AD=A078 971 BAKER (MICHAEL) JR INC BEAVER PA F/¢ 13/13
NATIONAL DAM SAFETY PROGRAM, KAHLE LAKE DAM (NDI NUMBER PA=0082==ETC(U)
AUG 79 C Y CHEN . DACUSI-T’-C'OOII

UNCLASSIFIED




20
“H I8

lL2s s e




OHIO RIVER BASIN

MILL CREEK, VENANGO COUNTY
re | PENNSYLVANIA

VR

[RARLE LAKE DA

NDI No. PA 00825
PennDER No. 61-20

/ g S8

PHASE | INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

prepared for

DEPARTMENT OF THE ARMY

Baltimore District, Corps of Engineers
Baltimore, Maryland 21203 D D C

i JAN T 1980
MICHAEL BAKER, JR., INC.

Consuiting Engineers A -
4301 Dutch Ridge Road - ;
Beaver, Pennsylvania 15009

AUGUST 1979 Distribut fon Unlimited

Approved tor Public Release

6 -1 Countract No.o DACWIL-79-¢C-001
. £ 1 004
", -




OHIO RIVER BASIN

KAHLE LAKE DAM

VENANGO COUNTY, COMMONWEALTH OF PENNSYLVANIA
ND! No. PA 00825
PennbDER No. ©1-20

4 3
(Aeni )

— |

{ % PHASE 1 INSPECTION REFOR!
(A)) NATIONAL DAM SAFETY PROGRAM » Ak e / Lak &

D“m(NDINPﬂ-’TﬂN,}w)pDif»& -4.0),0hi o

Fiaver Basi'p SMH T by Venango Savnty,
.tm‘,dblvmnlm Fﬁau tIIn,J}*T'fIN‘

Prepared tor: DEPARTMENT OF THE ARMY ,I € /l or -/-
Baltimore District, Corps of Engineers
Baltimore, Maryland 21203

) Ava 19
\ , A \‘ H
Prepared by: MICHAEL BAKER, JR., INC. * /
Consulting Engineers
4301 Dutch Ridge Road
Beaver, Pennsylvania 15009

DATWAEI-N11-C-001)

T




PREFACE

This report 1is 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 i1s based upon available data and visual inspections.
Detaliled 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 1s 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 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 1is 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
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size
I of the dam, its general condition and the downstream damage

| potential.
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ASSESSMENT OF
GENERAL CONDITIONS

Considering those items noted during the visual inspections

and the information contained in the Pennsylvania Department

of Environmental Resources (PennDER) and Pennsylvania Fish
Commission files, the overall appraisal of Kahle Lake Dam 1is
that the dam and its appurtenant structures are in fair
condition. The dam is 45 feet high and has a total length

of 1300 feet. The embankment 1is a zoned, earth structure

with a compacted fill cut-off trench. The dam 1s owned and
operated by the Pennsylvania Fish Commission and is categorized
as a "Significant" hazard - "Intermediate" size impoundment.

Hydraulic /hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, U.S.
Army Corps of Engineers for Phase 1 Inspection Reports,
revealed that the spillway will pass the 1/2 Probable Maximum
Flood (1/2 PMF) without overtopping the dam. Theretore, the
spillway is assessed as "adequate".

The inspection and review of information revealed certain
items of work which should be performed as soon as practicable
by the owner. These include:

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

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

3) Repair the cracks in the walls of the outlet
discharge basin and the concrete chute below the
auxiliary spillway.

4) Regrade the area on the right side ot the outlet
discharge channel where the riprap has been undercut.
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5) Regrade the low areas along the crest of the dam.
6) Clear the weep holes 1n the stilling basin.
1) Replace the joint filler where missing along the
base of the overtflow weir in the spilliway.
The following items are recommended additions to the current

emergency operation procedures:

1)

2)
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
KAHLE LAKE DAM (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.

Purpose of Inspection - The purpose of the 1inspection
1s to determine 1f the dam constitutes a hazard to
human life or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances - 'Kahle Lake
Dam 1s a zoned, earthtill embankment with a maximum
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:1V
downstream. The upper 10 feet of the upstream
slope is provided with 18 inch thick riprap for
wave and ice protection.

The auxiliary spillway, located in the left abutment,
consists of a concrete weir, a concrete chute, and
a stilling basin. The weir has an overall length
of 81 feet with the crest elevation 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 weir to 60 feet at the
stilling basin. The bottom of the chute has a
slope of SH:1V and an overall length of 144.33
feet. Reinforced concrete training walls are
provided from the weir to the end of the stilling
basin.

The stilling basin of the end of the chute is 60
feet long by 60 feet wide with a 4 foot high sill
at the discharge end. Drainage from the stilling
basin is provided by a 12 inch asbestos coated
corrugated metal pipe that discharges into the
outlet channel 130 feet downstream of the basin.
The overtlow from the stilling basin discharges

1
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into a gabion and riprap-lined channel 150 feet
long and 44 feet wide with 1H:1V side slopes.

The outlet works for the dam consist of a control
tower, a concrete conduit, and an outlet discharge
basin. The tower 1s constructed on the upstream
face of the embankment and 1s of the wet-well and
dry-well design. (The center of the tower 1s
fitted with white oak stop logs thereby allowing
the upstream half of the tower to fill with water
while keeping the downstream half dry, permitting
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 1s provided at the base of
the tower to regulate the flow through the conduit.
A 2 inch PVC pipe 1s also provided to maintain the
minimum stream flow.

A reinforced concrete outlet discharge basin 1is
located at the downstream end of the conduit. The
basin 1s 40 feet long and 15.33 feet wide. The

side walls for the outlet discharge basin are 3

feet high. Inserts are provided at the downstream
end of the basin to permit stop logs to be installed
to control the elevation and flow. This basin 1is
also used for trapping fish for transportation to
other locations.

Location - Kahle Lake Dam 1s located across Mill
Creek approximately 4.5 miles from 1ts confluence
with the Allegheny River. The structure 1s located
in Richland Township, Venango County, Pennsylvania.
The coordinates of the dam are Latitude N41° 14.1'
and Longitude W79° 39.9',

Size Classification - The maximum height of the
dam 1s 45 teet and the reservoir volume to the
crest of the dam 1s 5800 acre-feet. The dam is
therefore in the "Intermediate" size category.

Hazard Classification - At the present time, there
are no residential structures located in the
downstream area that would be aftfected by excessive
discharges from the reservoir. However, State
Route 38 1s located approximately 1000 feet below
the embankment. In addition, five other bridge
crossings are located between the dam and the
confluence with the Allegheny River. Because of
possible damage to these structures, Kahle Lake
Dam is classified in the "Significant" hazard
category.
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e. Ownership - The dam 1s owned by the Commonwealth
of Pennsylvania, Pennsylvania Fish Commission,
P.0. Box 1673, Harrisburg, Pennsylvania 17120.

£ Purpose of Dam -~ The dam is used for recreation
under the direction of the Pennsylvania Fish
Commission.

g. Design and Construction History -~ Kahle 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.

3l Normal Operational Procedures ~ The reservoir 1is
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 1is 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.

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
Spillway Capacity at Maximum Pool
(E1. 1383.0 ft.) - 4550
o Elevation (feet above Mean Sea Level [M.S.L.]) -
Design Top of Dam =~ 1383.0
Actual Top of Dam =~ Varies from
1382.0 to 1383.8
Maximum Design Pool - 1383.0
Auxiliary Spillway Crest - 137790
Normal Pool - 1377 .0
Streambed at Centerline - 1338+
Maximum Tailwater - Unknown
d. Reservoir (miles) -

Length of Maximum Pool -
Length of Normal Pool -

—
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e. Storage (acre-feet) -
Top of Dam (El1. 1383.0 ft.) = 5800
Spillway Crest (El. 1377.0 ft.) - 4100
i : Reservolr Surface (acres) - 1
R
Spillway Crest (El. 1377.0 ft.) - 251
Maximum Pool (El. 1383.0 ft.) - 292.5
4
g Dam - s
T ;
Type - Zoned earth embankment
Length (feet) - 1143 ]
Maximum Height (feet) - 15
Side Slopes - Upstream - 3H: 1V
Downstream - 2.5Hy1V 4
Zoning - The embankment consists of 4 different zones.
The upstream shell 1s constructed of Class :

"A" f111 defined as selected semi-pervious
and structurally sound material free from
vegetable matter and rock greater than six 9
inches 1n maximum dimensions. The cut-off
core 1s 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
lmpervious core section. Class "B" fill 1is
defined as selected semi-pervious and 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 of selected pervious
material.

Cut-off - A cut-off trench with a 12 foot wide bottom
width 1s provided along the centerline of
the embankment.

Drains - A two foot thick gravel filter drain 1is pro-
vided under the downstream portion of the \\\
embankment. A rock toe drain 1is also pro-
vided with collector pipes that exit into
the fish catch basin.

)5 7 Diversion and Regulating Tunnel - None

; 38 Auxiliary Spillway -

Type - Reinforced concrete weir discharging into re-
inforced concrete chute
width (feet) - 81




Length (feet) - 144.33

Crest Elevation (feet M.S.L.) - 1377 .0
Gates - None
Slope of Concrete Chute - DIV

Downstream Channel - Chute empties 1into a 60 foot
square concrete stilling basin
with a 4 foot high end sill.
Beyond the sill 1s a 150 foot
long, 44 foot wide gabion and
riprap-lined channel. At the
end of the channel is a 1.5
foot high gabion wall with a
small opening near the right
end to allow fish to enter
into the downstream channel.
Beyond the gabion wall lies
the natural stream channel.

J . Regulating Outlet - Consists of a reinforced con-
Crete control tower and a 4 foot sqguare concrete
condult with a 36 inch square slide gate. A
2 inch PVC line 1is provided to maintailn a minimum
flow to the downstream creek channel. The 2 inch
line 1s fitted with a cut-off valve that is used
1f needed.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

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

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. Altoona,
Pennsylvania, 1972.

5) The information contained in the files of the
Pennsylvania Fish Commission, Bellefonte, Pennsylvania
office which contained such information as construc-
tion documents, core boring logs, daily inspection
logs, utility 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
Meadville, 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.
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2.3 OPERATION

The lake level is maintained at normal pool throughout
the year. A representative of the Pennsylvania Fish
Commission visits the dam at least once every three

1. weeks with more frequent visits during the warmer
months. No detailed records of these visits are available;
however, an operation and maintenance manual has been
adopted and is included as Appendix F of this report.

2.4 EVALUATION

a. Availability - The information reviewed consisted
of the Pennsylvania Fish Commission's file on the
dam and information obtained from the owner's
representative.

b. Adequacy - The information available is adequate
for a Phase 1 Inspection.

G Validity - There is no reason or indication at the
present time to doubt the authenticity of the
available engineering data.
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SECTION 3 - VISUAL INSPECTION

FINDINGS

a.

b,

General - The visual 1nspection of Kahle Lake Dam
was accomplished on two separate dates 10 May

[979 and 28 June 1979, No unusual weather conditions
existed at either time. A water elevation of
1377.1 feet on 10 May 1979 permitted approximately
0.1 toot of water to tlow over the auxiliary
spillway wetlt; on J8 June 1279, the water elevation
was at 1370.8 feet and no water was flowing over
the weir. The dam and 1ts apputtenances are
constdered to be 1n tarr condition asz ot the above
dates. Noteworthy detictiencies observed during

the 1nspections are described brietly in the
tollowing patagraphs. The viszual inspection check
litat and tield sketch are given in Appendix AL

Dam - The deticiencies noted durting the vaisual
tnspection of the embankment were tor the most

part of a superficial nature. On the downstieam
slope ot the dam, several surtace cracks were
observed.  These cracks are believed to be due to
the tine material used tor the embankment and the
long, dry period praor to anspection. A minot
crozion channel has tormed on the downstieam slope
neatr the tootpath leading to the riser umit.  On

the downstream side approxaimately 30 feet beyvond
the toe ot the embankment, a marshy, wet area was
encountered. This area 18 near the site of the
otiaginal streambed.  Accotrding to the drillers
logs contained 1n the design plans, the areas
where drilling was done alonag the stream had
Aartesian tlow from the bore holes.  This wmay
account for the wet area below the dam.  Several
low ateas were noted along the crest ot the dam.

Apputtenant Structures = A few minot crtacks weve

noted along the walls of the outlet discharge

basin of the praincipal gpillway.  Also, a small -
ditch was noted to the tiaht of the outlet channel N
undercutting the tiprap.

The auxiliary spillway was obsetved to be 1n good
overall condition with only minotr deticiencies. A
portion of the joint sealer at the base of the
overtflow well was missing. Minot cracking was
noted alonag the walls of the concrete chute,
several weep holes in the stilling basin wetre
pluagaed.




Reservoir Area - No problems were observed in the
reservolr area. The reservoilr slopes are primarily
moderately sloping pastures and farmlands.

Downstream Channel - A small beaver dam and State
Route 38 are located approximately 1000 feet
downstream from the dam. It is considered higbly
unlikely that those items could affect the tlood
discharge from the reservoir. The channel and
slopes adjacent to the channel are fairly mild
immediately downstream from the dam. As Mill
Creek approaches the Allegheny River, the channel
and side slopes become relatively steep. No
residential structures are located downstream from
the dam that would be affected by excessive discharges
from the reservoir. Five other bridge crossings
are located between the dam and the confluence
with the Allegheny River, a distance of 4.5 miles.

_d
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SECTION 4 - OFERATIONAL PROCEDURES

FROCEDURES

Appendix F of this report contains a copy of the Operation
and Maintenance Manual for Kahle Lake Dam. The manual
outlines the normal operating procedures, tlood emergency
operation procedure, drawdown for inspection and main-
tenance, and a section on i1nspection and maintenance ot
the dam. The emergency procedures require that a

Venango County waterways patrolman or a deputy patrolman
observe the structure during periods of heavy precipitation.
During the observation period, 1if any of a list of
conditions are observed, a roster of persons and oftices
included in the manual are notitied.

It 1s recommended that the emergency operating procedures
be prominently displayed and a copy furnished to all
operating personnel.

MAINTENANCE OF DAM

The maintenance and upkeep ot the dam 1s the responsibility
of the Pennsylvania Fish Commission. No records are
kept of the routine maintenance and inspections ot the
dam. It was learned from interviewing the Pennsyivania
Fish Commission personnel that two or three years ago a
depression approximately 32 inches deep and ¢ teet wide
had formed along the right side of the outlet basin.
The exact cause of the depression was not determined at
the time and the area was regraded and seeded. A
marshy area exists to the right ot this arvea; however,
it was not possible by means of the visual inspection
to assess whether the materials were piped from bencath
to cause the depression. A monitoring program 1is
recommended for the marshy area.

MAINTENANCE OF OPERATING FACILITIES

The operating equipment is inspected, operated, and
lubricated twice a year by the state park maintenance
personnel.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

An emergency warning procedure is contained in the
operation and maintenance manual. (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 set forth in the Pennsylvania
"C" curve and was therefore required to have a
capacity of 4545 c.f.s. Storage-discharge relation-
| ships for the reservoir and spillway, 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. 1

-

& Visual Observations - At the time of the inspection,
no condition was observed that would indicate that
the spillway and outlet works could not operate
satisfactorily in the event of a flocd.

d. Overtopping Potential - Kahle Lake Dam is classified
as a "Significant'" hazard - "Intermediate" 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
hydrologic and hydraulic capabilities of the dam,
reservoir, and spillway were evaluated by routing
the 1/2 PMF through the reservoir with the a:d ot
the U.S. Army Corps of Engineers Flood Hydrograph
Package, HEC-1l. The flood hydrograph developed as
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 analysis
were taken from calculations performed by the
Pennsylvania Fish Commission. The results of the
flood routing indicate that the dam is capable of
passing the 1/2 PMF with a maximum reservoir level
of 1380.8 feet, 1.2 feet below the minimum crest
of dam elevation of 1382.0 feet.

e. Spillway Adequacy = The dam, as outlined in the
above analysis, 1s capable of passing the 1,2 PMF
without overtopping. In fact, the dam cculd

11

ENERB ISP AT




withstand a storm of magnitude equal to approxi-

mately 75 percent of the PMF without sustaining
; extensive damages. The spillway is therefore
considered "adequate" in accordance with the
recommended criteria.

12
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

5 a.

¥ Rt

Visual Observations - No structural inadequacies
were noted during the visual 1inspection of the

dam. The depression near the toe of the dam which
was previously filled in 1s thought to be the
result of backfilling in the o0ld streambed and
subsequent settlement of the backfill. The seepage
and marshy area below the dam 1s not considered to
affect the structural stability of the dam but
should be monitored for increases in the guantity
or turbidity of the scepage.

Design and Construction Data - The dam was designed
by the Engineering Division, Bureau of Fisheries
Engineering, Pennsylvania Fish Commission and was
constructed by the Keystone Construction Company,
Meadville, Pennsylvania. Design calculations of
embankment slope and foundation stability were not
available for review. However, due to the moderate
height of the earthfill section of the dam, 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 Fhase 1 Inspection Report.

Operating Records - No operating records were
avallable for the dam. Operating procedures,
obtained by interviewing Fennsylvania Fish Commission
personnel, do not indicate cause for concern

relative to the structural stability of the dam.

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

Seismic Stability - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States,'" Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams." This

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 6.1.b, Kahle Lake Dam could be shown to meet

the conventional static stability requirements

and, therefore, further consideration of the
seismic stability is not warranted.

13
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS REMEDIAL MEASURES

DAM ASSESSMENT

a. Safety - According to the information reviewed and
the observations made during the field inspections,
the dam 1s considered to be in fair condition.
According to the criteria set forth in the "Recommended
Guidelines for Safety Inspection of Dams,'" Kahle
Lake Dam is classified as a "Significant" hazard -
"Intermediate" size dam. As presented in Section
S, the dam can withstand a flood equivalent to
approximately 75 percent of the FMF and 1is therefore
assessed as "adequate'".

b. Adequacy of Information - The information available
and the observations made during the field investi-
gation are considered adequate for this Phase 1
Inspection.

€. Urgency - The owner should 1nitiate the action
discussed i1n paragraph 7.2 as soon as practicable.

d. Necessity for Additional Data/Evaluation - No
further investigation 1s necessary.

RECOMMENDAT IONS /REMEDIAL MEASURES

The inspection and review of engineering data revealed
certain items of work which should be performed as soon
as practicable by the owner. These include:

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

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

3) Repair the cracks in the walls of the outlet
discharge basin and the concrete chute below the
auxiliary spillway.

4) Regrade the area on the right side of the outlet
channel where the riprap has been undercut.

5) Regrade the low areas along the crest of the dam.
6) Clear the weep holes in the stilling basin.

7) Replace the joint filler where missing along the
base of the overflow weir in the spillway.

14




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 dam.

2) when warning of a storm of major proportions 1is
given by the National Weather Service, the owner
should activate the emergency operation and warning 3
system.

In the future, the owner should continue to periodically
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.




0
9]
B4
3
ay




- 1
\\ . .s\ . A
";" = % N
- e el T & - @ KAHLE LAKE
o= e We L I DAM
Gas. ~
Wi
=] FA {
p1 e N\ O o < i !
>~ o o el
M o1 T g
T S 1. G- SRS 0 N, S
oy st RE— ) s ¥ ~"S A L E M :
8 = NPT e g ¢ Nt Cen\
B s = . ,’/S J-‘\ L E \M - N ’ .
2 g, €y v ) P \ - , \ ~ e i
;’——\ \i- . wf_""_""i - { \‘ e 4
: N '7 g . ‘I St S \ i .ﬁ N R < } E
S e 4 8o s - | \‘ 2 s
/”:_ _\\ t | )‘A‘;\ Srnvelv

sCorners

1000 0 1000 2000 3000 4000 3000 4000 7000 FEEY
[ e commesme - oeessses - coemssee—m S |
| -] Qo | KILOMETER
e T e T S ——

PLATE | LOCATION PLAN
KAHLE LAKE DAM




AR

L LU o)

.A.

ATy ..wn

0N .

-‘.E—.-:h-"v,u.-r\ M.< ﬁ\
Araang K\ ”\

. o

N r L.

iy

v

|

TOO00 FEET

3000

2
3 e
o i
I !
> i
R | |om
‘ P 3 o 3
f/ |
w a4
x / O
a ( o |8
- '— -
o
I §
< | y
x || \ ~

| KILOMETER

2 WATERSHED MAP
KAHLE LAKE DAM

PLATE




—cELEYI™

. ¥
4 S
§ =
g ,mm
. Y 4%
B LT
: THE S
: H1n e
n_ ) ﬂ_um
lalalaed ¢
£34%359¢ <

DN Mers,

s
, 8 boRTS
CONTRACT
RESIDUE
FRANCIS A SMITH
s
.
o
’

REMOVAL OF S TRUCTURE

®
e v L T g
ON FUBLIL ROADS

Ly 0k

PROPERTY  LINE

T COMT Y L

O
O
\& UTWITY POLE

LEGENO
Ovcﬂ.&ﬂn
‘mn
JANE——

LML uERCHANTABLE TREES
e

—
e




o \
Loae w mHOADES )

S anaen g

T 0TI NLCATON
T CL L

. ArTAY WML

P
k/
—
. -l
e
Bt ;
“
3
W
g b e
Sor' -
RS et




= __ ————

e W]
CHPORED (N Vi @

b B

oo & 1
7
L)
o e
.
¥
- <
p
:
Ee )
3 5
£ K
.
3] o {
b (
w?

LSS

8
:

L=

STA 3470

ENOWALL (SEE NOTE

ro/

—

=Yz




EMOANKMENT VERTICAL CURVE
SCALE (" 4Q (MOR)
NO SCALE VERT

i
;
1
wl i

’
-

g

¢ OIAGRAM

SCALE 17+ 100 A
-
Al
"N
.~ ]
i : X
) e
' g5
A ]
{
' | J
/
| o
{
sans 1 - S B T A 7
. . . . ) P . . .
'(\'\'.r\-rvv' I TYY rmr‘:\’rn(rt\ﬁﬂhwbmrv‘Qﬂ\fvrm"Yﬁ'vﬁﬁr\ﬂ Ate
g - y'| L
e N e i SR e i
SRR GRRRINP TN, S Qun\u.m).unu%mnwa kA0
f
‘! y -
'
[

B T
- -t
A
PLATE 4
. i l‘ A W
0 APPROVAS - . . Reeouiin
Y:‘u-w'uuom.o'q Pard g ""1 _z”‘ i
i,,w R R = B
v oW & ;
- -
~ - -~ oo

i oo snansad 0 RN bsoatmmesstsosmnsid i e BN i L S bk




| NN 6 TCPSOL acmss T Of
| EMBANKMENT 5 3 e
o ameas

L s

E % ™ Cover(Tvm)
|

40 |

L

: e

r /i R el
il Fioonasti L |
i R e : e

= TOL ORAW BOVENT W DESTR e
TR Tk DEPTH 13, THAT NEGURED Yo

wlt e e or e 1O VRN s
f ASONABL T MFORM P
| &
| = / / : j
4
- : ’ /
=~ ok
[ / |
/
S :
I
e | /
F /
%0 L__ 7 |
] |
; "
Qs

]
TTTTTT
i
|
\
o N
\
§
5]

ek ’
| /
7.9 |
L‘ ’ p—
. : h :
E ﬂ JECLI S
- AN = \\
. t /'/;" / \ -mf‘--au,_*‘ B
nm‘; - %;':'t”m ’ \ - = b >
. - o
- SPILLNAY WALL I x
i i w |
- 2400
st Quabiit WW
m o |

N L
£
k

=

1';Lf T
] a— e

. 1450
v
e




i
\
¥ wa '
g !.i
- }
o -
o a
4 e A . 5
\ 3 'é—i_" + N
T \ 1 e
.q’)} ' t N BB
l e
- - . - -
- RLG & el SRR I
! «
=
OUTAL - TOL QRAIN INSTALLATION,
*OALL 4 Q"
o
e
- >
~asa . > .
N - o
' . Lo
i ~ WIS ~
’ Lo bhEMb
.‘r\Lx,xrnkn‘
Wit o
) W T
- \,))0\.) s
vew iy
\
e
AALLTEL MOV Pl PAL T MRS AN STRUCTIIRG LY SOUNG MATERIAL FREF FROM
TAGLL M L AN BRUOR i AT TN O ) NG S N MAIMUM D NSIONS
AATY AT g WAL SEEOTED SEMO ARV IOUS AND STRUKCTURALLY QoG MATERIAL "RET PO VIGE TalL €
MATTY AN ROUK GREATER THAN i NN MAN MR W NSIONT
S SECTED M MRV IOUS AN STRUCTURAL LY SOOND MATERIAL FREE FROM VEGE TARLE
NTAIN AR WO A MAVAA OAVENSION OF TWELVE () INCHES . NO POCKE TS OR - CONCENTRATION
WAL S R DAORT O STRICTURACLY SOUND MATERIAL SUFFICRENTLY PERVEDS  TO
TN e 5 TRpr FROM VEGETARCE MAT TR BUT MAY CONTAIN ROCK WITH A MAXIMUN DINENSION OF
St
SLAG RIE AQ 9% TIE AN LOCATION SEE DY TAL G AND WRITTEN. SYUIRCATIONS
‘ WMV N GRS LA AT WA TTN SR ICATIONS AN ROSS MUTIONS
“e W FOWN T VORI A MMM TIRAL N ETH SHALL B D TERMNED  (uenae
PaOAVATIW By e ENGINEER
\ N LM MONTS i B KED ANG VERIEED Y e CONTRACTOR AT THE TR . ’\

PLATE §

- san

SEAL SEAL

chmen ] Ban [oala® ot
".‘Isnlw L ;;n 0w




S e e
b S
Ty ;
i o
\ §

® e

s IS ¥ 65T QUALITY PRAGE Awdi =
T FES HLOKED B LG

ol e L

[T

SCALE: /2= 1-Q'
]

b e e [
=
AR 3 *
g = = O
{uum.m:

1

x e RN FLA
SE GETAL LT W

CONDUIT PROFILE
SCALE 3/32":1-Q"

AL DWNSONS AN AR
CHECKED AND VIR (0 BY (i YW A e
e an




e

1
]
o
')
%
v
T
G S

CONDUIT PRUFILE
SCALE W™ 10" b

D"

-
P ]
F £
1 A
P va
A
7 s A
] 1
o i

&
;

)

"
>
pu X

AN BAOLY i

B R

Q’A
o My

T P
S R

fi’.;‘*} o

P




u

oy o0
e

ENALSEL AN METRSTA. P T SEE SRECHM TN 4
(INSTALL PER VENDOR'S  SIECHI - ATION

i
~ §-0"— =y
|
AR
L s I 5
‘

i
| rarm n et

i 3
| LS
- g e
13 il Y
e (EACH Face )

MOMOLITINCAL v WiTH SOE WALLS

.n_l'“ > R !

ol DR RS 2

e s N

W A e e o
»

Cd CIRNIN
SCALE 27« |~0
s e =
-5 . Y

» 2] ——care swroRy . O BE PORED

_ TYPICAL 4

A T LA T SECTION "B~
St $CALE 3/8"= Q"

i R

< - ?L i
4 '+ 98" T
TG BT g
1
-y ke .
NPT yEw
o o T T ¥ iR 4




PN X
- - T -— ] %
)
| w
r b
L QUAS ‘-ﬂ rRALT S
. -y

TOP OF TOWER Y -— |
- SCALE Ve&'e Q"
St
= -
ool R : »
& . 4 % N - l'\ s
. : 1) 4
.‘
« | <

«
R x »
5 vestngl o NG o o
‘Aﬁ- ‘*‘ . .m;
. 4 .
-
R
- ~ " '
o ’
» (2
“@w 4 -
. “
.

E'. SECTION "8 8"
SCALE 3 07

! LB =3
!
- |
— - =
Porhiphant 1
Mo -
- . ~ ~ -
Lo g - 1

(Ll o I SCALE 3vi1-0°

PR A AR WY

~
RNCRED AN ROTL B T O e T
™

SRR | )

RS S

VIEw 'C" '\_
SCALE MRt

[REViseD




STANLESS STEE. WaRE COTW - T %0
MESH S ZE NC 2 wWE DA 080

Y
T3ud- 1600 .
[y =)

< weer e -~

|

15 e
_F__L__ _.*_%_,_,_\l_d‘_u_- R
[ bmcccccna b s i

L__. Siie i : Lawar it |

L-» - v 150" ) ’

—_— o -

NOI
AL DIMENSION S ARG WEASUPCMIER TS BNAL B
CXLD AND 80 1 1 CORmAg roR KT

L-.,u_..‘. B




P —— —

*yie ‘. - » -

DA e SSTRN
SCALE 34" | O

.y
o . ~ v > wn )
I-——’ .2 PAGE 1> 8357 QVALITY ; Aviea
= ) Y FOL ISHND 10 DDOY
Fo'e LXK CRXT 1) 3
iy - !

e ———

- S SRS SEEE G O VTSRO - y

S - - — o o < e

L]
'

- pLo* - v
). e !
1

{

|

,

1

.

1]

1

]

)

.

-9

I e WL I'J'I‘W “‘

y
Wagn

iy
.N& \

AT
. TP D VB W.MEL N N
S - -

:.,-...‘. N

P ARD AT e
W W B e DN e AT

—_— N

ab




25

i

28 FAuwd Lo Lavl Qlaldt) Flogdive v,

7H CAPY PSR LSHED Wy

e

|
T

i
¥

o

e

S

f o

y 4 ——— ———
N = ’_\\r
b comron s ‘-'1 : 4

] 1
|
4

o= i -

FOUTH RE TAINDG WA
SEL SMEET NO 18

-—

L oETaL ¢

_SPILLWAY PLAN

SCALE 1"+ 10

200K 8 SEALING COMPOUND
o SPLY ANG

BT SATAE W AT ATy
Sretir wme ramc




\ | ‘ Tl Pavl 1o baul QUALIYY FlaLY

- -~ - oy = L d
i s Lk 1 R -7 VLR VT
131 x-‘m. e W “p
‘ -~ ]
» 818 s @
A AR AN A 1 .
- m

— —— - e
; { ! T o
" . NP B 1 |
E . - ' - ?‘ ? 4!
| | ) o " s
! | l SCALE

< . )
- ~ -
- 7
L_ onte TR VL X R L
T =i =2 - »
R g
. : ! e ¥ i
f 75 1 VNS R '
-k ; anym ey

:5'

S A DR

- TR
o an

N A
et ol T




APPENDIX A

CHECK LIST - VISUAL INSPECTION
AND FIELD SKETCH
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CHECK LIST B=S
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 4.50 sq.mi. (primarily wooded)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1377.0 ft. (4100 ac.-ft.)
1383.0 ft.
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) (5800 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: 1383.0 ft.
ELEVATION TOP DAM: 1383.0 ft. (design), 1382.0 ft. (minimum)
CREST: Auxiliary Spillway

a. Elevation 1377 ft.
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: Principal Spillway
a. Type r wer wi du daf
~catch basin
b. Location 10 f ri f r illway on ups m_face
c. Entrance inverts _4 f f ner nduit - TLs

2 in. PoV.C. =TET, 1362.0 Tt
d. Exit inverts Fl, 1336.0 ft, both
e. Emergency draindown facilities (ne 36 in. sq. slide aate

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE : Unknown
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APPENDIX C

PHOTOGRAPHS




DETAILED PHOTOGRAPH DESCRIPTIONS

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

Photo 1 - Control Tower 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 Spillway

Photo 5 - View of Auxiliary Spillway Looking Upstream

(Note: head wall for 12 inch A.C.C.M.P. to left of
channel and gabion wall and lining to right of
center.)

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

Photo 7 - Concrete Weir Section of Auxiliary Spillway

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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KAHLE LAKE DAM

PHOTO 1. Control Tower on Upstream Slope
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PHOTO 3. Outlet of Principal Spillway (Outlet Discharge Basin)

PHOTO 4. Downstream Channel of Principal Spillway
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PHOTO 5. View of Auxiliary Spillway Laoking Upstream (Note: head wall
for 12 inch A.C.C.M.P. to left of channel and gabion wall
and lining to right of center.)

PHOTO 6. Head Wall for 12 inch A.C.C.M.P. trom Stilling Basin
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PREFACE

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic determinations presented in this

Phase 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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APPENDIX E

REGIONAL GEOLOGY




KAHLE LAKE DAM AND RESERVOIR

REGIONAL GEOLOGY

Kahle Lake Dam and Reservoir are located in the Appalachian
Plateaus Physiographic Province, along the boundry between
the Allegheny High Plateaus section and the Pittsburgh
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.

Members of both the Allegheny and Pottsville Formations,
Pennsylvania System are found beneath the soil cover in the
dam and reservoir area, as shown on the following geologic
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, with varying
degrees of weathering. Typically however, the members of
the Pottsville are coarse grained and massive conglomerates
and shales.

Although there are gas and oil fields in the area, an appraisal
made for the Fish Commission in 1972 concluded that there 1is

no potential hazard from underlying mineral resources. This
study also found that there are no mineable coal seams
immediately below the site.
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GEOLOGIC MAP
Kahle Lake Dam
NOt No. PA 00825 Venango County

Reproduced trom Geotogic Map of Pennsylvama
Pennsyivanmia Geological Survey 4th Senes

Scaie One Inch Equals Approximately Four Miles
See Legend, Next Page
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APPENDIX F
OPERATION AND MAINTENANCE MANUAL




KAHLE LAKE DAM
VENANGO COUNTY

OPERATION AND MAINTENANCE MANUAL

I. OPERATION OF DAM

A.

Normal Operating Procedure

Kahle Lake Dam is designed to control flow automatically. The control tower is

a rectangular shaped reinforced concrete vertical riser, 4'6" x 6'0" with .
stoplogs normally set at an elevation cf 1377.0. During normal flows, a pool

elevation of approximately 1377.0 will be autcmatically maintained. It is not

possible tc manually control flows through the spillway; (herefcre, a resident

dam tender is unnecessary.

Flood Emergency Operation Procedure

During flooa periods, the discharge is controlled by the flow through the spill-
way system. Discharge through the spillway system will increase with the rising
pool elevation. When elevation 1377.0 is reached, the emergency spillway will
come into use. Although Kahle Lake is not a flood control reservoir, some
storage of floodwater is provided between elevations 1377.0 and 1383.0 (ton of
dam). Storage and discharge of flood waters will be automatically controlled by
the spillway system, no manual control teing possible.

The Venango County waterways patrolman or a deputy patrolman shall observe this
structure during periods of heavy precipitation. Should any of the following
conditions be observed:

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

2. sudden subsidence cf the crest of the dam;

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

4. unusual release of water from the face or toe of the dam;

S. any other unusual ccnditions at the downstream slope of the dam;

6. significant landslides in the reservoir area; or

7. unusual discharges through the spillway system

all of the following persons and offices should be notified stating that 3

potential dam emergency exists. |f any of the named persons are not available,
repeat that a potential dam emergency exists and ask that a representative of

that office be sent to the site immediately.




| & Melvin W. Dinger, Pennsylvania Fish Commission Area Manager, Tionesta,
Pennsylvania. Phone: 814-755-3524,

2. E. Jon Grindall, P.E., Pennsylvania Fish Commission, Division of Engi-
neering, Bellefonte, Pennsylvania. Business Phone: 814-359-2754.
Home Phone: 814-238-3646.

3. J. Leon Kean, Director, Venango County Civil Defense, Franklin, Pennsylvania.

Business Phone: 814-437-6871, Extension 225. Home Phone: 814-374-4148.
4. DER Regional Office at Meadville. Telephone 814-724-8550, a 24-hour number.

Further action to be taken will be determined by the above personnel following
their on-site investigation. After placing the four telephone calls, the
patrolman should return to the site the explain the condition observed.

Although the waterways patrolmen have been assigned responsibility for emergency
procedure, any PFC employee observing any of the above conditions should notify
the personnel listed above.

Drawdown for Inspection and Maintenance

Prior to any drawdown, an application must be submitted to the Department of
Environmental Resources who in turn may issue a permit for such action. Also,
PFC Fisheries Management Section personnel should be consulted to determine if
fish salvage operations will be required.

A drawdown conduit is provided at the upstream base of the embankment to allow
for dewatering of the reservoir. The drawdown conduit is a 4' square concrete
conduit having a metal trash rack alona the top of the intake structure and
discharging into the fish catch basin. A sluice gate is provided located at the
bottom of the vertical riser. The gate is opened by a crank operated from a
floor stand located in the vertical riser.

To prevent any internal movement of filter or material on or back of the filter
layer, 3 drawdown rate of approximately one-ha!f (1/2) inch per hour should be
maintained. The rate of drawdown should at no time exceed one (!) inch per
hour.

The maximum rate of discharge through the conduit is such that the totai drawdown
can only be accomplished durinc periods of extreme low inflow into the reservoir
area.

I1. INSPECTION AND MAINTENANCE OF DAM

A.

e o R S SRR i | red i

Embankment

The embankment is described in Sections 1.3g and 2.1bl of '"Phase ! Inspection
Report'' prepared by Michael Baker, Jr., Inc., Beaver, Pennsylvania, and here-
inafter referred to as the ''"Report''.




When inspecting the dam, it is vitally important 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 following are
examples of possible occurrences requiring prompt remedial measures:

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

2. Evidence of seepage through the embankment or foundation as indicated by
soft, wet or spongy areas, boils or sloughing of fill 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 in the downstream slopes.

A trapezoidal shaped drain is installed under the downstream toe to collect any
seepage that may develop and to conduct this flow safely into the dcwnstream
channel. A 6-inch diameter perforated pipe 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 will normally be discharging water at all
times; however, any increase in flows or evidence of turbidity should immediately
be reported to the PFC Division of Engineering office.

Weeds, brush and trees must not be allowed to grow on the embankment. Tree

growth must not be permitted to progress alcng the dam abutments. Rock facings
should be inspected for any unusual subsidence and repairs accomplished when
necessary. Burrowing animals shall be exterminated whenever found on the embank-
ment and any damage should be immediately repaired. Repairs should be accomplished
to the embankment crest as necessary, maintaining the crown to provide for free
surface drainage.

Outlet System
This structure is described in Sections 1.3h and 2.1b2b of the ‘'Report''.

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

The principal spillway system should be inspected annually; especially after

each high velocity discharge has occurred. Inspection of the wet well part of

the riser stem and the upstream part of the outlet conduit will 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 only if the engineer has reason to suspect a problem.

Entrance into the dry part of the structure is possible by proceeding throuah

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 flowing
over the stop logs and because of the normal leakage between the logs, a wet-

suit is suggested, even then.

If the latter location is used, it will be necessary to employ a safety sling as
a man descends the ladder rungs.
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Inspection of the riser and conduit should include observation for spalls or
cracks in the concrete walls; special attention should be given to the area of the
90 degree bend for signs of excessive wear of the concrete caused by high velocity
flow. The reinforced concrete conduit should be checked for misalignment, settle-
ment or joint failure.

Because of the location of the trash rack, little maintenance is possible or
required. |If the reservoir is drained for any reason, then maintenance of the
trash rack and headwall should be promptly executed, including removal of all
debris that has lodged on or inside the trash rack as well as anything that might
slide or be washed into 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 thoroughly,
then paint with a water resistant material such as Koppers No. S0 or an approved
equal. Such coating should be applied cold. |If the rack as a whole dces not need
painting, touch up the rust spats by cleaning thoroughly and painting. Make sure
the area inside the trash rack is cleaned of all sand, silt and mud.

Spillwe,
The spillway is described in Section 1.3i and 2.1b2a of the ''"Report''.

After each spillway discharge of more than a foot of water passing over the weir,
the downstream channel, spillway chute and stilling basin should immediately be
cleared of all rocks and debris and the necessary repairs accomplished. Any
erosion of the downstream channel should immediately be repaired and reseeded.
The reinforced concrete walls and slabs should be checkec for spalls, cracks,
misalignment, settlement or joint failure.

The downstream channel of the stilling basin and the existing creek channel
should be inspected at intervals of not less than 6 months for a distance cf not
less than 500 yards below the pool. Trees, rubbish, brush, slides or other forms
of blockage which will create a damming effect should be removed to prevent back-
up of water.

Sluice Gate and Gate Control

Drawdown of the pool is provided by a 48-inch square concrete conduit which
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 riser
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 corroding or any
signs of failure. Metals should be thoroughly cleaned and painted as necessary.

The sluice gate control is supplied with high pressure grease fittings in the
operating case and spur gear case. The gates and gate controls should be lubri-
cated with a high=grade pressure grease impervious to water such as Mobile Grease
#4 or an approved equal. Lubrication should be performed at intervals which do
not exceed six (6) months. ‘




The gate should be opened every six (6) months long enough to flush silt and
debris from the conduit. No attempt to flush silt or debris from the reservoir
should be made as this would violate the state water quality standards.

Control of the pool elevation is provided by the stop logs located in the vertical
riser. Some leakage is to be expected; however, the stop logs should be reset if
the leakage is excessive. The stop logs should be checked for rot, cracking or
bowing and replaced if defective.

Rock Riprap

Riprap is used to prevent erosion and requires little maintenance. Cut all brush
and grownth in and at least 10 feet beyond the limits of riprapped areas to pre-
vent eventual displacement of the rock, to prevent interference with drainage
through the rock and to discourage animal habitation. Replace any displaced rock.

Seeding

Seeded areas should be inspected each spring for signs of erosion, bareness and
excessive weed growth. These areas should be corrected by filling, mulching and
reseeding as necessary.

Crownvetch

Crownvetched areas should be inspected each spring for signs of erosion, bareness,
excessive weed growth and animal burrows. Excessive weed growth accomparied with
lack of crownvetch usually indicates a seepage area. These areas should be
corrected by filling, mulching, reseeding and locating the source of seepage as
necessary. Crownvetched areas should be mowed at two to three year intervals to
help control weed and brush growth and to permit more thorough inspection for
burrows.




Maintenance Check List

Submi tted by

Kahle Lake Dam Date
s Required Date
Structure Item to be Checked* Frequency Description of Date Re-
of Check |Correction Required !|Checked |paired
Mow Grass Bi-monthly
Mow Crownvetch Annual ly
Crest, Settlement When Mowed |
Slopes Seepage When Mowed |
& Toe Boils When Mowed
Embankment |Area Burrows When Mowed
Cut Brush/Trees As Needed
Toe Inc. Discharge When Mowed
Drain Inc. Turbidity When Mowed
Crest Crown When Mowed
Wet Concrete As Directed
Outlet Well Trash Rack by Engineer
System Dry
Wel) Concrete Annually 3
Downs tream Rocks, After Each
Channel, Debris & Discharge or
Chute & Basin/Erosion Annually
Spillway Chute &
Basin Concrete £
Downstream
& Existing ]
Crk. Channel [Blockage Bi-Annually
All Metal Any sign of
Sluice Parts failure Annual ly
Gate & Gate Grease & Lub. Bi-Annually
Gate Controls Open sluice gate ]
Control Stop Rot, cracking
Y Logs or bowing "
Rock Cut Brush Annually | b
Riprap Replace rock As Needed |
Erosion Each Spring
Seeding & Bareness i {
Crownvetch Excessive weeds [ s

*Refer to 0 &§ M Manual for complete instructions.
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