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PREFACE

This report is prepared under guidance contained in the
RecooDended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers , Washington ,
D.C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-
di tion of the dam is based upon available da ta and v isual
inspections. Detailed investigatIon, and analyses involv ing
topograph ic mapp ing, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In rev iewing this repor t, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection , such action,
while improv ing the s tabili ty and safe ty of the dam, removes
the normal load on the structure and may obscure certain con-
ditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numero us and cons tantly chang ing internal and ex ternal
cond itions , and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected .

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
es tabl ished Guidelines , the spillway design flood is based
on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff), or frac tions
thereof. The spillway design flood provides a measure of
relative spiliway capacity and serves as an aid in deter-
mining the need f or more detailed hydrologic and hydraulic
studies, considering the size of the dam, its gene~al con-
dition and the downstream damage pot.ntial.
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P PHASE I REPORT
NATIONA L DAM I ECTION REPORT -—

I~ 
Natt.nal Dam Inspectio n Progra m0 Middle
Creek Dam, Clarence P0 Walker Lake (NOS

NAME OF DAM: Middle Creek Da ID Number PA-W918, DER ID Number 55.45,STATI- ~ LOCATED: Penn sy lva n ia scs ID Number PA—637), Susqueh anna
COU NTY LOCATED : Snyde r River Basin, Middle Creek,
STREAM : North Branch of Middle Creei~
DATE OF INSPECTION : November 9 , 1978 Snyder County , Pennsylvania. Phae. I

In spection Report.

(n) A 
~ 

/ / 
ASSESSME NT

The assessment of Middle  Creek Dam is based upon visual observat ions
made at the  t ime of inspection , review of ava i lab le  records
and da t a , hydrolog ic and hydrau l i c  c orn p~~~~~1ons , and past
operationa l p er fo rmance .  • “ 

~ 0 ‘1 u

~~~~ 
I / /

The embankment and appurtenant structures a~péar E~ be in good
condition and well maintained . However , the presence of the
seepage zone s and wet areas are of concern . The long term
e f f e c t  of these areas on the s tab i l i t y  of the embankment is
unknown .~ 

N

‘
~The t ’x i s t i n g  sp l l lw ay s  and reservoir are capable of cont ro l l ing

L (~~~~~ ; the PMF (p robab le  maximum f l o o d ) .  Based upon c r i t e r i a  e s t ab l ished
J by the Corps of Eng inee rs , the sp illway is termed adequate .  ~~~~~ — 

/

The following recommendations should be instituted immediately:

1. The wet areas and seeps should be surveyed for  loc~i~~inn
and elevation at regular intervals. Weirs should be installed
to measure the quantity of flow. Tlater samples of the seepage
should be tested for turbidity at regular  in te rva ls .  If f l ow H
increases , water is turbid , or size and location changes,a
detailed study should~~ ma.d&.,.a. once-~~d --rcme~4a-l measures
taken .  

~~~~~~~~~~~~~~~~~~~~~~~~~The services of a pr engt-nee~ knowle eeb~e’ In— dam
design should be retained to evaluate the effect of the seepage.
During the study the use ot piezometers may be warranted to
ver i f y the  phreat ic  su r f ace .

2. A warning system should be developed to warn downstream
residents of large spiliway discharges or failure of the dam and
dur ing periods of heavy rainfall or high runoff.

3. Access to the dam should be improved so the dam is
accessible during periods of flood ing.
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PHASE I
NAT IONAL DAN INSPECTION PROCRAN

MIDDLE CR!E1( DAN
.

, 

NDI 1.D. NO. PA 418
DER LD. NO. 55—45

SECTION 1.
PROJECT INF ORMATI ON

1.1 General.

a. Authority. The National Dam Inspection Act, Public
Law 92—367, authorized the Secretary of the Army , through the
Corps of Engineers, to initiat, a program of inspec ting dams
throughout the United States.

b. Purpose. The purpose of the inspection is to determine
if the darn constitutes a hazard to human life or properr~ .

1.2 Descript ion of Proj ec t.

a. Darn and Appurtenances. Middle Creek Dam ~Cl~ renct’ F.
Walker Lake ) is a zoned e ar t h i l i l  darn. The embankment is ~‘3
feet high and I.3b0 feet long. The axis of the dam has a
bend in the upstream direction ~t~O feet from the ]..ft gbutment .
The upstream slope is 3H:IV and has two benches. Riprap is
present onlv on th. middle portion of the upstream slope (See
Figure .~~, Appendix FL). The downstream slope is 211:1V . The
cutoff trench averages 25 feet wide and is carried to rock.
On both abutments , the trench narrows and is nOt carried to
rock. In the center portion of the cutoff trench , there is
a pertorated drain p ipe (See Figures and 5, Append ix EL
The embankment contains three zones of nateriak: clay ,
gravely silt or c1a~ and siltstone or shale. The emergency
sp il lwav Is located on the right (north) abutment. The
spillwav is 1 O  feet wide and is open c ut  in shale and weathered
shale. - The approach channe l is .~i)O feet long and the discharge
channe l is 330 feet long. The left side slope is 2 }i:IV and
has a separator dike so that discharges from the sptUwav
are deflected away from the toe of th. darn embankment. The
separator dike also serves as an access road to the top of
the darn embankment. The princ ipal spillwav consists of .~S
inch concrete pipe with a reinforced concrete riser inlet.
Extending upst ream of the riser is a 3~ inch concrete pipe
with a re inforced concrete reservoir drain inlet .ir the
upstream toe of the embankment. At the downstream end ot
the .~ $ inch di~meter n ine is ~ concrete impact stilling basin.

b. Location. The darn is located on the North Branch of
Middle Creek. approximat*1v 1/2 mile southeast of Troxelville .
Snyder County , Pennsylvania. Middle Creek Darn can be located
on ths Beavertown , Pennsylvania , U.S.G.S. “.5 minute quadrangle.

c. Size Classi:ication . Middle Creek Darn is an intermediate
size structure (53 feet high , 11, bOO acre—feet ). 
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d.  Hazard Classitication. M i d d l e  Creek Win Is a high hazaril
dam . l)own~;t r eam c o n d i t i o n s  i n d i c a t e  t h at  los t ;  of mor e  than a few
l i v e s  i -~ p r o b a b l e  should the st ru c  t u r e  f a i l .

e. Owne rshi p. ~ iddle Creek Pam is owned by the Com m onwealth
of P e n n sy lv a n i a .  Correspondence shou ld  be addressed  to:

Bure au  of F i s h e r i e s  and Eng i ne e r in g
l’e m in s y l v an i a  Fish Commiss ion
Commonweal th  of P e n n s y l v a n i a
Robinson Lane
B e l l i o n t e , Pennsy lvan ia  16823

f .  Pu~ pose om Da rn .  Midd le  Creek Dam is used for recreation
and I lood ‘ - intro l .

~~~. Des~~~_and Construction History. The dam wa-~ designed
and c o n s t r u ct e d  by the UnI ted S t a t e s  flepa r t r r t . - n t  of A g r i  cu I t u r c
S - il l Ciin- ;erv ation Service. Construction was Initiated in 1969
inC co-~p 1ctcd in 1.970 by Tr ind le  Cons t ruct ion , Inc . of C a r l i s l e ,
Pennsylvani a .

~ . ~nrrna l~~ perating Procedure. Middle Creek Dam is designed
to control flow automatically. The p r i n c l p a l s p i l i w a v
is a rectangular shaped reinforced concrete vertical riser ,
12 x 4 feet , w i t h  a crest elevation of 634.90. During nonca l
flows , a conservation pool elevation of approximatel y 635.4
will be automatically maintained . It is not possible to
manually control flows through the principa l sp iliway;
therefore , a resident dam tender is unnecessary.

1.3 Pertinent__Data.

a. Drainage Area. 17.6 square mi les

b. D sch~~~~e a t  Dan S i te  (c f s) .

Maximum known flood at dam site June 1972, level unkn own
Warr~ water outlet at pool elevation Variable
Drain line (36”) low pool. outlet

at  poid elevation Unknown
(;ated sp i l l w ay  capacity N/A
P r i n c i p a l  sp i l iway  capac’itv  at  top

of dam e l e v a t i o n  406
Emer gency  s pi l iw ay  c a p a c i t y  at top
c’ dam elevatIon 28 , 574

Total s pi l l w av  capaci ty  at  top of
clam elevation 28,980

c. Elevation (U.S.G.S. Datum) (Feet).

4 
-, Top of da — Field Survey 657.6

Design top of d~un 657 .1
Maximu m poo l — design surcharge 6 5 . 1)

1.~ 2 
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Full flood control pool 657 .1
-
. Recreational pee1 Approximately b35. -~Pri nc i pa l  sp i l lW a V  crest

Emergenc y spi l iway crest
Upst ream p or cal—3 o ” dra in  line b07 .5
Downstream por t a l— 48” princi pal spt l lwav
line 602.5

Streambed at center l ine  of dam o d 2 . 5
Maximum tajLwater None

d. Reservoir (feet).

Length of maximum pool 17 ,000
Length of normal pool 13 ,000
Length of flood control pool 17 ,000

e. Storage (acre—feet).

Normal pool 2753
Flood control pool 11 ,600
Design surcharge 10,000
Top of dam 11,600

f. Reservoir Surface (acres).

Top of dam 61.5
Max imum pool 615
Flood contro l pool 615
Normal pool 239
Emergency spiliway crest 370

Darn .

Type E a rth f il l
Length 1360 feet
Hei ght  53 fee t
Top width 18 feet
Side slopes Upstream 3H:IV

Downstream 2H:1V
Zoning Yes
Imp ervious core None
Cutof f Yes, core trench
Grou t cur tain None

h.  Reservoir Drain.

Type 36” concrete pipe
Length 2b4 feet
Closure Sluice gate
Acces s Only when reservoir is dr ained
Regulating facilities Screw stem on upstream slope

- 
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t I. Emergency spiliway .

Type Open channel
Length 170 feet
Crest elevation 643.6
Ga tes None
Upstream channel 400’ open cut channel
Downstream channel 330’ open cut channel

- _ _  _
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S i _ i .  1 ON I
V [5tI ~~L I N S P E C t I ON

1 .1 Findings .

4 . •neF~* I . The m ’fl S I te Inspect Ion of ~Iidd l~ Creak Dam
was c undue ted by pet - sonne L o t  I.. K i t  he i t  K I mba 11 .iitti As sum - t a t  t i - i

.u~- .- ompanted by Ft  sh t:o mtss Ion stat I on N ov emb er  ‘~ , I ’ )  S.
l’het I nuipec t ton ~‘oi~s Is t~~tt c I

Vtsua 1 inspect ton 01 the ret :ut i t t  ng st rue  ( t i l t ’ ,

abutments and toe .
2 . F x a m in at i un  ot t be sp i i  lwav I Sm ’ I l i t  ias ,

port ions 01 any out let  w o rk s • and m it  h at  .‘tppur I ennuI
works.

1 . Oii~im ’ rv iI t I ens -~ I t e c  t I ng the rune ( I  pot  en ii a! of
the .tra inage baa I n .

-e  . Cv~a I n a t  ion ~~ he duwna t  ream ~~m - ea tu . t :a  t . I  pot  cut ta t

tam . flit ’ ~tatn appeat- r4 t~~ hi’ In ge omi  . ‘ t ’ t tm t  I t  t o n .
.lanu appears t o  .- .un t t ins .- l ose Iv t o  the .-oust r i u c t  ion drawings .
I-’~ ouim a t i t  l e t  on e i t t ’  survey i t was letermined tha t no low
spi ’ t s he low t lie desI gn top ot  miam we-re presen t . Hot Li I lie
ups I t- o.tin and ~Iownst team sI epas appeat-ad to be in gout1 ‘ond It t o n .
the ups i resna slope  had r t pr ap  t o  approximate I v  a levit t ton
0 l ’~, ‘i . Above t h e  r i  p r ap  the slope- was grassed . The down—
-.t r eam slop e was e n t i r e ty  g rassed .  Several  seepage zones
were no t i’ i t  on the downstream s lope . One .~one Is loca ted
ap p r o x i ma t e - t v  m ta ct l e t  t ot  t ho Impac t baa In. l’hi a s u es
Is approxlnui t t’ I v  ‘ toet wide at ttat ’ t o p  i~e~ le-vat ion lit -

, 
. ‘ ‘I

tui d I I )  I cot  w i . ie . it  t ime t t ie- . flit ’ ae~’ end are- a 1 ii 1 22 t Ot’

t I gh I . t t  I lie I u iipac t bit st n and I •e I cat w ide  at  the  top
t e -  l evitt h u t  ti I . 

- 

~ uiI I I  t e e t  While - .ut the t o e . Mi ut liSa I
low was noted  t t  o~~m ’h . u t ~a - Se’t ’ page A— 1 2 I ot- Ice i t t  ton .

Beyond t he t ci’ ci embankment nea r t h e  l t ’t I abu t  me -n t  ther e ’
1 Fe’ se-vet -a I wet areas .t n mI seepage a Fe ’S. Wa t  or  was bt ibb i t  ng
rem the g rotund I n  one~~ l i e’ S . No so i l  part I e’ I es were  no t  t’.l

in the b ubb i  ing water. At a l e icat  Ion where the seepage is
cent  m a d  I n  a chanu. I It was dete-rititned that 25 gpm was
dl III ’ berg I ng I ron-u t he  seepage i ’flOS

the pert ci :1 ted .1 r.a in  p i pe In  t iit ’  cu t . ’ I t I rent-li d i M e’ barges t Iii .‘uigh a
t he s ide w a l l s  m i t  I he Impat- t is le  it t . f l i t  I t ’ i t  eli ~at  it was ru —

i l i u m - I ng app rex [ma tat v tO gpm wti i 1 e t tie r I gh t one was 1i rodu~- lu g
less t h an  1 gpm .

Appur t en an t  S t r uct u r es .  liii’ r ese r v o i r  level  - i t  I l i t ’
t Im. ot I n ap e-c’ t ion was appr o x  hula t o I v  0 I’u • -m . About Ci I no he-s
ot wate r  was d i s ch a r g I ng  over t h e  pr ( l i e ’ I P a l  5~~i 1 lwav  . the
in let st ru ctu r e  uppea t-e tt  t o  he- In  v et -v  good m ’ond It t o n .  Iltur tug
the Inspect ten the s lutotu gate on the Ili I ne’hi draIn was opened
t o  i s.Va i ni m i n u t e s  . lb . ’ i~i ’nel I t  I on .‘ I t he lti I itch and -m S Inc it
.-ondtu Its was cuteubse rved . t h e  Im p a c t  hiti t  In  was in good .-on.I i t  Ion

Ii
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l i m e  u ; ’  I ? t ’ i t .  ~~~~~~~~~ I I l i - m v w.u ~t i i i  Vi i - ! i cumd i t  I on .  I i i  h . i t  I iOn
r , l m l e ’ I i ; c - ~ ii i i - - 

~~ i t~~~ - i ~ m i .  l i i i ’  m ’ i ’ im.  l i t  i ’ ; I I I s m ;  i i i  eel
i t  i - l i .

- ~e’,e’ i v o l t  A i , ’ , i _  liii’ w i t  m~m r ; h i t ’ il I p i  t ’ i l i O l i t u m i t  I ~
I a nt  ~ m n I  i ni l  i ; i t l  . ‘Ilte ’ I~~’it c’rv . ’i u n- I i ’ p m - , - _ i ~~ ,- i t  i t t i S i  it~~ i c ’eI
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir is maintained at a minimum
water level of 634.9 (principal spillwav crest). Excess
inf low is discharged through the emergency spiliway autom atically .
The drain line is opened twice 4 year. The spiliway channel
is mowed twice each year. No other  operational  procedures
are conducted .

4. .~ Maintenance of the Dam. No planned maintenance
schedule is utilized . All maintenance is performed on an
as-needed basis. Minor work such as mowing grass is per-
formed by Fish Commission staff. Major work is contracted .
Maintenance of the dam is considered good .

4.3 Maintenance of Operating Facilities, Maintenance of
the operating facilities are performed by Fish Commission
staff. The drain line and mowing of the  spi llwav channel
grass is performed twice a year. The Commonwealth of
Pennsylvania has an Operation and Maintenance Manual for
Middle Creek Dam.

4.-~ Warning System in Effect. There is no formal warning
system in effect to warn downstream residents of high discharges
or failure of the dan’. The Fish Commission does have an
emergency plan for the dam.

4.5 Evaluation. The operational procedures for the dam and
appurtenant structures is considered good . There is no
warning sYstem in effect for the dam. The dam is essenti~illv
inaccessible by automobile during f looding.
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a. Spillway Adequacy Rating . The Spillway Design Flood
(SDF) for this dam is the PMF . The SDF is based upon the

-
~~~~ hazard and size classification. Based on the following

definition provided by the Corps of Engineers the spiliwa y
for this dam is rated as adequate as a result of our hydrologic
analysis.

Adequate — For intermediate size dams the spillway
and reservoir can safely pass the PMF .

Middle Creek Dam’s spi].lvay and reservoir are capable of con—
trolling the PMF (4.85’ of freeboard remaining) .

Note: Future development within the watershed , at the dam ,
or downstream may change the characteristics and assumptions
made for this study and different results are likely . Future
development downstream may also greatly increase the potential
for loss of life due to failure of the structure .
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SECTI ON 6
STRUCTURAL STABILITY

6.1 Evaluation of St ructural  S t a b i l ity .

a. Visual Observations. Visual inspection did not reveal
any signs of immediate instability. Howeve r , the wet areas
and seeps if untreated may become more serious with time . - 

-

The long term effect of these features is uncertain . The dam
appears to conform to the construction drawings.

b. Design and Construction Data. The embankment stability
was calculated by the SCS with a circular arc and sliding block
method . The analyses reportedly revealed sufficient safety
factors. No safety factors were available for review. -

c. Operating. Records. There are no operating records of
the dam .

d. Past—Construction Changes. There have been no post-
construction changes to the dam or appurtenant structures,

e. Seismic Stability . The dam is located in seismic zone
1. No seismic stability analysis has been performed. Normally ,
it can be considered that if a dais in this zone is stable under
static loading conditions, it can be assumed safe for any
expected earthquake loading.

I
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The dam appears to be in good condition. The
visual observations, review of available information, hydrologic
calculations, and past operational performance indicate that
Middle Creek Dam’s spiliway is adequate. The spiliway is
capable of handling the PMF without overtopping. The long term
effect of the seepage zones and wet areas on the stability of
the structure is uncertain.

b. Adequacy of Information. Sufficient information is
available to complete a Phase I Report.

c. Urgency. The recommendations suggested below should
be implemented immediately.

d. Necessity for Further Investigations. In order to
accomplish some of the reconunendations/remedial measures out—
lined below , further investigations will be required.

7.2 Recommendations/Remedial Measures.

1. The wet areas and seeps should be surveyed for location
and elevation at regular intervals. Weirs should be installed
to measure the quantity of flow. Water samples of the seepage
should be tested for turbidity at regular intervals . If flow
increases , water is turbid , or size and location changes a
detailed study should be made at once and remedial measures
taken.

The services of a professional engineer knowledgeable in dam
design should be retained to evaluate the effect of the
seepage. During the study the use of piezometers may be warranted
to verify the phreatic surface.

2. A warning system should be developed to warn downstream
residents of large spillway discharges or failure of the dam
and during periods of heavy rainfall or high runoff.

3. Access to the dam should be improved so the dam is
accessible during periods of flooding.

4 -
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HYDROLOGY AND HYDRAUL ICS
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a APPENDIX D
HYDRO LOGY AND HYDRAULICS

Methodology. The dam overtopp ing analysis was accomplished
using the systemized computer program HEC—1 (Dam Safety
Version). July , 1978, prepared by the Hydrologic Engineering
Center, U . S .  Army Corps of Engineers, Davis, California.
A brief description of the methodology used in the analysis
is presented below.

1. Precipitation. The Probable Maximum Precipitation
(PMP ) is derived and determined from regional charts prepared
from past rainfall records including “Hydrometeorological
Report No. 40 prepared by the National Weather Service.

The index rainfall is reduced from 10% to 20% depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is
made by the computer program using distribution methods
developed by the Corps.

2. Inflow Hydrograp h, The hydrologic analysis used in
development of the overtopping potential is based on applying
a hypothetical storm to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method .
This method requires calculation of several key parameters.
The following list gives these parameters their definition
and how they were obtained for these analysis.

Parameter Definition Where Obtained

C~ Coefficient representing From Corps of
variations of watershed Engineers*
slope and storage

L Length of main stream From U . S . G . S .
channel, miles 7.5 minute topographic

Lca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute topographic

C~ Peaking coefficient From Corp s of
Engineers*

A Watershed size From U.S.G.S.
7.5 minute topographic

*Deve].oped by the Corps of Engineers on a regional basis for
Pennsylvania.

D— 1 
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3. Routing . Reservoir rout ing is accomplished by using
Modified Puls routing techniques where the flood hydrograph is

• routed through reservoir storage . Hydraulic capacities of
the outlet works, spiliways and the crest of the dam are used
as outlet controls in the routing .

The hydraulic capacity of the outlet works can either be
calculated and input or sufficient dimensions input and the
program will calculate an elevation discharge relationship .

Storage in the pool area is defined by an area — elevation
relationship from which the computer calculates storage.
Surface areas are either planimetered from available mapping
or U.S .G .S .  7 .5  minute series topographic maps or taken from
reasonably accurate design data .

4 .  Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spiliway without
the dam overtopping .

2
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CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENG INEERING DATA

DRAINAGE AREA cHARACTERISTICS: 17.6 square miles(farmland & woodland)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY ) : 635.4 (2753 Ac-f t)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY ) : 657.1 (11,600 Ac-f t)

ELEVATION MAXIMUM DESIGN POOL : 656.0

ELEVATION TOP DAM: 657.1

SPILLWAY CREST:

a. Elevation 643.6
b. Type Broad crested weir
c. Wid th 30’
d. Length 170
e. Location Spillover Right abutment

f. Number and Type of Gates None

OUTLET WORKS :

a. Type 48” conduit with concrete intake tower — uncon t ro l l ed
b. Location In lake near upstream slope
c. En trance inverts 634.9

d. Exit inverts 602.5

e. Emergency draindown facilities 36” sluice ga te and cond uit

HYDROMETEOROLOGICAL GAUGES :

a. Type None

b. Location ____________________________________________________

c. Records ____________________________________________________

MAXIMUM NON—DAMAGING DISCHARGE : Unknown
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General Geology.

Middle Creek Darn lies in the Valley and Rid ge Phvsio~~r aph ic  P r - ’vince
as described by Fennemann (1938). This province is typified
by anticlinal and svaclinal features with associated thrust
faulting . Structurally , the  dam lies in a svnclinal trough
be tween two an t ic l ines .  There is no rrtajor faulting in the
area.  The darn is si tuated in the mids t  of Lower and Middle
Devonian aged rocks . A nor th—eas tward  t r e n d i n g ,  low , l inear
ridge lies to the sou th  of t he  valley w h i c h  encompasses
Middle Creek Darn. The ridge is formed by resistant sandstones
of the Mahancango Formation. This formation is underlain by
the Marcellus and Onondago Formation which underlie the dam
and form the valley of the North Fork of Middle Creek. These
formations are underlain by the Oriskany Formation. The
Ri.dgelv Member of this formation is a highly resistant sand—
stone and forms the ridges lying to the north of the darn.

The darn is directly underlain by the Marcellus Formation and
the Onondago Formation. The Marceilus Formation is a black
tissu e carbanoceous shale with a thick brown sandstone
(Turkey Ridge). The Onondago Formation includes interbedded
blue shales and dark blue to black chertv 1.irnestones.
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