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PREF ACE

This report Is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Fngineers, Washington,
D.C. 20314. The purpose of a Phase I investiqation is to identif y expeditiously
those darns which may pose hazards to human l i f e  or propert y. The assessment of
the general condition of the dam is based upon available data and visual
Inspections. Detailed investigations , rind analyses involving topographic mapping,
subsurface investiqations, t r~t inq, and deta iled computational evaluations are
beyond the scope of a Phase I invest iqatio ia; hOW PVCt , the investigation is intended
to identif y any need for such studies.

In rt’~ iewinq this re~pnrt , it should he realized that the reported condition of the
darn ~s based on vbs rrvatt iw is of f ie ld  conditions at the time of inspection along
with data availab le to the Ifispect iol i train. In case s where the reservoir was
lowered or drained prior to i n .pI•rt ion, such action, w~~i 1c irnprn~~ng the stabil ity
and safety of the d;un, r rnct ~ i•~i ft’ t i n t  r i ~* load (d i  t t ~t structure and may obscure
certain conditions which rinqht ot h e r w: ’e  1 ‘• d t  ont able if inspected tnirt.r the
norrnM np~rat tog environinri t uf the ~.t runt we .

It is important to note that  the condit nit of a darn ~,en ’s an numerous and
constantly - ;i r tq i r iq i itrrti;~l nod e~ t er r~:i l cur t l t t  ~~~~ and i~ evo lutionary in
nature. It would he I ( ’ nt I ‘n-~ t i  ,.

~~ ~r i -
~~‘ I ha I thi j r  i~~, t i t  rr’nc~i nit of the darn w ill

continue to repre sent the r rl I ’ l t  on of the th,:n :1  so m e pwnt in the future. Only
through freque nt i r per Ii mrs i- an t i~~ if e O 1 ~~’i~ tort s he det e’ t rd nod only through
contir’urd care tend rnairitefl ;it ,( 0 can thew - r , ’ 1 e t w v t : t  be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and hydrau lic
analyses. In accordance wit h the r~ t a lrdwd ( tiu~c linec , the  ~.prlIway desit ,i f lood
is based on the estimated ‘Probable Ma’~irnij m Ilood” for the region (greatest
reasonably possib le storm runaff ’1, or f ract ions ther~ nf . The spillway design flood
provides a measure of re lative spi llway rapacity arid serves as an aid in
determining th~ need for more detniled hydrologic and hydraulic studies, con-
sidering the size of the dam, its ~“r.~r: e l  condition and the downstream damaqe
potential.

— ‘ . AL L. ,  
~~~~~~~~~~~~~ ~~~~~~~~~~ ~~ L~: ~ ~~~~~~~ A~~,D WMIT~~

~~~~~~~___ ~ — —— -—,.-,,. — —-— — . — — — — —
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PHASE I REPORT

NATIONAL DAM INSPCCTION PROGRAM

Name of Darn: Marcel Lake Dam ID 0 F’A-00402
State Located: Pennsylvania
County Located: Pike
Stream: Dinqman’s Creek
Coordinates: Latitude 410 15.2’ Longitude 74° 57.4’
Date of ln~~ect ion: November 22, 1978

ASSI.SSMI NT

Marr~ l I ,L r I );irn r- ~ n earth rnnhaeiknicnt darn w ith a concrete overflow
spi llwa~ . The thur is  a ; rct ~ irnntel~ 675 fe”t lumi nod has a rnnximtsrn height of 23
feet. TIr .~ da ,rr is locatri along leqisIati~ r route ‘~100( about I mile cast of the
v i l l, in of I tiqrrnore.

The spi l lva\  is capable of discharqietq 40 percent of the PMF without
overtopping of the earth rrr -.bnnkment. Failure of thr dam for 50 percent of the

w,i’ detoriniried to significantly Inrr”.rr the ftt i~t rd to loss of life down—
:rearn of t’n’ darn. Therefore , the spil iw ay is c iassi fu~d as “serious ly inadeq iate ”,

and the ~ ari is classified as “unsafe (rion-emerqerw’, “. Detailed hydroloqir and
hydraulic an alyses should he performed to d~.t~~r r r t ine  the need for increasing the
spillway capacity.

Based on visual observations nnd re~ cow of the inforrnat ion obtained from the
Pennsylvania Department of Environmental Resources, Dam Safety Section,
Marcel Lake Darn Is considered to be in poor condition. Conditions that require
further investigation, maintenanc e, or monitoring are:

1. Lonqitudinnl depressions extend across the upstream fact- and the top of
dam. These depressions shou d be monitored to determine if any
differential movement occurs.

2. Immediatel y downstream of the embankment Is a swampy area covering
approximate ly 12,000 square fret .  The wet area is covered by a high,
thick cover of grass, and areas of standing water 6 to 12 inches deep. Ire
many areas the water is disrol-t red with brown and rusty colored
deposits. ~ti is swampy area should he monitored reqularl~ for any signs
o f incre ø~d seepage and/or turbid water .

3. The depressions along the upstream face and th~ top of dam, the seepage

‘ 
and discolored standing water at the toe of the d~nr, nnd undulat ions of
oil of the embankment surfaces may be indicative of the migration of
line material through the embankment or foundation. A subsurface
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investigat ion should he init iated at several sections of the darn to
include, but not be limited to, soil borings for determination of the
composition and in situ properties of the embankment and foundation
materials. Piezometers should be insta lled in the boreholes to evaluate
pore pressure development throughout the embankment. The invest i-
gation should be supervise d h~ a license d professional engineer with
experience in the design and construction of dams. Results of the
invest igation should be used to establish if the materials are satisfactory
fur t ’~e e hanckment as designed and constructed; and to detect possible
f ines :r c a r a t  ion .

\: r ’~~, a t r 1  .
~~CP feet of the top of dirt is depressed below desj nr

eIe~~.c t i nn . All areas below des ign elevation shou ld have additional fill
l ) l aL - ed  aru~ r u i n p a c t e t 1 to reqrade the embankment to design elevation.

‘
~. The riprap slope protection for the upstream face is poorly graded,

unevenh distributed, and iors not provide an adequate coverage area.
r~: r.o shotild ho s~ ;-p Iemented wi th large and rnediun’ sized rock to

~~ ~~ e a w eU :radrd . even l~ or of riprap to extend to the top of darn.

~~. Ano”a!  burrow h~~ 1es ~.e rn ’  r i o t e d  on both the upstream and downstream
s h t e ~ of t° o dar . T~ r o~~o holes should he f c l l ~ d with suitable earth

T ‘ ‘ dr part ;ill~ c’~ or ’r’’~ . n v. it ‘ t j s ’~~~~~r,n ’d trees up t r ~ fee t high.
I ~~~~ re”s and h shrs should be r~ t a the rirnurd lc’~ ph

P. Th. r i - ~~tj Q f l5 ~ f t ’ r s ’o sha~ e~ idence ~f 1ao~ of ov~tenance. A
(if period ic untenan~ e should he established to include, hut

~~~~ ‘‘c• ~~rr~~~~ - ’ to , r’ic’~ . vtq t i p arass , e~ ercismn q the gate vah  r. and
i r s ~~r rt  c r q  the da ir for ~t rurt c r a l  defi r ienries.

~~. N’r f 1 r r - ~ v .ar r ’ i— ~ s te ’ i~ e f f ec t at this s i te.  A ~~~~~~ n~ t reao  ~.arni nr~
5t o ~~i should he dcvrlnprd , and durcnq periods of heav~ ra i lf a ll. the darn

~hit dd hr moni tor-e r4 and c~r~ ,ns t r r a r r  residents alerted in the event of an
ir  prndirrq fai lure.
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PHASE I INSPECTION REPOR T
NATIONAL DAM INSPECTION PROGRAM

MARCEL LAK E DAM
NDI I.D. j ,~ PA-00402

DER 1 52-149

SECTION 1

PROJECT INi ORMATION

1.1 (.rnri’~- al

a. Au thor i ty .  This irr’ ;;~~n -t or va. ;  p i r f o r u ; c c C  pu~ ~uiani t to the  aut lin: it
granted hi, tt i . ’ ~~ ,t iirial ( ‘ C~oii In ;’ o :to  Ar t , i’uhlic L~ v. ‘ ) ‘— ‘(~~~ , to  the Secret a ry
of ttu’ Arms , th ruui~~h t t ,s .  Co rps of ~ ‘‘ pr ’.~ . to conduct ir spu-rt ions of da rt ’s
throughout the C ‘ur i t ud ~t a t ’ ’s .

h. Purpo ’. It,,~ ; urp i:a of  C ’  ,, ; o ; t  ~ r, is t ~~ rI r ;di~ C 1  st rurt t i ra l  ~n i’~
hy ( t r udr r  c , l i t , r u r s  o f ~~~ t~’ r i  ~~ ~: ,r , a r l i ’ to  ( 4 ,’ t r rrninr’  if  the dam
rouist~~~~t’ ’s a h .‘arcC to  !,~ i n r n  li t or ~r • i ~~ ! ,.

1.2 Desunr~ t ri of Prn~u;-t ( ! n f i: r , ’ ion ‘ ‘ t a n ’d f : ’ .
~ t C i ’  ~ r ’ i i r r ;\  !~~;inia fln p:u t —

ment of Ef ,~~iron Tir ’n i ta l  Resnur s ( L i  ~ • ‘ a t  5 s C o t  ‘ r c t w i .

n. Dani rid \ v,cr • r n r c- , ’’ • C a’~ ‘‘ I ~:in r is an earth fi l l - i t i ank .n  nt
w ith a r — l ,~ cur’ ’ . Itir’ pu~~

- .snt- . r ’ ’  is ~~~~~~~ ‘ - i t o h 675 feet long w i l t s  a
nm~~i r — i l r t ,  hs.iq ’it of ah~ ,,t ~ 3 f t .

.\ (,1J.f~~fl l n r ’~ n~ e r f l , .~ sp ; I l ,’ ~ i’ l~ ~t r ’i’ t ’~ t v r , ri th~ e r r h~,nL(r ont m d
the left ihut n’s-u it . I h” ‘ ;rt v. -is 5 ’ i  r ’ ’ ~- . it C, 

~
‘
,‘, toot of f rs’ i-hoa rd above the

spillv. :iy orost  . I ra~nir~ wa ft uxt , ’ r rd  a sh ’rt  distance upstream and dm’.ns t r” 1r~
of th” spiIlwn~ , anti! r iprap slope rr~ r to io  is provided along the hanL~ of thu
approach ohanrs” I. A reinforced courr~’t ’ - apron extends appr ix r r i a t r l~ 20 feet
downst ream of the s;~ l lway. 1h~’ apron r- i”s ri width, from 60 tort at the haso
of the spillway to 2’ f r et  at the j ur~ I ~~ v i t t i  a qroLitod riprap lined channel. Thr
channel has a 25—foot  t’iis” w idth a ’ d  si : !s. s!~ pr~s of I horizontal to I vertical
(1 H: 1 \ u i

, and e~ t pri Cs about 150 fp~ t d,~ .‘. nis t  r ’  ~ ‘i of I he apron.

A 30-inch c ’ ) r r t lq - mt rd  metal p~~ir’ r -- i ’d in conc’rot~ is prov idud as a low
level outlet. I ~m ’— diargi’ t ’ irour~h the is ‘nt rolled t~ a hand—w heel o pe rat ed
sluice gate on tho outlet s t ruc tur e . It- - n i t  l’~t s t r i c t u r e  is lo—a t e d at the t o o  of
the upstream f a r e  of thc’ c ’ ’nhat’ ’ m”r~’

I



b. Location. Marcel Lake Dam is located across Dingman’s Creek in
Delaware Township, Pike County, Pennsy lvania. The site Is approximately 1 mile
east of the v illage of Edgemere, and is shown on USGS ~uadrangle entit led,
“Ldgemere, Pennsylvania” at coordinates N 4 10 15.2’, C 74 57.4’. A regional
location plan of Marcel Lake Dam is enclosed u s  Plate 1, Appendix F .

c. Size Classif icat ion. Marcel Lake Darn has a maximum height of 23 feet
and a normal storage volume of 160 acre-feet. The dam is in the small size
category.

d. Hazard Classification. Several com mercial establishments are located
along E) inqriunn’s Creek approximately 1.5 miles downstream of the dam. A large
number of homes are located near Dinqman’~ Creek from 2 to 2.5 miles
downstream of th’~ dam. Failure of the Man -el L .Ls’ Darn would cause extensive
propert~ d~u; ra p’ and prot rddi loss of tiurriari lives. Therefore , the darn is in the

F high ha: ~ird oat  ~‘ p’ry (‘~~‘~ par ;iqruph 3.1 • u~.

e. Ownership. The iCar  ‘ is owned t’~ Al l-American Rs’alt ~ Company, Inc., ~~
1 Str ”et , C 1arki’r ms urk , ~s v. _ I ’r se~ • n’7~ P

f . Purpo~’ of l ) a r r r . P~ nrcel I aku I ~a’t was  const ruc t  i’d for recreat ion and
ro i l es t a t e  sCs -’~ ,’! ip sir i . rmt .

q. I 5~’s;~~ir and C o n c t r r t  inn Hrstor ~ ‘I run  r,fn rr at i i  t a m r u ’ d  front I )rR~.
Th ~ (ta rn va ’ ririqinills dosiqiun! t.~ ~- ‘r. _ ) r ’irs U. I rrdr’ rsst r’ ; r i  of ?.~at ; i : no ra ,

F’ rnns~ lvania. 1 h~ (Cs ’’ .ajn was altered by I ( !v’a r i C . I-4ess of Stroudsburq,
Pennsylvari r ,. ( orr;t rim” I muir of the darn wa s romplet ird in .~ine, 1961.

h. NornraI C~o’rut u n  Procedures. The re~v rvoir is normall y maintained at
the spiliway crest ek’v.-mt man. Inf low occurinq v,hs’rm the reservoir is at or above the
upi l lwa~ crest elevation is discharged over the sp il lw ;s~ .

1.~ Pertinent Data

a. Drain~~~_~~ r;i. The dra inage area above th~ darn is 4.2 square miles, as
taken from information provided by DER and veri f ied on topographic maps.

h. Discharges at Dam SIte. No high pool or discharge records were made
avai lable. The spillway capacity at the design top of dam is approximately 3,480
cubic f~~ t per second (cfs).

c. Elevat ion ~F c ot  - L!’~C ;~ Datum)’

t)esiqn top of dam 1237.5
[nv- spot - top of dam (approx imate) 1236.5
Maximum poe 1 (~ PMF) 1237.0
Normal pool 1231.0
Streambed at centerline of dam (approximate ’ 1214.0

Elevation s 5C )W n art the design drawings appear to differ from USGS datum by
25 fe”  t .



d. Reservoir (feet)

Length of normal pool 2,600
‘ Length of pool (top of dam) 2,800

Lenqth of pool (low spot—top of d ;irul i 2,780

e. Stora~~ (acre-feet )

Normal poo i 160
L) s .sigur top of dam 325
Low spot-top :rf darn 293

f. f’h’sor~~ur  ¶ t m i  f~s ~ I so

I ‘r-I. u;r to;) a ’ d,iuii 33
I o~v s,-s ’ t — t ’ ’  f dar :u 32
I’J i r rn .m I pOOl (

~~~
11 .‘.a~ cre ’s ) 27

q. IsO ’

Ii, ,u- ea rt~i i’ui .r ;s r r t - ~n s-nt
67~’ f r t

C -~ ; t  :‘ - f ee t  ‘ r r

~~5 1 ~ f eet
‘ ii - ~;Cn;~ ‘ I \ ‘ ;.  t r u  - i

. 2’ i: I \ d rv - n t  r - ‘a
,~, s r t ’  f i l l  arid core r i u ; . t , ’ i I

I ; - r  , ‘ - ‘ - : ‘  rI;m~
C u~~’ l t  Lei, t r s ~u ’- ’ u ~~i t P i  ~~~~~~~~ , l I ; , t r - T I I 5 ~

ri ni t  ( n -
~~~ ‘~ 

u r ,  - 
~~ IC ’ WI 01 i 1 I v  - rigs

C v~s’ r ; -  s -u i !

t’— C t  ;sp; ‘ -

C.

I i, ;“ 0: ’ ; - r ’-  i ~ s r  C Inw n’-~ t i
I “ii ’’ Ii f w e r 1,11 fe~’trs ’~! ‘‘li- i, 5! ion I , ~1 fool ‘‘vs ’

none
I. C!’ chariot ’  I riprap l r s ’ d  approach
P/S oCi rsr , , .  q ru’~ t rd r;p~np chan nel

F - . ’ ; ; ! 
~~i ’  ; i)~d i’ ’ ’:. I C r ’  ; u t ’ t  m r s  10 inch  r r r r u i ; a t r ’ d  - no t u i l  pipe

o n ! r ‘ - -
~~~~ ~ a c ‘ -  ‘ m r  in I i ’ - — t  - 0

I

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~ ~il
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SECTION 2

ENC.IN[URIN(; 1)ATA

2.1 Design

a. Datn Avas lable . I he efl (J ir)(5 rr~’ r ;  (111111 m ade av ;mi l ; s t l, hv DER includes
the fo llow is; ~:

1. “A 1 ‘p lmrrit ion”, “Report ( ipon the Applient m irt~~, ans i “Permit ” to
cost ’ ; ! ruct Mirro I I mik u ( ) ;uut , I ‘~6h.

2. t s o : !  r io t i i ’ ’ :h ;iwi rtqs .

S. ( ‘ C C I  I r ’ C pr ~V C . 1 : 1 1 , 5  ;t ’ C ( ’ Sps. - if  ‘ ; i t m  - n: .

‘i. I ‘t iot ;u ip ’

“. ‘ A ;- p I ,  i t i , ” ;  f ; ’ r ! ‘ t- r r i ’ C ‘p ~~)~‘;~~~~ - U; , ::  ; :  ( ‘ t P ’ ’ r  !o’~~ of \‘ ‘ ! r - r  in
A:’ , - ‘ r ! s ’IC ’o w : t ’ s C F ’ ,. .  C f C a~s ’ ! q ’r 1” , 1°’ ~~ “ ~~

‘

~~. 1.~r.t —s ’ ) larr r ’ r rj s ,-~~j~’ p  n i h-i - i’ • ,r,s p,’~ t o - r i  u ’ ’; ’ — r l , r I o .

1”Jotr: t~, c ’ , ’ - i  ~; c,m!’’ ’jl s t i r ’  ~s ’ ’ r s  sur ; , , h’ ‘ ., ; I;d’I, ’ Ci ’ :  revmr ’ vI.

r -  s t ir”’ .. i to’  pro”- ~ d 1 :,r ;‘ : f ” : m t r u r s ’ &  for t C ~,- 1 !I i r - t , i r , -  ;tfl’
as ,  t ’ i’ - !‘ , s , ’. m r  ~- i ’ r i s - C : - ’ ;e ,’ in ~~;:, ‘ - i  ~ I . A , 5 s ’ ;, ! iso ~f U-’ ’ f ,’ s ? r ~~s ’ ,

10 ‘“ 1’ ’ ’ C C ’ )  I.:’. )

2.? ( ‘ nuts! r ims - I  min i

The construct ion m n f : ~r r i , ; s t  ii’,, ‘I :,; ’’’ a~ :~m !ahl , ’  w a s  l~’ usm!s ’ d C c  severa l  F i C i r t i s s

arid a le t ter  f r p ’ u i  I i ’ w :,r C I ~~~~ rnrt--~’r r r rnq  re~ sr , IC ’ n ’. r,i adr f~~ conf i rm to
r ’ ’ q s u m rc ’ r u i r r r t ’ ;  of C ’ ’ ’ ’  I )i~ i’.;’’ ir of t) ;,rnc an I ‘o - r i r , rt i :n r r r t s .

7 .~ O~ ei~ntj nn

No fnrr n.s I  i~~r ’ ’ r - i t i r iq  procedt s ni’s v - o r e  mri rludc -’d in the infrrr’ .at t i n t  obtained
f r o m  U’ ~~~ . I tsr n ,- •‘ r r e r ’~ repres~— nta t  i~ •‘ s t a t e d  t hat ic was not awar e of any
~~rratinna1 pr s ’ ’ r ! mrr . s associated w i t ’: t~~’’ i ta r n .

2.6 f ,va l , m:s t  I in

a. A v i m l:,hil itv, All information n - si ~s’ ri~ a;lahlc’ was oht aiuir’d from 1)1 R,

ti . Ac ”~~ n i ’ ~~. The ~r’siqn draw In:: c-nade a~ ail;ihIi-’ appear to hr ’ adequate
f~~r a I ‘Hi:” I ri’. ‘ s t  - 1- , t mnn .

r. V a I u ! t ’ . Thcr~ i~ no rca sun to question the validity of thp dat- i  obtained
fro m 1) 1 i-C .

- 4 -

I’ -
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SECTION 5

VISUAL INSPECTION

3.1 Fjndin~~

a. General. The field inspection of Marcel Lak e Dam took place on
November 22 , 1978. At the time of inspection, the reservo ir wote r surface was
approidmately one inch thove the spil lway crest. No underwater areas were
inspected. The damn was found to be const ructed in general conformance with the
drawings.

h. t );int. The upstream face of the darn is covered by small poorly graded
rmprrip . I her” is little uni for m it y in Clii’ ~istnibut ion and placement of tin’ rock.
1 In’ ripra;’ o’.to’tds only three feet mibcvs ’ the normal pool elevation. The entire
tip s t r”  i n  f i t ’  is heavil y o~erqrown w i t ’ s weeds, bu~~es, and trees up to 15 feet
hi.

C )‘idul:tt irtg rI’5 rn’ :.:im:nii~ v.’ ° rs - id s’ ; - ’ r - ~ ‘d along the upstream finn. of the
d s : u t . I h~’ ;I- ’ ; r r s ’ .airi’s:. ~ ~t i’r~~h’ !  from CIte t i;t of darn 1(1 hs ’ us t ’ ; i t C t  tin’ water surface

l a - i t  ins , :~~n1 e’. t t ’- i ,t’’~f mit t l .’pth t o  m ore thon 2 feet. I ield rnea~urernents
of t !t” ~ s r ’  of Cli” u;)strr;i us C ,, .’ i i i  to - i t s  local va riat ut’ i r ;  i r o n ,  ?i 1 1V to 4H:1\’.
‘ ‘‘ ‘ ,‘~r, i :  aw n :,! burro,’.’ C , ! ’’’. .‘.‘ - ; ‘ .  i s - i ! ’ ’ ;d yic i t h e  ri ,’ : t r t n i m i  f ,1, ’i~.

I ‘ so t ~‘.‘ : s , t rs’ ,,sy’, f i r ” ;,ri,1 C ’s ’ ’  t i d  ~f s C ; , ’ u ;  a m ’ ’  rh;,rai ’t t ’ r i , r ’ c f  by undulating
t :  C , - ‘  ; , ‘~~~ ‘ :,~ • r;r a- - -; - i ‘ - r , h mrr  S)~~~ ~~, ., ;~ icC or ’( ’ . * — . m o r , i l :,:ir,d t ri’r’’ . and hcj :;h’’r..

I” .‘. n t  Ut” tmx5) (If i C , ’ n r  s ’ .i r . s’~ r’’~ eaIs t r ot i d i n t ru t  400 feet of the top of dorm, is
tn ,- ! , .v ;!‘‘ :m , , i ’! ’ ’ - it to r i  See I C p 5 of A pps ’ rnlm~ I ~. Measurem ent s of tin’ stc-i;w of
t F , - it - .‘. i - ‘ rn , ’ ( i t t ~i’ r’ ’~~s ’a!s ’ 1 v.,r m m t u s c n : ;  of from l.,’C 1:IV to 21 4 :1 V.

A Iv. O - i5 i)  area e~~t s ’msd ’ ;  f t i , ,i tb, Cs ) ”  of the n’rn !i;is,~ r t , c ’ n t ?  ~9”e Plate 4 of
A p;sen t i  ~ 1) f o r  sfl to  H’~

) feet , and ;i~ i s  Ut’’ toe from within 75 feet of I l~~’ right
j ~~’ ) r  d u r l ’ ’ , !  C o  ‘ it ’ out let ch;i~nri ”I. I hi’ sw o -1ip~ ;,r,’ •i conta ins approximatel y 12,000
s
~~

-i ire f t ’ s . I a? s o t  urated qroontd w i t~ t o r” - I:. of stand,nrj w ate r  6 to 12 Inches deep.
I rs ni;~ i~ 

a m o o s , Ut” wat  or w as du ~roI or’’ ! w i th  brown and rust y colored deposits.
I h’ o r ’ .  was covered ~ a hii ~ 1~i t t n i -~ qi i - . .  cove r with clumped roots Seepage
Cm n - s i  ‘ii . t m ‘ i  coold be observed nil a sr ~ the ripropped right batik of the outlet
r ’i is irS” !. Inc aim ,ed out f lows of up to 15 gallons per m inute (gpm) were observed,
w i t S  C r.’  I- it : , !  outf low from the s W am p.  area est imated at 300 to 400 gpm.
A p,t r - .n ‘ i d ” ! ,  75 fe”t (k)wnst rcarn of t In”  embankment toe, an 8 inch diameter

pip” m: ; i’ c i sC  ro o ted through the rirj ’ nt bank of the outlet cherinel into the
s~ . . r ; s . rir” -i. 1)ischma rge from the pipe was e s C i : n n t r i  at 50 gpm. The origin and
5’ ’ p ~rpo ..‘ of the pi pe could riot he readil y determined.

I- . Appurtenant Structures, The 5- f oa l  high concrete overflow spillway
~ l; r n ’ t - . ‘ ‘ ne left ~~,stm nrnt of the darn, with concrete tra ining walls extending both
u~

)5! r” i s ’ s ’’ d ‘J- wn;tre;,’ri of the spiliway. Sor-ne niiirtor surface ~~a!ling of concrete
w;I:; ii ‘C ”  ,C ; ns ’j  the training walls. The ~piIlway approach channel is protected on
both t iam ,ks w i t  S ii thick cover of large riprap.
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An apron is constructed downstream of the spillway. The apron extends
about 15 fee t, and is constructed on a grade of approximatel y 10 percent. A
grouted riprap channel with IH:1V side slopes and a 25-foot base width extends for
200 fee t downstream of time apron, with a 70-foot transition reach where the base
width is reduced front 60 feet to 25 feet .

The intake for the low level outlet is a concrete structure located about
60 fee t upstream of the crest of the em bw. kr ntr nt , ‘T he structure was inaccessible
at the time of i m ns pec t i o ts , but ~hIp.nired to be In good condition. The handwheel for
the sluice gate w it s i n ,  place. T h i n owner ’s represent . , t m v e  didn ’t know if the sluice
gate was tipn’r~its I,’. The out let i,m’ ,’siwa!I st rtscture at t he downstrea m toe of the
embankment w i .  in good C 0 s C i  t i ns , .

d. Reservoir Area. t h e  dr,i, i i. ir in’ iii en is predo m inantly meadow and
woodland, w ith so rt ’’ ri’smd,!rtt i . mI ris ’~ n’ l i ’ ; i r m s’~it itear Marcel I mike . A natural lake
(Stlv. ’ r I :.~~s’ ’ or lOs ’ nt,’iJ about 1.5 niil’ ’. n ; s ! r  ‘ s i n ,  ,tf S1~ rr.’! I I lLs ’ . Approx imate ly
36 percent of the t n : , s m n s  is I~i n ! - !  i,;n’ -t roo ’n  r , f  ~~~ I ;.kt’ R ’:i ’ Darn, as s!m s ,.in on
F- ’late 1 of A pie’’ Ii~ I . I mi ’~ ‘‘ i’ hors ’  t )

~ ~
‘. is ;.~ p ro ’ .mni ’i : itel~ I ,Ut) ! f ’ ’ s ’ t long, with a

55—foot  i ’ ’ rK ’ r ’ - t ”  spil!w;i>

,‘ , Do~s ; s , ~ r arm ,  C C : 5 ’ , : ’ ! ,  I C . ~ ,,~.,
,-  C. ’:,’;’,.i l ! t , s i i  ,‘ , li; . i t es l  on-t ! ) :ms  

~~
,s :

~~i
’s

( reek ap p :rs ’ . r ’ i’~ ’!’t .,1 I )  I,’ - -! sC ~~., i ’.:~ ’ i n  s t 1 s ’ - ,  a (!,‘ C . r s r  s- ~ (if Marcel I :,kc’ ,
I% ’ ’ t w s ’ s ’ ’ n  C l i , ’ C 5 -,. ’ i ! - . - n’., C ) r s i : ~~ ; i i ’ :. i i ’ ’ ’ ” .  5 nmna-1s ’r .j t ’ ’ !  S

.’..r , _ !  on l it !,  ~s~~r - ; S ~ s s ~ ‘:.
There i ’ . r io ~ii-~~r’ Ia p : tss ’ ’ nt ~‘. : t ” tor  U ’ ’  ,- . t s ’ : r !  ol ~s u t s ’ ’ s ! i : t  f I ‘~~~~r : s -  f s s ~ C C , : : :  n i - C , . The
spifl’...’o .  n I I .i~~’ - ‘ ‘ ! , . - .s o ’ si m m ,  I~ C C . ’  ‘! .‘.- i r C - ’ , wi! 5 a f r , ’ - ! n n : i m i t  of 5 f pe t  ;,hn. s ’

itori,-i:s! 
~
, i  n!, I ‘i’’ !i,- ! i’ ’ ! .  i t hi,,,— .ii imo : ’  is l s ~~; i ! s ’ ,t :.;‘ ;‘ros, 1 i :s ; i t s - l >- ‘, 5j  f , .,.~

d i w m , s ! m n ’:,’ t n  of C ’ ’’ I - ,~~ 
‘ ‘

‘ 
- s I )a ’ , , ,‘,-l~~’~ , ‘ ) m m n !-r ,:n ’ .. r na’I.: 

~~~ 
: s ! ! ’ - ! s  I r’s ; - ;I:it i’ . i’

Route ~IftSt . 5”~ eraI s I r s :’ ’: o r’ ’  - s t  - ‘ 1  ~~~~~~~ Un’ l~~f t  ‘.i,,nik of C ii i ’  s t r e a m , sm ea r the
L__ ake Y .C .i ’ ’; i i  C ) , : n , ;,o C s :  ‘ - -ins , i’ ’ C - ’ - — : :  am ,’ C - ’  ‘ - i ’ ,‘: l ;i !’n ’ s n j  tm ’S Li,,’ is. ‘. n s f  the

rs’ ’~ f o r  th’’ ‘ . ‘ - ~~~! mn il’- . A ;n ;’ : ‘. s r i ; ~ t rl~ t IC ho ’ m , , - s  o r . -  C nip t o  ‘s~) CC it ’ ’ ’st ! t ’
could Cii’ ,,f f , ’ i ’ t c ’ ! ,r. C i i ’ ;  , r ‘ i ,

I
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SECTION 4

OPERATIONAL FEATURES

4.1 Procedures

Based on the review of information provided by OCR, and a conversation
with the owner ’s representative , no for m al operating procedures are esta bt i~~ed fo r
operation and maintenance of the Marcel I,ake Dam.

4,2 Maintenanc e of Dam

Ihe owner’s representative was riot aware of any maintenance program for
the di,i’nt .

4. 3 Maints’n:esrs’ of O~a.r:ittnj, ,Laco! ’ i ’ ’ - .

the only operat i n n  L i-  I! it y , i - : :- s’ ’i ,it e:5 with the di i i .  is the handwhee
oper.tt i’d sluice :~- st  of t l~~’ 1 ’  - ‘~ l~’ .eI no t ! ‘ ‘ C .  The handwhseel ~v ‘ i s  in place, but was
ina(’(’s’’;’,n!) !’’ :,! C l i p  t i c s , ’  of inspe ’ - t  : - i. I ‘s ’ ’ ref a r ’, C! , ’ -  operat inr~ Ct)fldi t iO Im of ‘is-
drawdowr ’n C :,. ‘ ili t n t ’ s  could s i t  Cs . ’  1: ~~~‘ ‘ . s’  - 1, 1 Cs ’ ’  own er ’s rt ’~ i r s’s en ‘ C it s~ e did not k i t - nw
if  C Itt’ 0;’ ’ : i t n  is - i ‘ s l i t  ii’’, worn’ ;s’’ s i C — :~ , ~‘ •‘ rs ’ i

6,4 Ij esi ri~~? r i  s. s~~;,’i~~ V/:mmn:: j ‘ ‘ ‘ ‘ - i f  I f~-~~t

/~c—cu r f i ns to  t ’ so s , ,’.rl,’; ’.. m ’ - , - . . ‘ i t . , t i ’. ‘ , i t ,  f ! i  d w , im :s : s r , i  system is in
effe c t  :it t his 5 !

4. 5 Ivalu_.t n ’ o s n f Uj~~ ra t i i r r a !~~\ ’ f r~~~:

T~w~ oper..t ics’ i.I con Citci ’s f t  C ’  — r; d i’ ~, - i ! s 5 ’  sbc)(ild Cr ~ s ’ s  ;shi ’t t r’ sl by periodic
exP rt ’ is ’~ of C ’ ,.’ :a s t ’ ’ ’ r s . The gr is ’ . .~ C t0~ m i .’..’ :f a t Ii’:,’ ,? tw ice  annually. During
periods of h- ’ niv) r :nnr f ; , I C , t ’ sr ’  d i r t s  s’ ’ - ’ i ’ ’l I t’  ‘n . ‘ s r i !  ,,ro ? a r ts!  down strea m residents
alerted in t S ’  e s s ’ m m t  ni l  ,: i r t t ~~i ’ 5 i I ’ s ‘ 1 : 1

I — ______________________
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SECTION 5

HYDHA(~LICS AND VDRCt OGV

5.1 [valuation of Features

a. Desi~yt Data. Marcel Lak e Darn has a drainage area of 4.2 square miles
and impounds a rese rvoir of 160 acre-feet. The dam was designed with 6.5 feet of
freeboard, although the field survey revealed a depressed section of the
emba,ikmncnt to be one foot below (lt ’SI~)Ii elevation. The spiliway is a 60-foot long
concrete os~s’rf low str~icturn’ with a maxinnu’n design capacity of appro x imate ly
3,680 cfs  ( 2 , Chr , , J  cfs  to the surveyed low ~.pot ’.

I). ~~ j~,eni ”o - e t ) ,it:i. Ac’c’~ t- s! ins ’j  t o  t hs ’  owner’s representative, no di scharge
or re5.’r~ sir .t’iip’ rs ’~’ i’ rs1: ; are nna int~im r ‘ - C f i sm this s ite, amid no estimate could be
given.

r. V i .  j ol ( Cli s. ’( ’~- : ~! s s  r- .. the tsps l  l - .’.’~i) Desi gn r 10(1(1 ~SDF ) fo r  this site is
g ive r .  a’; :~ r . r i ~p’ f rtvn s s r s s ’ —h . P ’  sf  !‘~ n ’ I ’ t . t  to the full C ’ t , ’~ , Rose- I on the damn
t ss ’ i q ’ nt s - t i c t . s r i-~’’ ( - : i ; i I i n - mt  ~ ,i’ a f IC , ,~ di,! i n c  to  th i s ’  bra,’.ir I  urea , the SOF was
si nt s ’  r n i : ’ - ,! C m i  5,’ oti # ’ —Ci: ,) C at C in ’ C

d. Overt~~pinq Pots,si tta! , I t i n -  p’ - ..’- ;aI lo5 ’. arid ‘- it f low rates f or the SDF
were ds’te rmnint’d to be 3,77(1 c Cs Or ,! ~.75U fr  r ’ r ’ s - - - t iv i ’ ly. Base d on the
hy drol i pc - , s i ~ . :.‘‘‘;, C l . . ’  ‘.p:! t w . . - . i~ i ’ ’ ’ ! ’ ’  ,‘ C i : .  ‘ s a m ~~,r ,  -‘.)  percent of the I’MI
without uv m ’ r t  sj p i ms . C uf Ciii’ eroS;, ’ ’. ii ’ ’ ’ !  ‘‘ ‘ ‘ r - ’\ ppr ’msd r ~ I fur cositputations).

e. Spill NO~ ~~~~~~~~~~~~ 1\ darn t n  ‘ -  i s , t ~~c s ~ was p’ ’ rf m.mnii ’ ’cl to evaluate
the “h-i,’ ;sr. I to  loss s i t  lit .’ d’’w - s’;t r ’ ’ issi  4~ , mi Ui” s!:,m f rom ttm! which would e xssC
J ust hi” f are ove rts~~; s s I~ f u ture ” ~i. I C  l it  I1-~~- !  ~~~~ ‘s in>, l’~7U\ Accordin:1 to the
analysi s, f ’ , s l u r ’ , ’ of the ~.iars’i.! C ;~L c- ~

) o ’n i  w ” i :  I sri -~ s’a’ ;t ’ t !s” depth of overbanik flow
fro:n ?. S f ee t  to S .) f e et  for  ‘SC ;rr’(~

- r ’n n t  ~ f U,s’ PMC . The peak discha rge at the
hazard are’u would lon-reos” fm -r i 3,7’~i’) c fs  t i  4,830 et’ ;. I all ure of the damn is
consi:~ ’rs’ h to significantl y i r , cr ,’ :i’n ’ C S ’ ’  ls . , .’,n, rs i  to loss of life . Therefore , the
spiliway of the Marcel Lake Dam i’; ol s’ ;~ r Ci ,! a’ ; “seriously iniads’quate”.

I
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SECTION 6

STRUCTURAL STA13ILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. ihe undulating surface of the top of dam and
downst ream slope, the longitudinal depressions along the upstream face , and the
depression of the right side of the top of darn could be the result of poor
compaction &rinq Construction,. t luss ’d on the presence of seepage, and an
extens ive urea of discolored standing v.’, s t s ’ n  dow,sstr .qsnn of the t w , the undulat ions
and depressions could also be dun to t P n s ’  ‘ i r s y r s * t i n m n  of lint’ material through the
embankment or foundation,.

1 l it’ roots of tree:; qrow i:.i~ Ors the d o t s  nis .~ iricreast’ the seepage
pot enti al through the vn i t t ia r i k mt i , ’ r s t  ,,~s s1 - i ; : ~s 5 ’hns : )  of P.c tree s by hi gh winds could
cause substamit i a) voltimnes of ( ‘sl i t ) , : k in  r ’ :  it 5 m a t  s i s a l  to C is ’ disp laced.

The riprap dine’ , nut ; ‘ m ’ . : 1 -  f~~r ;.ds ’qs :o t s ’  prnst ec t , :s ’ i  of the ups t r ’ nsn .
t~~t - t ’ of t ln~ dons . Thn’ rspr ~s ; i  is  ;c . ml ’ , ,~r. , . Cs ’ J ~s s r f  t i ns , ’ ’ , ’ -  i ) , - distributed. In :idi!itio m i ,
the ( - : , m - r s ; s ’ e~ temids nri~-, f c ’ C : 1 - , , ’’ r , ’ r ,mr :nl pr im ! s i t ’ s  ;s t inrn . The inadequate
ri prap ‘ ii’,’ ’r could be ps r t s . . i h  ~ -~~~- - . . t - : - fs ’m th in’  s i e ; s m r ’ ’:: . s .  i’i’; ; . !ninnq Ciii’ s: ;ist rs’ ..rsi
f :u- ’ if C i-

A m i , : n i . s j  t i u r r . n ,’i Cr - ,- - n!~~ ’ - :  ,“. #  oct C , nt ~ s C ’ s n -  s J l s ! r - - !  - :  
~ m i s i  s l R’,’n i : t t(’a’n

sl()()’’-~ t ’n~j ) i l t i , i ’~f ’ a : ! s ’ ! s ’ t s ’ m : i ’ 5 ” , i t ’ ’ -  C s j ~i , rn s ’ ,,’ ~s ’ s - p~~qs’ j’ i t m ’ r , t i a l  t is ro iss ih the
r nmtham ’. r ;n . ’ S i t .

I lie s-o re ’  r’’t s’ :; i i C C ‘i. :.‘n , -. - no :.sp,:~ nI n,t r i t  :ra i mu st :i!e l~ t ~ or
dct , ’ m s ’ r , n t i o m s ~if ,-os , ’ - r s ’ t , ’  :- a u i ; l  - s . A, n’ ’ -  r.’;in to t ! n’ ’  i!~ ’ n :;’ S ri ,’,’ i ! s ; :. . reinforcing
harm. join thy spillwa> t i  Ui’’ ; i ; nm s es a- ’ ,! t o  ‘ • - C r . s s r i r s i

h. ( uj’c:~~: ani ( sins t r’ ; ic !  an t (‘ i t  ~~. I Ii’ embairk ms i,- r-,t cross—sect ion
geometry ;s p;ns ’ : ;mn ;  to  h. in go r : ’ ’ r ,  i :  cocnf : r’ ci: i’ wi th  Chn’ d”siqn drawing cross—
section. No ini1~ nr imi ot~~i’i flfl S i t ’ . . !  

-‘ 
‘ i i i ) ’ , ‘;‘‘ s , ci ’~’;i :u V ’ r- srntipti ta t io i is , or soil

proper C ins is nv a i I aSh ’. Ai ’cu rn!n ni t o  I’ .o drawings , I, .~ pmnb ankrnpnt was not
provi n! ’d with a r~~’k to e or :1 f i C C . ’ m  h C a : i k s ’ t .  the ertihanikmnent corn’ m aterial was
d”fmn” ! as “th” lflss ’S rh:i ~ s ’s  or v n p ’ . i ,  ,s us it m ’ m:a ) ”  obtained fro m the borrow
source. No ,r sf;t r ’ i i ,ntniini is ;s , ; , ; laCih i ’s t ’ cn n ‘ c - : ’ ’ ;  constru ct I ci supervision or moterial
testing.

c. ()perat u~~ Records. 1 ii” ow ~ “n  ‘ . ( s ’ ; r r t ” ;enuta t nvr ’  was not aware ot any
operat i’sg records asas-iciat ed wi th  t t t ,~ s i t  ‘- .

s-I, Pn’;t Is ,ss ’ ; t mu :n’~~~ham ,j’s . No reported post con struction cha nges are
included si , t I me i n fn t r r ns ,s t :o ’ i  priiv s! ”S !i~ I’)f 1~.

r. Seismic ~tahd:t y. The domr is  lo,’nt ed within Ss ’ ismn ,s - - Ris k lone I of the
Seismic / n ) :se Map of Contiguous St a t e ’ ; .  A darn lerntr.1 in Seismic lone I is
generall y conside red to be s - s te  under an> e~ pn’rtr’d e a r t h s ’~unke loading if it is safe
under rUn! ii’ loading condit -c i ’ ;.

-9.,
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SECTION 7

ASSESSMENT , RECOMMENDATIONS , PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Saf ety . The visual observations and review of available information
Indicate that the Marcel Lake Dam is in poor condition. The many deficiencies and
prob lem areas noted in Sections 6.1.a and 6.1.b. evidence a general lack of
ma intenance and pot entia l ly I’uu zm-dous structura l conditions.

The spiliway is capab le of ds ’ ;~-t ia rq i nt g 40 per cent of the PMF without
overtopp ing of the earth embankrnertt. lailure of the dam n by overtopping would
increase the hazard to loss of life d~~wn’,t r .’ rnm n of the damn. Therefore, the spillway
is classi tied in:; “seriousl y insa d ’ nq n s : iC s”, ;n ’ id t i n t ’ dam is t- l: ,ssi tied as “unsafe (non—
emorgenc> )“.

b. Adequ s:~~ Of lnfog-nn s , i t !  r .  I he information pr iv sdn’d by DER OPP ’ irs to
be adequ.ite fo r ~i i ‘ l n ; is ’ ’  I in~~’s ts ;:it i s - ;.

c. tJrgensc~ Further i i i. s ’ ‘- t  I j ’ i t  I f l ’ iS ain d rernmm ncmi:I. ’ .I rertiedi nil measun-es
should S.’ i ’ n s ; r C u ’ r n s ’ - ’ st. ’ : I  intniiu’ di~ t

d. N” sc - .s!,~~ for l urth~’r l’l. ’’’ ’ i tj .at _lo s s . F urt 1 is’ r investi gation:: are
neces’;:sr> for t ! in ’ ;  c i! ’ , Rpssj ltn: -1  C ’ ; ’ ’  i’ i.u’::! s ’ ) ; i t  i n  ‘;5 ,-~ , , l Sm ’ ii’ ; ’’ ; ! to  estahlish if
the mnatI ’ rs:n!n ; arc’ s .u!isf ; i. C iii > f i n :  Us ’ ’  s - n ’ ’ s ’ ,kn ’ i ’ mr t  ,~‘ slesisj ru’&l and constructed;
and to detec t pis’s:. ihle t im , m ’ c mniq;;i! loi s .

7.2 Recomnrtrs ’miS. it ut : i ’~ .!~~~~L’ : . !_ ’~ .

a, F nii ’ s l itins .

1) A subr.sj rfn ’ i’ invs”;~iqats n’ i  sho;il~I be initiated at severa l selected
sections of the dam to , m t , - ! uch’, but rio t b r r t s s t c ’ c J  to, soi l boring’; for determination of
the rn’,iposi! ion and in situ properties of the embankment and foundation materials.
The investiqation should be su~rr’.ised by a licensed professiona l engineer
e~perienred in the design and construction of dams.

2) Pietomnetnrs should be in’;t a iled in the boreholes to evaluate pore
pressure devel opment throughout t ine em!,~mnikrnerut.

3) Areas be low design e levat ion should have additional fill placed and
comp act m’d to reg rade the embanknis”uit to design elevat ion immed i atel y.

~ The depressions along the upstream f ace and the top of dam should
be mn ;onj ored ho determine it any differen tial movement Occurs,

5) The swampy area should be monitorcd regularly fo r any signs of
increased seepage and/or turbid water ,

6) The r iprap should he supp)em”nts-’d with large and medium sized rock
to provide a well graded riprap layer to extend to the tap of dam.

- 10-
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7) Animal burrow holes should be filled with suitable earth material.

8) All trees and bushes should be cut at the ground level.

9) Detailed hydrologic and hy draulic anal yses should be performed to
determine the need f or increasin g the spi liway capacity.

b. Operation and Maintenanc e Procedures.

1) The grass should be mnow ~ d reg ularl y to prevent the growth o f deep
rooted vegetation , to deter burrowing animals, and to uncover o the r cond itions
potentially hazardous to the st ructure.

2) The outlet q.n te should be operated periodica lly to insure proper
maintenance .

3) A do’,~j stst reanut war : r s  s ni> :,t ‘ ‘ a s  n.h n s, jtd  be developed, and &.Jring
per iods of te ’ inv > rainfa ll , the dar n : J s :n5r !  1 C s ’  so s nss ’ ‘ s ts ~S and downstream residents
alerted in tIn’ s ’ven t of 051 i r t l pc . ns  i i i  I,, h i ; r m’ ,

—11-

_ _ _ _ _ _ _ _ _ _  _ _  ~
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SITE GEOLOGY

Marcel Lake Dam

The dam at Marcel Lake is loc ated in the Eastern Glaciated Low
Plateaus section of the Appa lachian Plateaus physiographic province.
The geologic struc ture in the area is relatively simple with nearly
horizontal beds of the Devonian Cat skill continental sedimentary group
underlying variable thicknesses of Pleistocene Wisconsin glacia l
deposits. The surface mate rials consist mainly of till , outwash and
other rock debris with occasional swamp or bog deposits occurring
sporadical ly through~~at the plat . ’~ri .

No fau l t ing or major di~5~,o n J n-j j t i c s were noted in the f ie ld  or
referred to in publi- 5h~ d ge olc -~;~ c a T  hterature cover ing th is  port ion
of Pike County.
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