba r s  are  not  u s u a l l y  supp l i ed
w i t h  a y i e l d  s t r e s s  of 36 ,000 p s i .  N o r m a l l y ,  t h e y  a re
s u p p l i e d  at  140 , 000;  50 , 000;  a n d  60 , 000 p s i .  F u r t h e r m o r e ,
y i e l d  s t r e s s  is not  t h e  usual criteria used in  t h e  des ign  of
f la s h b o a r d s  b e c au s e , even  if y i e l d  s t ress  w e r e  exceeded , it
would only guarantee a slight plastic deformation but not
failure. The usual flashboard design uses hollow pipes.
Ult imate stress is usually used to ensure failure. For
these  reasons , th e analys is descri bed he reafter for the
e x i s t i n g  c o n d i t i o n s  a s sumes  t h a t  t n e  f l a s h b o ar d s  r e m a i n
intact.

b. Exper ience Data. The Owner stated that no records
of m a x i m u m  pool levels  were a v a i l a b l e .  The origina l
d e s i g n e r  r e p o r t e d  t h a t  the  l a r g e s t  fl c\ .  he r ec o l l e c t e d  was
d u r i n g  T rop i ca l  Storm Diane  in  1955 , w h e n  th e  pool was n e a r
t he  top of the  sp i l lw a y  w a l l s .  Th i s  is used as the  f lood  of
record.

a. V i s u a l  O b s e r v a t i o n s .

( 1)  Genera l .  The v i s u a l  i n s p e c t i o n  of Big Bass
Lake Dam , which is described in Section 3, resulte d in a
number of’ observations relevant to hydrology and hydraulics.
These observations are evaluated herein for the various
features.

— 13—
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c 2 )  ~ n in- : ’ en.~~ .nw ,ro is o~, the to;~ of to ’
e m b a n k m e n t  r~~iu co tue s: Iway c~ ,~~cmt y, ass~.imn ~ t iit t i e
main sciliway wa~~is cou ld oe overtoppen . Tie un~ rote ctou
upstr eam SiOt .~ is ar~ eru .: ~uu tao ~~rd . r~: we ; ~~r , o n e s lop e  m u
a lmo sr fla ~ , wh mon re du c~ ~ t r~ n i s  r ~ :o~ t v . Del t y
in spectio n s and s~~jO main t~ nat~ce , as ire no~ o~~.ngp e r f o r m e u , fl :~.~iOO any nez ~~ t I toat .T.ignt exm0 t .

(
~~ r :er .unt Stru~ t~ re~~. Tie •~a:n

w a s  const ru~ to I ‘:Oc abov e it .~ d e , :~~a e~ e’~a t~ or1 , as
r~~~ ’~ i m u  P a r  ~:rasn 5. .a. Tn~ s par agru~ :. a .so totes t i a t  tie
fla shb oard s are assumed c t to :ts m 1. BoOn lue se conoit :. mus
smgnm f lca n ol 7 reduce the spiliway c~ pac it.y .

Tie a~ xiiia ry sa.ll~ ay is similar to a Soil

~cnserv~ t.ion Servuce (SOS) aux m ~~iary spi liway desiOn . Tue
SOS usually Oesigns auxil m ary ~p~~1lways to pass f oods
greater than a 100— year frequency. As one oux tl~ ary
s,~iliway crest at Bi ~ Bass Lake Dam is only 0.5 foot aoov-
the tap of’ tue flashboanis , it will pr ooab ly nave water flow
in it at significantly less than a 130— year frequency.

(~
) Reserv oir Area. The deve lopm ent covers a

suffici ent ly small part. of the waiershei ann Is suff~ cienoly
s p a r s e  t h a t  it wil l nave a neg1i~t io L e e:’fect on the
hydrology. Although the swamps in tue watershed may nave a
sign ific ant effect on runoff from s m a l l  storm s , t h e y  wa ll
probably have ueg lig~ ble effect on a ? r o D : i h l e  M~~x i n u m  ~ lood
(PMF ) , which assumes saturated soil conUticus . Tue
assessment of the dam is based on ex a stm n g co ndi t i ons , auc
the effects of future development ar~ not consi dered.

(5) Downstream Conditio ns. A c ~ o.; to all feature s
of the dam is good. No condition s were o:serveo downstream
from the dam that. might present sigrimf ’ ao~ nt n i r aulan ua zar :
to the dam. It is estimated t h a t  ~~~ r o a m w :y emoanwmen •
downstream will not. produce a backwater effect on one
spillway crests. It. is probably beneficia l nyd ruul i cel1 ’~ in
that the tailwater creates a plunge p00.. ~s :~ snr1be d in
Paragraph 3.le , the failure of the main splli~~~’ w ear or the
embankment could cause loss of life , alonoog h at different
a reas .  Because  of the  p o t e n t i a l  for loss  of l i f e  it ’ tue dam
we re to fail , a high hazard classificatmon is warranted for
Big Ba ss L a k e  Dam .

d. Overtopping Potential.

(1) Spiliwa y Design Flood. According to the
c r i t e r i a  e s t a b l i s h e d  by the  O f f i c e  of t he  C h i e f ’  of ’ E n g i n e e r s
( O C E ) , the Spi llway Design Floo d (SDF) for the size (Small)
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( 2 )  - r : j ~~~~ o~~~” : ’ . Tue w .~te:’uuod .~~u
‘ r . e : w: . t .’ .~- ’— _ 0:: c ;,t i:~~~~~r ;o.i. ‘~~~‘ .~~. — l e r

o n :
f.. w~. t i c : .  -u  u c t u  r~ u.~c~: cc s:re - ~~cr :cns.

~n ;:oa;u , It  nas one c~~o~~om1: ’ to o :-r . .late an overt ~ppar ~
- - - - . ,

~~~~~
, .  - a

C .  ~~~~~~~ ~~~~ . .  . ,~~- .  A ~‘ -~ D . .. .~~~~ ~~~~~~~~~~ ~~~~~~~

tn rou gn t
t t , m .  ~~~~ u O : ’~~~ ‘ t e t o . s  ,‘:-:r ’ - . o e :  u r  vdrlo a

p e r n e n t a :e~ of t~~e l ’ ~~.

;. Fe r .:.e~ t. r osalts ar :
t i e eu~ s: .. en : ,~ C. u~ aua~~’s as re ed s

t o u t  O r  C a : .  ~ i .  p a s s ~n . o  r ’ : a i t  o f ’  one -~‘i i’ watuo ~~
overto tcing ~: t n ~ ow ~re~ ty - .‘~ s~ al~~~aj ‘~a1~ s an .
a o o ~~t 23 ~e r c e r , t or ’ One ~

- ‘
~~~~

‘ 
~~:

‘
~~~~~~.t  v~~~ t o p i~~ t of’ or-c

of t t e  . r 0 ,C ’ . t . If’ mn . flasno ar:s WCOe
r e n o v e S , o n :  d o n  cc : l d  ~~~~~ m n  ma t 2~ ~~5e :.t of’ one ~~~
~m o n~ ,.t o v e r t  ~o p i u g  of t n t -  ~~w ~cea ny toe z~ :n spi.llwa :

C - . ) i : l ’ u v  ~~~ .ao . Tn~ cra te r_ a f’ ratmun
sp Il way as ~ 5eSettaO .n A:per: i~. 2. As :ascraaeo
ac0000n t , tie ster~ l mo y a: One :-~~isoar -g roan scIl~ wu u’ w e_ n
0.5 ~ous ,tere~ mar~ au~~

_ zor one narm al operet :u~ conc~~t~ o:.
-
~~~~ on e la~m~ roses , tne soccalato of one ‘taco spil lwa l w e_ c

w a r s e r m s .  ‘ t w a s  a s s u m e d  t o a t  t o e  w ea r would :vertur., aarar~gt u e  20 p e r c e n t  .~MF st o r m  whet toe s p i~~iw a J  wa Is woul C be
o z e r o o p p e n  ny ~~~ :oot. Faa~ ore w a s  assumes to or complet e
w o o n i n  0 . 1  h o u r .  The  b r e a c h  s o u l s  c re a t e  a peaw out f l o w  of
6 , ThO c f a .  T ha s  was r o o t e d  t o  the ~,sma~ e :enoer , wh re i t
r~~m s e :  t h e  w a t e r  s~~r f a ~~e by 2 . 3  f e e t .  T h e r e  s ~n a u c r e ~iscd
h a z a r d  to  loss  of l a f e .  The  s ,m~~~~~w a /  o a p a - u a t y  as r a t e s  as
s e r i o u sly  a u ad e~~u a t e .
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‘
~ J CT~ rA l. S:A~~ LI:y

6 . ’ - v . l ~.a 0 r a f 0 t ”  . ,~~~ __o-~~~ _~_~t .

~~~~~~~~~~ ~n 5 .

Tue v o ~.a~ tt ae-:0 ,~ n o f’ z1~
f’~~n , A ’. . :.  :‘T . - : n :, ed  in he:t~ cn 3, oes~~lte a a n a

u ..uoer of o o s e r~~ i t _ o u s  r - ~~’ :ve :. ° t o  so : .~ct .~- ,l : t l 0 i l o t y .
ne se  o o s er ~’~~t . o n s  i:’ : ~~~~~~~~~~ n e r e~~u :cr  t h c  .‘ e r a o ~~a

f C ores.

1) H o t a n w u e t .  Tue t 0la :.‘ water in t u e  s~~a e
w r e  5 a f ’ f O L ~~ t t j  f a r  “ n o . ,  o n e  :.:snw:ent Ous t I t  SC’C ’tS
. n a ~’e ly  t u a t  tn- ’1’ were causes cy .-~ater f r o m  t u e  r - e e e r v c a r .

- ne isse:,snen.o o: tue wn jr’ ’  s en -a rmeer con ceru~ o~
e~~m m : u a o  m a n  of one  u e e p a ~~e a p p e ar .~ c o rr e c t .  T n u  s t e n u  an :
~~. r c o A u~. a . ~~1 r o l e s  p r o v _ d e  a o c t e n t i a l  s eeoa~~e a t h .
T h e  t r e e s  at  tue r:~’ot a c u o m e i t  ar e  ~u d e s i r ~~sle , n-owe -icr ,
o n e y  m a  n o :  i:~~e~~r t o  ne  a s:~~n a f ~~o a n t ua :~~r u .  ~s a t cc

t u ~~o i nc  . n w m e n c  ~~ o c o n s t r u c t e c  t o  ct s  oe s a ~~n
- .oo , t - m e l o w  a r e a s  c:~~i: u~ ve  b e e n  c a u s e :  by

s e t o l e m e u t  or  p o o r  c :u st r .~o O _ o r .  p r a c o  0Cc.

( 3~ A o :~. rt e n a u t  St r a m t~. res .  Th e  sm a l l  t r e e s
~r : w _ u ~t at  o n e  ~ f t  or  t u e  n a a n  sp i i w a v  a r c  a n a z a r o
b e c~~.se t n - e a r  r o o t s  t e n .: t o  ca~~i o d g e  one  m a s o n r y  t l o ck s .  As
o n i s  a r e s  :oas j~~st o c c u  r c p o c n t e a , o n e  h a z ar :  ca v e r y  m o t o r
a t  p r e s e n t .

a .  D e s a g n  an:  C o n s o r - act i c - n D a t a .  No s t a b i l o t y
a n a l v o a s  was p e r f o r m e d  f o r  t ie  o r o t a n k u e n t .  A s t a b i l i t y
a n e l J s a s  -was p e r f o r m e :  f o r  t oe  .u a i n  s o i l l w a y  w e a r  d u r i n g  t h e
c e s a g u  or  tn e  car t . T u e  c a m o u t a t c o r . s ace  an tue ?e r~n~~~r
f i l e s .  T h e  r e s u l t s  ar e  s h o w n  or ? at e s  3A an :  ~3. Cu o h o s
p l a t e  Case  i n d i c a t e s  r e s e r v o a r  e r r . p t v , Tie- V 2 i n d a c c o e s
r e s e r v o i r  f u l l — n o  u p l i f t , an d  Case  3 o r . d O c a t r e  r - F s e c v :~~r
f ’-~ l l — u p l i f t .  Tue  u p l i f t  was c o m p u t e d  ~. s m  5- 3 p e r c e n t  of
t h e  hea :  a r .n  no t m i l w a t e r .  T u e  - a n a l y s a s  ~as f o r  t ie  w e b  as
: es l g u e s , t u e  c r e s t  was  c o n st r u c t e :  1 f o o t  . .oove t h e  d e s ign
e l e v a t I o n .  The  toe  p r e s s u r e  was r i o t  adiressed in t .ne
an . a i  Si S.
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:~ cou ,j mrs ° bu n -wa am toas. report , au a.,yae~. w. cc

‘ 
p er : ar m e d  -.. s : rm ~ o ne o I o w a n ;  a o o u m p t m o n : ~ : ~-al~ n y c r o s t a t a c
r~caa on the ups m r ~~arn fame ar.o c o wi s t r e a m  fans ; and  s p l o f t  of
f u l l  ta~~1w at e r  ~ cdC a t  t h e  ne -c l arm o toe  p 1-am 2 / 3  t u e
d i f f e r e n c e  b e t w e e n  h e a o w a t e r  a n n  t - a i l w a t e r  a t  t u e  h e c i ..
O n l y  t h e  s e c t i o n  -at t h e  t o t t~~rt of one  f o o t  a m ;  w a s  a n a_ y z e : .
The  r e s u l ts  a re  s u r n m a r i z e a  on t h e  f o l l o w o n o  t a c .~e .

Rc a -~it outU i st 5 r . c e  T h e m e Toe .~re ss ,~r-s
0-onoitior: Toe (Ft.) Thus/Square cOot

1 . Pool at 1/2 ?~ F b -i d
t a i lw at e r  3 ft. . b e l o w
flashboarn cre0t . 3. L,2 5 •9

2 .  Pool at- f l a sab o a r :  c r e s t
oaiiwater 2 ft. above
s t r e am b e d .  0 .9 5  3 .0

3. Pool  -at main spo..lway
ores; tailuater 2 ft.
aoove  streanmbed. 1.6 1.8

T h e  f o u n c a t i o n  of one  s t ru c t u r e  as c esc r ibed  in
the  P e n u D E ~ f i l e s  as a “ l i gat  gr e y  c lay  i n t e r m i x e d  w i t h
rocks  and b o u l d e r s . ” It  sh o u l d  be noted t h at  t u e  s ec t i on  -:

a n a l y z e d  is a s s u m e d , b e c a u s e  t he  des ign  and a s — b u i l t  c rest
e l e v a t i o n  v a r y  by 1 f o o t .  The soil p r o p e r t i e s  of tne
f o u n d a t i on  are  u n k n o w n .  A c c o r d i n g  to the  6C~ G u i d e l i n e  fo r
S t ao i l it y ,  t he  r e s u l t a n t  sr -od d be w i t h i n  t h e  m i d d l e  t h i r d
and  t h a t  t he  toe p r e s s u r e  shou lc  be witni in acceptable
l i m i t s .  The r e s u l t an t  is o u t s i d e  t he  m i da l e  tu rd in a l l
t h e  cases no ted  a b o v e .  For the  pool at  f ’l a s nb o a r d  crest ,
t he  toe p r e s s u r e  is m a r g i n a l .  For the  ~ OOi a b o v e  f i ash b o a r d
c res t , the toe pressure is excessive.

c. Operat ing Records. There are i’m o f o r m a l  reco rc s of
operation. No evidence of inst-ability on amy feature of the
da m has been  n o t e d .

d. Post—Construction Changes. As descra : -am prevoously ,
the ad dition of flashboards on the main epill w a y wear has
not improved the stability of the stract3re . The regradir’ig
of’ the em bankment fi-totenea the a~ opes and probably
s i g n i f i c a n t l y  improved  i t s  s t a b i l i t y ,  a l t h o u g h  d e f i n i t e
c o n s t r u c t i o n  da ta  are  l a c k i n g .
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c. .r e m n o i c  - ; .tj. Hog 3,ior  am-c Ocu : oc..tuain Se i s m i c  Con e  1 . ~e rnoal ly It  c m  cc ron ~~m s e r e s  t h a t  if ad a m  in this none sas -tie quat e f.ict.orc ; of safety auoer stet. Ialo i d o n g  conditi on :; , it eon be issuaco a mt ’e for amy -~x pecte -me i rt.hquake loading. However , a once there ~re f o r m a lstatic stabil ity analyses , an: tterc ca t. c- :‘otcnt 1-i l or ’e a r t h q u a k e  f o r ce s  m o v i r ~ or c r o c k m  ng he m a m o n -’m- - a m  nspiliway , the the o r etmcab s~~aemic stab ilat y of hi~ ~‘,uss hawe‘1a~ a m n i o t  be t s s e s se~.
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S~ JT ~~
,45 55~~~/~~’~~~, h- Ct N ~~h - N : A ’ r r T h S , .H’~T ~M~l r r , 4 L ~-~::Asu~ ES

‘ .1 Pam A5sc: smL ’:l t..

a. Safety.

~ I)  3a~ ed or; avail ab le records , vi- .a~~b
inspection , c,il;ui~~r. m o-m s amd past upe’~ mtlo r :,m performauc~
~3 i g  r3 asa la-it-- I o:: am ~uJ tc-n to be am g c c  con~ L :  lo u .
H o w e v e r , t h e  s p a l l w ay w i l .  pass c’Jy ~0 peroo t or’ one P~fl-’
w a t h o u t  o v e r t o p p i n g  of t h e  low a n n  ny t e m m a ’ ~~sp~ ll wav
w a l l s  a nd 20 p e r c e n t  of t rmc P~~:-’ w. tr io st overtoppcn g of’ toe
c x  Lst ing emban kment. The Owner has ~: a S C O  f b a s h h c - a r s s  i l  on ’.t
t h e  cp u  b w ay  crest. rec .uuse of t h e  - r csigfl , the “lashsoo :cs
c a n n o t  be r e l i es  upon to prop a ’ly faus t ian. It as assumes
t n t .  O n e  m a c n  sp ib i way wo~ id overt urn surong tue 20 t r ’ceut
P.”~F st-arm. This would r e su . t  in a loss  of life ..cw:.strea,9 .
T h u  sp a l  lw ay  c a p a c i t y  is r a t e s  -am s e r m c a s ~~y a
A c e o r d o n g  to  en t e r !  a c s t . a h l i s h e d  f o r  t o e s e  s t uc i e s , t h e  sum .
m u s t  be r a t ed  as u n s a f e , n on em e r ~~en o y , o e o u u s e  t h e  S~~~~4 l l w a y
cap acity am seriously inadequate.

(21 ‘Che st ,mf:li t.v of one rt aon sp ib iway is
o u r g i r r a l  f o r  t h e  riormul operat ong cond~ t ion and
sa~~ni (aman tly worse for higher pooi cond~ t~ ons. There am no
evaden ce of problems onreatenong the stabol~~ty of thee mb a n ~ r n e n t . .

( 3 )  It’ the r’lashboards were removes , the darn
rouTh pass ah~ ut 23 percent of t he  P>I F w a t h o u t  o v e r t a p p c n p
of  t h e  low a r ea  by t he  m a i n  s p l i o w a y  w a 5 l s .  The  r e m o v a l  of
the flashboards would significantly improve the stabIlity of
t ie  m a i n  s p i b i w a y .

(~~
) A summary of the features an-u obs~-rved

deficiencies is l i s t e d  b e l o w :

F e a t u r e  and  L o c a t i o n  0h s er v e - ,~~ T~~f i c i er , c i e s

~mbankm ent:

Upstream Slope u nprotected by riprap but
very fla t.

Downstream Slope Burrowing animal a n d
stump holes.

Toe Dry seepage p a t h .

— i q —
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J~ut L~ -~ ncr ’~- i:- :

G a t e  ond C p e r a m o r C u s c e p t a m e to I - n

d a m ~.g e.

M a i n  S p i l i w a y :

Left A butme nt .1 trcc.~ a S J o c e r l t .

A1~~ju~~~~~of T h f e r r n a t ; o n .  Th e  . n f a m - r n m t  m a n  a v a  I
is  s u c h  t n a t  an ,i~ s -re’~ - :t t of the cot ,00infl 01’ ‘ st ’ dar t  c am
re inferred from t h e  c o m b i n a t  i n n  of VOS L 4aI These u t i o n , p a s t
p er fo r m a n c e , and comm ~ utations perfortnen p r i o r  to and as cart
of this study.

c. P r g e n cy .  Th e  r e c o m m e n - m a t . i o r :s of P a r a g r a p r .  7 .2
s h o u l d  be i m p l e m e n t e d  i r n r n e d a d t e l y .

d .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ in order to
accom pl ish some ot cue rerne-dia - mea sures cu t l in e ~i in
Paragraph 7.2 , furt rmer invest igations tty the Owner wall oe
r e q u i r e d .

7 . 2  R e c o m m e n d a t i o n s  and  ~em e d i a l  M e a s u r e s .

a. The following measures are recommended to be
u n d e r t a k e n  by t h e  O w n e r , i n  a p p r o x i m a t e  o rde r  of p r i o r i t y ,
i m m e d i a t e l y :

( 1 )  Remove t he  f l a s h b o a rd s  f rom tn e  m a i n  sp i l lw a y
cres t.

( 2 ) En ga ge t he se rv o c e s  of a p rof essi onal eng inee r
e x p e r i e n c e d  in  t he  d e s i g n  and C o n s t r u ct i o n  of dams to
p e r f o r m  the  f o l l o w i n g  s t u d i es :  - m s ta sy  to  m o r e  a c c u r a t e l y
d e t e r m i n e  t h e  sp i l i w a y  c a p a c i t y  r e q u i r e~1 at. the dam a n d  the
measures required to  m a k e  t he  s p i l l w a y  m y d r a n l i c a l l ~a dequ a t e , and a study to determ i ne t h e  .utructurnb integr ity
of t he  m a i n  s p i l lw a y  a n d  t ie  m e a c u r e s  r e q u c n e h  i.e m a k e  t h e
s p i l i w a y  s t r u c t u r a l l y  a d e q u a t e .  As a m~~n i ;T -s n , t h e  s tu si es
w ill require an exploration program to se’t.-ammine toe
eng ineering properties of the main spillway foundation
so i l s .  Take a p p r o p r i a t e  a c t i o n  as necessa ry .

(3) Pr ov id e p ro tec t ion aga inst ice damage at the
outle t works gate.

(~4) Raise the emban kment to its design elevation.

—2 0—
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( 5 )  A s p a r t  of toe re~~s t o r  us a t n o a n c e  p r ~~~ ran ,
r e m o v e  t r e e s  close to thL c -ian sp~~t~~ ay weam , ‘a~~ toe
b u r r o w i n g  o n a ’ t a b  ~ t m 5  s t u m p  h o l e s , an d  m o n i t o r  c r y
seepage  p at h  by th e  r i g n t  abut. sent of t oe  cnn am ,- a m u r . o .  I t ’
seepage is noted , have at e v a l u a t ; s  by a
engineer , as no ted a bo v e .  A lso , us part of tu a- a p rTh r- am ,
continue observing tue upstre am s l o ne  of t u e  e ~r . k me r t ,
especially after f l - n o d s .  f e r o s i on  as neoco , ucuto uue the
present practice of effecting repaira lm’oeJ :atciy .

b. In addat au n , the Owne r sno-uls ins taamte tue
f o l l o w i n g  o p e r a to o n a l  and m a i n t e n a n c e  p r o n e su r e s :

~1) Develop a -d e t a i l e d  e m e r g e n c y  o p er a t i on  and
w a r n i n g  s y s t e m  f o r  B ig Bass  L a ~~e Parc .

(2) During periods of’ cnc samll y heavy rains ,
p r o v i d e  r o u n d — t h e — c l o c k  s u r v e i l l a n c e  of Big Bass lake Dan .

~3)  ~‘hen w a r n I n g s  of a s t o rm  of m a j o r  p r o p o r t i o n s
ir e  g iven  by the National Weather Oervice , the 0~ ner should
- a c t i v a t e  h i s  e m e r g e n c y  o p e r a t i o n  and  w a r n i n g  s y s t e m .

(
~~

) As p r e s e n t l y  r e qu i r e d  by t h e  C o m m o n w e a l t h ,
i n s t i t u t e  a p r o g r a m  of forma l  an n u a l  i n s p e c t i o n s  by a
p r o f e s s i o n a l  e n g i n e e r  ex p e r i e n c e d  in  one  des ign  and
c on s t r u c t i on  of’ d a m s .  it i l i z e  the  r e s u l t s  to d et e r m i n e  if
remedia l  measures  are  n e c e s s a r y .

— 2 1—
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2 E L A W A .~~ R:V g R BA! N

TAMARACK CREEK , LACKA WANNA COUNTY

P E N N S Y L V A N I A

- BIG BASS LAKE DAM

NDI ID No .  P A — C O ~~f 8
DEE ID No . 35— 126

- BIG BASS LAKE , I N C .

PHASE I INSPECTION REPORT

N A T I O N A L  DAM I N S P E c T I O N ’  P R O G R A M

- 

JULY 1979

PLATES



IB IG BASS
SPILLWAY [LAKE DAM

- - EMBANKMENT
TA MARACK -

CR EEK~~~~~~~~~~~~~~~~~~~~ / 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-J

- - - 

LE HIGH RIV ER

)~~~~~~~~ CA MP B U I L D I N G S

PHASE I INSPECTION REPORT
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APVEND IX C

HYDROLOGY AND HYDRAUUCS

In the recommended Guidelines foc Safety Ir~spection of Darns,the Department of the Army , Office of the Chief of La-;tne~ -s 
~OCE),established criteria for rating the capacit y of rp illways . The recorn-mended Splllway DesIgn F ood (SDF) Io~ the si..)e (sma~i , tntermedlate ,or large) and hazard potential (low , sigra~fIcant , or hiçi;) classificationof a dam Is ~~c:-ed in accordance with the cr..terit , T~ a SDI- forthose darn s In ~ne high hazard cat~ gor~ vane ., :etween one—half of theProbable Maximum Fiood (PMFI and uie PMF. Lf the dam and spi1lw~yare not capable ot passing the SDF wl t -0u t  cvertoppjn~ f~1lure , the

spiliway capacIty i.. rated as inadeauate . If the dam and spillway arecapable of passiriç one—half of the PMF wIthout overtopping fa ilure ,,or if the darn Is not in the high ha~ ar~ category , the spiliway capacityis not ratea as seriously Inadequaj e - A spiliway capac ity is rated asseriously Inadequate if all of the following conditions exist:

(a) There Is a high hazard to loss of life from large flowsdownstream of the da m .
(b) Darn failur e resulting from overtopping would significantlyincrease the hazard to loss of life downstream from the dam from thatwhich would exist Just before overtopping failure .
(c) The dam and spiliway are not capable of passing one—halfof the ?MF without overtopping failure .



APPE~~i)L’~ C

~~~ 
,
~

- - - :  
- River Basin

Name of Stream: )~~-

Name of Darn : _ 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~

-7-

ND~~ID No. : ~~~~~~~
- 

‘~~.

DER lZ~~~o .: -?~~~~
-

Latitude:~~ H Longitude : 
~~

--
.. ~2~1 -

~~~~ 

-

~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - L : ~~~- ’ - 1’~~~

Streanthed Elevation: /S~~ . 
~ ~

1
~~~igSt~~f Dam : I 2— ft

Reservoir Storage at Top of Darn Elevation: ~ 4~- acre—ft

Size Category: L~ 11 ~: - —

Hazard Category : — - (see Section 5)

Spiliway Design Flood : V~~~-a- ~ -:.. Y~. ~~~~~ 
_— 

~ 
-
~~~

~~~~~~ - :, — -~~~~~~— . - - ‘~~ 
— 

~~~~~~~~~

UPSTREAM DAMS ~~ ~~ ~ 
H- -

Distance Storage
from at top of
Dam Height Dam Elevation

Name (miles) (ft) (acre — ft ) Remarks

DOWNSTREAM DAMS

tJc;,-~. ~ _______  _____  ___________  _ _ _ _ _ _ _ _ _ _ _ _ _

I



- -  _ _

I- 1L.; - - •--~~~~ ~~~ La~In

Name of Str earn : L zt  -~~~~~~

Name of Dam : ~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

~D-Ei~ tft-$~a.: _____________________

Latitude: N ~) f ~ IS
’ ~s5 Longitude: ~‘V IL ~~ ~

DE TE PM INATION ç;~ ?Mr :cl-;~~L

For Area __________________________________

which consists of Subareas ~ ~.L of J~~ 
7~~~~~~~ sq. mile

Total Drainage Area ~ 75 sq. mile

PMF Ra infall Index = . i... In ,,  24 hr., 200 sq. mile

Hydromet. 40 Hydrornet. ~3(Susquehanna Basin ) (Other Basins)
Zone N/A 1..

Geographic Adjustment Factor ____________ .3

Revised Index Rainfall 
_ _ _ _ _ _  N !

RAINFALL DISTRIBUTION (percent)

Time Percent
6 hours I H

12 hours I
24 hours J _33

48 hours 
_ _ _ _ _

72 hours 
_ _ _ _

96 hours jIJ~C- 3

-
~~~~
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Data for Darn at Out~~: —if ~~~~~~ ____________ -

(see Sketch on Sheet C —J

Name or Dam: L~~~I- I~~ ~~~~~
Height: 

_______ 
I -~~~~~~

Spthw ay Data: ~~~~ :~ , ... ~~~~
__________________ _______

Top of Darn Elevation / ‘r”~~,- / - 
-,

~piiiway Crest Elevation ~
Spillway i-lead Available (ft~ _______

Type Splllway _____________ ~
. 

~~~~~~~~~~~~~
‘0 Value — Spiilway 

______

Orest Length — SpilIway ~It) 
-~~~ 

~ pillw~y Peak DiSChar ge ~cfs) -- -

Auxiliary Spiliway Crest Elevation _________— ________

~L uxil1ary SpilIway Head Avallab le (ft) -~~~~ — —

?ysie Auxiliacy Spiliway ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-: .-- - 

— —

‘0  Value — Auxiliary Spiliwoy 
______ -- -

Crest Lengt h - Auxilia ry Spiliway (ft ) ____

~~~

j

~

. I- ~
- ~L-

Auxi~tary SptilwayPeak Discharge (cta) -—
C~~ T~~ f led Spiliway Discharg e (cfs) 

- - _____— _____

S~ LIl-N~y Rating Curve: ~~~ . ~
- C~~-L 0- - - - r-) :. TT

Elevat ion Q. Sptllway (of a) QAux iuio ~~~Sp~iiway ~~~~ 

~~~~ - -- -- - - -~-----~~~~~~~~~~~~~~----- -
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- -

Data f or  Dam at Outlet of S .kir~a ~~~~~~ — 
-~~~~ -

i\arnd cr jam: 
~~~~~~~~~~~~~~~~ ~~~~~~ 

~~~t~€~t Works Rating : ~, -[~~~~~
- ; ~~~~~~~ ______

.5,V7Ci~ of ~~~~~~ -
- 

.
— - -~~~ . .~~~~~... 

~:.v~ rt ot ~~~~~~~~~~ 
~~~~~~~~~~~~~~~ ~~~~ —- - - *- -

- 

5 i~~~~~ 5~~~~~t~~~ i (ft) 0 
.~~~~~~, .

~~~ (sq. ~) A , - !.~ 1 L ~~~~~~~ .~~~~~ -

~ •5 ~~~~~~~~~~~~~~~~~ 5— .  —- .5 - -

5-c1 FLi4fl ’~~ .%5 ’~ -O _55__i_.5 -— —

~‘ t.x .  
~~_ . _. .. — — - - - -—-5 — ________—-

k~. ~~~~~~~ L ’3.1N2L/R - - .::~~~ .. _____

- - .  —
i -~~~~

~ K 
-

- 

~-~~a~i (tt ) kiM 
_____

o 0 ~\ ~
‘2~~(nM)(C f3)  

-

c Cu~nbrned (cfs) ‘
.- 

~~~~ —_ .  -~~~. -

~ R = ydra..ilt~ ~~~~ ~s = (Area/’Netted Ferimeter)
~~- ‘~~~ for C1rcul-~ Conduits.

c - f t



~- -~~ ~~~~_-
sill

I

Dat a for Dam at Outlet of Subarea 
— CL.. _____ _______

Name of Dam : ~~~ -

Stora ge Data :
5t3ra ~ e

Area m illion
Elevation (acres , gals ~c~e--ft Remark s

I E - - ‘, .5’ = E LEVO 0 0 0 _____________

- 
- -

/~~~~ ,~j = E L E V l  L J 2~ = A l  ~
-;
~~-~i 

‘
.~~~~~~~ = s i  — -

_______  
7 

____

~~~

. _____ ,~~~‘r L) I~, t . (

/ 1 0 1,0 ’ 
~~

- :
~ _ _ _ _  _ _ _ _  _ _ _ _ _ _

i~~’1o.~~ _ _ _ _  — T~~~~~~-t~~/~~
______  

c~~s~j 
_____  _____  _ _ _ _ _ _ _ _ _

**

* ELE VO = ELEV 1 - (3S1/A1)

** Planimetered contour at least 10 feet above top of darn

/ 
- IL~~

Reservoir Area at ‘ ep is ‘7 percent of watershed.

Remarks: _________________________________________________

c - / i .   
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RESULTS OF VISUAL INSPECTION

JULY 979 PLATE B-I

I

- 
‘ .. ‘ River Basin

Name of Stream: 
-‘ - - - -

Name of Dam: C -~ 
- - 

t-

R-ID No .: _____________________________—

Latitude: j  
~~~~~~ 

. -~~~ ~~
. Longitude: 

.-
i ~ ~.: -i

Drainage Area: - ? ~ sq. mile

Data for Subarea: -
l C (see Sketch on Sheet C—~ J

Name of Dam at Outlet of Subarea: 
— 

~~~~~~ 
- -

- - -

Drainage Area of Subarea : , - sq. mile

Subar ea Characteristics:

Assumed Losses: 1 , 0—inch in it ta j abstra ction + 0 .05 in/hr

The following are measured from outlet of subarea to the
point noted :

L = Length of Main Watercourse extended to the divide = ~~ 
‘
~~mile

LCA = Length of Ma in Watercourse to the centroid = / . 03 mile

From NAB Data : ‘~ L T
-5- -C p =  

_ _ _ _ _ _ _ _ _

Tp = CT x CL x LCA ) °” 3 = 
.

~~~~ ±_ Chrs)

Flow at Start of Storm = 1.5  cfs/sq . mile x Subarea D.A = i.!. ~ cfs

Computer Data:

QRCSN = -0. 05 (5% of peak flow)

RT IO R = 2 . 0

Remarks: _______________________________________________
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PHASE I INSPECTION REPORT
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~~~~ NATIONAL. DAM INSPECTIO N PROGRAM

~~~~~~~~~ 
. -‘ ~~ a~~~_ ’ BIG BASS LAKE DAM
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.4~~ 
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- 
~~~~~~~~~ BIG BASS LAKE , INC.- /I4~~~~
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-

-

/ -. ~~ 2000 0 2000 STREAM CROSS SECTIONS
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D E L A W A R E  R V E~ BASI N

T A M A R A C K  C R E E K ,  L A C K A W A N N A  COUNTY

P E N N S Y L V A N I A

BIG BASS L A K E  ~ AM

N CI  ID No .  P A — 0 0 3 6 8
DER ID NO .  3 5— 1 2 6

BIG BASS L A K E , I N C .

PHASE I I N S P E C T I O N  R E P O R T

NATIONAL DAM INSP ECTION P R O G R A M

JULY 1979

A P P E N D I X  D

PHOTOG R APH S
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BIG BASS LAKE DAM

A •  Embankment

-2-—

S - •(‘*‘-‘•
‘ .c. , . .~ ?. - .

.
5.

• - . 
. .

B. Le f t  Abutment  of Embankment

D-1

5’~ 0’5~ ’~ 5- -- -.- - —5- .- . -----5---- -/5--- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



—--5- ~~~~~~~ - . - - -  

BIG BASS L A K E  DAM

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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C.. Burrowing Animal and Stump
Hole in Embankment

Ia~~
:- .-~~~:;~

__________ 
_ _ _ _ _ _ _  

‘4
0 ~~~~~ .d~ ~~~ 5- .w — ~ —.~ t: ~~~~~~ .., . _— .~~~~~~~~~~~~~~~~~~~~~~
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D. Main Spiliway and Outlet Works

D-2
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BIG BASS LAKE DAM

____ 
~~~~~~~~~~~~~ 

wJ~.,
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___________ ____
E . Main Spi l iway and Auxi l i a ry

Spil iway Approach Channel

F.  Auxi l ia ry  Spiliway Cre 8t
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D E L A W A R E  R I V L ~R B A SI ’~
4 TAMARACK CREEK , LA CKAWANN A COUNTY
4

P E N N S Y L V A N i A

BIG BASS L A K E  1~AM

N D I  ID N o •  P A — 0 0 3 6 8
DER ID No .  3 5 — 1 2 6

BIG BASS LAKE , I N C .

PHASE I I N S P E C T I O N  R E P O R T

N A T I O N A L  DAM INSPECTION P R O G R A M

JULY 1979

A P P E N D I X  E

GEOLOGY



B O  ~~ SC JI~~~~~

A F R E N C I X  ~

G E O L 3 C Y

1. Genera l  Geology .  The  a~~m s i t e  s n d  r e s e r voi r  are
loca t ed  in L a ck a w a n n a  C ou n t y .  L s c k a .~an ~~a Co...r~ty  was
c o m p l e t e l y  covered w i t h  ice du r ~~~ t n e  las t .  c on t i n e nt a l
g l a c i a t i o n  of P le is t o c e n e  t im e. Th e g-~n~~r ’al ‘~~i tt on  of
ice movement was S 350 _ 4 0 0  

~
‘ . C1ac~~a~ orift covera tn:

ent ire County, except where suosequ er.t erosion r.as ‘emcvoo
it .. Thick aeposits of glacial outwaah o cc ur  in  m a n y  p l ace s
a l o n g  t h e  L a ck a w a r in a  R i v e r , an a  are  50 to ‘~OC f ee t  trucK
near Dickson , Scran ton , an d Xoosic .

The only impo i-tant stru ctural feature in
L a c k a w a nn a  C o u n t y  is the  !.~~ck a w a n n a  S y n cl in e , w h i c n
t r F~verses the  C o u n t y  in a s o u t h w e s t e r l y  d ir e c t i o n .  The
.~y n c l in e  e n t e r s  t h e  C o u n t y  at  t h e  n o r t h e a s t  c o rn e r  as a
n a r r o w  sha l low t r o u g h , g r a d u a l l y  d e e p e n s  ar4d oroadens toward
t he  s o u t h w e s t , and  reaches  i t s  maxirtun development in
Luzerne County. The rock forrtations exposed range from the
p o st — P o t c sv i i l e  f o r m a t i o n s  (y o u n g e s t )  t h r o u g h  the
Pottsvi ile , ~auch  C h u n k  s h ale , Pocono sandstone to the
Damascus format ion of tne Catskill group (oldest). The rim
rocks , t h e  P o t t s v il le  f o r m a t i o n  ano P ocon o s a n d s t o n e , have
dips that rarely exceed 100 to 200 and  fo rm a r a t h e r  s i m p l e
s y n cl i ne .  The core rocks , t h e  p o st — P o t t s v i l l e  fo rma t ions ,
are  folded i n t o  a series of m i n o r  a n t ic l i n e s  and s yn cl in e s
which trend about N 700 B. The rocks in the northwestern
and southeastern parts of the County, ou tside of the limits
of the Lackawanna Syncline , are generally horizontally
s t r a t i f i e d .

The L a c k a w a n n a  R i v e r , i r5 g e n - ~ra l , f o l l o w s  the  ax i s
of the  Lackawanna  S y n c lin e .  S o u t h e a s t  of t he L a c k a w a n n a
R i v e r , t he  r ise in t e r r a i n  is qu i t e  gracua4. and the crests
of the  h igh  m o u n t a i n s  are several miles frort the Lackawanna
R iver. Streams , such as Roar ing Brook , Stafford Meadow
Brook , and Spr ing  Brook , have  c u t  deep c a n y o n s  t h r o u g h  t he
mounta ins and follow a tortuous course to their confluence
with the Lackawanna River near Scranton , Pennsylvan ia.
Northwest of L a c k a w a n n a  R i v e r , t h e  m o u n t a i n s  r ise  a b r u p t l y
to a sharp ridge which in most places is somewhat higher
t h a n  the  coun t ry  to the  n o r t h w e s t.  C o n s e q u e n t l y ,  most of
the drainage in this part of the county flows westward by
way of Tunkhannock Creek . A few small tributary s t ream s ,
however , such as Leggetts Creek , flow eastward from this
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area into the Laci<awanna Rvier. r. tne area of intere st..
t h e  L a c k a w a n n a  R i v e r  st r e a m b e a  ~s f o u n d e i  in p o s t — P o t t s v ~~ilef o r m a t i o n s .  P r o c e e d i n g  u p h i l l  f r o m  t h e  r i v e r , t h e  o l d e r
Po tt sv i l le  fo rmat ion , Mauch  Ch ur~< shale , Pocono san dstone ,
and Catskill cont inental group are encountered in turn.. The
tributary streams , in flowing aown the mountains , have
generally cut through or around t h e  hard sandstone and
conglomerate members , and nave eroded their streambed into
the softer shales and  g la ci a l  t i ll .  The C a t s k i l l  c o n t i n e n t a l
group of’ rocks underlies tne greater part of L a c k a w a n n a
C o u n t y .

2. Site Geology .. Big Bass Lake Dam is u n o e r . a in  by t he
C a t s k i l l  f o r m a t i o n  of l a te  D e v o n i a n  Age o n th e Pocono
P l a t e a u .  The p l a t e a u  in this area is of v e r y  ~n c-iera te  local
r e l i e f  w i t h  many swamps.. The Catskill fo r m a t i o n  is composed
of dark re d shale , claystone , an d siltstone; gray fine to
me dium grained sandstone , and coarse grained conglomerates.
Crossbedd in g ,  channel ing, an d cut— and— fill features are
common to the sandstone and conglomerate units. Siltstone
p re dom inates  in the lower  pa r t  of the formation. A report
in the Pen n DER f iles , dated 1951 , s ta tes  t h a t :

“A test pit 4 feet deep located where the footing
fo r  the masonry  d am is to be ir’i— dicated the
founda t ion m a t e r i a l  to be essent ial ly  a l igh t  gray
clay i n t e r m i x e d  w i t h  rocks  and  b o u l d e r s .  This
soil is satisfactory for the footing to rest on.
Althou gh the owner had started to build up the
embankment for the earth dam ma de by a low point
in  the t e r r a i n , t h e  m a t e r i a l  u n d e r  t h e  dam and of
w h i c h  mos t  of t he  dam w i l l  cons i s t  is essen t i a l ly
a dark  g ray  c lay ” .

The e n g i n e e r i n g  p r o p e r t i e s  of t h i s  c lay  are  not  k n o w n .
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