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PREFACE

This report is prepared under guidance contained In the Recommended Guidelines
for Safety Inspection of Darns, for Phase I Investigations. Copies of these
guic~elines may be obtained from the (“ft ice of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I investi ga t i on is to identif y expeditiously
those dams which may pose hazards to human life or property. The assessment of
the general condition of the darn is ba~.t,d upon available data and visual
irnpections. Detailed investi gat ions, arid ar~al~ ses invo lving topographic mapping,
subsurface investigations, test ing, and detailed computational evaluations are
beyond the scope of a Phase I i rwest iqat irre; however , the investigation Is intended
to Identif y any need for such studies.

In reviewing this report , it should he rt ;ihzed that the reported condition of the
darn is based on observations of fie ld on-’ itions at the time of inspection along
w ith data ava ilable to the inspection team. In eases where the reservoir was
lowered or dr~ i ie ’~d prior to inspect ion, S I I V ~~ e ne tio rV i , ~~~~ Ic improving the stahi l it >
and safety of the darn, rem oves th• norrr.,,I t r e a d  on t tv ~ structure and may obsctrre
certain conditions which might otherwise t i ’  dr ’t ”ctnh le if inspected under th~norma l operating en~’ ironinent of the structure.

It i~ Important to note that the c ‘ndstion of a darn depends on numerous and
cor r ;t ant ly changing intern.~! and exte rnal rc) !ldlt ions , and is evolutionary in
nature. It wouI~ be incor;s’r- t to assume that  th~ present condition of the clam will
continue to represent the condition of the c5am at some point in the future. Only
through fr rqr ;rnt inspections ran unsntc conditions be detected, and only through
continued “ ~r•’ and maintenance can t hes~’ uondj tion~ be prevented or corrected.

~~ Phase I inspections are not intended to provide ’ detai led hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the sp illway design f lood
i~ based on the est imated “Probable Maximum Flood” for the region (greatest
reasonably possible storm runoff), or fr ictions thereof. The spiliwny design flood

- -
~

• . provides a measura of relative spiII~;ay enpacit-~ and serves as an aid in

* determ ining the need f’~r more detailed he.dro loqic and hydraulic studies, con-
std”rinq the size of th~ dam, ~ts  q~neraI condit ion and the downstream damag e
ott’’rt i
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PHASE I REPOR T

NATIONAL DAM SAFETY PROC1RAM

Name of Dam: Crum Creek Dam ID #PA00350
State Located: Pennsylvania
Count y Located: Delaware Count y
Stream Crum Creel~,
Coordinates: Latitude 39 55.5’, Longitude 750 22.0’
Date of Inspection: June 1), 1979

ASSESSMENT

Crum Creek l’~am is a masunry qrne~e ity st ructure (cyc lopean concrete) about
610 fe et Ionq and 2” feet high. A 2l0-fo~’et long unqated overflow ap itl w ay is located
along the length of the darn about 80 feet from the right abutment.

The darn forms a reservoir with a surface area of 27.5 acres and a storage
capacity of ZH? acre-feet at normal pool. Ma ,iirnum storage capacity (Elevation
117Ji~ is about 61~i .iL- r e-fCCt .  L3ased on the maxi ’~ tnn height and storage capac ity,
the darn is ch~ e if ied in the “Small” size caterjo r,.

The dam and impoundment are owned and operated by the Philadelphia
Sti urban Water (‘ompnny; the facility is operated ~c a water supply reservoir.

The dam, which is c lassified as “Hig h” hazard , has a Spiliwsy Design FIr-~~d(sor) equal to the Probable Maximum flood ~PMF ). A review of the results of the
hydrologic and hydraulic ana lyses indicates that the spillway is capable of passing
about 23 percent of the F’Mf .

The spillway Ic classified as “lnadr~ * iate ” for pa~~inq the PMF; however, the
spillway is not cnnsidnrecl “Seriously Inadequate” since the hazard potentia l &~e to a
fai lure of the dam is not significantly greater than the hazard without a failure of
the dam.

Stability analyses were performed for both the overflow and non-overflow
sections for the anticipated range of loading conditions. A review of the results
Indicates that the resultant of for ces is locnted outside the middle third of the base
width for 50 percent of t h~ PMF, PMF and normal pnnl w it h ice loadin g conditions.

Based on visual observat ions, rev iew of the information provided by the
Pennsylvania Department of Environmental Resources (DER), Division of Dam
Safety, and conversations with the Owner’s representative , (‘rum Creek Dam
appears t o he In qnod condition.

-: .r’cnmmnendat inns and Remedial “~easures are as fo llow s :

H:
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PHASE I INSPECTION REPOR T
NATIONAL DAM SAFETY PROGRAM

CRUM CREEK DAM ID #PA00350

SECTION 1

PROJECT INFORMAT ION

1.1 General

a. Authority. The Dam Inspection Act , Pik lic Law 92-367, authorized the
Secretary ofthe Army , through the rorps of Engineers, to initiate a program of
inspection of clams throughout the Unit’d States.

b. Purpose of Inspection. Th~ purpose of this inspection is to determine if
Crum Creek Dam constit u tes a hazard to human life or property.

1.2 Description of Projec t (Based upon ~for ,. iatmon prov ided by the Pennsylvania
Department of Environmental Resources ‘[)[ M’~, Division of Dam Safety, Harri~~urg,
Pennsylvania)

a. Dnrn and Appurtenances. ~‘rum Creek Darn is a masonry gravity
st ructure (cyc Iopear~ cr~ncrete const rri’~ ion~ w it h  a total length of about 610 feet
and a height of nhnut 25 feet at uN rnHximum section. The darn extends
approximately 470 feet from the ri~ ht abutment (south abutment) across Ct-urn
Creek ; from th i s  Ia!~~ lf l t  the axis nlIr~ , rnn t  ic  chnn~pd (approximatel y )fl O in the
downstream direction) ; i ’i t the dam continues to th~ let t abutmpnt.

The non-overf low section of the dnrn constructed to Elevation 117.0.
The upstream fricr’ ii~ sloped at one hori zontal to ?0 vertical (IH:?OV\ the down-
st ream slope is vertical above Elevation UIB.5 and sloped at 2H:3V below this
elevation. The crest ‘f the non-overflow s’ ct ion of the dam is about four feet wide.

The overflow section is 210 f~~ t long and is constructed as an uncon-
tro lled Oqee spillway. It is located about 80 feet from the right abutment. The
contro l section of the spillway is a formed concrete cap const ructed to Elevation
112.0.

The dam c reates a reservoir wit h a storage capacity at normal poo l of
about 282 acre-feet. The impoundment is used as a water supply reservoir for the
Owner’s distrlbiit ion systevn.

The intake structure is located about 400 feet from the right abutment.
A 36-inch diameter pipe (terra cott& extends from the int ake structure through the
non-overflow section, and is used to divert water to a chamber located about 140
feet downstream of the clam.

h. Location. Crum Creek Dam is located on Crum Creek about one mile
northeast of N4~,din, Pennsylvania, in Nether Providence and Springfield Townships,

L.1 
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Delaware County. The clam site j,~ shown on ~he USGS “Lansdowne, Pennsy lvania”
Quadrangle at coordinates N 39° ¶ ‘5.S’, \ /  75 22.0’. A regional vicinity map of
Ct-urn Creek D~m is included as Plate 1, Appendix U.

c. Size Classification. Crum Creek Dam has a maximum height of 25 feet
arid an estimated maximum storaqu. capacity of 670 acre-feet. The structure is
cl~ss,f ied in the “Sm a ll ”  s ize category.

d. Hazatd Class ification. Several manufacturing businesses are located
approx imately (1.5 I ’ V ~ les downstrea~v~ of Crum Creek Dam. A f ailure of the dam
could possibly result i~ loss of life ~,n i.~~I,~n s t . l ~ property damage. The structure is
c lassified in th~ “i 4i1h’ Pi i r ~.rd cateqrur.,.

C. O~~ri,•r ’ i; .~ Crum Creek !‘) i~n is owned by the Philadelphia Siturban
~V nter (‘n~,) ~i ru- ~,, ~7’Y’ I ~~ V V I V , tI~~t Averi’ir, r~ r~ ~~~~~~~~ PA 19010.

f. l’uit~, 
~.o ~~ 

‘~~~ V f l~~ The (~ ~~V f l  w;is ronstrt,rtecl to form a water s’j 1 - ,~lv
reservoir for ~~~ ~~~ r V ~~~~

1V ; .‘j r,~ er ~~~ ~~ ) & i ~ 100 ~~~ c t~~~ vi

. ~~~~~~~~~ ~~~~~~~~ onstructi rv i 
~

4_’1!V2L_~ 

C V ru ,y u  Creek Dam was designed by
( 1’nr’I• ‘ . (te nt , ( V ~u rnqineer f r  t V , .  V. V l t , . r ~ u~~~~1v Commission of Pennsylvania
and was constru~-t .’ r !  ~~~‘, the Andre w ~~~~ .“ ll  I ( V ~V ,~ ~ru~ of Philadelphia , PA. Construc-
t ion ~t n rt pd  in cept ..~~

V
~~~.r 1918 a~u’~ was completed in 192(1. The oriqi’-ual Owner of

the ‘:ir~ W ;I . ‘ ‘
~~

• 
~~~ n-1f le l(J ( ~~~~V V~ It I u~ •~ I ~‘/nter Com pany which later was

as t ’~r ~‘ i~ j , .( .~~~~~IV ,  ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ r

A ~~~ i~~w nf ~° corrr~~i ~~ ‘ f lc e ~ in 4 u c ’ a t e s  th at the original intake pipe
(36-inch ~li i’uu’~t i’ r terr a c u i t t ~i) w ,s part i;i~I~ replaced by a 36- inrh cast iron pipe
betwee n 1 ~ ~ 1 ani t 1 9 1 There is no record n~ any addit ic~ia1 modi f ica tion s made to
the V L 4 ~~~ VI .

Ff11 11,. o’ the road ~mhankmpnt , approximate ly 50 feet downstream of
th.~ r:q h! V , h u lt m e n t , w~r~ reporterl to h:ivm’ occurred in 1959. This ~ailure apparent ly
did r~~t affect t ~~ ~t ructuire .

h. Nor re al  Operat ing Procedure s. According to the Owner’s representative,
Mr.  Thomas KI-ely, thr reservo i r water surface is normally maintained at or near the
spillwny crest . Relr~ ce~ are made from r.eist Storage Reservoir (located about 3
miles upstrearn’t to supplement normal runoff to Crum Creek Dam.

The average quantity of water diverted to the distribution system from
( rt ,m (‘reek Reservoir is about 20 ?nr~rl. Thp sli,k’e gate on the 36-Inch diameter
line is positioned to rn~et this demand.

1.3 Pr’rtinent Data

a. Drainage Area. (sq&iare rniles l 29.1

h. Discha~qe at Dam Site. (cfs )

Maximum rinod of Record Cilevaticin 115.0) 3,928
(Tropical Storm Agnes, June, 1972)

- 2 -
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Maximum Spillway Capacity 8,452

c. Elevation. (feet above MSL’I

Top of Darn 117.0
Spiliway Crest (Normal Pool’i 112.0
Streambed at Downstream Toe of Dam 92t
Invert , Water Supply Pipe 101.3

d. Reservoir Length. ~fe~ t~

Normal Pout , I ~~~ 112.0 4,000
T op of Dam, 11ev. 117.() 5,000

I’. Storage. t ucre-fe et )

Normal Pn’ I , 11ev. 112.0 282
t np of ~~~~~~~ rlev. ii 7.0 (1st imated) 670

f. ~~~~ A rea . ‘acres~

Normal F ’ rnrl , 11ev. 112.0 27.5
top of PO(T ~, 11ev. 117.0 (Cstim nrj tecl ) 128

q. I )ace I ):it ~i.

Type Masonry gravity (cvc lnpeon concrete)
l r’r’qt’ r 610 fept
I 4e iqht 25fept (rnnx imum)
101) Width 4 feet
Si~~ 5I ipe~ 1H2OV (upstream

2H:3V (downst ream)
vertical above 11ev. 108.5

?oninq N/A
Impervious f ore N/A
Cutoff The structure is keyed

into the rock foundation.
Grout Curt un A single line of holes on 8-foot

centers (25 feet deep)
was qrouted tinder press ures up to 60 psi.

Drain Sy ct rm n A rrench drain system was
V constructed in the dam foundation.

h. Spillway.

T ype ()qee masonry grav ity (cyclopeon concrete)
Length of We ir - 210 feet

1’
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Crest Elevation 112.0
Gates None
Upstream Channel None
Downstream Channel Crum Creek (natural streambed)

i. Regulating out lets. A 36-inch diameter terra cotta and cast iron pipe
extends from the intake structure to i c  harn’n.r h,~low the dam. 36-inch diameter
va lves are positioned on the line up~;t r t ~ ; u r r and downstream of the dam.

A reservoir drain syst em ~2 V 4 _ I ru~’h diameter~ is constructed through the
dam . Two 24-inch ~~ net ‘.r va lves ir~’ pos it InmD~d in s”rlc~ downst re-3m of the dam.

A ?~1- i rn ~ ’ ‘t T c r f l , . t c.r c V ~~~t iron pipebne ~x tend~ from the re..~ rvnir to the
v~at er t r,~j t r” .nrt f , ’  di iru~ is u~nI flush ‘ enaqu !atinq basin at the treat ment

lit y. 2 0 - , ru - ’h ~ V V i ~~~~~~ t ‘ ‘r ~ uk ,~s ‘ ir p~~i :V I ~~ i~~r run i  upitrc~arn and downst ream of the
(i~i 11.

-4 .
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INGINFIRIrI DATA

2.1 Design -

‘

a. F )zito • \ u ~I- ihle . The eu i:rr ”er nq dat ; i provided by [‘)F1~. for review of
( run’u ( re,.I.

V (
V V) 41 T ,  t~ VV I  ‘ ( Pd ’ ”; t ’ \l ~~~~~

1. “Prrmni t , ‘ .\i i ;  !i.~,it irYi ’, ar1V ~ 
‘‘~~~ i~ > r r  t l~~ in the Application” to cnn~t ruct

In ’) ru ’”~ 
‘iTitri , 19 1 11.

2. () rnt iniI  , V V i l . ., : i , ~ P i ;I V h V , r lp c ’ a ;  )( V
I ? y  ( ul(. ( jl : i ? IV ?1 . ;

j  ( ( i ~~ r(,’ t •V~~~ ‘eint r;ii ’t : 1 ) 1  ~~; i f ( ’ if i’ at r vnS .

•4 ( qn~~V~~~
_ ,u ( V

~~~~~r , (  : r  ;r ~ ” V r , V i . r t s  ui pti itc ~riraphs.
- ~I ‘ r ’ ’’ — 1 I ~U~ r~ p ’ ~ in I P~n !~~~rV up hs ‘rDpnrts d.,te d 19?0 , 1925 ,

I ’~’~I. ~~~~ 1’I V . 7 , ~~~~ ~~~ 4 r ’ i ; ~ i ’ 
V

~~~. 
M i ; .  I 1 .  I V V V i it rec i ’u n ” ~ ’ ;u ’  ‘ t) ~ .’ fl,it ~niln .

ti. ~~ . ‘ - - r T P ~ ~‘4~ : - V - IJT~~ :ur  ~ (1is.;IV r it’i , cl ~ %~ nV t ~~~~ 1.?. a and
are • ~~~~ 1 T\

V
~T~T~~ TTT 1 ~~~~~~ . ~~~~~~~ 

r

.‘ . ? ( n’’- ’ r’i’’t : -

I tx~ t d ’ i~’ f l ’ !  uru’ .u~ ;t tq;I~~I ’’r ~~~~ ~ r’ i nr’ r’ ;iPinri Hvail.ihlm’ in the eu’~—
~;~~ t t ,  ‘‘ u~~rr r~ p ‘ r ? V ’ V , V V 4 I . , V  V i ~~i~~~ i’ V u r ’  Pr ~~~~~~~~ liu u.ii r r V ~!r uI ~ .? , .(I in q ’ner~il Cf l,lf i , r,f l,, 1 V f ,

i t  ~ ‘ ~ ~1 i - V

~ (~~prr i t  — in

A V V n I  ‘n . 1 d~i~ - I ,.‘~ iu ’r ’ ; r,’ ~~~~~ fl’ ~’i t  :,t I ~ i , da liv operation ri~ns: ~ s of posi —

!, 1n ,~ i 1 id the  ~~~‘ I ; ’’ ’ 1~~ ’e qat” a? th” ‘~ ? ‘L” . 1”e operation of this gate regu lates
‘W’ i~ 

:ur ~~ i t  ~ ‘~ ~I - ‘w t i  t ~~ water  ci ipp i  ~
- s~ ct

2.4 F ~ !‘~ i t i  ‘i

n. A% i i i  ,h • 
- I he 1nf I ‘t V V ii? ii, in ’ ’ in t ~~ report was provided hy the

llII.~

~i . AI $n III:i~~.. A limited qui u’r ~ r y of design cnlrulatin’is and drawings were
~~~~~ ~~~~ ~ 

I 
~~~~~~~~~~ t h is i n ’ V~~ V 

~~ i t r ~~~ ’ r  i n r n r l I i i n r t I n r i  with ohs”rvntions made
in ‘ “ V i  “I u r i s  I~ ’i P I ‘i~ 

~~~~ ~(V w ith t t~ ( 
~wnn r;  representative , Mr.

‘1 h’rr’ as K ‘~~, is n~~ rri ’ P er ed ,,IPe ru j a t  q ‘ rur a ~rasn I Inves t igr i t ion .

r . ~~~~~~~~~ . It np~u’ars that ?“~~r’ no reason to quest inn the vnlidi ’y of
V t~’r’ 4

~~~ ? V I  ) 1 ?  ‘u n” 4 f rrr,’  1)f’’~.

- 5 -
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SUCTION 3

VISUAL INSPECT ION

5.1 Findings

a. Genera l. (‘rum Creek ! ~ V u  v i: ; insp~ct~ d on June 13, 1979. At the
ti’ne of the inspect 11) 0 , t~~e reset volt , .V V V , ? I.r i r fa r n  e levation was about 0.3 feet
i~’~’) ve the spillw:i~ rrc:;t lev a t  ni P 12 . ‘

. Jo utu le rwat e r areas were inspected.
Th~ observationii ,~~ l , l i’ i,’n’n.’nts I n - i r h  • tb f eli inspcctioru tea m are presented
in Appendix ‘~~.

h. flau’~. T P ’ non—overflow ~~~~ I ~ ~~f the darn appears to he in good
cf)n.Il~ ior). ~~~~~~n i t  ;r” ‘;~~ri i r t t irt’  h i’  r i t  l y t i i s i .n surfaced with qunite. No Open

cr ~ V~~~~V 5  fl~ t i - i  hr~ut i V I V ;  of seepage w n r i ~ o ’ ~ P un> visible portions of ttw’ darn.
~ 4 ‘ i r i z iy ut . i I  a iu( ’ v ’  r t i ’ ’ iI :i!Iqrllnen’. ;*p; ’’ ’i” to in th as—const ructe d rOn( 1t tu)’)  tIC)
e v :V ~~~~ r - i , e of s t r ’ - ! j r n i  lispI ivein , 1i~ - - - i .  h’’~~. - ?.’ ’. ‘‘~oi—k oiitcropt are evident in the
v v’ t ’ i  t ~f t i i ’  r - ~~t ,u~nit ‘‘ient . N ‘ . ‘ rp V I ’ ’ I ’  ‘a. ’. rioted in eithe r of the abut rnent
are

hr ru . ‘~rf  I ‘w sec t ion of ‘ i” da n  i’ .in flqre S ) 1 114VaV. The control
c” ’tI ’’’ ’  r~n.;! I i;’  r~; t a  t )’ ;i f :i r I ‘ re i ’r,’t,’ r~i;i. The t townstr ’ ; i in  slope is
,; nV q uV . l . ,1 with t ,?i ’ It’ n’;r~ n~r ; t he - .~ r,’’nr ha ;  recently been pri’~ ert.’d wi t h  a
fJ i’1~~ ;~~l) ~~~~ 

S l’ i.. ! l w u ~ ( V f e  P V~~~~i no P V l j ( ~0”C of horizontal or ve r t ical
di ~ :i ., ~~~ :,‘e~ t . A ? ,~ r i i’j ’i inspee ~~ ~f 

~ he ~ 
TVV u• and downstream f a iV e  of P hn

sp ! . u~ ~‘ u ’ i.’nt,’ - P  d i’’ to the f low , V m,l I t  o, %~
,

V .

T ’ o den ~‘,ii’ r!:i ?in, u w .—ic r’ .~~ ~ i,2 s ! u .  at thc• t ime i i i  Inspet’t ic)n. t 4owevnr ,
t ’ ’ ’ r ’  i ’;  no evI ’. !b( ’r i-if ‘n~mn t.it inn detr .r io ra’ e n.  t) u a e  to  the f low conditions, the
P • : - ~~ “rirr In,! ~ f I’ V

~ t i ~ r— ! . ’’;s i ’ the f 1’ ,n ’at  en d~ Ill) sr ste in  C’O(iltl not he ver if i’d .

r .  A pti i:~ .‘n:ur ’ ,n’ ,. The mit at.:u c? rt i rt mu re i s  located on the left side of the
~

V 4 V
~~V f l  in t t i .  ri ‘n V,’ ‘ r  f ow ‘‘et on. T ’ i” s t r U t  I ; : ”  ;i mu l operating r’nechanis’ns appr ar to

he V V C ! I rnai r’t t ~ir~ ’’l. N’ trash was a, r iJnI iI;~~,’~1 on the trnshrack at the time of
i V 1 V ,P~~• - r tOO . rlrnv int i th~ tot  aLe i~ rr’itilated h~ a 36—i nc h circular sluice gate. The
q V u  •‘ i s  nruru’iallv ;-) r)5 • IV ) m) l~~t to permit rna~ 

V~~) ( j~~)) inflow. Flow is conveyed from the
Int ake t i  Ph. (t:’i~~ 1 ) s ”  in a 36-loc h d,;i’ni’tr’r pipe. Two pipes in parallel, one 30-
~, ~~ ~~~~~~~~~~~ a nt  on” ~6-trtc h dia ”rter , extend f rom the gatehouse to a water

t re a ’ V~~)~~S~~) • f’~~ ~ -
~ In~-.,’ nr’~ rihout 400 feet dnwns ’ rea ’n of the dam.

A ‘-~ -~n’?’ diameter pipe i s  V i t o l  t hrough the hasp of the r ight non-
n~or ’1ow ;“r t v” i o ’ the ‘‘ u”; this pip” i~ - t ed as ;i reservoir drain. A speond pipe, a
20-i rv h d ,aV nu .te r  v i? ri ’i.” clay pip~, I s tice. ’ t o  provide water to the treatment plant
to  periotli! alh ~~~1!)O’ t P ‘o re  a year ’ ~i — ’~ the cnaqutatmuq t)asin . Ac’cordinq to
n~ or tinq p” ”onn°l. a!! :l!ves and pipe lines are operational except for on” of the

‘ -n ‘. !lvps lo” .utr’ d no t’ w’ dnwnst rear~ cii ” 0V the reservoir drain. The stem is bent
an, 4 I’n~~fl t”t I’ ( P0 ”? OVi i  

~i 
- f the valve ic (P0 g l~~~ ~~~

4
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d. Reservoir. Ihp slopes nd~acent to the reservo ir range f rom 10 to 40
percent end are we l l v eq~ ta ted. There is no ev idence of slope instability. A
training wall ~about ~ feet high’l const r i:’ted upstream of the right abutment has
failed for a length of about f 1 f t ~, feet. The rxposed embankm ent appears to be stable.

e. f)ownstrraun Channe l. The stilling ha’;in was not visible at the time of
inspection. However , deposits CiT t~r:i’.el we re n o te d  downstream of the dam.

The chonm it ’ !  P ,,‘!nw he -~~. u ’’’ is - 
~
er iei’ , il . bet ween 30 to 40 feet wile; the

cb :umni” l banks are ab e,! -
‘
~ fe et  high. ~ ~‘n !.arik .; Ire vegetated with slopes of about

2H:1V.

A hiq” v t~~ hr idip. is In” i ? ” ; !  : i turn it 500 feet downstream of the dam.
1 hr f low .l f” ,t  ‘,~ ‘e it, !- ’ t ‘ rtn~iqb thic ‘,~ ri i’t tirm ’ is ahout 15 feet ~hiqh’ by 75 feet

‘ w i - 4.
~~~.

‘ ‘ ‘ u t if Ir
~~’ 1 MOI1 ! . . ~ ,‘‘‘,;‘.s ;~~e Ii, ’ ited approx irnately 0.5 Cniles

I’ ‘; re .rn V 
~~ t ~

)V
~ f’~ ~ •\ .

• 
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SECT iON 4

OPE RATIONAL PROCE Ot IRUS

4.1 Procedt,r~~

The PhiIadrlphii~ ~~kurb in \“at . ’r rnn’pa,i’, operates the Crum Creek faci lity
.1 -va t e r 5upot~ t I~ Ve~ 1 or. About 2!! -n ~ i s  di~’ ’ ’ r tu•t i  from the impoundment to the

wate r dist n t - t i? i~ i’’~~,v ’~t i’ - n. C)perat in rj ~o’i “ , t ’ i r i i ’ t  ut !  en’! the fac ilit y on a dai ly basis.

4.2 Ma~nt~ n-~~p,. of the Barn

The ‘ 4
~u’ n i~ 

i ‘~~ i r d  by ~-e ‘~~‘ !.; ‘. li bi;u ~uburb:in V!nter Corrupany. Accord.
ii ’-  P a t P’o C ~, .‘ r r • ‘ , ‘~ ‘ .~ e”ut at i~ i” t ~

, 
‘ is performed on an “as required”

b a s is .

~ ~.!i,i n! n( (~
V i , .  i ’ ’  ~‘p” r i t  it~~ I ~n j ’ ,’.~

-,

lh,. ‘ ‘ ; i r r . , t i ’ i - 1  ‘:Ii t io .s are a ‘u: ’01 P1% the Philadelphia S~~uir~ an V!ate r
i n ’. . At’ ,’0 Pin Pr th.~ ()w,ier ”, :,- r— ,’ ’;,.lt a t  ~~“ , rnaintm’nnnc— e is perforrne ! on

:i ’~ “ u ’ ;  runanr ed” I ‘ i s .

V~~~’• !)t .s, r l p t t ,~, ,iP ; u i ~~ \~‘:irnIr~q ~‘~~s t . ’ - ”  ‘ i  l f f e r- t

‘~ / r ro’ i~ c~’’itr’n or ç i r , ~~-.. h f . s  ar” q’stnhIl5h(!d ~or rruooitnnioq the
st r i - - r” ~,rinq e”r : ‘ of hr’ :uvv rain or in t hi” event c- if im pending dam f ailure.
P “ow’’ ‘ ‘ r , i t  is rrp,rV ~~,.! th ir thp ()w:’-”~ I ’;  ; rm’st ’nt v er1r~aqed in planning mnp ~ ~~~~~w i’ ” ou r,! ~ 

‘ i~ P ‘~~‘ ‘ - r . ” r~ prea ’o ’ ii!’ .  ‘“; ‘a 4r’. i’! ’,i a form al warniii~; s~ st

4.’’ ‘.uulu: , t i ’ v ,  a! C 1:~ r r,u t  iv i ,”u l  A V 4r’ rj u - : i ,” ,,

T ‘~~ t ’; ‘“r ; ,P ‘n ‘‘- i . !  r ”a  t n t  era’’’” procpcIu,rq-’ s for Crt,mn “reek Dan’u arm’
C’ i ’ - i i~ V ~~i~~~! ‘ ‘ V :n ;u.b .i’ i i t t ’ . P ’ ~pr curt -’ s ~~~ p” rfo r”— o ’~ maintenance, however , should be
im ’ .a i - ~ - u n’’!. I Ip ’  completion and s,” ’r rip -v”‘”‘ of the fo rmal warning syste m ,
operating p.’rrinnol sI-inuild he famih;uri,rd w i th  the procedures for nlertinq down-
st rea’r’ r”cid”ru?s a’i .l appropriate ;e),’n , ;, ‘c “ tr i ’n~ periods of anticipated high volume
f lows. Prc -it ’edti res f ” r  evnctiatici n should also bp included iii th is plan.

It apç- irars th at the dam is a rr r v o h
~ t. t inder a!l weather conditions for

in cp.-’ ‘—P r )Ci a p i  p nr~rq.’r-o’y action.

- A - -
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SUCTION 5

HYDROLOGY AND HYDR AL JI.ICS

5.1 Evaluation of Feature s

a. Design I ),ut a. 1’)psiqn in~~~~~ r u ; u t  -in is limited to data submitted with the
),im Application Repart dated August 5, 1918 and consists of stage-discharge-
storage rela tinrus ’’,p ’;  z i ’ i d  (~ra ,na in are-, ‘ ‘ ‘i’ptit itio’ n;.

The ( ‘()- ‘11) ; I t,’d u ’r ,,In;imlt ’ area c’no~ r iP - i it flr 1 to Crum Creek Darn is 29.1
s auture mili’s. $owe ve r , r’ ir iaff fnn’’i a’’ it 2 1 .S square m ites of this watershed is
c’ ’u ’itroll ,’d h~ ~,‘ist Storaqe Dam ‘N’ ‘I Ni . PA ~~1~~V’.~!) locat ed about 3 miles ups tr m ’au n .
( r0111,.1 c t u ’~~ it i’ i r’ s v , i t ’ i r u  the dr;iin.u ~ t ’  ir” . m ran ic tm r r ’ p about 550 feet to 112.0 feet
~~ ~~~~ ‘

~ at the norm al pool. The w it  ‘~rs ’’~’d is ahout equally proportioned iii
urbani: i t t o t , ‘.vo ’t  !!;ruubu and open f t ” ! ’ ” . Thi’ runoff characteristics of the
watershed in : , ’, i i ;  .ib ’ r p ’  ‘b;,ruq ~’ i t - i  Ph” fut i ir” t uu i  a result of further urbanization.

Th ,.  dr’s ;,t ’ i rapam ’ it ‘. for the irnpounnlment at normal poni (Elevation
Ii .‘.fl ’ i s 2PP .~ :i’- - r” -f”’.t . The max ur”’ j ”’ t h’~nri’t  ira! spillway discharge at t”e

i , ’ s ’ r’ ~~~ i i i r  s t ’ u ’ p ”  (
~ Ir’v.ation 117 :1 ’ ~ ~~~~~~~~ ~

h. I xper it’ruc.’ I a at a. No ra ii~~ ;u! I or r”sr”’ ’ .a i r water surface elevat ions are

ri’ ’ m r !.~, P for this dam. However, t ’ ’i’ f ’~.~npr ’c representative stated that thm’
i’ ,i~ ‘n I” -I ~vate r  ~o,rf a:’,’ elevation o!’~’ ’’r .el it Pt.’ P - i  a ~~~~ occurred don inq Tropical

;\qn.’.- (.i m e , I ° 7 .’~ when P hr rr cer’ ,  o t r  V y . , t r t  ‘ r’!aru’ was appro~imnate Iy ‘
~ feet

tuhnv~’ t ’ w ’ r . p u ! l. ’. ’ av  ‘ri ’:;P . This rorre ’!’m- i” “S to a ~-4ui 1tw.uv c1~s~’harqe of approxim atel y
3,90° ‘f ’ ; .

c. \‘ i q ’ i ; , !  (“‘,“r’. at ions. On ‘ ‘ ‘ ditr’ of inspection, there were on m di—
cat ions t b - i t t h’’ spiU ’ ..’ay wou ld not prr ( nrr’- i  ac rlesiqr- ”d.

d. o v ertopping Pot ential. (‘ r i-” Creek 1\’ea is c lassified as a “Sma ll” si ze ,
“
~‘

P,q P ”  hazard miam . Acr o rd~ngl y, the ¶ r- iTl ’ . ’ . ’a~ Design Flood (SDF’l ranges from f i f t y
percent of the !‘?.![ to the PP.11. In view of potenti al high hazard to loss of life in
the event of a d:u’n f it  Imi re , th~ PM! was selected as the appropriate 501.

The Pr.” ‘.‘ . , i s  developed an routed through the fac i l i ty  (starting water
sorfa” elevation at the s;- ’ l lwmy u’rro’ !) u sing the HEC-l Computer Program, Dam
¶~‘f c’t~ \‘r’rsi on. The ru’nputer mode l j a r ! ; ‘ed the hy draulic effect of fle ist Storage

on Cu r” Creek ni”.
S

The P’.’I pe;~’. inflow an- 1 outf low arm” ‘t(.,33 1 and 46,303 cfs , respec-
t . e l’,i: the resu lting rese rvo i r  stage is 1. ~.°° MSL. lurther review of the results

i-v!ir~ute5 that the spill .~.r ’, ran adequately pass at-iou? 23 percent of the PMF prior to
overtopping the non-overflow portions of the dam . Refer to Appendix C for th~computer i r ; c i t  and output.
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e. Spillway Ade quacy . In v iew of the unfavorab le results of the stability
analyses (Refer to Section 6.l.f), a dam break anal ysis was performed to ev aluate
the increased “hazard to loss of life downst ream from the dam f rom that which
wou ld exist just before failure” CIT E 1110-2 -254 , 10 May 1978).

A review of the analys is indicat es that failure of Crum Creek Dam would
increase the maximum depth of fl ow at the hazard area 1 ro ’n 12.9 feet to 14.2 feet
for thirt y percent of ti” PMF, an increase ‘i  the depth of flow of about 10 percent .
Th~ peak disch .urqn~ at the hazard ar,’ , would incr ease from 11 ,656 cfs to 16,778 cfs
for 30 percent of ? t v ~ I ’~ ~I . I’ailure of Cru’n Creek Darn is not considered to
sir)nlficnnt ly i r u r r ” , ’~ m ’ the ha,:,rml to loss of l i fe or propert’, damnaqp.

The ~,;uu!! ’’ i : i~ is t ’la~~,f i~~d as “Iria I”quu ite ” for discharging the SUF. It is
nit class ified as “S.eriemi~lv I r - i ; ,~ ..uI j i tC ” he’ raLI ;;r fai lure of the dam would not
s iut ’t i f i cnf l t  ly irur rra’ ,n’ t P w, hazarn’ for lmm ;; s of l ife or nrnp~ rt ‘. dar-naqe ev en t hough the
spi l iway is (‘ tp ; i t m In of pas’;Inq unIv 2 OPrcPt,t af the PMI:

- 10-
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1’ cu:TION 6

STRUCTURAL STABILITY

6.1 EvaJ’jatirwi of Structural Stability

a. Visual Observations. No deficiencies which might affect the structural
integrity of the dam were noted during the visual inspection. A complete inspection
of the dam was not possible due to flow conditions a? the time of inspection. The
existence and eff ect  IveneSs ~f the foundation “1m m system could not he verified.

b. Design nod Construction Data . All available material provided by DER
was reviewed. A listing of this informatiR n is presented iii Section 2.1.a.

A report nod analyses of the structura l st ability of the spillway section
were provided by I ) E ~~. This infrtrrr; it ira was reviewed and was found Pt) agree
clns.”Iy with the anmi l) ‘;‘~s performed Pi’r’ in for ttw’ one similiar loading condition
(normal pool with full uplift). A suj m’v m , , r ’, of the ;;t ahil ity data provided by DIR is
Included in Appendix “i.

c. (‘)perat imuq 1
~ r’r’ im rds . Na op’’m it t a r t  records re lative to recorded water

surf ace eIn ’v i t  t o rt ’ ;  ‘‘~ ‘ i.’e depth were i v - , I’i’- ilc ’. h owever , according to the Owner ’s
represent :it u’. n’ , the rv ;;~x imnum water ¶, ‘ i t  f , t t ’ ~ ’ r’k’vat tr - irt observed was about ~ feet
above Phi’ spi l lway crest. This carr.’’~p:m’- i-1’, to  an I lu’v ,it ion of 115.0. The ta i lwate r
elevation at this time was not recorded.

ci. Post -Cntr-.t ruc’tunn (‘han0i”;. Arrnr ‘ing Pa iru?ormat irxa provided by DIR ,
no rT-irvIif icatians have been made ~o t’ -” n an . ‘1 ‘‘u’ visu al inspection revealed that
the s!ruct,,re has been rerently gunile ’.

e. Seismic Stai - iul it.~~ The dam is Irv’ atnrl  in ‘r’ismir lone I as shown on the
“Seismic’ /one Map of (

~on t iqm.numi ct a ’ rc ”. J n?ess geological abnormalities ex ist  at
th is sit r’~ ~ dam lnr.i t “d in hi~ zone car t !-ie t ort”.; 1’rs’d st able for seismic loan ing if it
can h” dc’nnc’ost rat”d that the dam j ’ ; st ible for ?hn” ch’c ’~~

, loading condit inn5, No
adve r ‘a-’ geological conditions are known to e~ ist f~ r th is Inca? io’u, however , stat i c
se ismic st ab i l i ty  analyses hav e hppn ‘ - in,lmr’t r’ t i t t  vi ew of the res milts obtained for
design Ioa ’tings.

vri lmia t mn ’t. StnhiI,ty iria!’. ‘; i ”;  were performed for the spiliwny rind non—
ove rt  l - - ,~ sections of thi’ ii c-n.

An r~~a r imnit  ion of t P’w” resm j lt c  rt~ the analyses indicates tha t st ability
rm”~ ,mrr ” m ’~’n?s rrl,i? i~ e to overturning ,,rr’ nit ‘flr’~ fa r norm al poni with ice , PMF arid
f i f t  ~ ~r”r rent of t’~’ P’ ‘t loading cart !i !u - v m s .  The mn’ mu,l!,,at of forces for these

• t ‘t ’ i ’ ~ i’; karat i ’d omits i-I n’ P he rn I ridlo t mm r d rtf the base ‘,..‘, !t h. ( ‘r,t “‘r i a out lined in
the ‘ “.‘n’nrnn’n led t~’,i;drli nrc  for ~~~~ ~. Inspect inn Of Dams rrq~iire that the
resul’ ; , r t t  ‘~~~ forces fa ll within the r-n m ”’~~” t t ’ m r d  ‘a! thO base width.

A ma ,;,m am a rv of the results a! the st abilit y analyses art’ pres”nted in
Ap;n”t’ti ’~ f .  The aSSi ,r’t ,,! t ort s arid cri lr’sj l’ it t or t s are also inr lmide d 1mm Appendix C.

- I I -
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SECTION 7

ASSESSMENT, RE COMMENDA I IONS, AND
PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. A review of the results of the visual inspection of the dam and
appurtenances, nr-i,I of the material provided by DIR Ind icates that the structure
appears to be in good condition nod was constructed in general compliance with the
drawings. A recent surfacing treatment prevented a visual Inspection of the
structural condition of the dam.

Minor scouring of the channel below the spillway was noted; however,
this condit ion is not considered detrimental to the stability of the dam.

Based no a review of thm ’ results of the hydrologic arid hydrau lic
calcu lat ions, the s ;i  l iway capabl e of p:is’;irld about ? percent of the PMF without
overtopping of the darn. However , t ’ im’ iwr,’a’ ,,’ml hazard due to a dam breach does
not significantly increase the pot entia l for loss of life or property damaqe.
Therefore , the spillway is class ified as “l’i;idnquate ”, hut not “Serio ;s l’. Inadequate ”.

The resulta nt of forces is  m t - i t  locat” i in t b ’  middle third of the base
width ‘~~~i I Iwny and r ion .nv erf low set ’ P t  ‘.~.~ ‘.

n for t f t  v percent of t 1w PMF, I’M! and
normal pool with ;ce I’- i’ idmnq rondit a ’ic. T ,’r’ isic ’ dev,’lope rl in the upstream face
of the darn for these loading si t t ia t i rt’;.

h, Adrqi i i i - , ,  nit Inforr-nat ion. I hr. ira t i’ri rat t~~1 manic ava i lable by flI~~,
convers ation s w i t h  Phi’ o wn er ’s r ep r i ’ - r ’ at . i t  ive and vi’ ;’jil observations are consi”l—
ered adequate t a rtaa~- e a Phase I e~aIuat inn o~ the ni:, ‘a,

c. Urgency. The rc’co nnrrenidat itas presented in Section 7,? should b.’
impl emented as soon as possible.

ci. Necessit v for rLzrther Invm” ;t igat wi. Fur? her detailed hydrologic anti
hydraulic st midum’s chm,uld be made to ;4 i’termine the ex tent  to which the s pil lw ay
capacity needs to t ic ’ increased, In~dr’7t h st abi l i ty annlxses sbr ’nilm 4 he performed to
determin~ if remedial measures are nrcc ’ssa rv .

7.2 ~ eeornmeod,t ions arid Remedial ‘.4 c’flSLirrc

a. Facil i t ies.

1. The stiitlway capactt~ should hr increased in accordance with the
resu lts of furthe r hy’dr nln1ir’ ;in,i h~- drat i~ ir  ct ‘‘fins ,

~~. ~~eromrnpn~1atinns for remedial strengthenin-j of the dam will
depend on a review of the further detailed hvdrr’iloqic and hydraulic

- 1 2 -
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5tudles and in-depth stabilIty analyses. This work is to be doria by a
licensed prof essional engineer experienced In the design anti con-
struct ion of dams.

3. The stem on the down stre am reserv oir drain va lv e should be
repaired or replaced.

b. ~~ erat ion and Maintenance procedures.

1. A down strea m warning system should be developed. Durinq periods
of heavy rainfa ll , the dam shou ld be monito red and downstream
resi dents sho uld br. alerted in the event of an Lmpendinq failure.

2. The ()wnme r should have the facility inspected by an experienced
professional engineer on an annual basis.

1• 
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Check List Engineering Data

Design, Constr uction, Operation
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- SITE GEOLOGY

CRUM CREEK DAM

Crum Creek is located in the Uplands section of the Piedmont physlographic
province. The structure was constructed upon a shal low stratum of unconsol i-
da t ed stream alluvium . The underlying bedrock consists of mica schist which
is a unit of the Pa1eozoic Wissah ickon formation . No faults or major struc-
tura l defects are noted in the vicinity of the dam or reservoir.
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