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* 
PREFACE

This report is prepared under guidance contained in the
“Recommended Guidelines for Safety Inspection of Dams,” for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of 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 condition
of the dam is based upon available data and visual inspections .
Detailed investigation, and analyses involving topographic
mapping, 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 reviewing this report, it should be realized that the
reported condition of the dam is based art observations of field
conditions at the time of inspection along with data avaUable
to the inspection team . In cases where the reservoir was
lowered or drained prior to inspection , such action, while
improving the stability and safety of the dam , removes the
normal load on the structure and may obscure certain conditions
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
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 prevented or corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses . In accordance with the
established guidelines, the spillway design flood is based on
the estimated “Probable Maximum Flood” for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spiliway 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
potential .
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PHASE I REPORT
NATIONAL DAM INSPECT I ON PROORAN

Kahie Lake Dam (PA No Name No. 151)
NDI No. PA 00825 , PennDER No. bl-~~0

Mill Creek
Inspected 10 May 1979 and 28 June 1919

ASSESSMENT OF
GENERAL CONDITIONS

Cons idering those items noted during the visual inspect ions
and the information contained in the Pennsylvania Department
of Environmental Resources (PennDER ) and Pennsylvania Fish
Commission files , the overall appraisal of Kahie Lake Dam is
that the dam and its appurtenant structures are in [au
condition . The dam is 45 feet high and has a total let~gthof 1300 feet. The embankment is a zoned , earth structure
with a compacted fill cut-off trench . The dam is owned and
operated by the Pennsylvania Fish Commission and is categorized
as a “S igni ticant” hazard — “I ntermedi ate” size impoundment.

Hydraulic hydrologic evaluations , performed in accordance
with procedures established by the Baltimore District , U.S.
Army Corps of Engineers for Phase I Inspection Reports ,
revealed that the spiliway will pass the 1 2 Probable MaX 1IUUUt
Flood (1 2 PMF ) without overtopping the dam . Therefore , the
spiliway is assessed as “adequate” .

The inspection and teview of information revealed certain
items of work which should be performed as soon ~is pract t c~ib I e
by the owner. These include :

1) Regrade , treat , and seed the erosion channe l on
the downstream slope .

2 )  Institute a program to monitor the quantity and
turbidity of the water in the marshy area .

3) Repair the cracks ill the walls ct the outlet
discharge basin and the concrete chute below the
a u x i l i a r y  sp il iway .

4)  Regrade the area on the r igh t  side of the o ut l e t
discharge channe l where the r ip r a p  has been u n d e r c u t .
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECT ION PROGRAM

KAHLE LAKE DAN (PA NO NAME No. 151)
NDI No. PA 00825 , PennDER No . 61-20

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority - The Dam Inspection Act , Public Law
92-367 , authorized the Secretary of the Army ,
through the Corps of Engineers , to initiate a
program of inspection of dams throughout the
United States.

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

1.2 DESCRIPTION OF PROJECT

a.  Description of Dam and Appurtenances - ~Kah1e Lake
Dam is a zoned , earthfill embankment w i t h  a max imu m
height of 45 feet and a total length between
abutments of 1300 feet . The embankment has a
crest width of 19 feet and side slopes of 3H:1V
(Horizontal to Vertical) upstream and 2.5H:lV
downstream . The upper 10 feet of the upstream
slope is provided with 18 inch thick r ip rap  for
wave and ice protec t ion .

The a u x i l i a r y  sp i l lw a y , located in the l e f t  abutment ,
consists of a concrete wei r , a concrete  chute , and
a stilling basin. The weir  has an overa l l  length
of 81 feet wi th  the crest elevat ion  6 feet below
the top of dam . Flow over the weir discharges
into a reinforced concrete chute . The chute width
varies from 81 feet at the wei r  to 60 feet at the
s t i l l i ng  bas in .  The bottom of the chute has a
slope of 5H :1V and an overall length of 144.33
feet. Reinforc ed con cre te training wall s are
provided from the wei r  to the end of the st i l l i n g
bas in .  -

The s t i l l ing  basin ct  the end of the chute is t’C
feet long by 60 feet wide w i t h  a 4 foot high s i l l
at the discharge end . Drainage from the still ing
basin is provided by a 12 inch asbestos coated
corrugated metal  pipe that discharges into the
outlet channe l 130 feet  downstream of the b a s i n .
The over f low from the st i l l i n g  bas in  discharqt’.s

1.
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into a gabion and riprap—lined channe l 1St’ feet
long and 44 feet wide with lH:lV side slopes.

The outlet works for the dam consist of a control
tower , a concrete conduit , and an ou t le t  d ischarge
bas in .  The tower is constructed on the upstream
face of the embankment and is of the wet-wel l  and
dry—wel l  design . (The center of the tower is
fitted with white oak stop logs thereby allowing
the upstream ha l f  of the tower to f i l l  wi th  wa te r
while keeping the downstream ha l f  d ry ,  p e r m i t t i ng
access to the gates at the lower end of the tower .
The outlet conduit is a reinforced concrete box
culvert with inside dimensions of 4 foot square.
A 36 inch slide gate is provided at the base ot
the tower to requlate the flow through the conduit.
A 2 inch PVC pipe is also provided to maintain the
minimum stream flow .

A re inforced concrete out le t  d ischarge bas in  is
located at the downstream end of the con dui t .  The
basin is 40 feet  long and 15.33 feet  w i d e . The
side walls for the outlet discharge basin are 3
feet  h igh .  Inser ts  are provided at the downstream
end of the basin to permit  stop logs to be i n s t a l l e d
to contro l the elevat ion and f low . This bas in  is
also used for  t rapping  f i s h  for t r a n s p o r t a t i o n  to
other locations .

b. Location — Kahie  Lake Dam is located across Mill
Creek approximately 4.5 miles from its confluence
with the Alleg heny River. The structure is located
in Richland Township,  Venango County , Pennsylvan ia .
The coordinates  of the dam are La t i tude  N4 1”  14.1’
and Longitude W79° 39.9’

c. Size Classification — The maximum height of the
dam is 45 feet and the reservoir  vo lume to tile
crest of the dam is 5800 a c r e — f e e t .  Tile dam is
therefore in the “Intermediate ” size category .

d. Hazard Classification - At the present time , there
are no residential structures located in the
downstream area that would be affected by excessive
discharges from the reservoir. However , State
Route 38 is located approximately 1000 feet below
the embankment.  In addi t ion , five other bridge
crossings are located between the dam and the
confluenc e with the A lle gheny River. Becau se of
possible damage to these structures , Kahle Lake
Dam is classified in the “Significant” hazard
category .

- - ~~~~~~~~~~~~~~ -‘i,
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e. Ownership - The dam is owned by the Commonwealth
of Pennsy lvan i a . Pennsylvania Fxsh Commission ,
P.O. Box 1673 , Harrisburg, Pennsylvania 17120 .

f. Purpose of Dam - The dam is used for recreation
under the d i rec t ion  of the Pennsy lvan ia  Fi sh
Commission.

g. Design and Construction History - Kahie Lake Dam
was designed by the Engineering Division , Bureau
of Fisheries and Engineering , Pennsylvania Fish
Commission, and constructed by the Keystone Con-
struction Company , 90 Race Street , Meadville ,
Pennsylvania 16335 between August 1973 and October
1974.

h. Normal Operational Procedures - The reservoir is
typically maintained at the crest elevation of the
auxiliary spillway weir. There has reportedly
been no major flood since the dam was constructed.
The dam is visited at least once every three weeks
by a representative of the Pennsylvania Fish
Commission ; however , during the warmer months , a
more frequent schedule is instituted . *

1.3 PERTiNENT DATA

a. Drainage Area (square miles) - 4.5

b. Discharge at Dam Site (c.f.s.) -

Outlet Works at Maximum Pool
(El. 1383.0 ft.) — 290

Spiliway Capacity at Maximum Pool
(E l .  1383.0 f t . )  — 4550

C. Elevation (feet above Mean Sea Level LM. S.L .1 ) -

Design Top of Dam - 1383.0
Actual Top of Dam - Varies from

1382.0 to 1383.8
Maximum Design Pool - 1383.0
Auxiliary Spiliway Crest - 1377.0
Normal Pool - 1377.0
Streambed at Centerline - 1338+
Maximum Tailwater - Unknown

d. Reservoir (miles) -

Length of Maximum Pool - 1.8
Length of Normal Pool - 1..~

3
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e. Storage (acre-feet) -

Top o f Dam ( E l .  1383 .0 ft.) —

S pi l i way Crest  ( E l .  13 ‘ ‘ I 
~~~~~~ ) — 4100

f . ReservolL Sui fac es) —

Spi l iway Crest  i E ’. . 13’7 .0 ft.) — 251
Maximum Fool (El. 1383.0 ft.) —

Type - Zo ned ea r th embankment
Length (feet) - 1143
Maximum Height (feet) - 45
Side Slopes - Up stream — 3H:1V

Downstream - 2.5H:1V
oning — The embankment consists of 4 different ~ c ’nes .

The upstream shell is constructed of Class *

“A” fill defined as selected semi—pervious
and structurally sound material free from
vegetable matter and rock greater than six
inches in maximum dimensions . The cut—off
core is made of select impervious fill with
no rock greater than four inches in maximum
dimensions . A Zone of Class “B” fill was
placed against the downstream face of the
impervious core section. Class “B” fill is
defined as selected semi-pervious arid struc-
turally sound material free from vegetable
matter, but may contain rock with a maximum
dimension of twelve inches. The outside
shell of the downstream portion of the em-
bankment consists ot seleeted pervic~us
material.

Cut-off - A cut-off trench with a 12 foot wide bottom
width is provided along the centerline of
the embankment .

Dra ins  — A two foot th ick gravel  f il t e r  drain  ~s p ro-
vided under the downstream por t ion  of the
embankment . A rock toe drain is also pro-
vided with collector pipes that  ex i t  into
the fish catch basin.

h. Diversion and Regulating Tunnel - None

i .  Aux i l i a ry  Spi l lway  -

Type — Reinforced concrete we ir  d~ schar q~ n~ into re-
inforced concrete chute

Width ( f e e t )  - 81

4
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Length (feet) - 144.33
Crest E l e v a t i o n  ( fee t  M .S.L . — 1377 .0
Gates - None
Slope ot  Co ncrete Chute  - 5H:lV
Dow nstream Channel - Chute empties into a 60 foo t

square concrete stilling basin
with a 4 foot high end sill.
Beyond the sill is a 150 foot
long , 44 foot wide gabion and
riprap-lined channel. At the
end of the channe l is a 1.5
foot high gabion wall with a
smal l  opening near the r igh t
end to allow fish to enter
into the downstream channel.
Beyond the gabiori wall lies
the na tu ra l  stream channel .

j .  Regu la t ing  Out le t  - Consists  of a r e in forced  con-
crete control tower and a 4 foot  square concrete
conduit  wi th  a 36 inch squa~ e slide ga te. A
2 inch PV C l ine  is provided to m a i n t a i n  a min imum
flow to the downstream creek channel .  The 2 inch
line is f i t t e d  wi th  a c u t - o f f  va lve  that  is used
if needed.

5

t

* - ~~~~- ---~ - --‘-- - —~~ ~~~~~~~~~~~ L _ _ i .-~-—~~ .~~~ -~- ~~
- “~~~~



SECTI ON 2 - ENGINEERING DATA

2.1 DESIGN

Kahie Lake Dam was designed by the Engineering Division ,
Bureau of Fisheries and Engineering , Pennsylvania Fish
Commission . The following information was reviewed for
the inspection repor t:

1) The design drawings entitled, “Mill Creek Dam
Site ” Project No. F.C.-230L (93916-1) designed by
the Bureau of Fisheries and Engineering .

2) “Report Upon the Application of Pennsylvania Fish
Commission” by a representative of the Pennsylvania * *Department of Environmental Resources (PennDER) .

3) The Application and Permit for Construction from
PennDER. 

*

4) Pennsylvania Fish Commission Mineral Appraisal
Proposed Mill Creek Dam Clarion and Venango Co ’ s.
by Gwin , Dobson and Foreman , Inc . Altoo na ,
Pennsylvania, 1972 .

5) The information contained in the files of the
Pennsylvania Fish Commission , Bellefonte, Pennsylvania
of lice which contained such information as construc-
tion documents , core boring logs , daily inspection
logs , uti l i ty relocation information , job conference
correspondence, engineering agreements , plans and
specifications, equipment rental receipts, permits
and resolutions, change orders , photographs , gas
and oil well locations , subsurface investigations,
design calculations, quantity calculations , monthly
invoices , and embankment compaction tests .

2.2 CONSTRUCTION

In August 1973, the Keystone Construction Company of
Meadvilj.e, Pennsylvania began construction of the dam .
No unusual problems were noted during the construction.
The final inspection was made on 23 October 1974.
Inspection reports of the construction progress along
with memoranda and black and white photographs of the
contractors progress are available in the Pennsylvania
Fish Commission ’s files.

4
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2 .3 OPERAT ION

The lake level is main tained at normal pool through out
the year. A representative of the Pennsylvania Fish
Commission visits the dam at least once every three

U weeks with more frequent visits during the warmer
months . No detailed records of these visit s ar e availabl e :
however , an operation and maint enanc e manual has been
adopted and is included as Appendix F of this report.

2.4 EVALUATION

a .  Availability - The informat ion  reviewed consisted
- - oI the Pennsylvania Fish Commission ’s f i l e on the

dam and information obtaine d from the owner ’s
repr esen tative .

b . Adequacy - The inf ormation av ailabl e is adequa te
for a Phase I Inspection.

c. Validity - There is no reason or indication at the
pres ent tim e to doubt the authen tici ty of the
available eng ineerin g data .

7
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d. Reservoir Area - No probl ems were observed in the
reservoir area . The reservoir slopes are primarily
moderately sloping pastures and farmlands .

e. Downstream Channel - A small beaver darn and State
Route 38 are located approximately 1000 feet
downstream from the dam . it is considered highly
u n l i k e l y  that  those items could a f f e c t  the flood
discharge from the reservoir .  The channe l and
slopes adjacent to the channel are f a i r l y  m i l d
immediately  downstream from the dam . As M i l l
Creek approaches the Allegheny River , the channel
and side slopes become re la t ive ly  steep . No
r e s iden t i a l  s t ruc tures  are located downstream from
the dam that would be affected by excessive discharges
from the reservoir .  Five other br idge crossings 

*are located between the dam and the conf luence  - -

w i t h  the A l legheny River , a distance of 4.5 miles.
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SECT I ON 4 - OPERAT I ONAL PROCEDURES

4. 1 PROCEDURES

Append ix F 01 this r epo i t conta 1 US a copy o 1’ the Opt’ t at ion
and Maintenance  Manua l  f o r  Kah le  Lake Dam . The manual
o u t l i n e s  the norma l opera t ing  procedures , t lood emergency
opera t ion  procedure , drawdown for  inspect ion and m a i n —
I mance , and a sect ton on it i sp ect ion and main tenance  01
the dam . The erne i qency procedures requ i re that  .t
Venango County wate t w .iys pat  ro lmaii  01 .i d e p u t y  p a t r o l m a n
observe the s tr u c tu t  e du r i n q  p e r i ods  of heavy p r e c i p i t a t i o n .
D ur i n g  the observ5i t ion period , i f  any of a l ist  of
conditions a t e  ehset’ved , a tes t ci of pci sons and o t t  ices
included in t h e  m a n u a l  ale not i l ied .

I t is i econiniended t h a t  t he eme t t1 ( ’t lC ~ ’ ope rat ing p t ocedu res
be p roni i iient 1 y d i sp la y e d  and a copy fu in i shed I. o all
o p e r a t i n g  personne l .

4.~ MA INVrENANCE OF DAM

The ma in t enance  and upkeep o t the dam j s  the i c’st’ t ” ; i ; ;  ii’ t ii I y
of the Pen n s yl v a i u  a F i sh  Comm i~~si o t i  . No t root  ds a t e
kept of the rout inc ma i u t  ch ance and inspect tolls  o t  t h e
dam . I t  was learned fron t  i n t erv i e w i ng  the h’ ctinsy ~V aIi i a
Fish Commission personne l, that  two or t h i ce  y e n  a¼to .1
depression approximate ’y  3.~ inches deep and ‘ b e t  wide
had formed a long  the i i g~ t i de o I t h e  out let  has  in  -

The exact cause ot  the dep tess ion was not dcl t ’t  in i ned a
the time and the ar e . t  w,is t. eqraded and sc’edc’d.  A
marshy  area ex i s t s  to the i igh t  ot t h u s  area; howevet
i t  was not pos sib l e  by meant ; of the  ~ i sn5i I i nsp ect  io n
to assess whether the  matet  i a is wet e piped ti om bt’t~~’.it hi
to cause the depression .  A mon i I or i t i~i p u o q iarn is
recommended tot  the m a u s h y  a t  ca

4.  ,l MAIN TENANCE OF OP ER A T IN t ;  F A C l I . I T t E i ~
The operat ing equipment, is inspect  ed , opri a~ ed , and
lubr ica ted  twice a ycat  by the s t a t e  p ar k  ma in tena nc e
personnel .

4 . 4  DESCRIPT ION OF ANY W AR NIN O SYSTEM I N  EFFECT

An emergency wat fling p ioct’du ic con t .11 ned i i i  t he
operat ion and main tenance  matinal . (See Appendix F.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - Hydrologic and hydraulic design data
were obtained from the Pennsylvania Fish Commission .
The hydraulic design of the spillway was based on
the requirements as se t f orth in the Pennsylv ani a
“ C” curve and was there fore required to have a
capacity of 4545 c.f.s. Storage-discharge relation-
ships for the reservoir and spiliway , calculated
by the Fish Commission , are included in Appendix D.

b. Experience Data - According to representatives
from the Pennsylvania Fish Commission , the maximum
reservoir level was approximately six inches above
the spillway crest. This corresponds to a discharge
of approximately 100 c.f.s. through the spillway.

c. Visual Observations - At the time of the inspection ,
no condition was observed that would indicate that
the spi l lway and outle t work s could not oper ate
satisfactorily in the event of a flood .

d. Overtop~ in~ Potential - Kahie Lake Dam is cl assi f ie d
as a “Significant” hazard - “lntermediat&’ size
dam required evaluation for a spillway design
flood (SDF) in the range of the 1, 2 Probable
Maximum Flood (1/2 PMF) to the Probable Maximum
Flood (PMF). Since the dam and reservoir are on
the low end of the intermediate size category , the
1/2 PMF was chosen as the appropriate SDF. The
hydr olo gic and hydraulic capabiliti es of the dam ,
reservoir, and spillway were evaluated by routing
the 1/2 PMF throu gh the reservoi r with the a~ d of
the U.S. Army Corps of Engineers Flood Hydi’oqraph
Packag e, HEC-l .  The flood hydrograph developed ,is
part of this analysis had a peak discharge of
3196 c . f . s .  based on a total storm runoff of 12.9
inches. Storage-discharge data used in the ana lys i s
were taken from calculations perform ed by the
Pennsylvania Fish Commission . The results of the
flood routin g indicate that the dam is capa ble of
passing the 1/2 PMF wi th a max imum reservoir lev el
of 1380.8 feet, 1. 2 feet below the min imum crest
of dam elevation of 1382.0 f ee t .

e. Spil iway Adequacy - The dam , as out l ined in the
- 

- above ana lys is ,  is capable of passing the 1. 2 PMF
without  overtopping . In fact , the dam could

11

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~
* 

- , ~ l~~~ L~~~~~~~~~~~~ -” 



- ‘~~~~~~~

withstand a storm of magnitude equal to approxi-mately 75 percen t of the PMF with out sustaining
extensive damages. The spillway is therefore
considered “adequate” in accordance with the
recommended criteria.

4*

‘4
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SECT iON 6 
- STRUCTURAL STAB I L I TY

b . l  EVALUAT I ON OF STRUCTURA L STABILITY

a. Visual Observations - No structural inadequacies
were noted during the visual inspection of the
dam . The depression near the toe of’ the dam which
was previously filled in is thought to be the
result ot. backfilling in the old streambed and
subsequent settlement of the backfill. The seepage
and marshy area below the darn is not considered to
affect the structural stability of the dam but
should be monitored for increases in the quantity
or t u r b i d i t y  of the scepage .

b.  Design and Const ruct ion Data - The darn was designed
by the Engineer ing  D i v i s i o n,  Bureau of ’ F ishe ries
Enginee r ing , Pennsylvania  Fish Commission and was
constructed by the Keystone Cons t ruc t ion  Company ,
Meadvi l l e , Pennsy lvan ia .  Design ca lcu la t ions  of
embankment slope and foundat ion s t a b i l i t y  were not
available for review . However , due to the moderate
height of the earthfill section of the darn , its
substantial width , and moderate slopes , it is
reasonable to assume that the dam could be shown
to meet the stability criteria required . Therefore ,
no further stability assessments are deemed necessary
for  this Phase I Inspection Report.

c. Operating Records - No opera t ing  records were
available for the dam . Operating procedures ,
obtained by interviewing Pennsylvania Fish Commission
personnel , do not indicate cause for concern
relative to the structural stability of the darn.

d. Post-Construction Changes - The modifications made
after construction do not appear to adversely
affect the structural stability of the dam .

e. Seismic Stability — The darn is located in Se ismi c
Zone 1 of the “Seismic Zone Map of the Contiguous
United States , ” Figure 1, page D-30 , “Reconimerided
Guidelines for Safety Inspection of Dams .” Th is
is a zone of very low seismic activity . Experience
indicates that dams in this zone will have adequate
stability under seismic loading conditions provided
static stability conditions are satisfied and
conventional safety margins exist. As indicated
in 6.l.b , Kahie Lake Darn could be shown to meet
the conventional static stability requirements
and , therefore , further consideration of the
seismic stability is not warranted.

13

_______ t
______________________________________ • —~~—-~~~~~~~~~ ~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~ ~



SECTION “ - ASSESSMENT , RECOMMENDATIONS-REMEDiAL MEASURES

7. 1 DAM ASSESSMENT

a. Safety - According to the information reviewed and
the observations made during the field inspections ,
the darn is considered to be in fair condition.
According to the criteria set forth in the “Recommended
Guidelines for Safety Inspection of Dams , ” Kahie
Lake Darn is classified as a “Significant” hazard -

“Intermediate” size darn . As presented in Section
5, the darn can withstand a flood equivalent to
approx ima te ly  75 percent of the FMF and is therefore
assessed as “adequ ate” .

b . Adequacy of Information - The information available
and the observations made during the f i e ld  investi-
gation are considered adequate for  this Phase I
Inspect ion.

c . Urgency - The owner should i n i t i a t e  the action
discussed in paragraph .2 as soon as p r a c t i c a b l e .

d. Necessity for  Addi t ional  Data E v a l u a t i o n  - No
fur ther  investigation is necessary .

7 . 2 RECO MM ENDATIONS REMEDIAL MEASURE S

The inspection and review of engineering data reveal ed
certain items of work which sh ould he performed as soon
as prac t icab le  by the owner.  These include :

1) Regrade , t reat , and seed the erosion channe l on
the downstream slope .

2 )  I n s t i t u t e  a program to m o n i t o r  the quan t i ty  and
tu rb id i ty  of the water  wi thin the marshy a rea .

3) Repair the cracks in the wal l s  of the outlet
discharge basin and the concrete chute below the
aux i l i a ry  s p il i w a y .

4 )  Regrade the area on the r ight  side of the out le t
channel where the r ip rap  has been undercu t .

5) Regrade the low areas along the crest of the darn .

6)  C lear  the weep holes in the s t i l l i n g  bas in .

‘) Replace the jo in t  f i l l e r  where miss ing  along the
base of the over f low we ir  in the sp i l lway .

14
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‘I

The following items are recommended additions to the
current emergency operation procedures:

1) During periods of unusually heavy rain, provide
around-the-clock surveillance of the darn.

2) When warnin g of a storm of ma jor pro por tions is
given by the National Weather Servic e, the owner
should activate the emergency operation and warning
system .

In the fu ture , the owner should continue to per iodical l y
inspect the embankment and appurtenances and take
appropriate action as necessary . It is also recommended
that a log be kept of the inspections and repair work.

15
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CHECK LIST B-S
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : 4.50 sg.m i. (primarily wooded)

ELEVATION TOP NORMAL POOL (STORAG E CAPACITY) : 1377.0 ft. (4100 ac.-ft.)
U83.0 ft.

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) (5800 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL : 1383.0 f t .

ELEVATION TOP DAM: 1383.0 f t .  (de s ign ) ,  1382.0 f t .  ( m i n i m u m )

CREST : A u x i l i a r y  S p l l l w a y

a. Elevation 1377 f t .
b. Type Concrete weir and chute channel
c. Width 81 ft.
d. Length 144~33 ft.
e• Location Spillover Left abutment
f. Number and Type of Gates None

OUTLET WORKS : Princloal Solliwa~
a. Type Concrete control tower with concrete conduit ar i d a fish

catch bas in
b . Location 310 ft. to the right of emergency spfllway on upstream face
c. Entrance inverts 4 f t .  by 4 ft. concrete conduit - El. 1336.0 ft;

2 in. P .V. C . — El. 1362.0 ft.
d. Exit inverts El. 1336.0 ft ,  both
e. Emergency draindown facilities One 36 in. sq. slide gate

HYDROr€TEOROLOGICAL GAGES : None

a. Type _________________________________________________
b. Location ___________________________________________________
c. Records __________________________________________________

S MAXIMU M NON-DAMAGING DISCHARGE : Unknown

t 
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam from Left Abutment: Auxiliary Spillway in
F0L-eground , Control Tower to Right , and Fish Catch Basin
to Left

Photo 1 - Control T~i- ,er  on Upstream Slope

Photo 2 - Toe Drain Outlet at Outlet Discharge Basin

Photo 3 — Outlet of Principal Spillway (Outlet Discharge Basin)

Photo 4 - Downstream Channel of Principal Spiliway

Photo 5 - View of Auxiliary Spiliway Looking Upstream
(Note : head wall for 12 inCh A .C .C .M .F. to left of
channe l and gabion wall and lining to right of
center.)

Photo 6 — Head Wall for 12 inch A.C.C .M .P. from Stilling Basin S

Photo 7 - Concrete Weir Section of Auxiliary Spiliway

Photo 8 - View of Stilling Basin and Concrete Chute Looking
Downstream

Note : Photographs 1 through 6 were taken on 10 May 1979;
photographs 7, 8, and overall view were taken on
28 June 1979.
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PHOTO 1. Control Tower on Upstream Slope
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KAHLE LAKE DAM
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PHOTO 3. Outlet of Principal Spiliway (Outlet Discha rge Basin)
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PHOTO 4 Downstream Channel of PrIncIpal SpIliw ay
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KAHIE LAKE DAM
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PHOTO 5. View of Au iill ary Splltway Looking Upstream (Note: head wall
for 12 Inch A.C.C.M.P. to left of channel and gab Ion wall

and lining to right of center.)

PHOTO 6. Head Wall for 12 inch A.C.C.M.P. from StIlling Basin
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PHOTO 7. Concret e Weir Section of Auxil iary Splllway
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PHOTO 8. View of Stifling Basin and Concrete Chute Looking Downstream
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PREFACE

HYDROLOGIC AND HYDRAULIC COMP UTATIONS

The hydrologic determinations presented in thi.s
Phas e I Inspection Report are based on the use of
a Snyder ’s unit hydrograph developed by the U.S.
Army Corps of Engineers . Due to the limited
number of gaging stations available in this hydrologic
region and the wide variation of watershed slopes ,
the Snyder ’s coefficients may yield results of
limited accuracy for this watershed . As directed
however, a further refinement of these coefficients
is beyond the scope of this Phase I Investigation.

In addition , the conclusions presented pertain to
present conditions , and the effect of future
development on the hydrology has not been considered.
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KAHLE LAKE DAM AND RESERVOIR

REGIONAL GEOLOGY

Kahie Lake Dam and Reservoir are located in the Appalachi an
Plateaus Physiographic Province , along the boundry between
the Allegheny High Plateaus section and the Pi ttsburgh
section. The area has considerable relief, is maturely
dissected, and has not been glaciated.

According to the Erosion and Sedimentation Control Plan , the
dam is underlain by residual , alluvial , and colluvial soil
types. Specifically, Cavode Series soils (residual) approxi-
mately 12 feet thick cover the slopes on the left side ;
Atkins Series deposits (alluvium ) are approximately 25 feet
thick along the center of the valley, on the right side , and
in the spillway area. Brinkerton Series soils (colluvium )
predominate and are approximately 15 feet thick. 

S

Members of both the A llegheny and Pottsville Formations ,
Pennsylvania System are found beneath the soil cover in the
dam and reservoir area, as shown on the following geologic S

map . The lower portion of the Allegheny Formation overlies
the Pottsville and consists generally of shale , fine-grained
to conglomeratic sandstone , and several valuable coal seams.
specifically the Clarion coal in the area surrounding the
reservoir. The Pottsville, present in the foundation of the
dam , consists of gray shall with clay seams, wi th varying
degrees of weathering. Typically however , the members of
the Pottsville are coarse grained and massive conglomerates
and shales .

A lthough there are gas and oil fields in the area , an appraisal
made for the Fish Commission in 1972 concluded that there is
no potential hazard from underlying mineral resources . This
study also found that there are no mineab le coal seams
immediately below the site .
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( KMLE LAI(E DAM
VENANGO COUNTY

OPERAT 1 ON AND MA INTENANCE MANUAL

2
I. OPERAT ION OF DAM

A. Norma l Operating P rocedure

Kahie Lake Dam is designed to Control flow automatically. The con tro l tower is
a rectangular shaped reinforced concrete vertica l riser , ~s ’6” x 6 ’O” w i t h
stoplogs normal ly set at an elevation of 1377.0. During norma l flows , a pool
elevation of approximate ly 1377.0 wi l l  be autc~latic a IIy m .aintained. It is not
possible tc manually control flows through tne spi ll way; a.herefcre, a resident
dam tender is unnecessary.

B. Flood Emergency Operation Procedure

Dur ing flooa periods , the discharge is controlled by the flow through the spill -
way system. Discharge through the spil lway system wi l l  increase with the rising
Pool elev ation . When elevation 1377.0 is reached , the emergency spi ll way w i l l
come into use. Although Kahle Lake is not a f lood contro l reservoir , so ie
storage of floodwater is prov i ded between elevations 1377.0 and 1 333.0 (top of
dam). Storage and discha rge of flood waters wi ll be automaticall y contro lled by S

the spi liwa y system , no manua l contro l be i ng possible.

The Venango County waterways pa t rolma n or a deputy patrolman shall observe this
structure during perio ds of heavy precipitation. Should any of the following
condi t ions be observed :

I. Sliding of upstream or downstream slopes or abutments contiguous to the
dam;

2. sudden subsidence of the crest of the dam;

3. longitudinal or transverse cracking of the crest of the dam ;

~e. unusua l release of water from the face or toe of the dam ;

5. any other unusua l conditions at the downstream slope of the dam ;

6. sI gnifican t land sliues in the reservoir area ; or

7. unusua l discharges through the spil iwa y system

al l of the folIowin~ persons and offices should be not ified stating tha t a
potential dam emergency exists. If any of the named persons are not availab l e ,
repeat that a potent ial dam emergency exi Sts and ask that a representative of
tha t off ice be sent to the s i t e  i rmi ediate ly .

L _________ - 
S 

~~~~~~ 
- . • /  ~~~ CA~~oa-~~~~~ - L. - - -~~~~~~~~
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( 1. Melv in  W. Dinger , Pennsy l vania F ish Comission Area Manager , Tionesta ,
Pennsy lvania. Phone : 814_755 352L&.

2. E. Jon Grinda ll , P .E. , Pennsylvania Fish Commission , Division of Engi—
neering, Be ll efonte , Pennsy lvania. Business Phone : 8l11—359_2754.
Home Phone: 814-238-3646.

3. J. Leon Kean , D i rec tor , Venango County Civil Defense , Frank lin 1 Pennsylvania.
Business Phone : 814-437-6871 , Extens i on 225. Home Phone : 81L+-37Le-11148. 

S

4. DER Regiona l Office at Meadville . Telephone 814-724-8550 , a 24-hour number.

Further action to be ta ken w i l l  be determ i ned by the above personne l follow i ng
their on—site i nvestigation . After placing the four telephone calls , the
patrolman should return to the site the explain the condition observed.

Although the waterways patro l men have been assigned responsibility for emergency
proced u re , any PFC employee observing any of the above conditions should not if y
the personnel listed above.

C. Drawdown for Inspection and Maintenance

Prior to any d rawdown , an application must be subm itted to the Department of
Env i ronmental Resources who in turn may issue a permit for such action . A l s o , S

PFC Fisheries Management Section personne l should be consulted to determine if
fish salvage operations wil l  be required.

A drawdown conduit is provided at the upstream base of the embankment to all ow
for dewatering of the reservoir. The drawdown conduit is a 4’ square concrete
conduit having a metal trash rack alonç’5 the top of the intake structure and
d i scha rg ing into the fish catch basin. A sluice gate is prov i ded located at the
bot tom of the vertica l riser . The gate is opened by a crank operated from a
floor sta nd located in the vertical riser.

To prevent any interna l movement of filter or material on or back of the filter
la yer , a drawdown rate of approximately one—ha lf (1/2) i nch  per hour should be
maintained . The rate of drawdown should at no time exceed one ( I )  inch per
hour.

The max i mum rate of discharge through the conduit is such that the total drawdown
can only be accomplished dur ing periods of extreme low inflow into the reservoir
area .

II. INSPECTION AND MA I NTENANCE OF DAM

A. Embankment

The embankment is described in Sections l.3g and 2.l b l of “Phase I Inspection
Report” p repared by M i chael  Bake r , Jr. , I nc.. Beave r , Penns y l v a n i a , and here—

S 
ina fter referred to as the ‘tRe port”.

IL S - ~__~~~~~ -~ 5~~~t . .~~~~~~ 04~55
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C When inspecting the dam , it is v i t a l l y  i mportant to constantly watch for occur-
rences or indications affecting the stability of the embankment and to exercise
prompt and effective action to correct such conditions. The follow i ng are
examples of possible occurrences requiring promp t remedial measures :

1. Unusua l settlement or loss of grade or cross section in the embankment.

2. Evidence of seepage through the embankment or foundation as ind i cated by
sof t , wet or spongy areas , boils or sloughin g of fi l l  materials.

3. Appearance of boils or springs downstream of the dam .

4. Increase in  discharge or turbid effluent from the toe area , the conduit or
occurrence of seepage i n  the downstream slopes.

A trapezoidal shaped drain is installed under the downstream toe to collect any 5

seepage tha t may develop and to conduct this flow safely into the dcwnstream
channel. A 6-inch diameter perforated p ipe drain runs parallel to the toe in
the trench drain and intercepts the toe drain on each side of the outlet conduit .
extending to and discharging into the fish catch basin at the termination of the
outlet conduit. These two drains wi l l  normally be discharging water at all
time s; howeve r , any increase in flows or evidence of turbidity should imm ediately
be reported to the PFC Division of Eng i neering off ce.

Weeds , brush and t rees must not be a l lowed to grow on the embankment. Tree
growth must not be permitted to progress along the dam abutments. Rock facings(

~ should be inspected for any unusua l subsidence and repairs accomplished when
necessary . Burrowing animals shall be exterminated whenever found on the embank-
men t and any damage should be imed iately repa i red. Repairs should be accomplished
to the embankment crest as necessary , maintaining the crown to provide for free
surface drainage.

B. Outlet System

This structure is described i n  Sections l.3h and 2 .Ib2b of the ‘Report”.

An access door provides a means of entrance to the riser for maintenance purposes.

The princ i pal sp ili way system should be inspected annuall y; especiall y after
each hi gh velocity discharge has occurred . Inspection of the wet we l l part of
the riser stem and the upstream part of the outlet conduit w i l l  necessitate
complete drawdown of the lake or use of a diver . This operation can be accom-
plished only during low inflow into the reservoir area by opening the 36-inch
square sluice gate provided for the drawdown purposes. Therefore , this inspec-
tion should be done onl y if the eng i neer has reason to suspect a problem .

Entrance into the dry part of the structure is possible by proceeding throuQh
the conduit from the downstream terminus or through the access manhole located
In the top slab. This can be accomplished only when there is no water flow i ng
over the stop logs and because of the norma l leakage between the logs , a we t-
s u i t  is suggested , even then.

( If the latter location is used , i t  w i l l  be necessa ry to emp loy a s a f e ty sl i ng as
a man descends the ladder rungs.

_ _ _ _  - - -~~~~~~~ -.~~~~~~~~~~ S - - S ~~~- SI 
S
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( Inspection of the r iser  and conduit should include observat ion for s p a l l s  ~r
c racks in the concrete w a l l s ;  special attention should be given to the area of the
90 degree bend for  s ign s of excessive wear of the concr ete ca used by high velocity
flow . The reinforced concre te conduit should be checked for misa l ignment , se t t le -
ment or jo int fa i lu re .

Because of the loca tion of the trash rack , litt l e  maintenance is possible or
required . If the reservoir is dra i ned for any reason , then maintenance of the
trash rack and headwall should be promptly executed , i n c l ud i n g  remova l of a l l
debris that has lodged on or inside the trash rack as well as anything that mi ght
slide or be washed in to the rack as the dam refills. Special care must be taken
to insure that all metal or other debris that might prevent complete closure of
the sluice gate is removed.

When painting of the trash rack is required , first clean all surfaces thoroughl y,
then paint with a water resistant material such as Koopers No. 50 or an approved
equal. Such coating should be applied cold. If the rack as a whole does not need
painting , touch up the rust sp- ts by cleaning thoroughl y and painting . Make sure
the a rea in s i de the t rash rack i s  clea ned of a l l  sa nd , silt and mud .

C. Spi llw. ,

The sp i l l w a y is  desc r i bed In Section l. 3 i and 2 .lb2a of the “Report ”.

Af ter eac h sp i l l w a y d i scha rge  of mo re th an a foo t of water passing over the weir ,
the downstream channel , spi llwa y chute and st i l l i n g  basin should i mmediatel y be
cleared of a l l  rocks and debr i s an d the necessar y repa i r s  accomp l i shed. Any
erosion of the downstream channel should i mmediatel y be repa i red and reseeded.
The reinforced concrete walls and slabs should be checkec for spal ls , cracks ,
m i s a l i gnment , settlement or joint failure.

The downstream channe l of the st i l l i n g  basin and the existing creek channel
should be inspected at intervals of not less than 6 months for a di stance of not
less than 500 yards below the pool. Trees , rubbish , brush , slides or othe r forms
of blockage wh i ch wi l l  create a damming effect should be removed to prevent back-
up of water.

D. Sluice Gate and Gate Contro l

Drawdown of the pool is provided by a 48-inch square concrete conduit whi ch
extends from the upstream embankment to the fish catch basin and is part of the
outlet system. A 36—inch square sluice gate is mounted at the bottom of the  ris e ,
under the stop logs. The sluice gate control is placed and may be operated from
the operating floor of a room at the top of the riser.

All metal parts should be thoroughly inspected for rusting and corrod i ng or any
si gns of failure. Metals should be thoroughly cleaned and painted as necessary.

The sluice gate control is supplied with high pressure grease fittings in the
opera ting case and spur gear case. The gates and gate controls shou ld be lubri-
cated with a h i g h—grade pressure grease imperv i ous to water such as Mobile Grease
#4 or an approved equal. Lubrication shou ld be performed at intervals which do
not exceed six (6) months. S

..~~~- .—.-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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( The gate should be opened every s i x  (6) months long enough to flush sil t and
debris from the conduit. No attempt to flush silt  or deb r is  f rom th e reservo i r
should be made as this would violate the state ~.ater qua lity standards.

Control of the pool elevation is prov i ded by the stop logs located in the vertical
riser. Some leakage is to be expect ed ; howeve r , the stop logs should be reset if
the leakage is excessive . The stop logs should be checked for rot , crack i ng or
bowing and replaced if defec tive .

E. Rock Rip rap 5

R iprap is used to preven t eros i on and requires l i t t l e  maintenance . Cut all brush
and grownth in and at least 10 feet beyond the li m i t s  of riprapped areas to pre- S

ven t even tu al d i s p lace ment of the rock , to prevent interference with dra i nage
through the rock and to discoura ge anima l habitation. Replace any disp laced rock. S

F. Seeding

Seeded areas should be inspec ted each spring for signs of erosion , ba reness and
excess ive  weed growth . These a reas should be corrected by f i l l i n g, mulching and
reseeding as necessar y.

G. C rownvetch

Crownve tched areas should be inspected each spring for s i gns of eros i on , bareness ,

C 
excessive weed growth and anima l burrows . Excessive weed g rowth accompa n ied wi th
lack of crownvetch usuall y ind i cates a seepage area . These areas should be
corrected by f i l l i n g , mulching , reseed i ng and locat ng the source of seepage as
nec essary . C rownvetched areas should be mowed at two to three year in tervals to
hel p contro l weed and brush growth and to permit more thorou gh inspection for
bu rrows.

S
.
C 
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Maintenance Check List Submitted by 
_____________________

Kahle Lake Dam Date ______________________

-
J Requ i red Date

Structure I tem to be Checked * Frequency Description of Date Re-

__________ ____________ _______________ 
of Check Correction Required Checked paired

Mow G rass ~Bi-m onth ly 1 ________ ______

Mow Crownvetch LAnnual l-y 
_____________________ ________ t

C rest , Set t le n ren t  Iw hen Mowed 
_____________________ ________ ______

S lopes Seepage j Wh en Mowed S

& Toe Boils Lwhen Mowed 
__________________ _______ _____

Embankment Area Burrows jWhen Mewed
______________ 

Cut Brush/Trees J~As Needed 
5

Toe nc. Discharge fwhen Mowed 
— 

—

Drain nc. Tu rb id i t y  
- 

When Mowed 
_________________  ______ ____

___________ 
Crest Crown jWhen Mowed 

______________________ ________ _______

Wet Concrete As Di rected - - ______

Outlet Wel l  Trash Rack by Encii neer 
___________________ _______ ______

Sys t em Dry 
-

_________ 
Wel l Concre te 

- 
Annual l y 

— _______ _____

Downs t ream Rocks , After Each
Channel , Debris & Discharge or
Chu te & Basin Erosion Annually 

__________________ _______ ______

Sp i l l way  Chute &
Basin Concrete 

____________ ____________________ ________ ______

Downs tream
& Ex i s t in g

__________ 
Crk. Channel Blockage Bi—Ann u all y — _______ _____ 

S

A l l  Me ta l  Any si gn of -

Sluice Par ts failure Annually 
__________________ _______ _____

Gate S Gate Grease & Lub. Bi-Annua l ly 
__________________ _______ ______

Ga te Controls Open sluice gate 
____________ ____________________ ________ ______

Contro l Stop Rot , cracking
_______ 

Logs or bowing  
____________ ____________________ ________ ______

Rock Cut Brush Annuall y 
___________________ _______ ______

Riprap  
_____________ 

Replace rock jAs Needed 
- ________ ______

Eros i on T Each Spring _____________________ ________ ______

Seeding & Baren ess “ -

Crownve tch 
____________ 

Excessive weeds “

*Refer to 0 & M Manual for complete ins tructions.
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