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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROG RAM

N ame of Dam : Core Creek Dam
State Located: Pennsylvania
County Located: Bucks County
Stream: Core Creek
Coordinates: Latitude 40° 13.8’ Longitude 740 54.0’
Date of Inspection: 7 June 1978

Core Creek is owned by the Neshaminy Water Resources
Authority located in Doylestown, Pennsylvania. The
dam was designed by an engineering firm experienced in dam
practice and was completed in 1977. The facility is in
good condition and is currently being maintained at its
conservation pool elevation which is approximately 13.5
feet below the normal pool. The spillway has been designed
to accommodate a flood approximating the probable maximum
flood (PMF) and is considered “Adequate ”.

A comprehensive package of design records were avail-
able and were reviewed and assessed. Although construction
records were not readily available for this inspection, it
is understood from the Soil Conservation Service that these
records are maintained in the archives in Mechanicsburg,
Pennsylvania. A visual inspection of the dam and reservoir
facilities did not detect symptoms of uncontrolled seepage,
instability , deterioration or other conditions that would
suggest an impending hazardous condition.

In summary, with the exception of the riprap on the
upstream slope of the dam, examination of the available
records and the visual inspection revealed no evidence or
conditions detrimental to the integrity of Core Creek Dam
and its appurtenances. With respect to the riprap, it is
recommended that this open-graded material be choked with
finer rock to prevent the undermining of the filter material
and degradation of the slope. Similarly, the erosion at
the junction of the dam and abutments on the upstream side
should be repaired. It is recommended that this work be
performed before the reservoir elevation is raised to the
recreation pool. It is recommended that a plan for around-
the-clock surveillance be implemented during periods of un-
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usually heavy rainfall to montior this structure. It is
also recommended that a formal warning system be estab-
lished to notify appropriate personnel when a predetermined
critical condition develops.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRA M

CORE CREEK DAM
NATION AL ID IPA 00802

DER ID *9— 172

SECTION 1
PR(X1ECT INFOR~ATION

1.1 General

a.  Au t h o r i ty .  The Dam Inspection Act , Publ ic  Law
92-367, authorized the Secretary of the Army , through the
Corps of Engineers, to initiate a prog ram of inspection of
dams throughout the United States.

b. Purpose. The purpose of the inspection is to
determine if the dam constitutes a hazard to human life or
property.

1.2 Descript ion of Proj ec t

a. Dam and Appurtenances. Core Creek Dam is a zoned
rolled ear th  dam wi th  an in ter ior  inclined downstream (chim-
ney) dra in .  The dam is approximately 860 feet lonq and 47
teet high as measured from the streambed to the crest. The
dam was designed to use locally available borrow materials
and contains two primary soil zones. The interior zone (Zone
1) is composed of clays and silty clays derived from local
borrow sources. The exterior section (Zone 2) consists of
silty sand , also from local  sources . The dam contains  a cut
off trench and a triple line grout curtain. On the downstream
side between Zone 1 & 2, the embankment has a two layer chim-
ney drain connecting to a drain trench . The upstream slope
is riprapped .

Water is normally released from the dam through
a principa l spillway consistinq of reinforced concrete drop
inlet structure with water supp ly qates below the weir crest ,
a 60-i nch diameter  prestressed concrete conduit and a rein-
t orced concrete , 82—fee t lonq , SAF type s t i l l i n g  basin. 
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b. Location. The dam is located on Core Creek in
the area between the Boroughs of Newtown and Langhorne. The
embankment is located approximately 0.6 miles upstream of
the in tersection of Core Creek and Newtown Pike  (Route  4 1 3 ) .
The dam site and reservoir are shown on U . S . G . S .  Quadrangle ,
Lanqhorne , Pennsylvania  at coordinates N40 ’~ 13.8’ , W74 ’ 54 ’ .
A Regional Location Plan of Core Creek Dam and Reservoir is
enclosed as Plate 1 , Appendix E.

c. Si ze C l a s s i f i c a t i o n .  In te rmedia te  (he igh t  is
47 feet  and reservoir is 1215 a c r e - f e e t) .

d. Ha zard C l a s s i f i cat i o n .  A h igh  ha zard c lass i f ica-
tion is assigned consistent  wT~h the poten t ia l  for  extensive
property damage and loss of . .i fe  downstream along Core Creek
and Neshaminy Creek.

e. Ownership.  Neshaminy Water  Resource A u t h o r i t y .

f. Purpose of Pam. Flood Control , Water Supply and
Recreation.

Desi gn and Cons t ruc t ion  His tory.  Core Creek Dam
was desiqned by E . H .  Bourquard Associates , I n c . ,  Picker in g ,
Corts and Summer son , I n c . ,  and Ju s t i n  & Courtney fo r the Soil
Conservation Service . F ina l  design drawing s were icviewed
by the Soil Conservation Service and specifications were
prepared by the designers.

The dam was completed on June 30, 1976 , and fil-
ling began in the summer of 1977. The pool level is currently
being held at elevation 89 until the boat ramps construction
is c: mpleted . It is reported that  Jame s D. Morr issey ot~Phi lade l phia , Pennsylvania  performed the cons t ruc t ion  w~~~k.

h. Norma l Qperatiny Procedures. Provisions were
made in the design to allow for an uncontrolled minimum re-
lease of 1.5 cfs to satisfy DER’s low flow requirements.
Excess flow is directed through sluice qates in the control t
tower to a 5-foot diameter discharge conduit which empties
into ‘ore Creek u n t i l  the  qates are closed and the reservoir
water level reaches the recreation pool level at which t ime
the excess f l o w  w i l l  f low th rough  the unqated w e i r .
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It is planned to have 1215 acre-feet of storage
for water supply between the recreation pool (Elevation 102.5)
and the conservation pool (Elevation 89.0). Sluice gates
will be used to drawdown the poo1 as necessary to meet demand
requiremen ts, except during the summer recreation months
when the reservoir will be maintained at Elevation 102.5.

For recreation the reservoir has an area of 150
acres (recreation pool, Elevation 102.5). The lake will be
the focal point of a proposed park development ~hose major
facilities will consist of golf courses, swimming beaches,
picnic and boating facilities.

Flood control benefits will include provisions
for storage of 2086 acre-feet, equivalent to 4.1 inches of
runoff , between normal pool and the crest of the emergency
spiliway, ElevatIon 111.9.

1.3 Pertinent Data

A summary of pertinent data is presented as
follows:

a. Drainage Area (sq. miles) ~.57

b. Discharge at Dam Site (ungated
flow only; cfs)
At elev. 102.5 (normal pool) 0
At elev. 111.9 (crest emergency

spillway) 606
At elev. 118.0 (top of dam) 23 , 987

c. Elevations ( feet above MSL )
Top of Dam 118.0
Normal Pool 102.5
Conservation Pool 89
Design High Water 114.0
Principal  Spi llway
Pond Drain 71
Gated Intakes 88

91
Ungated 102.5

Emergency Spiliway 111.9

3

_ _  _ _ _ _



d. Reservoir (miles)
Length at Maximum Pool 2.3
Length at Normal Pool 1.8
Fet’- h at Normal Pool 1.2

e. Storage (acre-feet)
Conservation Pool (89) 261
Norma l Pool ( 102 .5)  1, 476
Flood Storage (to 111.9) 3 , 562
Design High Water ( 114) 4 , 4 L
Top of Dam ( 118) 5 , 599

f .  Reservoir Surface (acres)
Conservation Pool (89) 43
Norma l Pool ( 1 0 2 . 5)  150
Design High Water  ( 114) 332
Top of Dam ( 118) 477

g .  Dam Data
Type Zoned earth fill
Length 860 feet
Maximum Height  47 feet
Top Width 24 feet
Side Slopes upstream 3:1 (H:V)
above El. 107 3:1 (li:V)
below El. 107 3.5:1 (H:V)

Side Slope downstream 2.5:1 (H:V)
Cutoff Trench to rock , 28

feet wide
Grout Curtain Tr ip le  l ine qrout

c u r t a i n .  Hole depths
range up to 40 f eet
dee p

h.  Diversion P r inc ipa l s p il i w ay
const ructed appr ox—
j m at e l v  300 feet  west
of original s t r eam.
Then the s t ream f l ow
was routed through
principal sp iilway
d u r i n g  coust m e t  ion
of  dam

4
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4*- i. Spillway
Principal Spillway All flow discharges

through a 60” pipe
Emergency drawdown Er~ergency drawdown

intake (gated)
Size S’ x 5 ’
Elevation (above MSL) 71

Gated Intakes
Size 36” x 4 2 ”  and

36” x 48”
Elevation (above MSL) 88 x 91 reet

Ungated Intake
Size 2-15 foot weirs
Elevation (above MSL) 102.5

En~ rgency Spiliway
Type earth/rock channel

with riprap control
section

Size 550 feet
Elevation (above MSL) ‘11.9

5
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SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available. A summary of engineering data
on Core Creek Dam is presented in the checklist, attached
as Appendix A. Engineering design data available for  the
dam was contained primarily in a 43-sheet set of design draw-
ings dated March, 1971. A set of these drawing s is in the
Owner ’s possession and at the Commonwealth of Pennsylvania ,
Department of Environmental Resources main office in Harris-
burg, Pennsylvania.

All other available documents reviewed are list-
S 

ed in Appendix A. In this data there was reference to, but
no documentation of, physical and strength properties of
embankment materials. The design-analysis package included
an engineering analysis of embankment stability, design cri-
teria, construction specifications, hyc~rologic and hydraulic
analysis and structural design calculations.

b. Design Features. The principal design features
of Core Creek Dam are [liustrated on the Plan, Profile and
Cross-Section of the embankment that are enclosed in Appendix
E as Plates 2 through 4. These plates are reproduced from S

SCS drawings. The drawings show the embankment having a
maximum height of 47 feet. The dam contains a central imper-
vious core, Zone 1.

Underseepage is controlled by a 28-foot wide ,
Zone 1 core trench keyed into rock with a triple line, stag-
gered grout curtain. Seepage through the dam is controlled
by a 2-layer inclined (l.5H:lV) filter drain sandwiched be-
tween the Zone 1 clay core and the Zone 2 silty sands. Each
layer is 8 feet thick and connected to a drain trench.

The upstream slope is protected by a filter layer
and a riprap shell. The upstream slope varies from 3H:lV
from the crest to elevation 107 and 3.5H:lV below elevation
107. There is a 30-foot wide bench upstream at elevation
87. The downstream slope is 2.5H :1V and covered with crown

• vetch.

Design features of the spillways are discussed

A in Section 5 
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2 .2 Construct ion

Reviewc d ‘enst r~ ~‘t .1 ei i 1 cu’ient1 itien was I ~ii~ . t c’d to a
of miseel .1. u ~t ’eu:; l et  t (-r~ • 1 ~ot e~; .11 ~ I inc’ix”~uida. The date

of c m~cnc’ement t nknewrj ant! i. ;un~ ~ to he c, i i i  v ~i 1 ~37S
or , o~~ ibI y, I at e I ‘17’t . is truct ki’i puiol e~’.mphi~ in~.1 c i t  e thai.
the dani and appuil tin.uit struet Urei; weiv most likci.y constructed
in ~(~1It . t  \l.I ~~~o ’danee w i ti i the ie~ ;j~n (In1win~’~; . i~ecords ~ridicai.othat the (kiju was compi t ’t e~l t~l 1nt ’ •~O , I ~)76 , and photogniphs m d  I rat e
th a t constrtxction was perfor~ ’d hy James D. Horrissey , rh ii ddelphia ,
Pennsylvania. lilt ’ onl y si~~d ~icant deviation noted was in the
~ ‘..~dat ion el the riprap. This is discussed in Section 3. Con—
stTuction records and f i e l d  1.csiin~ r~’coi~ls were not avai labl.e
from t lie de~~gners/SCS Pro]ect En~’ineer frr reVieW. rr~ con—
sLd cnlt ion of the gix d condition of the dam and sufficiency of
other data obtained fretn P1R f i l e s , it ~~~ deteniiined that it
‘.‘~)U1d h o t  IX’ necessa:”~’ to ~ttcmpt to retrieve the additional SCS
data.

2.3 ~~erution fl~ita

The construction p~~~ft indicates that the disc~har’ge
~v~ t .ei;i must nuintain a minim um stream flow of 1.5 cfs . The dis—
charge :;y~tcm is rerorteifly des i~c~ned to nuintain this minimum
I’ icc!.

~ inee the reservoir has only P~¼1CthPd the conservat ion
pool . elevation , there .ii~ ’ no di.scharge records availabl e • There
was no other operutional data available at the time of inspection .

2. ’i IX’aiuation

a . Availability. Al] cn~inecrinp data reprcduced in this
report: and studied for this invest gat on were pi~widcd by the
Pennsylvania epartment of thvironmental Resources and the Soil.
Conservation Service.

h. Meguacy. The design data provided was quite. comprehensive
and well documented . However, construction data was very l imited ,
and detaf Is confirming that construction was performed in accordance
with the design r”quirements and specifications could not be
ascertained.

SJ
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c. Validity . Design drawings show the proposed bor-
row source ~~~ quarry location for the embankment. Records
infer their use but do not directly confirm the location of
borrow sources. Based on the visua l inspection , construction
photographs and design drawing s, it is concluded that the dam
and appurtenances were most likely constructed as designed
except for the riprap on the upstream slope (See Section 6).

8
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SECTI ON 1
V 1 ~ t1A1, NSPF:(’T ION

I.! Fi nd i ii ~js

a.  ~ enera1 . The observat ions and com m ent s of t he
t i c  Id i nspection team are cent a i ned in t . he check I i  s t en-
closed herein as Appendix 13 and a i c  surnma i i .~ed and ova l na t  ed
as t ol lows. In genera 1 , the appearance of t he I ac i l i t  y i nd i -

cat es t hat the darn and i t s  appurtenances were p ropei I y con-
structed and are very w e l l  maintained.

b . hiam . Du r i ng  the v I sua I su l v  0~~ , t ho t o  wet  e no
indications or evidence observed of di st ott ions in a i i  q union
or grade that would be indicat ive  of mov ement of t h e  embank-
ment or the founda t ion . Ru t s  in the roadway WCI e ev i dotit
.ic ross the dam ct-es t and shon iL l be repa i rOd . I t  i 5 1 OcOrnlu( ’Ild —

ed tha t the crest be sur I aced w i t h stone or of hot su i t ab le
m a t e r i a l  to prevent f u r t h e r  dot e r  iora t ion of t h e  c i  est  and ,
perhaps a chain or ga t e  et o ct ed  across the  ci est  t o  p1 ev e t i t
unau thor i  zed t r a f f i c  f rom t i avers  i nq t h e  dam . A caret ul
inspection o f the dam disclosed no (‘V idence of ‘ep..t~u’ ell Io t

gence on the do~ nstrearn slope . E m os ion  was observed a t  I he
u nction be tween the embankmen t and t he’ abut  mont  on b t h t he

upst ream and downst ream s lopes .  The more ct i t  I cal  ( ‘1 O t t  ~ 0fl

is noted on the ups t ream slope where  t h e  I i I t  em b l a n k e t  t s
being under rnj ne d  and the i i  prap is si id i nq i nt  0 t he ol os i oil
gu l l i e s .

The inspect ion of the i i p rap  s lope  i ( ‘v(’a I ed t hat
some of the riprap appea I s  t o be suscept: ibl  e t o si  •ik i no w i t  it
t ime . ‘rho i iprap gradation a l s o  ap pe am t ; ques t  i (m a t)  1 e l i i  t h a t
it is ve ry l a rge  w i t h  s iz e s  t h at  r a n g e  t ’p to  6 ’ x “ ‘  X
The t i i  te r bedding beneath t he r I pr ap  does not appea t I 0 be
compat ible  w i t h  t h e  larger  rock . I I was a l so  observed t h at
the dens i ty  and d i st r  ibu t  ion of t he t o ck  mat r ix  i t ;  poot  w i t  ii
many voids and 1 oos e i ock s . A t ( ‘V j O W  of t he SCS di awi  no s
shows tha t the r i prap slope w•t dos t o ned t o be ~

‘ — I eet t h i c k
Considering the size 01 t ht’ i ock observed dur i nq I he i i i t tj ’ e ~~’

ion , i t i s  obvious tha t t h e  i i prap does not meet speci I i
t. i ens. The spec if i e~l rock i :e coim I ~I not be I ~‘ca t e~1 i i i  t ho
cent t act document s 01 Ofl t he con st r t i c t  n ‘ii tI iaw t u g s .

‘1
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c. Appurtenant  S t ruc tures .  At the time of this in-
spection the reservoir was at the conservation pooi elevation
of 89. Water was flowing into the lower sluice gate with
flow approximately 8 inches above the invert of the gate.
Both the lower and the upper sluice gates were inspected and
found to be in very good condition . The reservoir drain
sluice gate was under water and could not be inspected. The
trash racks on the intake tower were inspected and found to
be clear of tr”sh. Both the upper and lower sluice gate
valves were exercised and found to operate properly, each
was painted , cleaned and well greased. The lower sluice
gate (drainage gate) was not exercised because debris col-
lection at the base of the gate prevents the gate from clos-
ing once it is open. It is understood that the owner ’s en-
gineer is in the process of correcting this condition. The
outlet tunnel could not be inspected beneath the dam because
of the flow.

The stilling basin was inspected and found to
be in excellent condition . There were no signs of cracks,
distortions, spalling or deterioration. Six drainage pipes
embedded into the wing walls of the stillinq basin were also
inspected , and two of the flap gates were observed to be bro-
ken. This condition , however , did not impede flow . The rip-
rap stilling basin downstream of the wing walls was also in-
spected . There were no signs of riprap distortion or deLerlo-
ration .

d. Reservoir. Reconnaissance of the reservoir dis-
closed no evidence of significant siltation , slope instabil-
ity or other features that would significantly affect the
flood storage capacity of the reservoir. It is noted , how-ever , that cropland adjacent to the reservoir, may contribute
to sedimentation if proper planting techniques and mainten-
ance are not exerc ised .

e. Downstream Channel. Approximately 100 feet
downstream of the stilling basin , principal spiliway flow
enters the original streambed . Core Creek flows in a rock
streambed with no evidence of major erosion . The stream
flows through a fairly wide (300 foot) tree-covered plain
for about 1000 feet to a 14 foot long bridge opening under
Park Road , a road located completely within the park boun-
daries. Approximately 3500 feet downstream of the dam is
a stone arch bridge under Pennsylvania State Route 413;

4 about 600 feet below Route 413 Core Creek enters Neshaminy
Creek.

10
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Immediately prior to reaching Park Road the
emergency spiuiway channel discharges water into Core Creek .
Considering the dense vegetation and the number of trees
along the creek , it is possible that debris may collect and
block flow under the stone arch bridge . During and after
periods of high flow, the bridge should be checked for deb-
ris and the appropriate authorities notified , if necessary .
Discharge then enters Neshaminy Creek . Several homes and
businesses are located within the flood plain of these
creeks. For further details describing downstream cond i-
tions see Section 5.

3.2 Evaluation

Although the reservoir is not filled , a survey
of the darn disclosed no evidence of apparent past or present
movement to indicate instability of the dam embankment. ThisF inspection revealed that the overall condition of the project
is good . The only major deficiency noted by this inspection
was the gradation of the upstream riprap. It appeared that
the riprap contained too many large stones, some exceeding 3
to 4 feet , and was not well graded with intermediate sizes.
The filter material beneath the riprap was exposed along the
slope . While walking on the slope much of the riprap was
loose and could easily be moved. Considering the impending
wave action on the slope , the voids between the rock and the
probable incompatibility between the riprap and the filter
course , slope sloughing should be expected . This potential
maintenance problem should be corrected by choking or chink-
ing the riprap with finer rock and recompacting the slope.

11
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SECTION 4
OPERAT I ON P ROCEDURES

4 .1  Procedures

The dam has a principa l spillway and an enier-
gency spil lway.  The normal reservoir level w i l l  be regu-
lated by discharge over the riser weir at elevation 102.5.
This is considered the recreation pool level. Two sluice
gates at elevations 91 and 87 wil l  only be opened to lower
the poo i when necessary .

The principa l spiliway is a drop-inlet structure
consisting of a single stage riser with water supply sluice
gates added below the crest of the weir , a 60-inch diameter
prestressed concrete water pipe and a reinforced concrete
stilling basin that will dissipate the energy of hiqh velo-
ci ty discharge at the end of the conduit .  A prestressed con-
crete access bridge is provided , which spans between the top
of the dam and the operating platform located at the top of
the riser. The operating platform contains control valves
to operate the sluice gates.

The emergency spiliway is 550 feet wide and is
cut into the right abutment of the dam . The trapezoidal
channe l has 313 to lv side slopes. A 600-foot long approach
channel wi l l  convey flow to the contro l section which has
been set at elevation 111.9. The slope of the ex i t  channel
is 0 .028.  To date there are no operation records for the
control of the water in this  reservoir .

4.2 Maintenance of the Dam

The dam will be maintained by the Neshaminy Water f
Resources Authority (NWRA ) and periodically checked by the
County Department of Parks and Recreation as well as the NWR.A .
At the time of this inspection there was no maintenance pro-
cedure available . It is understood that a procedure similar
to other NWRA dam pro~ects is beinq written and will be at t h e
dam site by the time the reservoir reaches the recreat ion
pool. It is understood tha t  the procedure is modeled a f t e r
Soil Conservation Service qu ide l ines .

12p
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4.3 Maintenance of Operating Facilities
p

Since the structure is new the valve control mechan-
isms and appurtenant structures are all in excellent condi-
tion. They are clean , painted and well lubricated. All
valves in the intake tower, with the exception of the drain-
age valve, were exercised and appeared to operate properly.

4.4 Warning Systems in Effect

There are no formal warning systems ~r procedures
estab l ished to be followed during per iods of exceedingly
heavy rainfall. However , personnel are at the park daily
and available to inspect the dam during periods of critical
conditions. A representative of the Neshaminy Water Re-
sources Authority lives nearby and keeps appropriate keys
and valve-control devices in his automobile to be used to
operate the valves. It is understood that responsible
people wil l always be in the area and avai lable if a poten-
tially hazardous condition develops.

4.5 Evaluation

Since the reservoir is not fi l led, and since the
system has not operated at the design levels, operating
records are not available. In addition , operating proced-
ures were also not available from representatives of the
Neshaminy Water Resources Authority or the Parks and Recrea-
tion Commission . A formal warning procedure to be imple-
mented during periods of extreme r ainfal l  was also unavail-
able. Both an operating procedure and warning procedure
should be formulated so that residents downstream could be
amply warned of possible high volumes of flow in Core Creek .
Downstream bridges (as described in Appendix B) which consti-
tute potential hydraulic constrictions during flood flows
should be monitored .
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SECTION 5
HYDROLOGY /H? D RJWL I CS

5. 1  Eva l u a t i on  ot Features

a .  Desi~~n Data .  O r ig i n a l  de s ign  d a ta  was f a i r l y  com-
p le t e , c o n s i s t i n g  of the  p r e U r n t n ar y  design report , “[) ani PA—
62 C) ” , Neshaminy Creek Water  Shed . The t i na 1 .Ies i q m i  t e’I ’ o t t

i nd ica tes  t h a t  the  h y d r o l og i c / h y d r a u l i c  des ign , as foun d  in
the p r e l i m i n a r y  report , r e m a i n s  unchanged .

I )  The w a t e r s h e d  is 1 eat — sh.tped , 4 • ~1 mi  los lon..i
and 1 .6 to  2 , 3 mi los wide , cover ing approximately 9 . ~~

m ile s .  E l e v a t i o n s  range f rom 2~) 5 , in t he uppe r reache s , to
about 76 , at  the ups t r eam toe of the  dam . The amount ot
s to rm r u n o f f  as of l9t~ ~, r e f lec t  ing so i l  t ype  and l and  use ,
is cha rac t e r  i ~ed by t h e  use of Soi 1 Conservat  ion Service
R u n o f f  Curve Number CN-79 .  T ht s  curve  n umbe r represents
land use of a p p r o x i mat e l y  10 p ercen t  wooded , 2~ percent
urban or conint ’ rc Ia 1 and t he r e m a i n i ng  I and open or Ia t m
land . The e s t i m a ted  development of the w a t e r  shed is re-
f l ec t ed  by a f u t u re  curve  number of C N — 8 2 , wh ich  assumes 7 . ’~
pe rcent comme r c ia l  ‘ i n d u s t r ia l  and  ~~ .5 pe rcent of the watt’t

shed to be r e s i d e n t i a l .  Current U.S.’.~.S. maps and observa-
t ions  w i t h i n  the w a t e r  shed disclose that residential dove—
lopment is s t a r t in g  to t ak e  place . The re are no ups t  ream
reservoirs  or ponds on t h i s  wa te r shed .

(2) The sp i l i wa y  s y s t e m  for  t h i s  dam c o n s i s t s  ot
a p r i n c i p a l  s p il l wa y w i t h  gat ed  low s tage  i n t a k e s  and an
ungated weir at the norma l pool e lev at i o n  of 1 02 . 5 .  An
unqated spiliway is cut through the right abutment and is
know n as the emergenc sp i l l wa y . The r a t i ng  curves  ind i-
cate a f low th rough  the  p r i n c i pal  sp i l lw ay  (u n g at e d  f l o w
only) of 606 cfs when the reservoir water l eve l  is at  the
crest of the emergency sp illway . The design h i gh  w a t e r
leve l is 114 .0 , w i t h  a combined t low t h r o ugh  the p r i n c i pa l
and emergency spiliways of 5014 cts . These va lue s were
determined f r o m  a s i x  hour 1 0 . 5 - i n c h  s torm producing 8.2t~
inches of r u n o f f .  The combined d i s cha rge  of  2 . l, ,~)87 o t s
occurs when the reservoir  w a ter  l e v e l  i s  at t h e  crest  ot 

r
the  dam . In accordance w i t h  the  c r i t e r i a  e s t a b l i s h e d  by
the Federal  (OC E )  ~ u i del  i no , t he t ecenmiended sp i 11 way
design flood fo r  t h i s  i n t e r m e d i a t e  s i ze  dam am id h i gh  haz ard
p o t e n t i a l  c l a s s i f i c a t i o n  i s  the  probable  m a x i m u m  t looti ( P M E )  •
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b. Experience Data. This dam has been in operation
for about one year and has been al lowed to f il l  to the con-
servation pool level only, approximately elevation 89.
Debris along the edges of the reservoir indicate that the
water level has been a few feet above elevation 89 but well
below the recreation pooi level of 102.5.

c. Visual Observations. On the date of the inspec-
tion no conditions were observed that would indicate that the
outlet capacity would be significantly reduced during a flood.
Observations regarding the downstream channel, spil lway con-
dition and reservoir are located in Appendix B.

d. Overtopping Potential. Hydraulic/hydrologic as—
~)ects of this structure were designed by the Soil Conservation
Uervice (SCS). The PMF peak inflow is determined to be 29,732
efs resulting from a six-hour storm of 26 inches producing
23.54 inches of runoff (future conditions). The flood rou-
ting analysis appears reasonable and indicates that the avail-
able flood water storage and spiliway capacity are adequate to
pass the PMF without overtopping (see Appendix C). As the SCS
procedures are conservative for a small watershed , and the
triangular inf low hydrograph approximation is not appropriate
for a two-stage discharge system, the flood routing is judged
acceptable based on a review of the calculations.

e. Spillway Adequacy .

(1) Based on the above observations, which show
that the spillway can pass the PMF; the spiliway capacity is
judged “Adequate~ ” The tailwater is est±mated to be 30 feet or
more below the top of the dam during the passing of the PMF .

(2) As this structure is located approximately
4,000 feet above the confluence of Core Creek with Neshaminy
Creek and since there are only a few houses adjacent to Core
Creek , the downstream sections potentially subiect to damage
are concentrated along Nesh aminy Creek.

The storm of record , August , 1955, flooded the
stone arch bridge mentioned in Section 3.1 and at least six
houses located between the dam and 2,000 feet downstream of the
confluence of Core Creek and Neshaminy Creek . Failure of the
structure during the PMF would damage , and probably cause loss
of l i fe, to another 10 to 12 homes in the same reach along
Neshatniny Creek.
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Core Creek Dam is but one of 10 structures pro-posed and/or built to control flooding along Neshaminy Creek.Since the potential for extensive property damage and loss oflife exists along Core Creek and Neshaminy Creek , the dam coti-stitutes a high hazard potential .

•
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SECTION 6
STRUCTURAL STAB ILITY

b . l  E v a l u a t i o n  of S t r u c t u r a l S ta b i l i t y

a. Visua l Observa t ions .  The v i s u a l  obse rvat ions  d i d
not ind ica te  any e x i s t i n g  embankment  s t a bi l i t y  problems .
However , a po t e n t i a l  main tenance  problem of the  riprap slopes
is evident in tha t  the oversize rock contains many v o i d s
and not compatible w i t h  the u n d e r l y i n g  f i l t e r  m a t e r ia l .  It
is believed that  long-term wave ac t ion aga ins t  the r ip rap
would eventually wash the finer filter material allowing the
riprap to creep or slide down the embankment slope . Erosion
was also observed at the iunction between the abutment and
the embankment. At the upstream face t h i s  is m a n i f e s t e d  in
the form of erosion gullies at this juncture . At this loca-
tion the filter bedding is beginning to wash from under the
riprap causing the riprap to slide into the gullies . These
a reas should be regraded , the f i l t e r  bedding replaced and a
su i table  r i prap protect ion placed at this contact zone .

The re was no seepage observed along the downstream
slope or around any of the ou t l e t  s t r u c t u r e s .  It  i s  noted ,
however, that the reservoir is not at full poe1 and as in-
d ica ted  in Appendix  F under Ge o l ogy ,  the rock f o r m a t ion s
beneath  the founda t ion  may be conducive  to seepa1.i e.

b. Desi~~n and Const ruc t  ion Data. Available design
document at ion included a pre 1 i ni i n a r y  des i gu report  for Core
Creek Dam e nt i t l e d  “P r e l i m i n a ry  D e s ign  Report , Dam PA-~~2 0 ” ,
for  Neshaminy Creek Watershed , l~ucks C ou n t y ,  Penn s y l v a n  Li.
Conta ined  in th i s  report was a complete  set of embankment
and founda t ion  design c a l c u l a t i o n s .  This  dat a  inc luded  the
fo l l owing :

( 1)  S t a b i l i ty  A n a l y s i s
(2) Design Va l ues for  Condu i t  Loading and R i s e r

Loading
( 3 )  C rack ing  and P i p i n g  C o n s i d et a t  ion s
( 4 )  F i l t e r  Design
( 5 )  Se t t l ement  A .n a l y si s
( 6 )  Time Rates of Se t t l ement
( 7 )  D i f f e r e n t i a l  Se t t l emen t
( 8 )  Z o n i n g  Cons ide r a t i o n s  and Permeabilit y Rat e s
( 9 )  Seepage Qu a n t i t y  in C r i t i c a l  G r a d i e n t  A s s e s s —

men t s
( 10)  Mate r ia l  Inventory
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Al l  c a l c u l a t i o n s  were p e r for m e d  by J u s t in  & Co u r t n e y , Con-
s u l t i ng  Engineers  of P h i l a d e l p h i a , Pennsy l v a n ia .  These c a l —
on 1 at ions  were rev i owed f or  comple teness  and reas i t a b len e s s
of the assumptions. They were found to be adequate and as-
sumed to be correct.

The design documentation was complete.  H o w e v em
there was no documentation av a i l a b l e  in the DER f i l e s  reqaid-
m g  con s t r u c t i o n  of the embankment . Norma l procedure is
for  the SCS f i e l d  engineer  to m a i nt a i n  such records u n t i l
the pro i ect is completed , at which  t ime the records  are
t r a n s f e r r e d  t o  the a rch ives  in Mechanic shu rq , r en n sy lv . in i a .
A l t h o u gh  there are no d i r e c t  records , r ef e r e n c e s  in  the  l i m —
it e d  av a i l a b l e  doc umentat ion indicates  t h a t  the  borrow sources
noted in the design documents were used d u r i ng  c o n s t r u c t i o n.
Photoq raphs of the con st r uct ion tend t o  con t i  m i  tha t proper
placemen t and zoning was performed . The only de f i c i e n c y  noted
in the c o n s t r u c t i o n  was t h a t  of the  r i p rap  g radat i o n  and per-
haps q u a l i t y .

c. Op~erat  in~j Records. Since t h e  dam and reserve i r
are  not comp le t e , and since the poo l level  is cu r r e n t l y  being
held at  the c o n ser v a t i o n  poo l elevation of 89 , t he re  are no
performance records av a i l a b l e .

d . Post—Construction Changes. There arc  no r e p or t s
- -nor is there  any evidence tha t m o d i t i c a t i om i s  w e m e  made to

t h i s  dam.

e. Seism i c  S tab i l i!y. This dam is located  in  S e t s —
mic Zone 1 . Normally, i t  can be considered that it a d1m in
t h i s  zone is s t ~ib 1 e under stat i l oad i ng cond it ions it can
be assum~~i s a f e  f o r  any expec t ed  ear t h quake conditi ons.
Si nce the static stability analysis i n d i c a te s  t h a t  t h e  dam
is s t ab l e  under  s t a t i c  load ing  co n d i t ion s , by dot m i t  ion et
the Corps of Eng inee r s  c r i t e r ia , se ismic  s t a b i l i t y  of the
dam is also adequate .
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SECTION 7
ASSESSMENT/REMEDIAL MEASU RE S

7.1 Dam Assessment

a. Safety.  The v isual  inspection and review of the
desi gn documentation indicates that the dam embankment , foun-
dation and appurtenant structures of Core Creek Dam are in
good condition . The hydrologic and hydraul ic  computations
presented in the design documents indicates that  the dam
will pass the PMF. The refore , the discharge systems of the
st ructure are considered “Adequate ” . It is noted here that
although the s t ruc tu re  has been designed to pass the PMF ,
s i g n i f i c a n t  property damage is s t i l l  l ikely downstream due
to the hi gh f low rates along Core Creek and Neshaminy Creek .

It was noted that the upstream r iprap  slope pro-
tection is of marqina]. quality and will be the cause for
f u t u r e  maintenance problems if not corrected be fo re  the
reservoir is raised to the norma l pool elevation . Erosion
on the upstream slope between the r iprap and abutment was
also noted. The top of the dam is rutted and unprotected
leavinq the potential  for  crest deter iorat ion and long- term
mai ntenance problems .

b. Adequacy of In format ion .  The design i n f o r m a t i o n
avai lable  for  this  inspection was adequate and qui te  com-
plete. It is noted that constructinn data was not readily
available and that construc tion photographs and the v isua l
inspect ion were the sole b~ sis fo r  e v a l u a t i ng  a s -bu i l t  con-
di t ions .  Since the reservoir  has not reached the norma l
pool elevation , operat ional  records were not av a i l a b l e .

c. Urgency. It is considered tha t  the recom~~ nda-
tions presented in Section 7 . 2  be implemented be fore the
reservoir is raised to min imize  costs and f u t u r e  ma in tenance
problems .

7 . 2  Recommendations and Remedial Measures

a.  Remedial Work. It is recommended t h a t  the  f o l l o w i ng
measures be undertaken by the Owner:

19
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(1) The crest of the dam should be regraded and
protected against traffic and overall ero-
sion. This can be accomplished by surfacing
the crest and installing gates across the
ends of the crest to prevent entrance of
unauthorized traffic.

(2) Erosion gullies at the embankment/abutment
junctures should be repaired.

(3) The flap gates on the drain pipes in the SAF
basin should be repaired.

(4) An inspection program should be initiated to
check and monitor all seepage which may devel-
op af ter the reservoir reaches the normal
operating pool.

b. Operation and Maintenance Procedures. Because of
the location of the dam upstream from a populated area the
following measures are recommended to be undertaken by the
Owner .

( 1) The Owner should develop an operational proce-
dure to follow in the event of an emergency .

(2 )  A forma l procedure of observation and warning
during periods of high precipitation should be
developed and implemented . This should in-
clude monitoring of bridges downstream.

(3) A maintenance inspection checklist should be
developed to help insure that all critical
items are inspected on a periodic basis.

(4) The upstream riprap slope should be repaired
to minimize future maintenance problems. This
can be accomplished by choking the large rip-
rap with 6 to 10 inch stone and reworking the
slope.

L 
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Sheet 1 of 6
CORE CREEK DAM

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACT ERISTICS: ~~~~~ (.
~ ~~~~ ~~~~~~~~~~ ~~~~ i, -

~ ’ . - . ’ : - f ’ ~~.’

: z . ’

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 
. ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~-‘ ~~~~~~~~~~~~~

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): I !1. -) ~~*~~~_ .1- - -~~~ ‘

ELEVATION MAXIMUM DESIGN POOL : I ! 4 .~ _____

ELEVATION TOP DAM: t 1 . .’~~. ’ 
___________________________________

EMERGENCY SP!LLWAY :

a. Elevation H !~~~~~

b. Type u’t :_—_~
-..‘ .. •&  ‘~: v:! :. ’ ’

c. Width ~~ p. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____

d. Length ~~~~~~~ ~~~~~~~~ .. - c -
~~~~~

-
~~- ’ :.~ ____ ______

e. Location Spillover ?‘ ‘~‘:~ ,_:: ~~ ht i!-:~ ti’t. -
~:t

f. Number and Type of Gates ~~~~~ ____

PRINCIPAL SPILLWAY :

a. Type 
~~~~~~~~~~~~~~ 

:.-- ‘x .~~
‘ ?‘1~~~’ • , t~~~~:’: ’~~~~- -- ~~

- .:r 
- -

b . Location ~~j j i ’ ’.r f  “~~~t .
-
~~~~~ .< ’ ’  P ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

c . Entrance Inverts ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ______________

d. Exit Inverts ~~‘ 
________ ____ _____

e. Emergency draindown facil it ies t - ’ : t ’- - : ’ :- -.-_ :‘ . z ~~~

HYDROMETEORO LOGICAL GAGES:

a. Type N~”:. -

b. Location 
_______ __________

c. Records 
-

MAXIMUM NON-DAMAGING DISCHARGE : 

__—. - —~~ -~~~~~-~~ ~~~~~~~~~~~~

, —5



DAM SAFETY ANALY SIS Date: 4/I9Ji~
HYDROLOG IC/HYDRAULIC DATA By: MF~Sheet: 2.. of j~

DAM Co~e Cr*mk Nat. ID N0.PAÔOSOL. DER No . 9-ii.z.

Permit/Design Caic. from Calc. from
TT~ M/ I IPJ TT (  Files Files/Other Jbservatlons

A C
1. M m .  Crest Elev., ft. 

_ _ _ _ _ _ _ _ _ _ _ _  iLRbM _ _ _ _ _ _ _ _ _ _ _ _ _

2. Freeboard , ft. 
_____________ _____________ — -

3. Spillway~
1
~Crest Elev , ft. 

_____________  ______________  ______________-

3a. Secondary~
’ ‘Cres t Elev , ft. 

__________  ,J/ 9 -N. ______________

4. Max. Pool Elev ., f t .  j i 5  ( PFIF) _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

5. Max. Outf low~~~, cfs 
~~~~ 9$? c-$~i ______________  ___________

6. Drainage Area , mi2 9.57 rn, ’ 
~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~

7. Max. Inflow 141 , cfs 
_ _ _ _ _ _ _ _ _ _ _ _  ~29.7J.~.gJc _ _ _ _ _ _ _ _ _ _ _ _

8. Reservoir Surf. Area /$064c.. 5. /Aj.S /5~
4
~-.~~ /.j,c _ _ _ _ _ _ _ _ _ _ _ _

9. Flood Storage~~ 4A.~..f,
L $o~~. 4.-#-~ _ _ _ _ _ _ _ _ _ _

10. Inflow Volume , ft 3 
_____________  ___________ _________-

Refe rence all f ig ures by number or calcula ti on on attache d sheets:

Example: 3A - Drawing No. xxx by J. Doe, Engr., in State File No. yyyy .

NOTES:
( 1)  ?-iz in .~ne?- 7.’n~.-~j spi 1. iWa: ,- .
(2) Secondczr?/ ungsztt ’d ~p iZ iw~w.
(3) At maximum ~~~~~~~~~ t..n~ th _t’Th’ ,-~\’~ )~i . ~~~~~~~ ..Ip i ? l:..)~:s.-~ ~~~~~~~~~ -

(4)  1’ ’’ c ’olumns P . -
‘
, ~~~~~~~ I’MP .

(b) Bs’ twct~n 1~’W.’si f n~..z t .‘..i ~~t ’  H .‘ .s ~ ~~~~ i ~~.rimur~ ~

_________ ____



Date:~~ ./ ,~ jj j
By: flF-~j Sheet:~~~.~ of 

~~~~

HYDROLOGIC/HYDRAULIC CALCULATIONS (cont.)

Item (from 3hee+2) Source

‘VA, 5A, 4.4, 8.4, 9A A ppI1c~J~.~ ~epo.l Sri/si fln.s~ 4 It If ?J

I 8.. J 5 , J~,.3., ~ 8, A 8k.. is’ D~1~ ~~~~
. )‘~4ri

88.. ?ô dsm&i~aj .i

3ec ,h.J 4

(,c~. U~ G~ M* p3
~~~~~~~~

~~~~~~~~~~ 
(t9 ’?j) 

-_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~ - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _



4’

..) ~‘~~~L trO/CC! N %4 A~~~U’1Y 
~~I)e.~+ 4~ a4~ (.

‘ H .L .W 0 I~~~.8 j CI cked S7~~~~j Oa/e~~~~ kob No 
~~~-~~

-
~ o.4 Sii~ iect WORK PLAN - DE SIGN COMP A R I SON 

_ _ _ _ _ _ _ _ _

i T E M  UNIT WOR~< PLAN ) DESIGN I COM~tENTS

-U DRAINAGE AREA SO MI. ~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

STORAGE CAPACITY 
-

SEDIMENT ONC AERATED ) AC. FT 2~~ 
- 

~~~~~~~~~~~~~~~~~~~~~ _ __________I BENEFICIAL AC. FT C.~~~- . s  ~~0

RETARDING AC FT 
_____ - ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~TOTAL A C F T  

~~~~ 
-~~~~ 8~~  _ _ _ _- --

BETWEEN HIGH a LOW S AC. FT ‘ 
-

— SURFACE AREA
— • N O R M A L  POOL ACHE ~~~~~~~~~~~~~ IW C

RETA RDING 300L ACRE 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~ _ —

~~~~~~~5 ~~~~~

CES~GN HG H WAT ER ACRE 
- 

. 
__________-______

UME OF FILL CU VO. ~So,pQo
TOP OF DAM ELEV FEET tt .? .~ 

- 

..J18.° ________________-

MA X HE IG~~T OF DAM FEET ~~~.s 
____  — ~~~~~ —— — - - -~~ -

-i EMERGEN SPILLWAY -

CR EST ELEVATION FEET .jj o.8 - 
______ __________________

3QTT QM W I 3T H FEET Sso 
__________

I T Y P E — 
~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~~~_  __________

J PERCENT CHAN CE OF USE — LO ~.o - ____________

AVE CURVE NO COND ~~~ 
— 

_____ ~~~~~~~~~~~~~~~~~~~~~~ - -

I EM. SP HYDROGRAPH
- 

- STORM RAINFALL- 6 HR IN 10.5 ~~~ ~~~~~~~~~ ____-

- 
STORM RUNOF~ N ___~&?.~~~~ ~~~~~~~~~~~ ~~~~~~ ~~

1 
VE LOCITY DF FLOW - V FPS 

~~~~~~ T.a fls •.p4 - ~~ ~~~~~~~- ‘EAK D:SCHARGE RATE CFS &a.oo -
- ~~~~~ ~~~~ ~~~~~~~~~~~

MAX WAT ER SURFACE EL rEET n~~.z ____ ______________

. 1 FREEBOARD HYDROGRAPH
ST -J RM ~ NFALL- 6 HR tN. E.H.
STORM RUNOFF I ~~~~ _ as.~~:-~ - ~~~~~~~~~~~~~~~ ~~~~~~~ t~4~ I .J VELO cITY OF . FLOW - V FPS I2 .O 

—

PEAK D SCHAR GE RATE CFS 
~p . _~~~~~~~~~~L&L. J ~

- 
MAX. W AT ER SURFA C E EL FEET

PRINCIPAL SPILLWAY . -

~ :SER S;Z E FT . 5 -

1 

MAX ..OW STAGE- FLOW CFS I G i l  
_______ ..

DRIFICE SIZE F 
— ________ ____

1 MAX HIGH STA GE FLOW CFS 
_ _ _ _ _ _ _ _  I ~~~~~ .. - -

~~~E SIZE OIA I ________ --

- C.~?A CITY EQUIVALENTS

( 
S 

: .YAL SE2M E ’;T VOL N 
- 
o.si o.~.I 

- - ____________ —- RETAR~~NG ST O~ A G E N ~ .82. I 
__________

I EM SPILLWAY S’ ORAGE -

1 . 3 TD P CF 2A M .‘~ ~~~~~~~ -

Ss of $TRLC ~~ R~_ — 
_ _C. 

_ _ _  _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _  

CON STRyCTiON_~~QS~~ _ I .i _ _ _ _ _ _
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- C~~puter input for freeboard routings to determthe top
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. of dam elevation . Note Elevation-Storage ard Elevation-
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. Discharge data is carried to elevation 120. Also note
that Elevation-Storage valtEs differ son~~ hat fran
th~se in Section 1.3 of the text.
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4 . Caputer routing output to determine top . SHETr (. O F  C.
of dam elevation . - - .

- 1~~ference: Preliminary Design I~ port . 
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(See Sheet 4)
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SITE GEOLOGY
CORE CREEK DAM

Core Creek Dam is located near the southern limit of
the Triassic Lowland Section of the Piedmont Physiographic
Province. As shown in Plate F-i, the bedrock upon which
the dam is constructed consists of the interbedded conglo-
merate, arkosic sandstone and shale of the Stockton Forma—
tion of Triassic age. No rock outcrops were observed in the
dam area , but the regional strike of rock bedding is to the
northeast having a dip of approx imately 10 degrees to the
northwest. Having the axis of the darn diagonal to rock
bedding and together with the variable character of weath-
ered rock and joint planes, downstream seepage may occur
upon reservoir filling.
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