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PREFACE

4 T h i s  r epor t  is prepared under gu idance conta ined  in the  Rec o~~.nd .d
Guideline s for Safety Inspection of Dams, for Phase I Inves tiga t ions .
Copies of these gu idelines may be obtained from the Department of the
A m y , ~tf ice of Chief of Engineers , Washing ton , D.C. 20314.

The purpose of a Phase I investigation is to identify expeditiousl y
t hose  dams which may pea. hazard s to human life or property. Tb.

i rca sment of  the genera l condition of the darn is based upon visual
ob~ ervations and review of available data. Detailed investigation and
analyses Involving topograp h ic mapp ing , subsurface investigations ,
~~tte ria1 te~.tLng , and detail ed com p u t a t i o n a l eva lua t i ons  are beyond the
S ‘pe ~ a ~“~ a~~e I investi gat ion ; however , the inspet t ion is intend ed to
i d e n t i f y  ~n n1 ’ 1J ?or  suc~’ stud1e .~ wh ic h should he perform ed by the

~n reviewing t~~ t i .  repor t , It should be r ea l i zed  tha t the  repor ted4 ~ ‘~~~it  ton of t h e  d.irn is  ba sed on obse rva t ions  of f i e l d  c o n d i t i o n s  at the
j  of In s p e ct i o n  along w i t h  da t a  •v at lah l c  to the  inspec t ion tema . In

;aSt~s w h e r e  t~~~ r e s e r v o i r  was lowered or drained prior to inspec t Ion ,
•.‘ .

~ ~ •t~. t  ion , w h i l e  improving the stabilit y of the darn , renoves the
n ’r m a l load on the structure and may obscure certain conditions which
nig ht otherwise be dete ctable if inspec t ed under the norma l operat ing
en’.ironrncn t ‘t t he  ..t rtu tu re .

:t  i s  im por t an t  t o  no te  t~~~t t he coi~d ition of the darn depend s on numer—

4 us  and constant lv changing internal and external factors which are
evo l u t i o n a ry  i~ n a t u r e .  I t  ~~u l d  be In c o r r e c t  to  assume t h at  the
pm , . on t  c o n d i t i o n  ~~ t h e  L~~ w i l l  cont  Inu e  to  represen t the condi t ion  of
t~~c dan ~1t some p~~in t  in t h e  t u t u r e .  ~~~~ throuh~h f r e q uen t inspec t ions

an un sa~ e co n d i t i o n s be d e t e  ted ari d on l y  t h r o u g h cont inued care and
m a l i t e n.i nc c can these  ~n d 1 t t o : s he p reven ted  or c o r r e c t e d .

4 Phase  I i n sp e c t i o n s  i r e  not i n t end ed to p rov ide  d e t a i l e d  h ydrologic  and
~‘vdr au l ic a n a ly s e s .  I n  i~ cordance  w i t h  t he  e s t a b l i s h e d  Guide l ines , the
.pillvay design f l o o d  is based on the  estimated “Probable  Max imum Flood ”
~r the region (greatest rea sonably possib le  storm runoff), or fractions

The spillwav design flood provides a measure of relative

~~~~~~~~~~~~ il~~..iv capac ity and serves as an iid in determining the need for more
‘etatled hydrolog ic and hydraulic studies , considering the size of the
a~~, its general condition and the downstream damage potential.

~~ .e assessment of the conditions and recossendat ions was made by the
~n s u l t tn g  engineer  in accordance with generally and c u r r e n t l y  accepted

e n g i n e e r in g  pr i n c i p les  and p r a c t i c e s .  
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PHAS E I REPORT
NATI0~ AL DAM INSPECTION PROCRAM

SAME OF DAM : Rj ~-co ,n Creck State Park Darn
STATE LOCATED: Pennsylvania
V~ t’S1~’ l.OCATED: acaver County
sr RFA.M: i rj ver se  Creek , a t r i b u t a r y  of Raccoon Creek
S I F  CLASSI F ICAT I ON : In t er m e d i a t e
HAZARD CLA SSIEIC AT I nS : H I R h
)ATE ~F ZSs PFcrIt rN : Decembe r 13 , 1978 and Apr il 16, 1979

A 1 ~SSt *NT : Based on the  eva lua t ion  of the existing conditions, the
o n d i t i o n  of Raccoon Creek State Park Darn Is considered to be good.

‘ o c o n J t t i on ~ were noted at t h i s  t ime tha t would si g n i f i c a n t l y a f f e c t
~he st ru ct- ~ral performance 01 the darn .

The flood J:sc harge capacity of Paccoon Creek State Park )am was evalu—
~ted a c c o r d i n g  to the reco~~ ended procedure and was found to pass 90
percent o~ the probable n~x imua f lood  (PMT ) without overtopping the
e a n ~~~en t .  h e r e f or e , a c c o r d i n g  to the recommended criteria , the flood

~t i - h a r g e  c a p a c i t y  of th e  ian was c l a s s i f i e d  to be inadequate ..- I t  was
~- ‘und ~h.it during the passage of full PMF , the ernbanI~~ent would be
overtopped for a Jurat ts~n o~ t w o  hours  ‘ v •~ ~.ix i~~ur- d ep t h  o f 0..  fo o t

:1~ t o  I ‘ w i n g  r e( - ‘r— ndt ion -~ .?r ’u Id be 1~~p ]enented on a c o n t i n u i n g

I .  Seep .ige ;~o : n t s ,~nd the  wet . ire ,~c a long  the
-~-w n’.tr cam t u ’ ~~t the darn shou ld  be period i-
C .~ l i v  v i  s ~.i I v m’n i t  ored

. The Lir~ and appurtenant structures should
continue IC he inspected rcguhirlv and neces-
carv -~aintcn .ince should be per :ormed.
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PHASE I REPORT
NATIONAL DAM INSPEC TION PROGRAM

RACCOON CREEK STATE PARK DAM
NDI l.D. NO. PA-262
DF.R I.D. NO. 4-34

SECTION 1
PROJECT INFORMAT I ON

1.1 General

a. Authority . The inspection was performed pursuant to the
authority granted by The Nationa l Darn Inspect ion Act , Public  Law
92-367 , to the Secretary of the Army, through the Corps of Engineers ,
to conduct Inspec t ions of dams throughout the United States.

b . Purpose. The• purpose of t h i s  inspec t ion is to determine if
the darn constitutes a hazard to huma n l i f e  or p r o p e r t y .

1 .2 Description of Projec t

a. Darn and Appurtenances. Raccoon Creek State Park Darn consists
of an earth embankment approx imatel y 960 feet long with a maximum
heigh t of -~~~~ feet from the downstream toe and a crest width of 14
fe et. The f lood discharge facilities for the darn consist of a combined
pr imary and ~~erg encv sp il iwa y located on the righ t abu tmen t (look ing
downstream ) . The sp iliway structures of the darn consist of a concrete
ogee overflow sec t ion and a trapezoidal concrete—lined spillway discharge
c hannel wh ich term inates in a concrete-lined stilling basin at the toe
lev el of the darn near the right abu tment . The ogee weir is 300 feet
wide and is located at a level 8 feet below the darn crest. The ap i l iway
d isc harge channel is trapezoidal in cross section and is 300 feet wide
at the weir and uniformly converges to a 213-foo t width at the stilling
basin level. The outlet works consist of a concrete box culvert with
a concrete intake tower located on the upstream end . The 8—foot by
7 .5—foot concrete box culvert is equ ipped with a concrete outlet
structure at the downstream end . Flow through the outlet conduit is
controlled by a manually operated sluice gate from the intake tower.
The condu i t  en t rance  is equipped with trash racks and provisions were
made to i n st a l l  stop logs in the  Intake tower . An 8-inch bypass l ine
c o n s t i t u t es  the  s t ream a u g m e n t a t i o n  discharge f a c i l i t y .  This outlet
sy stem con stitutes the emergency drawdovn facilities for the darn .

h . Location. The darn Is located on Traverse Creek , a tributary
of Raccoon Creek , approx imatel y 25 miles northwest of Pittsburgh in
Hanover Township, Heaver County , Pemnsylvania (Plate 1).

I
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Downstream f rom the dam , Traverse Creek Flows east approximately one
mile where it passes under U . S .  Route 30 and joins Raccoon Creek. There
are no Inhabitable struc tures in this reach of the stream . The first
potential damage location downstream from the dam is along U.S. Route 30
approx imately 1.5 miles downstream of the darn in the victhity of the
confluence of Little traverse Creek and Raccoon Creek. In this area ,
there are about four mobile homes and two co~~ ercial buildings. It is
estimated that failure of the darn would cause loss of life and large
property damage along the course of Raccoon Creek. A major shopping
center and residential areas of Aliquippa are located approx imately 10
m iles downstream from the dam along the Raccoon Creek valley .

c. S ize Classification. Interm ediate (based on 45—foot height).

d. Hazard Cla ssification. High (based on downstream conditions) .

e. Ownersh ip. Co onwealth of Pennsy lvania (address: Mr. Samuel
Reed , D irec tor , Bu r eau of Opera ti ons , Off ice of Resource Management,
Pennsylvan ia Department of Environmental Resources, P.O. Box 2063 ,

~Lmrrisburg, Pe nnsy lvan ia 17120).

t .  Purpose of Darn. Recreation .

g. Des iJ~m and Construc t ion History . The dam was designed by The
Chester Eng ineers of Pittsburg h, Pennsylvan ia in 1946. The construction
of th e darn was com pleted in 1~~.S.

h. Norma l OperaUng Procedure. The reservoir is normally main-
ta ined at Elevation 894, the level of the uncontrolled spiliway crest ,
leaving 5 feet of freeboard to the top of the darn at Elevation 902. The
inflow occurring when the 1ai~e is at or above the sp illwa v crest level
I s  d i s charged  throug h the uncontrolled spiliway .

1.3 Pert inent Data

a. Dra ina&e Area 19.1 square miles

b. Dlsc harje at Darn S i t e  (c f 9)

Max imum known flood at dam site Unknown
Out l e t  conduit  at max imum pool Unknown
Gated spillwa v capacity at max imum pool Not app l i cab l e
I’ngated spi l iwa y c ap a c i t y  at maximum pool 26,340
Total spiliwa y capacity at max imum pool 26,340 
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c. Elevation (USGS Datum) (feet)

Top of darn 902 (as des igned)  4x imum pool 902.1 (low spot
on cres t )

\orma l pool 894
U pstream inver t  o u t l e t  works  859.0
Downstream invert outlet works 859.0
St r eamhed at c e n t t~r l i n e  of dam 857±
Max imum tailwater Unknown

n~~t r e am  toe of d e ’  857± j
J .  R e s e r v o i r  Le~~~~h ( f e e t )

Norma l pool lk’vel 6 , 000
Max imum pool level  6 , 500 (est imated ) -

e. S t o r a~~~, . - r e _ t e t . t ’l

‘.o rn.~1 poo i l e v e l  Unknown (estimated
1 , 000)

Max imum poo l l evel  1 , 800

R e s e r v o i r  ~ur~~a e  ~ Ic rc~.~

‘ orn.I I pool l eve~l
.1xj~ u~ poo l l e v e l  103

F . i r t h
? t h  uI, f eet

~.e i ,~ht  .
~~ f e e t

Tor ~ id~~ 1.  f e e t
~~~~~ ~~~~~~ Down stream : 2 . S H : 1 Y ;

u p s t r e a m : 3 H : 1 V
Z on i n , ~ Yes
in p c r v  io -~~. co r e  None
(~u~ of I Yes
Grou t  tog Yes

h. R
~Lu1ating_Outl et

Type 8—foo t by 7.5-
foo t r e in fo rced
concre te  culvert

Length 255 feet
C l o su r e  Sluice gate
A cce cs  Cont ro l  tower
R e g ul a t ing f a c i l i t i e s  slu ice  gate

- (  4 ,
I



i. SpI11~~~~

Type Ogee concre te
o v e r f l ow

L e n g t h  300 f ee t
Crest elevation 894 f e e t
Gate None
U p s t r e a m  channel Lake
Downs t ream channe l Concre te

t rapezoidal
channel

I
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SECTION 2
~‘E SIGN DATA

2.1 ~~~~~~

a. :~~ta A v a i l a b l e

( 1) Hy drology and Hy d r a u l i c s .  The a v a i l a b l e  hy drologic and
h v d r au l t L  i n fo rma t ion is summarized in a state report entitled , Report

~~~~ 
the App licat ion of the Department of Fores t s  and W a t e r s ,  dated

Marc h 8, 1948.

~2) Embankment . The availabl e information consists of design
drawings , construc tion spe~c1:ioations , boring logs , post—construc t ion
en g i n e e r i n g  r e p o r t s , and pa &. t ~t .~t e  I n s p e c t i o n  r epo r t s  and v a r i o u s
co r r espond n c

(3) ~uu enant St ru cturt ’ .. The -availa b le information consists of
Jeulgn drawin~ s.

t~, ~~~~~~

(

.i. As de’s1~ ned , t n t ’  dam is e’sscn t lallv a homo-
geneou s ~~bankment consist lug o~ two zones.
.\n imperv iou il l , Ident If led as Class A
c~ bankment ~r~t t  er Ia 1 . onns t he  c o r e  and
~ip c t r e . i r ’  s lop e  ‘~ ~he d ;yr ( P l . i t e s  .-‘ and ~)
P, rviou -. t i l l , which Is j d e n t i f I e~ t ;~s C1as~. B
.‘r”ankrwnt rn~~~t r i.il • iori~s the downstream slope

t ~~ •~
-
~h.~n kr- t n  . In the  spec 111 it ions

t~ i . ’s. ’ i t e r l a l s  were d e s c r ib e d  .~s : o l l o w s :
C l .~ss A — c .in :v c l ay  c o n t a i n i n g  a p p r o x i m a t e l y
~~ p er c e n t  pure c 1,~v , Cl ass B — shale materials
.~nd rock not over  fou r inches or sandy m a t e r i a l
— i x e d  w i th  s h a l e  which  is not su i t ab l e  f o r
C lass  A ~~hankment fill. The design shows the
imperv i- ’us f i ll materia l extending to the top
ot roc k throug h a cutoff trenc h along the axis
of the  darn . A c on c r e t e  c u t o f f  w a l l  is located
at the center of the cutoff trench for seepage
control. The cutoff trench and cutoff wall
extend f rom the embankment side of the spill-
way to a point approx imately 250 feet from the
left abu tment .

f 5
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h . The v inbank nwnt  v.Is designed to have a
c lopi ’ on he downst ream f a c e  and a 3H: IV slope

he up s t  e.ir : a o ’ . The upstream fact’ of
the dam i s  l - r - ~ eo t ed  by  conc rete blot -ks placed

a “ — i n c h  I ,tvui ot gravel (Plate 4). This
;~ i v i ng e ’x t e i o t ’ . from c r e s t  level t o  Elevation
1 M~ ~ • w h i c h  I s M ee’ t below the no r~ a I p t.o I
level

c . .-\s s f t o w ti  in Plate I , ..t least 12 borIngs were
- fr ii lt -d ~~i ‘.ti! ’sti rf ac t’ investigatIo n . As
ii l w, t r a t t ’~t i n  P late 2, the t yp i ca l s u b s u r fa c e

i l •~ c ’n ’~ ~~.t  ~ of ap p r o x I m a t e l y  I C  t o  I C
i’e t t - . - ‘.e  r h r  t e n  u n d e r l a i n  by sha l& ~

d . h• .~,a i .~t . n ‘r~ .t t I on I :~d I c i t  &~ S that a
I ‘0 — !  o ot  1 n c  ‘.r~ ion ot the foundation ~‘n the

~ - :  t ~.id1 - I he ~‘r i ~~ina l st reambed was grouted
t h r - ~ ’u.0 b o l t - c  tin 1 It’d , i t  ~ — !  oct  ~- e n t t ’ r s  e x t e n d —

0 t a b ’ :  - t C ‘~~~~~‘‘~~~~ ‘ ,‘~~‘ !‘,~ I ow t hi ’  base t hi’
- ‘ t o- f t .  i ’ l , t t .  S ,ind e 111 ~ t r a t e  t h e
I i t  Ion’. f o r  n t  h o i c c  t h r ~~t i~z b t he s;’ 11 Iwav

‘a I t .1 d~ ~‘ the •‘—h.tnkr’.i’n t • w h i c h
• it t e r hi’ completi on ~- t  the d,i~r .

( : ‘  A~ enant htr u ct j t - t’s . ‘ Ci’ a p p u r t e n a n t  s t r u c t u r e s  of the
dam c on s i s t  ‘f a ~-o~ ”tneJ ; ‘n i ~~a r v  and ~~ergcnc v cçill w av and an outlet

~or~~’. (I’ ate 3’ . ‘‘ i’ sp I l w,i v structur es Inc luje 40—f oot — long
cono r t’ t ,‘ — I ci ,. .i , 1 r c. ic C c t n in : i e  I • a 300—f ‘o t — long ogee concrete over flow
s, ’  I n . a tr .ipt ’:’tdal Ji sc !am-~ t’ channel , and a stilling basin at the

c i  l t ”. t~~ o f  hi ’ i.e . The h o t  ton of the ap p r o ~r - h  channel as designed
i s  at T t ’v .i t ti I~~’S , l e a v I n g  .1 q—fo ot approac h dept! . at normal pool
1a’ve~ . Thi’ ~~ei’ ov e r !  low crest Is at Flevat Ion lSQ s . The trapezoidal

• onc r e t e  - f l s c t a r g ”  c 1- ..-i r tn , ’l is approx im ately 250 feet long and cr~nv erge s
tn itor-m ’. v r n’-, .i widt h a: CC feet at t h e  ov e r f l ow  sec t ion to 21 feet

,it  the d o~.’ n s t r, ’,t— end . A ,‘!~~— toot—wi d e , I~~0— :oot— 1ong stilling basin

~s a l s o  :r .i’,~~:.-ida1 In crc. . section . T he  m i n im um  depth of water In
t h e  s til l ing C .istn is maint ained a t  4 feet by the sill at the down—
-;trc am end . T’.e slab sections of the sp lllwa v discharge channel and
the at i l l i n ~ 

t a s in  are ~ in  hi ’ s thick and unde rl ain by a o n e — f o o t
~ravci filter . T h e  gravel tIter drains i n t o  the splllwav channel
t h r ’u~~C ‘ —  i n  C weep hol s’s .

‘a’ outlet works arc loca ted  at the center of the embankment and con—
c iS t  of  a oncrete Intake tower at the upstream toe of the embankment ,
an ~— Ioo t by ‘ .5-too t re inforc ed concrete conduit throu gh the ~~bankment ,and a c o n~~r e t t  - ‘o t l e t  strc ture at the downstream toe of the embank—
— e n ! .  ‘

~~~‘ ‘n t  1.t conduit is equipped with reinforced concrete cutoff
co la r -~. l’ .~t e .. illustrate s the details of the outlet works. The

l w  t hrottg ’ t 5e o ut  let conduit is c o n t r o l l e d  by a sluice gate

0
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operated from the intake tower. The upstream end of t h e  ou t l e t  condui t
is equipped w i t h  t r a s h  racks .  The design incorporates  provis ions  to
plac e stop log s on the upstream side of t h e  intake tower to allow the
tower  to be d ra ined .

C .

( 1)  Hydrology and Hyd r au l i c s .  The 1948 state report ind icat es
that the 26,340 cf s spiliwa y capac ity prov ided was greater than the
sp illva y capacity required by the Pennsylvania design criteria in
i’ t t t ’ct at the t ime (C curve criten ia~~.

( 2~ Embankment . The embankment design was apparently based on
thi ’ results of the subsurface investi gat ion. However , no ref e r ence
was f o u n d  to  indicate whether any soils testing or stability or
seepage analyses were performed .

(1) App~~ t enant S t r u c t u r e s .  The available information consists
of design draw ings .

,‘ .2 ‘on~i t r u~~t i o n .  TCi . o :i’.truct ion 0 the dam was apparentl y con—
j u t  t ,’tl in accordanc - wit ! t h e  d r a w i n g s  and s p e c i f i c a t i o n s  as prepared
by Tht’ Th.’ster Fng  ineers. The construct ion was supervised by Chester
t t t p~ L :tt’ers field personnel. ~o r e f e r e n c e was found to indicate that
any unusual pr ’t lems were ei -ounti ’red during the construction of the
fan .

I~ur ing the in itia l tillin g - f the l.i k~~, seepage was observed along the
o~’ of t h e  Ja~ near the ri g ht abutment when the poo l level was within

- f r e t  ot the sp t’lwa y cr~’ .t le vel . The quantity of seepage was
• e s t i m a t e d  to he on the order of ~fl gallon s per minute. In 1949, a

rem edial grout in~ p r o g r a m  was undertaken to control the seepage.
Pla tes S and “ il lu st ra t e the e x t e n t  of t t - i .  rencd tal gronting program .
In the snt’st’quenr inspec t t o n  reports , no reference was found to the

• seepage probI~~~, indicat ing t h a t the grou t 1mg program apparentl y
e t  t c o t  i ’, e l  v ~ n t  r o l l ed t h e  c s ’ s ’pagc  th rou gh the  embankment .

T he ava I a t I c  t n lo rm a t  ion Indi cates t ha t  due to continued deter b ra—
• i on  of t h e  ‘-on rete in t ’ s~ sp I l l w a ~’ st r u c t u r e s , t h e s e  s t r u c t u r e s  were

renovated and partiall y rs ’ !i.ilt in 1965. The extent of repairs Is
c h ’h ’ n  on Pl a t i ’s 7 and S .

2 . 3  ç~p er a t i on .  The l ak e  Is nonnallv ma in ta ined  at t he  c r e s t  level of
th e uncontrolled spillwa v . -~n l v  under l ow f l o w  cond i ti ons , when the
pc.’1 is b e l o w  the crest elevation of the spi llwav , Is the eight—inch

vp a ss  l ine opened to  m a i n t a i n  flow downstream in Traverse  Creek .

• .T... O th e r  1n v e st i & ~~t ions .  The a v a i l a b l e  informat ion thc ludes  the
tol l owing three post-construction engineering reports: (I) Raccoon
Cr eek State P a r k  t~am , R!port on Dr illin~~ and Grout ing Operations ,
da t e d  ~ ov emher  17 , 194q , by  The Chester !ngineens of P i t t s b u r g h ,

I
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Pennsy lvan ia. The report suusnsrizes the post—construction grouting
work done on the r igh t  abu tmen t .  (2 )  Report on Subsurface  Exp lora t ion
for Proposed Repa irs to Raccoon Creek Sta te  P ark Darn , da ted Apr i l
1964 , prepared by the Coemonwealth of Pennsylvania , Department of
Forests and Waters , Division of Flood Control . The report summarizes
the m.ibsurfsce investigation work conducted in conjunction with the
repa irs to the spillway structures, (3)  Report  on the  In v e s t i~ at ion of
S lides  at  E a r t h  Dam on Traverse  Creek, Raccoon Creek S t a t e  Park  Dam,
dated June 22 , 1967 , by D iv i s ion  of Flood Control , Depar tment  of
Fores t s  and W a t e r s .  This  r epor t  describes four landslides that occurred
d u r i n g  May 1967 a long the left abutment of the  dam . The report ind i-
c a t e s  tha t one  of the s l ides  was located upstream of the dam , one at
t h e  l e f t  a b u tm e n t , and two downstr eam fro m the left abutment. Subse—
•~ue~nt correspo ndence indicates tha t the  lands l ide  on the l e f t  abutment
ot  t h e ’  dai- v s .  not cu:is idt’rt ’d to he a threat to the integrity of the

2,5 ~ v a lu . i t io:~

a . Avail ,~C il j t , , The’ .ivaf ab1s~ In f o rm a t i o n  was obtained f rom

C . Adt’

1) ~ - d r o_log v j i:~d ! fv d i a u i i c s .  On! ‘,‘ the d e s i g n  capac i t y  of t he
sptllwa v was reported . T’ er ef ’re , this information is not ade quate to
• i c s c s s  t he c ’nf  o rn a n c i ’ o f t ‘ s- sp ii 1wa~ capac i t v  in accordanc e w i t h  the
* 

- r r ‘nt spill w.. v des ign  cr  I ci-

(~~) Emh.ins~ .’nt . r ’ ,~ la~~ was apparentl ’.- designed based on
cubsurrac .’ investigation and engfne.-rl ng • ina lv s i ’s . However , no
r e f er en c e s  w e r e  found  t o  m d  i -i t s’ an y f i e l d  or l a b o r a t o r y  t e s t i n g  or
detailed eng ineering ana l -.st’s wi-re perform ed .

( 3 )  ~~ rtenant Stnictures. Review ‘f t he  des ign  drawin g s
~nd icate ’e t h a t  as designed no s i g n i f i c a n t  d e s i g n  d e f i c i en c l . s  ex is t
~ ‘ - a t  q h , t ’. d  a t  fee t t h e  overall performance of the ap~~ rtcnant st r u c —
t i r es.



• —•—-•- 
•
~~_;.~

:— -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—-- • -——;—-~ 
—,__•-

_ 
••— - - —-• - - — • 

~~
—---

=_=~~~~~~~~~ _;_,~~~
- ,uII

~

• SECT I ON 3
~ - VISUAL INSPECTION

1 ~~nd~~~~

a.  Genera l .  The on-site inspec t ion of Raccoon Creek State Park
Dam consisted of:

1. V isual inspec t Ion of the embankment , abutments ,
and embankment toe.

Visual exa m i n a t i o n  of the  sp i l iw a y ,  i n t a k e
tower , and outlet conduit.

3, ~hservation of  factors affecting the runoff
p o t en t  Li i  of t h e  d r a inage  b a s i n .

. , i l u a t  ion of  downstream hazard potent ial.

f , t’ s p e c i f i c  o b s e r v a t i o n s  are ’  i l l u s t r a t e d  in P l a t e  9 and in the
photographs In Appendix (.

b. Fnhankment . In g en e r a l , t h e  I n s p e c t i o n  of the embankment
c ‘n’.i st i ’d of  s t ’ar , - t 1 t i , ~ for in dication s of structural distress , such as
cr .ec~ s , subs idi - n~- , ’ , b u g  ing • w i t  areas , seep s  and b o i l s  and observing
.~t’nt ’ r a l  ‘n.e t~~t ~ n a n c  co nd i t  t ’ r ~s , v e ge t a t  lv, ’ cover , e ros ion , and o ther
s u r f  Io ta1 t i - a t  ~r , ’s .

In ,~eneral , t ’  condit ion of the dam is considered to be good . One
wet area w.is tou nd .ilong th~’ t o e ’ of the dam near the left abutment .
‘~o m e a s u r a b l e  seepags- was f ’und to Cc assoc bated w i t h  t h i s  wet area .
Two seepage p o i n t s  were  ident Ified in the vicinit y of the outlet
c o n d u i t  d i s c h ar g e  st r u c t u r e .  The q u a n t i t y  of seepage was es t imated  to
be’ one to two g a l l o n s  per m I n u t e .  The seepages were c l e a r  and no
indication of internal erosion was f ound . A portion of the upstream
erosion p r o t e c t ion adjacent to the spt l lwa v sidewall was found to  be
s e t t led . Tb .  s e ’t t l c m en t  does  not appear  to be due to rec ent movements.

Th e  cr est of the embankment was surveyed relative to the spiliwa y
cr est level and was found t o  be at  or slightly above the design crest
level. The pr o f ile of the crest is illustrated on P l a t e  10.

c. ~~~~~ r ten a n t_ S t r u c tu r e s .  The splllwa y structures , outlet
conduit , and v isible portion s of the intake tower were examined for
de terioration or other sign4 of distress and obstructions that would
l i m it  flow . In general , the structures were fou nd to be in good
condit ion. onc rete in the cp i l lway  st ruc tures  was found to be spalltng .
However , this spall fng is not considered to be to an extent that would

i f  f e ’ c t  ‘u , -  u t  rue - ur.i l p e r for m an c e of these s t r u c t u r e s .

I
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d .  Reservoir  Area. A map review ind icates tha t the watershed is
p r e d o m i n a n t l y  covered with woodlands, A review of the re gional geology
(Append ix E) ind icates  tha t the shorelin es are l ikel y to be susceptible
t o l ands l i de s .  However , massive landslides whic h would a f f e c t the
storage volume of the reservoir or cause overtopping of the dam by
d i sp laced water are not considered to be l ikely.

e. Downstream Channel. Below the dam , Traver se Creek flows east
and jo ins Rac coon Creek appr os~iaatelv one mile downstream from the dam .
Further description of downstra’sm conditions is included in Section
1 .2b.

3..~ Evaluat ion . The condition of the darn is  considered to be good . No
c o n d i t i o n s  were observed that would require attent ion at this  t ime.
However , the wet area observed along the toe of the darn near the left
abutment should be p e r i o d i c a l l y observed to de t e rmine  whether or not a
seepage condition is deieiopin g . Due to cont inued spal ling of concrete
in t h e  sp i l l w a v  s t r u c t u r e s , period i~ r epa i r s  w i l l  be required .

10
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t SECTION 4

OPERATION AL FEATURE S

s . l  Procedure.  The darn Is operated and maintained in accordanc e’ with
the requir em ents  of the (~peration and Ma intenance Manua l, prepared by
PeanDER , Office of Resource Management , gurea u of Operat ions , Divis ion
of Comple t ed  P r o j e c t s.

4 . 2 Maintenanc e of the  Dam. The maintenanc e of the dam is considered
t o  be good . The downstream f a c e  of the darn is cover ed with well
e s t a b l ish e d  g r - i s s  and a p p e a rs  to  he period i c a l ly  mowed .

-. ,3 Maintenance of yratit~~j’ocUit1es . The field observations
ind i~-at e - t h a t  thc operating f - c ’  t i l t  lea are adequatel y maintained . The
sluice gate ’ w a s  ope ’ r .e tc d  by -. t a t e  p a r k  p e r s on n e l and was  observed to be

unc  t iona 1

..—. Warning Systt~i. ho foina l w a r n i n g  sy st e m  e x i s t s  for  the  dam .
b e. park super intend en t r e - s p o n s i b l e  for t h e  operat ion of the darn res ides

in the park a~~e’a . Te l  eph on e ’  .inf r.td to co~~unIcat ion fac  i i  it tea are
a v a i 1 a C l ~ - v i a  t h e  pa rk  s ’t  t e e .

~ E v a l u a t  Ion .  The ’ ia~ ~s s a t  I s f , c o t o r i l v  ma in t ained . ho c o n d i t i o n s
were observed tha t wou ld require iemediate attent ion ‘at this time.
:~~~• to t b .  can t  r . ’ t e -  sp a !  I in ~, ; t r o b I e .r~ i n  t h e  sp i l  iwa y s t r u c t u r e s ,
p er  lod L repa i r s  a t h e s e -  ‘~t ruc  t u r - es w i l l  be’ required .

0 11
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SECTION 5
HYD RAULICS AND HYDROLOCY

5.1 E v a l u a t i o n  of F e a tur e s

a ,  Desig n Data. Raccoon Creek Sta te  Park Darn has a wa tershed of
19 . 1  square mi les  and Impound s a reservoir with a surface area of 80
acres  at normal pool level . The flood discharge fac i l i t i e s  for the darn
consist of a combined primary and emergency spiliway located on the
r ight abutment , The capacity of the sp iliway was determined to beF 2b ,300 cfs with no freeboard .

b. Exper ience Data. As previously stated , Raccoon Creek State
Park Dan~ is classified as an interm ed iate size dam in the high hazard
category . Thde’r the recommended criteria for evaluating emergency
sp i liwa y discharge capacity , such iapoundme’nts are required to pass full

• PMF.

The PMF inflow hydrograp h for the reservoir was determined using the Darn
Safety V ersion of the HEC-i computer program developed by the Hydrologic
Engine ering Center of the U . s .  Army,  Corps of Engineers .  Data used for
the computer ana l ysis are ;resented in Append ix D. The PMF inflow
hvdro gr aph was t ound to have a peak flow of 28,156 cfs. The com puter
input and summary of computer ou t put are ’ a lso included in Append ix D.

c. Visual Observations. t)~~ the date of inspection , no cond it ions
were observed that would indicate the spillwav capacity would be sig—
n i ft c a n t l v  reduced in the e’vent of a flood .

d .  Over topping_Poten t ia l . Var iou s percentages of the PMF inflow
hydrogr aph were routed through the reservoir starting f r o m  norma l pool
cleva t Len using approx imate stage versus storage data der ived fro m map
studies. It was found tha t the sp iliway can pass 90 percent of the PMF
without overtopping the embankment . For 100 percent of the PMF , a low
spot on the crest of the dam which was found to be 0.1 foo t above the
des ign crest elevation of ~‘20 would be overtopped for a duration of two
hours with a max imum depth of 0.4 foot . It is estimated that over-
topp ing of tb . ’  darn Cv a ma,~imum of 0.4 foot would not constitute sig-
nificant potential for embankment erosion .

e. Sp illway acv . Since the spiliway cannot pass the recom —
‘tended spiliwa y desi gn of 100 percent of the PMT without overtopping the
embankment , the sp iliwa y capacit y is rated to be inadequate.

12
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SECTION 6
STRUCTURAL STABILITY

6.1 Evalua t ion of S t r u c t u r a l Stabi 1j,ç,~

a. V isual Observat ions

(1) Embankment. As discussed th Section 3 , the field observations
did not reveal any signs of distress at this time that would signifi-
cantly affec t the stabili t-.’ of the darn .

(2’) Appurtenant Structures. Structural performance of the
appurtenant structures is cons idered to be sat isfactory.

h. :~ ‘si~ n and Construc t ion Data

(1) Embankment . The darn was apparentl y designed based on the
evaluation of the subsurface conditions . Although boring logs were
available for review , no information or referenc e was found of any soil
testing program. Similar l” , no doc umen t s or references  were fou nd to
indicate tha t any stabilit y or seepage ana lyses were conducted . It is
repor ted  that the construction of the  darn was conduc ted  under  t he
supervision of The Chester  Fng ineers f i e l d  personnel.

Review ot the available Information ind icates that the dam was con-
structed with reasonable care and the design incorporated such basic
elements  as zoni n g of the embankment, a cu toff trench extending to top
at r ock , a conc r e te  f ounda t ion  c u t o f f  wall , and foundation grouting .
However , the design d id  not inc lude  a pos i t ive  inter na l drainage system .

(.~~) A~pp~urtenant Structures. Review of t h e ’ design drawings m di—
:ates that there are no apparent structura l deficiences that would
significantl y affec t the performance of the appurtenant struc tures.

c. Opera t ing Records. The structural stability of the darn is not
considered to be affected by the operational features of the dam.

d, Post—Cons truction Changes. For the descript ion of post—
construction changes , see Sections 2.2 and 2.4.

e. Seism ic Stability . The dam is located in Seismic Zone 1,
and based on v isua l  observat ions , the  s t a t i c  s t a b i l i t y  of the dam is
considered to be adequate. Therefore , based on the recoemended
criteria for the evaluation of seismic stability of dams, the struc-
ture is presumed to present no hazard from earth quakes.

-
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SECTION 7
ASSESSMENT AND RECO~*(ENDATIONS/PROP0SED REMEDIAL MEASURES

7 • 1 Darn Assessment

a. Assessment . The visua l observati ons ind icate that Raccoon Creek
State  Par b Darn is in good condit ion . At this t ime , no conditions were
observed that would sign i f i can t l y a f fec t the overall per for mance of the
s t r u c t u r e , and none were reported in the pas t .

The capaci ty of the sp i l iw ay was found to be appro ximatel y 90 percent of
the P M F , which is less  than the recommend ed capaci ty  based on the size
and hazard c l a s s i fi c a t ion f o r  the da rn . Therefore , the spil iwa y is
class ified to be inadequate’ accord ing to the recommended criteria.

b. Ad equacy of In f o rm a t i o n .  The available information , in con-
junction with the visual observations and the previous experienc e of the
inspectors , is considered to be sufficient to make a reasonable assess-
ment of the condition of the darn.

c. rgency. The following recommendations should be implemented
on a cont inuing basis.

d. Necessity for Add itiona l Data, ho additiona l data  are
rt’qu fred .

7 ,2  Re c or n e n d at i on s/R e ne di a l  Measu res .  It i s  reccwtmwnded that:

1. Se’epage points and the wet areas al o n g  th ~
downstream toe ot the dam should he perod i-
c .illv v i s ua l  lv monitored .

The dam and appurtenant struct ui. ’~ should
continue to he inspected regularly and neces-
sarv m a i n t e n a nc e  should be performed .

L Around-the-clock surveillant .’ sh ou ld  he pro-
vided dur ing uneisuallv heavy runoff and a
forma l warning system should he deve l oped to
.-ilert the downstream residents in the event
of emergencies.
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REG I ONAL (;EoLocY

Raccoon Creek State Park Darn is located on strata of f lit Con~~augh
Group (Pennsy lvan ian A,je). Th~ Coneuiaugh Group is subdivided into
the Clenshaw Forma t ion 5 wh ic h is composed of strata below the Ames
Limestone to the Upper Freeport coa l , and the Casselman Formation s
which is composed of strata ~txv e the Ames Limestone  to the  P i t t sb u r g h
coal, The dam is located on the Glen~ haw Formation , which is charac-
terized h’, interbedded sandstones , siltetones , and claystones. Thin
l imestone and coal bed s rn.i ’.- also oc~- u r locall y . The claystones below
t nt’ Ames Limestone , w h i c h  outcrop along  the valley walls above the darn
.)nd r e ser v o i r , ar e known .t~; the Pittsburgh Red Bed s and a re  prone to
landslides. Above the A~ e”~ l..imestone lies the Casselma n Group which

on s i st s  of nu~~~’r ~~u s  red h5 - d ’, , s h a l e s , and sandstc-nt’s.

rhe Pit t s h u r~~ ca ’a , w h i c h  ~~~~~ ~ t h e  top ~~t the Casselma n , has been
removed h’. t’r- -sion and is consequent lv absent in the area . The Upper
:-ret ’pa’rt CO~ lit ’s - I t  . IhO51 ~ F~levat ion 700 ‘r about 140 feet below the
‘.‘ ai ~~ t’V h~~t t - ’’ .~d appea r s  ~o be of m i n a b l e  thickness.

~‘~~l l  ~!t’veloped lo int ing at the’ site’ resulted In  moderate seepage after
comp let ion ot the d.w, ~- ‘ i -  a ns’- , ’ssitated an extensive grouting program .
he o v t ’r .~~ ge - -i -~~i.

- ‘~t r s ~- ~~1r t ’  c o n s i st s  o~ a series of shallow domes
~~~~ ba-~t~~’-. -.- i ~~h v s  d I ; - ; i n ,~ •--  t o  ~ - f e e t  per  m i l e  to the southeast.

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