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PREFACE

This report is prepared under guidance contained in the Rscomasnded
Guidelines for Safety Inspection of Darns, 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 nay
pose hazards to human life or property. The assessment of the
general condition of the darn is based upon available data and visual
inspections . Detailed investigation , and analyses involving topo—
graphic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I in-
vestigation ; however , the investigation is intended to identify
any need for such studies.

In reviewing this report , 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 in-
spection team. In cases where the reservoir was lowered or drained
prior to inspection , such ac tion , while improving the stability
and safety of the dam , removes the normal load on the structure
and may obscure certain conditions which night otherwise be
detectable if inspected under the normal operating environnant
of the structure .

— It is important to note that the condition of a darn depend s on
numerous and constantly changing internal and external conditions,
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 pre—
vented or corrected .

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. in accordance with the established Guide-
lines , the spiliway design flood ii based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runoff), or fractions thereof. The epiliway design flood provides
a measure of relative spiliway capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies , considering the size of the dam, its general condition and
the downstream damage ~otential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

RECOMMENDED ACTION

Name of Dam: Kelsey Creek
NDI ID No. PA— 00031/DER ID No. 59—64
SCS ID No. PA— 600

Owner: Borough of We lisboro

State Located: Pennsylvania

County Located: Tioga

Stream: Kelsey Creek

Date of Inspection: 26 July 7979

Inspection Team: Gannet Fleming Corddry and
Car penter , Inc .

Consulting Engineers
P.O. Box 1963
Harrisburg, Pennsylvania 17105

Based on visual inspection , available records ,
calculations and past operational performance , Kelsey
Creek Dam is judged to be in good condition. The
existing spillway can pass the Probable Maximum Flood
(PMF) withou t overtopping of’ the dam . The spiliway
capacity is rated as adequate.

- 
I There is a slope stability analysis for the

embankment , and it indicates that the embankment has
adequate factors of safety. There is no evidence of
significant problems threatening the embankment.

No deficiencies were noted during the visual
inspection.
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S~~U E H A NNA R I V E R  BA SIN

~ EL SE Y C R E E K  • T I O U A  C C 4 U N - r y

P E N N S Y L V A N I A

( KELSEY C R E E K  ~A M

N D I  ID N o .  P A — 0 0 0 $ 1
D E R  I D  No. 5~~—~~SCS ID N o .  P A — t -~OO

b O R O U G H  OF W E L L S B O ~~O

P H A S E  I N S P E C T I O N  R E F O R r

NA r :CNAL DA~ INSPECTION PROGRA ~1

SEC TI ON 1

P R O J E C T  I N F O R M A T I O N

1 .1 General.

a. Authority . The Da m I n s p e ct i o n  A c t , P u b l i c  Law
92—3 67 , authorized the Secretary or the Army, through the
Corps of Engi neers , to initiate a pr c~ ram of’ in sr e c t i on  of ’
dam s throughout the United States.

b. Purpose. The purpose of the inspection is to
determine it’ the dam constitute s a hazard to huma n life or
propert y.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~-- - - -



1.2 Description of Project.

a. Dam and Appurtenance s . Kelsey Creek Dam
cons is ts of a zone d , earthfill embankment that is 860
feet long and 66 feet high at maximum section. The main
spiliway is a drop spiliwa y located near th~ cente r  of
the embankment . It consists of a concrete riser that
connects to a 36-inch diameter reinforced concrete pipe
under the embankment. One 2— foot by 2.25—foot orifice is
located in the front of the riser. The orifice crest is
39.2 feet below the design top of’ the dam elevation. The
top of the riser is 19.7 feet below the design top of dam
elevation. A platform and trashrack are provided above
the riser. The outlet works is located at the main
spiliway. It consists of a 21— Inch diameter steel pipe
extending upstream from the main spiliway riser. A
2 1— inch sluice gate is provided at the downstream end of
the pipe , which outlets into the bottom of’ the riser.

The auxiliary spiliway is at the right abutment
of the dam . It is a grass—lined excavation In earth. At
the control section , the auxiliary spillway has an
earthen crest that is 250 feet long and 6.2 feet below
the design top elevation of the dam and 13.5 feet above
the top of the main spiliway ?iser. The various features
of the darn are shown on the Plates at the end of the
report and on the Photograp P~s in Appendix D.

b . Location. The dam is located on Kelsey Creek ,
approximately 1.0 mile southwest of Welisboro ,
Pennsylvania. Kelsey Creek Da m is shown on the 1971
photorevision to USGS Quadrangle , Antrim , Pennsylvania ,
with coordinates N141°44’05” — W77°18’50” , in Tioga
Coun ty ,  Penns ylvania. The location map is shown on Plate

c. Size Classification. Intermediate (66 feet
high , 795 acre—feet).

d. Hazard Classification. High hazard.
Downstream conditions indicate that a high hazard
class if icat ion is warran ted for Ke lsey Cree k Dam
(Paragraph 5.1c.).

e. Ownersh ip. Borough of Wellsboro , Welisboro ,
Pennsylvania.

— 2 —
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f. rurpose of Darn. Flood control .

g. Design and Construct ion History . Kelsey Creeg
Dam was planned under an a gre •m .nt  be tween the Borough of
We lls boro (Owner) , th e So i l C o n s e r v a ti on Serv ice of t he
U.S. Department of Agriculture (SCS), and the Tioga
County Commissioners (TCC). Under this agreement , the
Owner acquired title to the land , the SCS de signed  the
d arn , and the TCC supervised construction and maintains
the dam. The darn was designed between 19614 and 1965 by
the SCS. The permit to construct the darn was issued in
1965 and construction was started in 1965. The Contractor
was C. Davis , Inc., Conshohocken , Pennsy lvania.
Construction of the dam under the supervision of Raymond
Tipple , contracting officer for the ICC. The Chief SCS
inspector was Frederick Schuetz. Harlan Kemmerer , Jerome
Ogden , and Floyd Graham were the Resident Inspectors for the
SCS. In August 1q66 , the Contractor was declared in default.
A contract to complete the lam was awarded in October , 1966
to Schwartz and Baker , Inc ., Contractors , Clarks Summit ,
Pennsylvania. The dam was completed in 1967.

h. Normal Operational Procedure. The reservoir Is
normally maintained at the crest of the orifice in the main
spiliway riser. The gate on the outlet works is normally
closed.

1.3 Pertinent Data.

a. Drainage Area. (square miles) 3.114

b. Discharge at Damsite. (cfs.)
Maximum known flood at dam site 190

(June 1972)

Outlet works at normal pool elevation 80

Spiliway capacity.
Orifice with pool at main

spiliway riser crest 100
Main spiliwa y with pool at

auxiliary spiliway crest 160
Auxiliary spillway with pool

at top of dam 10 ,1480

4 — 3 —
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c. Elevation. (feet above msl.)
Top of dam 114140.2

• Max imum pool 1440.2
Norma l pool (crest of or if ice

in main spiliwa y r iser)  1~401.0 • -

Upstream invert outlet works 1383.0
Downstream invert outlet works 1382.0
Streambed at toe of dam 1374.5

d. Reservoir Length. (miles)
Normal pool 0.21~
Max imum pool 0.71

e. Storage. (acre—feet)
Normal pool 140
Max imum pool 795

f. Reservo ir Surface (acres)
Norma l pool 5
Max imum pooi 37 .7

g. Dam . 
•

Type Zone d
earthfill

Leng th (feet ) 860

He ight ( fee t ) 66

Topwidth (feet) 20

Side Slopes
Upstream lv on 3H.

There is a
10—foot
berm at

— El. 1401.0

Downstream lv on 311.

S .
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g. Dam. (Continued)

4
a

Zon ing Im perv ious
core up to
el.
1408.0.
Semipe r-
vious fill
sur roun d-
ing core.
More perv—
b u s  fill
at outside
of embank-
ment
sect ion.

Cut of f Im perv ious
fill in
cutof f
trench .

Grou t Curtain None

h. Diversion and Re gu la ting Tunnel None

I. Spillway .
Main (P r inc ipa l  or Service)

S~p il1way Dro p
spi l iway

- 

- Type Ver t ica l
rec tangular
riser 3.0
feet by 9.0
feet , w i t h
rounded
crest .  One
2—f oot high

- by 2 .25
foot lon g

-

~~~ or i f ice  is
located in
the f ront
of the
riser. The
riser
connects to
a condui t .

1•’ — 5 —
4).
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i. Spiliway (continued)

Length of We ir (feet)
Orifice One at 2.25
R iser Two at 9.0

Crest Elevation
Orifices 1401.0
Top of Riser 1420.5

Upstream Channel Reservoir , a
platform is
1.5 feet
above the
riser.

Con du it
Type Reinforced

concrete
pipe , 3.0
feet in
diameter , on
concre te
cradle.

Length  (feet) 3 114 .3

Elevat ion
Upstream invert

at riser 1380.0
Downstream invert 13714.5

Downs tream Channel Im pact basin
at natura l
stream .

Aux iliary (Emergency) Spillway
Type Grass—lined

ear then cut
w ith 1 V on
2.511 side
slopes.

Leng th of WeIr (f ee t)  250 at
earthen
contro l
section .

Crest Elevation 114314.0

4’
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_________________________________________________________________ ‘1

1. Spiliwa y (continued)

Upstream Channel Grass—lined
channel to
reservo ir.

Downs tream Channel Grass—lined
channel
extending to
ove rbank .

j. Regul ating Outlets.
Type Steel pipe ,

2 1— inch
d~Iameter ,
extend ing to
ma in
s pi l lway
riser.

Length (feet). 53

Closure 2 1—inch ,
unseat ing
head , slu ice
gate in
r iser at
downstream
en d of steel
pipe .

Access Operator on
p l a t fo rm
above ma in
spiliway
riser.

I

— 7 —
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SECTION 2

EN G I N E E R I N G  DATA

2.1 Design.

a. Data Available. Almost complete design data
are ava ilable. A summa ry of the available data is in
Appendices A and C.

b. Design Features. The dam and appurtenances are
described in Paragraph 1.2a . The design features are
shown on the Plates at the end of the report and on the
Photographs in Appendix D. The embankment is shown on
Plates 2, 3, and 14 , and on Photographs A and B. A plan
of the subdralnage system is shown on Plate 5.

The main spiliway is shown on Plates 6 and 7,
and on Photograph C. The impact basin is shown on
Photograph D. The auxiliary spillway is shown on Plates
2, 3, and 8 and on Photographs C , E , and F’.

c. Design Considerations. Although the main
spillway design has been used successfully by the SCS for
m a n y  years , it appears that the entrance to the conduit
coul d possi b ly develo p cav i t a t ion du r i n g  ce r ta in  f low
conditions. Other design considerations are discussed in
Sect ions 5 and 6.

2.2 Construction.

a. Data Available. Construction data available
cons ist of the construction specifications , cons truc tion
photographs , and reports both from the resident inspector
and from the periodic construction inspections by the
Commonwealth. The only adverse Item noted in these
re por ts wa s t he poor cons t ruc tion man agement  by the first
con tractor , who was declared in default. No technical
problems were noted during construction.

b. Construction Considerations. The available
information fndlcates that the dam is well constructed .

2.3 Operation. There are forma l records of operation
ma intained by the Tioga County Commissioners . All items
noted therein are minor annual maintenance operations.

— 8 —
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2.14 Evalua tion.

a. Ava ilability . Engineering data were provided
by the Bureau of Dams and Waterway Management , De pa r tment
of Env i ronmen tal Resources , Commonweal th of Pennsylva n ia
(PennDER ), an d by the SCS. The SCS made available the
District Conservationist and the TCC made available
ma in tenance personnel  for  in format ion dur ing t he visual
inspection. The SCS also researched their files for
a ddi t iona l info rma t ion u pon re q ues t of t he ins pect ion
team.

b. Adequacy . The type and amount of’ design data
and other engineering data is good. The assessment is
based on the combination of design data , v isual
i ns pect ion , an d performance history.

c. Val idity . There is no reason to question the
validity of’ the available data.

— 9 —
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SEC TI ON 3

V I S U A L  I N S P E C T I O N

3 . 1  Findin~~

a. General. The overall appearance of the dam is
good with a few deficiencies as noted herein. The
locations of deficiencies are shown in Appendix B on
Plate B-I. Survey data acquired during this inspection
are presented in Appendix B. On the day of the
inspection , the pool was at the crest of the orifice in
main spiliway riser.

b . Embankment. The embankment is in good
c o n d i t i o n .  The grass  c o v e r  is in e x c e l l e n t  cond i t i on .
The grass is at least ~ feet high in all areas. The
upstream slope is protected by grass. A foot trail is
worn in the berm at Elevation 1~4O1.0 on the upstreamslope. An area about 200 feet to the left of the main
spillwa y riser is eroded to a maximum depth of 3 inches.
The area is 12 feet wide and 20 feet long; it is about 2
feet above norma l pool. The grass is not completely
established in this area. A survey performed for this
inspection reveals that the embankment is at or above the
design top elevation and that the slopes are in
accordance with the design drawings. No seepage was
observed at or downstream from the dam.

c. Appurtenant Structures. The outlet works is in
good condition , however its functioning was not observed
on the day of the inspection. The SCS Representative
stated that it had been previously operated during the
annual inspection with no observed problems .

- The main spiliway riser is in good condition.
The conduit beneath the embankment could not be inspected
because it was flowing about one half full. A minor
amount of debris was at the orifice of the main spillway
riser. The impact basin is in good condition. Very
minor spalling, ~~t no conc er n , was observed at a few
localized areas of the concrete. Because of the high
tailwater , i t  was impossible to deter ri in e if the drain

— 10—

- - . _ _

.4 - - — -_,~4�. __ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - A



pipes , which exten d to the em bankment toe drain , were
discharging . The riprap downstream from the impact basin
is in good condition. It appeared that someone had piled
some of the riprap across the impact basin sill to create
a pool at the impact basin.

The auxiliary spiliwa y is in good condition ,
The grass cover is in good condition; it is at least 3 feet
high. The survey performed for this inspection revealed
that the control section invert is between 0.6 foot below to
0.5 foot above the design elevation. Because of the tall
g rass cove r , it is uncert ain that the measurements were made
along the crest of the control section. This may explain
part of the di fference between the actua l and design
elevat ion. —

d. Reservoir Area. The reservoir has fairly steep
wooded slopes. The watershed is mostly wooded , rolling
h ills. There is minor rural development in the
watershed. A small dam is upstream of Kelsey Creek Dam .
Pert inent data are in Appendix C.

e. Downstream Channel. The stream extends about
1.0 mile through Wellsboro and beyond , to its confluence
w ith Marsh Creek . In this reach there are at least 30
dwellings . The County Courthouse is also located adjacent
to the stream along th is reach. The access road to the
dam is a public road extending far above and parallel to
the reservoir along the left bank.

,.rsI. Thi ,t f f f l I nI1~~W1 ~~~~~~~~~~~~~~~~~~~~ 
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SECTION 4

O P E R A T I O N A L  P R O C E D U R E S

14 .1 Procedure. The reservoir is maintained at the crest of
the orifice in the m a i n  spil lwa y riser , Elevation 11401.0 ,
with excess inflow disch3rging over the crest and into
Kelsey Creek. A 2 1—inc h diameter steel pipe discharges
water from the reservoir. Since the outlet works pipe Is
intended only for drawing down the reservoir , the gate on
the Kelsey Creek Dam water discharge line is usually
closed.

14.2 Maintenance of Dam. The dam is visited every three
months by the caretakers who observe the condition of the
dam. During periods of precipitation , the dam is visited
mor e frequently. The caretakers are responsible for
reporting any changes or deficiencies to the SCS. The
TCC , with the assistance of the SCS , make a formal
inspection of the dam each year , and the records are
filed. Maintenance deficiencies are corrected shortly
after the inspection. Informa l inspections are also made
when the SCS representative is on the site for other
reasons. Mowing and brush cutting on the embankmen t Is
accomplished annually.

14.3 Maintenance of Operating Facilities. The gate on
the outlet work s pipe is operated annu~Ily. This policy
was adop ted  b y t he  SCS in 1978.

14~~~4 Warning Systems in Effect. The SCS Representative
and the caretaker stated that there was no emergency
operation and warning plan. They did note that the dam
is monitored continuously during periods of heavy
precipitation by members of the Local Fire Company , who
maintain contact with the Local Civil Defense
organization. The Borough has this policy for all dams
in the vicinity.

14.5 Evaluation of Operational Adequacy . Maintenance of
the dam is good. However , if’ the grass were allowed to
grow much higher , it could become a hazard to the dam ,
because significantly higher grass could obstruct flows
in the auxiliary spillway. Also , high grass has the
potential to obscure deficiencies that might develop .
Ma intenance of the operating facilities is also good. The
procedures used to inspect the dam are good , as is the
correc tion of’ ma intenance deficiencies. Because of the

4. 

-
- ~~~~~~ I~ I L.1~~:un1. .~~ ~~~~~~~~~~~~ 

-



_ _ _  - 
-
~ 

___ — --
_ _ _  -

low normal pool, the schedule of’ visits to the dam is
adequate . It would be better practice to visit the dammore frequently . An emergency operation and warningsystem is a necessary safeguard to improve the safety ofthe dam and p revent loss of li fe downs tream , shouldevidence of stress develop at the dam .
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S E C T I O N  5

H Y D R O L O G Y  A N D  H Y D R A U L I C S

5.1 Evaluation of ’ Features.

a. Design Data .  The h y d r o l o g y  and  h y d r a u l i c s  of’
the design of the dam werc based on standard SCS
criteria. The crest of the orifice in the main spiliway
riser was determined by sediment requirements. The crest
elevation of the ma i n spi liway riser was determined by
routing the 100— year , 1-hour storm . The crest of the
auxiliary spiliway was set by routing the maximum
100—year , 6-hour storm . The design high water was
determined by routing a storm equal to 1.25 times the
above 100— year , 6—hour storm . The design high water storm
was not used to determ i ne the size of structures at the
dam . The top of dam elevation and auxiliary spiliway size
were determined by routing the “Free board” s torm , which
is equal to twice the design high water storm (2.5 times
the 100—year , 6—hour storm). The “Freeboard” storm is
discussed in Paragraph 5.ld.

b . Experience Data. The maximum known flood at
the damsite occurred during Tropical Storm Agnes in June
1972 , when water was 2.0 feet below the auxiliary
spiliwa y crest. Using the design discharge ratings , the
outflow is estimated at about 190 cfs.

c. Visual Observations.

(1) General. The visual inspection of Kelsey
Creek Pain , which is described in Section 3,  resulted in
some observations relevant to hydrology and hydraulics.
T hese observ ations are evaluate d here in for th e var ious
features.

(2) Embankment. The erosion on the upstream
slope is minor. The SCS Representative reported that the
erosion was caused by surface runoff immediately after
construction , before the grass cover was established. The
erosion has not progressed since the grass cover was
established. The erosion is not considered a deficiency
because it is slight and because it has not progressed
since the dam was completed.
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Using grass cover Instead of riprap as
slope prote ction for dams is not a universally used design
criteria , but It is a standard SCS design criteria. Any
potent t -~l erosion hazard is considered to be offset by the
good ma~ nte~ ance at the dam. Any erosion of the
embankment would be detected and repaired immediately
after it occurred. This would make the erosion hazard
negligible.

The conduit has not been Inspected since the
dam was completed . As the joints of’ concret .e conduits
founded on e a r t h  t e n d  to  spread  ap a r t , an  i n s p e c t i o n  w o u l d
he prudent. However , since the as-built info rmation
indi cates that each conduit joint has an allowable
elongati on of at least ~ I n ches , t h e  conce rn  is o n l y  m i n o r .

(3~ Appurtenant Structures. The gate for the
outlet works is located sufficiently far upstream to be
considered an upstream closure facility. The riprap at
the endsill of the impact basin raises taliwater slightly.
This is not a hazard to the dam , hut it does hinder visua l
inspection. The crest elevation of the auxiliary spillway
Indicates that the sp lllw ay capacity is slightly greater
than the design computations indicate.

( 1 4 )  ReservoIr Ar ea. No conditions were
observed in the  r e s e r vo i r  area or w a t e r s h e d  t h a t  m i g h t
p r e sen t  s i g n i f i ca n t  h a z a r d  t o  t h e  d a m .  The assessment  of
t h e  dam is b ased on e x i s t i n g  c o n d i t i o n s , and  t h e  e f f e c t s
of’ future development are  not  c o n s i d e r e d .  C a l c u l a t i o n s  in
A p p e n d i x  C c o n c e r n i n g  t h o  s m a l l  dam In  t h e  watershed
i n d i c a t e  t h a t  t he  s to rage  is s m a l l  and i t s  f a i l u r e  would
not present a significant hazard to Kelsey Creek Dam .

(5~ Downstream Conditions. No conditions were
observed immediately downstream from the dam that would
create significant hazard to the dam. If’ the darn should
fail , a hazard to dwellings in Wc -ll shoro would exist.
Because of the possibility of flooding dwellings , a high
hazard classification is warranted for Kelsey Creek Pam .
The SCS designed the darn assuming that it was a Class C
structure. This is essentially equivalent to a high
hazard classification. Access to Kelsey Creek Dam is
excellent.
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d. Overtopp ing Potential.

1) S~~~~lw ay  Des ign  Flood. According to
t h e  cri ter i.~ e s t a b l i s h e l by t he  O f f i c e  of t h e  C h i e f  of
Engineers (CCE) to r the si.~.- ¼l nter rn ed iate ) and hazard
potent ial (High~ of Ke1s~ y Creek Dam , the Spiliway Design
Flood (SDF) is the Pr cta h le Maximum Flood (PMF).

(2) D e s i g n  Sto rm . The SCS “Freeboard”
storm , which was used to determine the size of the
auxili ary spiliway and the top elevation of the dam , was
no t  d e v e l o p e d  f r o m  PMF m e t h o d s .  H o w e v e r , t h e  t o t a l
r a i n f a l l  of 2 O . ’~ i n c h e s  is e q u i v a l e n t  to  a PMF r a i n fa l l
for this are~~. The assume d losses of 3.’S i nches  are
sli ghtly higher than those established by criteria for
the Susquehanna River Basin. The unit hydrograph used by
the SCS is conservative. The computed peak inflow of
10 ,0140 cfs is equivalent to a PMF peak inflow. The storm
is an acceptable estimate of the PMF .

( f l  D e s i g n  S t o r m  R o u t i n g .  The de s ign
s t o r m  r o u t i n g  c o m p u t a t i o n s  a r e  in A p p e n d i x  C .  It  s h o u l d
be noted that the SCS assume d the m ain spiliway to be
f u n c t i o n a l  up  to t h e  top  e l e v a t i o n  of the  d a m .  As the
main spiliway is not vented and as there is a potenti al
of debris blocking the trashrack , it is uncertain that
the main spiliway could discharge at this capacity .
However , the main spiliway capacity is minima l when
compared to the auxiliary spillway capacity, and any
reduction would have a negli gible effect on the PMF
r o u t i n g . I t  s h o u l d  be no ted  t h a t  the  c res t  of the  m a i n
spiliway riser is 2 feet higher than the elevation in the
design computations. Also , both the auxiliary spillway
cres t  and  the  top  of dam a re  1 foo t  h i g h e r  t h a n  the
e l e v a t i o n s  in the  d e s i g n  c o m p u t a t i o n s .  The changes have
a n e g l i g i b l e  e f f e c t  on the  P MF r o u t i n g .

(U) Spiliway Adequacy . The criteria used
to rate the spiliwa y adequacy ot a dam are described in
Appendix C. Since Kelsey Creek Dam can pass the PMF , the
spiliwa y capacity is rated as adequate.

— 16—
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SECTION 6

STRU CT URAL STABILITY

6.1 Evaluation of’ Structural Stability .

a. Visual Observations.

( 1 )  G e n e r a l .  The v i s u a l  i n s p e c t i o n  of Kelsey
Creek Dam , w h i c h  is described in  Sec t ion  3 ,  r e s u l t e d  in
some observations relevant to structural stability.
These observations are evaluated herein for various
features.

(2) Embankment. The erosion on the embankment
is e v a l u a t e d  in Sec t ion  5.

(3) ~ppurtenant Structures. There are no
observations relevant to structural stability at these
s t r u c t u r e s .

b . Des ign  and  C o n s t r u c t i o n  Data .  A s t a b i l i t y
a n a l y s i s  was p e r f o r m e d  by t he  SCS d u r i n g  the  des ign  of
the dam . The stability analysis resulted in a minimum
f a c t o r  of s a f e t y  of 1. 143 on t he  u p s t r e a m  slope for  the
su dden drawdown condition and 1.55 on the downstream
slope for the steady seepage condition. The design shear
strength was based on the consolidated—undrained strength
obtained from a triaxial shear test. These factors of
safety are considered to be adequate. A summary is
i n c l u d e d  in A p p e n d i x  A .

c. Operating Records. There are formal records of
operation. No stability problems have occurred over the
operational history of the dam .

d. Postconstruction Changes. There have been no
p o st c o n st r u ct i o n  changes  to Kelsey  Creek  Dam .

e. Seismic Stability . Kelsey Creek Dam is located in
Seismic Zone 1. Normally it can be considered that if’ a dam
in this zone has adequate factors of safety under static
loading conditions , it can be assumed safe for any expected
earthquake loading. Since the factors of safety are
adequate , the dam is assume d to be stable for any expected
earth quake loading.

4 .
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SECTION 7

ASSESSMENT , RECOMMENDATION S, AND

PROPOSED REMEDIAL MEASURES
i

7.1 Dam Assessment.

a. Safety .

( 1)  Base d on v isua l ins pect ion , available
records , calculations , an d past operational performance ,
Kelsey Creek Dam is judged to be in good condition. The
spillwa y can pass the PMF without overtopping of the dam .
The spiliway capacity is rated as adequate.

(2) There is a stability analysis for the
embankment , and it indicates that the embarkment has
adequate factors of safety. There is no evidence of
problems threatening the embankment.

(3) No deficiencies were noted during the
visual inspection.

b. Adequacy of Information. The information
ava i lab le  is such that  an assessment of the condi t ion of
t he dam can be infer re d from the com bina tion of v isual
inspect ion , past perfo rmance , an d com puta t ions performed
prior to and as part of this study .

c. Urgency . The recomme ndations in Paragraph 7.2
should be implemented without delay .

•J. Necessity for Further Investigations.
Acco m plishmen t of t he reme dial measures out l ine d in
Paragraph 7.2 will not require further investigations by
the Owner.

7.2 Recommendations and Remedial Measures.

a. The following measure is recommended to be
- 

- 
un dertaken by the Owner , without delay:

( 1 ) Im p lement an ins pect ion of’ the ma in
sp iliway conduit and riser to determine if separation of’
the conduit joints and cavitation damage to the riser
have occurred. If’ pool conditions prevent theF

— 1 8—
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implementation of the inspection , the pool should be
d rawn down as required to provide the opportunity for
inspection. This may require removing riprap at the
impact basin endsill to lowe r taliwater.

b. In addition , it is recommended that the Owner
modify his operational procedures as foLlows :

( 1) Develop a detailed emergency operation and
warning system for Kelsey Creek Dam .

(2) When warning s of a storm of major
proportions are given by the National Weather Service ,
the Owner should activate his emergency operation and
warning system procedures.
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APPENDIX C

HYDROLOGY AND HYDRAULICS

In the recommended Guidelines for Safety tnep.ct ton of Dams ,the Department of the Army , Office of the Chie f of Engineers (OCE) ,established criteria for rating th. capacity of spiUways. The recoin-mended Spillway Design Flood (SDF) for the size (small, intermediate ,or large) and hazard potent ial (low , significant, or high) classificationof a darn is selected in accordance with the crlt.r ia . The SDF forthose dams in the high hazard catsgoiy var i•s betw.en on.—half of thePro bable Maximum Flood (PMF) and the PMF . If the dam and spiliwayare not capable of pa ssing th. SDF without overt opping failure , thespiliway capacity Is ra ted as tnad •quat. . U the darn and spiliway eracapable of passing one-half of the PMF with out overtopp ing failure ,or if the dam is not ~ri the high haza rd category , the spillway capacityV is not rated as seriou sly inadeq uate . A spiliway capacity is rat ed asseriously inadequate if all of the followin g cond itions exist:
(a) There is a high hazard to loss of life from large flowsdownst ream of the dam .

(b) Dam failur e resulting fro m overtopping would significantlyincrease the hazard to loss of life down stream from the dam from thatwhich would exist J ust befor e overtopp ing failure .
(c) The dam and spiliway ar • not capa ble of passing one—halfof the PMF without overtopping fa ilure .
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1 . ~ e tie ral Geo I o~~
y . The Da m s i t 0 ~t rid He e rye i t ’  are

1 0 ’ l  t t ’d I I I  ~l’ i 0~~~~t L’a ’ltI n t  Y . W i t  h t he ox cc p t  I on of I
s o u t  hwes I com e r t. he ont i re con nt y w a s  g I to  I at  ed dtr r  I rig
t he  W i  ~~~ tts In g lao i t i  a d v a n c e .  ~ 1 a o i  t i  f e i t  t i res such as
I ak e s  • ma r’sltes • mor . i  i nes , a n d  I e r’ races - i r e  a 1 nios I ia~-k i rig
in 11W uplands of’ T ioga C o u n t y  - H o wev e r , In t h e  va  1 Iey3 ,
abundant ev i d e  r ice  of ~ Ii c t at ion has been prose rved
p a r t  i on 1 a r 1 v I n  t he v t  1 1 ey s of ’ t he Ti  oga and ~‘ow:~ nesque
R I y e rs and .i i ong Ma rsh C re e k  , Crook ed  C r e e k  , and ti pper
P ine  ( r e e k .  P ri i r r . i g e  f rom g l a cia l  likes i n  t hese valle y s
resu l t  ed i n w h t  t Is  c t  1 l e d  t he Pt tie (‘reek  (o r g t ’ - A
gee  log t O  ma p Is prose n o d  O t t  P t  at  t ’ F’— I —

-r he rock Co r’rin a t t otis cx posed in 1’i oga Con nt v t ’a rige I n
t~— e f r o m  t l i t ’ C he ’ mt i r tg  Format t o r i  o f ’ ti ppe r ’  Devon  i a n  a g e  1 o
he Al I e g h e ’r i y  ~‘o r m at  I on of’ Pertns y Iv a n  I a n  age  - The oldest

roo ks c rop out i n  I hree broad an t  Ic l i n t  1 f’o 1 ds in t h e
n o  r t  ii • I ’ Ou t r~_ t I , t rid sent he rn part  s o 1’ t he  c o u n t  y . Th.
younges t  roo ks  i r e  ox posed i t t  t he Dl  ossburg Cea 1 l1as i t t .
Most  of I he p 1 a t  o w remri a n t s are c t  p pod by t lie Pocono
F o r m a t  i on  , w i t  h sma I i t ’ r remn t u t  s of t he Pot t s v  II It ’
F o r mat  i o n .  ‘l’he m t  e rmed i , i t  e s 1 opes ,r me under I a in by t he
C at  I .it’ - iugus an d  i~ s wi  o F or m a t - ions .

T he geo log j 0 St r uc  t ure of ’ T i  oga Couri  t V d I s p lay  a
se r ie s  of’ we 1 1 del’ i ned Co 1 ds w i t - h ma rkcd oo nt i nn  It v
t rending ea s t  — n o r t  ht ’ast  . Fv idence  of ’ dorti l ng Is o bse r ve d
on t he ~a h i  nsv ii It ’ , We I is ho r’o , ~i rid Iowa rida a n t  I ~‘ ii t i es
iii a 1 1 t he domed 1 t ’eas t he soul h i i  nib is a p p re c i a b l y
st e ta -p ci ’ t han I he  nort Ii 1 1mb. The reg I or t a  1 p1 unge of - t he
Co 1 ds is t o t he sou t hwe st a rid geni e ma 1 1 v t hey dec r et  so In
ampl It  ude w i t  li d 1st ance from the Al  iegher iv Front
~-~ur f t o v  ev I deuce of C - i t t  1 t i rig is obse rved  on t he sent ii
f’ 1 a nk of I he  ~~~ i I’ i us v t lI e ’ An t  1 o 1 1 no i n  TI o~ a Town sli t p • on
I he We’ I Is bore A n t  t o  it  no sot i  t he,t s t of’ We Ii s ha l r’O , a rid on
t he Iowa nda Ant lo l l  tie I n Un on Tow nsh I p. S u b s u rf a c e ’
C m i  I t s li ,tv e bet a-ri not i’d dti r i rig d r I i  I t n~ o f some dee ’ p we 1 1 s
I i i  t he a t’e.t
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2. Site Q~ology . The dam is founded on marine beds of
Devonian age . The dam is situated in the Allegheny High
Plateau Province . Structure in the area Is primarily
that of a dissected platea u of moderate relief and gent ly
sloping hills. Rock strata in the area are essentially
horizontal. The marine beds are composed chiefly of
fine—grained sandstone and stltstone with some inter—
bedded shale. Bedding is generally well developed
and thin. Joint systems are usuall y regularly spaced and
dip steeply. The darn is founded ott overbur’den. Excerpts
from the design analysis for the foundation materials are
attached hereafter.

SI -— ~~~ VSISISI~~~~SI —— ~ SISI 
~~~~~~ 

~~~~~~~~~~ IV ~~~ S~ i~



- 

V V~~~~T~~~~~~

~
-:-.:. ~~~ ;:~ ~~~~~~ ~

-

- - - - 

DEIA ILED GEOLOUtC INV~ SiI~~ATlON OF DAM Silt S

s - i - . ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ - w .I,,,~~~ - ~~~~~~~~ ~~~~ ‘t
’
~ ~

_ 
~~~~~~~~~ -~~~ -

Sz , nS. ’~ ,S .~~~~~ .LlS g-~ .a _ 1  _ . _ t t r ,(t,Sa C~ i U . L  _ _ l-’ SItV ~~4~~~~~~ , ~~~ __ ~ —- 0 . 1  ‘ _ -
~~~~~~~~ V

~I i~~lS &~~~ I V I ~•) 
-

INTERPRI1A~~O~ S AI4Ut CCMCLUSIONs
T~

-
~ 

-~.~ ‘or pro~)la3 1 in d~ s L,~n 3.~ 1 C t r L c .tS~~fl O~ a thia etto ap)ea~ s to t e  ~.e  L:-.~~~~.~~’Eu

~~~ t,:,� — tc:ijI in the i~pstrø~n p~ rtLc~ o~ L~~~i r.~en~-~ ~~~~~~~ . ~~ - ‘ - ~~~~~~~:

G. t - ~ ~ - in3 G.~ :;t ra~a is ‘.i3r pressur~ SIt~~ SI1 ~ises %S~ 1ea c.~p?in~ ho~’i~ o~~ .-z-a ’ ~~~~~~~~~~
I .  ~~~~~~~~ th-j.U. ~~~~~~~~~~~ ~~~~.$ t~~~ 3 of d~-a~u~a t ro~ th~~ cx~ b~ in~ t a l loA to create ~~~~~~~ V

5 ~;~t ~~~~~~~~~~~~~~ is cC~t,~~ to ~~~~~~~~ t~- t~ o at~~. stie a-aster ~-~ :1~ 1~~~~~ V~~t Y ~~
t S I V ~ ~~~~~~ ~ 5a-2 t o  a-;~lls a-~ero d crib a~ b~ ~‘‘c o: the laz to~~ e~- s as ~~~~~

~~~~~~~~~ pr esont c,)r.~itio.-~3. A lso t a e  a - ol .  r~ turo of these ~~i OZ.1 L_ :  soj_ l~ a-4T~LL 
S

~~ jer t  : 3 S V V~~ co:~5t:-%~ct tc.~ ~ -:-Obie.s3 in 0)~C~~’- at jQn aJ in conp..ctioa in ~-. a-o fill. -~~

The ~i i - ~~~ fro-s acvara]. snail 5pri.-1.~s and seeps traverse the surfac. of the e.- e r-.
~~~~~~~ 5?J. _ .:~~~ a~ t th~se sti ali ~ea~ s h~wo ~~~~~~~ arose of a- :et 01. ~-oil~ ~~~~th
O.~ t~ .O f- ~et5 t:~ c .  0 l  the s~~ E .co. ‘~ us c ’ ~~~~.io1 ia rolate,.t to the a-ia t sr bearL-i~ ~- I

~tr~it.a Jescriuet LA the fi~%t p5r~~~~ ?h .

A ~~~~ ~~~bL~ p ro~ l is a d i f t e ’ - t ± ~~l sett  1~-~s:~t bet’~.ert the vs-ri-ed lo~ -~st:-ino
~~~p a 5 i t  ~~.i t o  very de nse ~ai ~n2. ~~ i c ; 1acL~~i .~1 ~V V i ~~~~ Eo~nJ in t:a - o ~-i~ h~
It i~ ~~~~3 i  th at an ~naly~ E.s of t a -.i~ c~’n ~

- r~~ c .-~ ~~~~~ 5øj ~~~~iaC~~3n.j~~z I a ~)o r~~~to i- ar .~~~~
- 

~~ ea S.~alby S~~ ?Lc3 ~‘~r.d star~ar~ p r .~t L c t  ~ ‘
- ,~ ~~~~~ in ~~~~~~~ of t~~ t ~~~~i-is c~Iferential pro~’ee to be a saJor ~;r~ Lc~~, I. ~

- si~ructuro could be nove-~ doa-ats t;oa.:
~~ a ~~- .t ~ida of tho vallay so that  t .~ thte:- ,~~~- ~ü all~ v-iun wo i1 r.j t be in

Eorro~ nateri~ L os describe t under t~ o ~i a.asj an of thi? e~ e 1:efl i spLU ~~ay is ,-:
t~~ ae ~s~ aral types: (1) L.icustrine (Ci. a~~ s~-iQ M L) ;  (2)  GL.~cisl till  ( eu. ar~ so-~Lr~ (3) I~ tor;La~ia]. alluviun a-thich consists of erbedded aL~, SI ard ~1.. The 1aci~str ~zSI
is beL-i.; prop~s.d for tri o core zone or the fill. and tha till. oi-4 intor .~~io~. la v ti~~are p:o~ osed for the sheLl. portion. All of the tioterials sp~ea. • to have •~ -..ats ~~~ties for use as ‘proposed . Soils £;ecbaai.cs ~‘ests w~ l1 be usade on sa.zolos of eac~ nateriai
to vertf y this con~l.usion.

The •:sr~en:y s ,iUu~y excavation a-a-ill supp ly a~proxinatel~, $O~ of t~a-e niaded ciii.
Sinilar sotl~ are available in sufficient quant it~ç and can be borroh- d fro~ the po~ l. area
or b.tv•.a Ii. poet. area and the m ist to the enIr~ enry sp illw*y.

-~~th~ r possible prob].~~ is the terrti~ atL ou of t h e  per~eable ter ~:l.~cEal nllt ~-i na -
~.-tthLA tha fo~~dation. t~ater fro,s the pool axon a-~iU hai-o an inlet in~ o tii~ hor~ :y-~ butthere is ns outt.et do-.--nstrea~ froa the dan. This could cause critjci ~l upl~.ft p : ess~u-e
t.’ithia tns fo~..i4ation. Again the solutLon for this prthlcun if it eiists Ia to ~rignt end of the s tructure do~anstreaa so th at the in orglacial lluviu.a ~iU be lccat e4
entiret,~,- u?streas fro-~ tho structure.
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Pn~e 2 o f 2 i ’a~ea
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- 

~~ o~l~-~s are antic~~ated in the construction and operation of the principal
SpilLa:. . Tha foundation u-ill have sor.e settLcnei-~t ~;hich can be predicted after t tir~
tha t e ~ s~~ple~. it should be neattonod here that a hole was drilled at zt atto ~
5+C~ -— 13-~ rt. u~ztrec~ bnd a-ins not logged due to fr2dsqusts nan ples. Sons pipin.~ ti ns
r.o;ecl durir.; the drillin~ of hola 302 and the one just nantioned so that tha fo tica

be diaturoad as rn~ch as 20 feat away Iron these holes. It is su ;ested that the nod.a
of the spillrny be no%’an at least 20 feat left of its pro posed location so that the~ ricer
will be on undisturbed soil. There uifl be no othor si~niZ jcant dJ..ffcrenc ss bst~ asn the
foundation at this - new Ion ation and the location that was investigated.
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