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3PREFACE
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 Department of the Army, 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 condi-
tion of the dam is based upon visual observations and
review of available data. Detailed investigations and
analyses involving topographic mapping, subsurface
investigations, materials testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended
to identify the need for such studies which should be
performed by the owner.

In reviewing this report, it should be realized that
the reported condition of the dam is based on observa-
tions 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 stabil-
ity 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 the dam
depends on numerous and constantly changing internal and
external factors which are 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 time 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 investigations are not intended to provide de-
tailed hydrologic and hydraulic analyses. In accordance
with the established Guidelines, the spillway design
flood is based on the estimated "Probable Maximum Flood"
(PMF) 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 of the dam, its general condition, and the
downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF DAM: Kennametal Reservoir
STATE LOCATION: Pennsylvania
COUNTY LOCATION: Westmoreland
STREAM: Miller Run, a tributary of

Loyalhanna Creek
DATE OF INSPECTION: 27 November 1979, 3 April 1980
COORDINATES: Lat. 40i18'08"

Long. 79"18'39"

ASSESSMENT

Based on a review of available design information and
visual observations of conditions as they existed on the
date of the field inspections, the general condition of
the Kennametal Reservoir Dam is considered to be good.

The structure is classified as a "small" size, "high"
hazard dam. Corps of Engineers guidelines-recommend 1/2
to one times the Probable Maximum Flood (PMF) for
"small" size, "high" hazard dams. Kennametal Reservoir
Dam's Spillway Design Flood is 1/2 the Probable Maximum
Flood (PMF). Spillway capacity is "inadequate" because
the non-overtopping flood discharge capacity, as estimated
using the HEC-1 computer program, was found to be 13
percent of the PMF. The spillway is not "seriously
inadequate" because failure of the structure would not
significantly increase the flood stage and risk of loss
of life downstream.

The visual inspection indicated minor deficiencies which
are considered correctable. The deficiencies can be
eliminated through implement tion of the following
recommended remedial, monitoing and/or maintenance
efforts. Ancia/sion Fo
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Kennametal Reservoir Dam

RECOMMENDATIONS

1. Additional Investigations: Immediately retain a
professional engineer knowledgeable in dam design and
construction to:

a. Perform a detailed hydrologic/hydraulic
analysis of the reservoir and spillway and make recom-
mendations on increasing the capacity of the system to
make it adequate.

b. Evaluate the operability of the upstream
flow controls for the water supply and pond drain
pipelines.

c. Inspect the seeps in the pond drain discharge
channel and at the pond drain outlet and inspect the
sinkholes on the terrace above the pond drain discharge
channel and provide recommendations for monitoring
and/or control.

2. Remedial Work: The Phase I investigation of
Kennametal Reservoir Dam also disclosed several deficien-
cies of lower priority which should be corrected during
routine maintenance.

a. Divert surface runoff flows away from the
right end of the embankment.

b. Revegetate the embankment crest and downstream
slope.

c. Develop and implement formal maintenance and
inspection procedures.

3. Emergency Operation and Warning Plan: Concurrent
with the additional investigations recommended above,
the owner should develop an Emergency Operation and
Warning Plan including:

a. Guidelines for evaluating inflow during
periods of heavy precipitation or runoff.

b. Procedures for around the clock surveillance
during periods of heavy precipitation or runoff.
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Kennametal Reservoir Dam

c. Procedures for drawdown of the reservoir
under emergency conditions.

d. Procedures for notifying downstream residents
and public officials, in case evacuation of downstream
areas is necessary.

' " "° >N '6 Aae P . Hannan , / D t
0 ~ss~~IO~r~,~\'r jet Engineer

James Eliswriori Barrick. 11

,F / Jaes E. uatrick, P.E. IrDate
SYL PA Registration No. 022639-E

Aproved by:

lonel, Corps of Engineers
\'iDistrict Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

KENNAMETAL RESERVOIR DAM
NATIONAL I. D. NO. PA 00482

PennDER No. 65-120

SECTION I
PROJECT INFORMATION

1.1 GENERAL

a. Authority: The Phase I investigation was
performed pursuant to authority granted by Public Law
92-367 (National Dam Inspection Act) to the Secretary
of the Army through the Corps of Engineers, to conduct
inspections of dams throughout the United States.

b. Purpose: The purpose of the investigation is
to make a determination on whether or not the dam con-
stitutes a hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Dam and Appurtenances: Kennametal Reservoir
Dam consists of an earthfill embankment and an open
channel spillway located on the left abutment.

(1) Embankment: The embankment is constructed
of clay and has a reinforced concrete core wall extending
the length of the dam. The embankment is 210 feet long,
has a crest width of 10 feet, and has a downstream slope
of 6.8H:1V.

(2) Principal (and Emergency) Spillway: The
principal (and emergency) spillway for the dam is a weir
controlled, open channel, constructed of reinforced
concrete on the left abutment. The spillway is 40 feet
wide at the weir crest and has a freeboard of 3.2 feet.
The approach and discharge channels, which are formed by
concrete walls, are 5 feet deep and have rectangular
cross-sections. Both channels have concrete slab
pavement.

(3) Outlet Works: Two pipelines were con-
structed through the embankment. One is a concrete
encased 24 inch diameter CMP, which provides a pond
drain for the impoundment. The other is an 8 inch dia-
meter transite pipe that supplies water to Kennametal,
Inc. plants downstream.



Inlets for both pipes are located at a reinforced con-
crete intake structure at the upstream toe of the
embankment. Both pipelines have upstream flow controls.

(4) Downstream Conditions: Miller Run, below
Kennametal Reservoir Dam, passes through a relatively
narrow and steep sided valley for the first half mile.
Below this, the valley is somewhat wider and the slopes
not as steep. In the final 0.75 miles before the stream
discharges to Loyalhanna Creek, the valley narrows and
steepens once again. There are approximately 35 inha-
bited dwellings in the 3 mile reach between the dam and
Loyalhanna Creek.

b. Location: Kennametal Reservoir Dam is located
across Miller Run in Derry Township, Westmoreland County,
Pennsylvania. Miller Run is a tributary to Loyalhanna
Creek which joins the Conemaugh River at Saltsburg,
Pennsylvania to form the Kiskiminetas River.

c. Size Classification: The dam has a storage
capacity of 14 acre-feet at the embankment crest and a
maximum toe to crest height of 35 feet. Based on this
criteria, the dam is classified as a "small" size
structure.

d. Hazard Classification: Kennametal Reservoir
Dam is classified as a "high" hazard dam. In the event
of a dam failure, at least 35 inhabited dwellings and
considerable commercial development on the flood plain
below the dam would be subj',cted to substantial damage
and loss of life could result.

e. Ownership: Kennametal Reservoir Dam is owned
by Kennametal, Inc., Latrobe, Pennsylvania. Correspon-
dence should be addressed to:

Kennametal, Inc.
1 Lloyd Avenue
P.O. Box 231
Latrobe, Pennsylvania 15650
Attn: Mr. Henry J. Findish, Supervisor
(412) 539-5451

f. Purpose of Dam: Kennametal Reservoir Dam
provides water for industrial use and fire protection at
nearby Kennametal plants.
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g. Design and Construction History: Kennametal
Reservoir Dam was designed by Walter S. Thomas for
Kennametal, Inc., to impound water for industrial use
and fire protection. It was constructed in 1957 by Dill
Construction Company of Latrobe, Pennsylvania.

h. Normal Operating Procedure: Kennametal
Reservoir Dam operates as an uncontrolled structure not
requiring a dam tender. Under normal operating condi-
tions, pool level is maintained at Elev. 1496.8 by the
crest of the spillway weir.

1.3 PERTINENT DATA

a. Drainage Area: 1.2 sq. miles

b. Discharge at Dam Facility:

Maximum Flood at Dam Facility Unknown
Principal (Ungated) Spillway
Capacity at Minimum Top of Dam 319 cfs

c. Elevation: (Feet above MSL)**

Design Top of Dam 1500'
Current Top of Dam (Low Point) 1498.6
Normal Pool 1496.8"
Maximum Tailwater Unknown
Inlet Invert of Pond Drain 1480 +
Downstream Invert of Pond Drain 1465 V*
Streambed at Toe of Dam 1465 V

d. Reservoir Length:

Length of Maximum Pool 350 feet
Length of Normal Pool 310 feet

e. Storage:

Current Top of Dam 14 acre-feet
Spillway Crest 11 acre-feet'
Normal Pool Level 11 acre-feet'

f. Reservoir Surface:

Current Top of Dam 1.3 acres
Spillway Crest 0.9 acres*
Normal Pool 0.9 acres*
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g. Embankment:

Type Clay with reinforced
concrete core

Crest Width 10 feet
Length 210 feet
Height 35 feet*
Slopes
Upstream 3H:lV*
Downstream 6.8H:IV
Cutoff provisions Concrete wall*

h. Outlet Works (Water Supply Pipeline):

Type 8 inch transite pipe
Inlet Elevation + 1480
Upstream Flow Control Yes
Conduit Length 126 feet*
Gate Valve Yes
Anti-seep Collars No

i. Outlet Works (Pond Drain):

Type 24 inch diameter CMP
Inlet Through inlet port

in valve house tower
Upstream Flow Control Yes
Conduit Length 135 feet*
Gate Valve Yes
Anti-seep Collars No*

SJ. Spillway:

Type Open channel
with control weir

Crest Width of Weir 1 foot
Crest Elevation 1496.8 feet
Crest Length 40 feet
Gate None
Discharge Channel Slope 18%

'Taken or derived from design information in PennDER
files.

To obtain elevations shown on design drawings in
Appendix E, subtract 60 feet.
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SECTION 2
ENGINEERING DATA

2.1 DESIGN

a. Data Available: The following written infor-
mation and data may be obtained from the Pennsylvania
Department of Environmental Resources, Harrisburg,
Pennsylvania. This information was reviewed for this
study.

(1) "Report Upon the Application of Kennametal,
Inc." prepared by Water and Power Resources Board, Depart-
ment of Forest and Waters, Commonwealth of Pennsylvania,
and dated Harrisburg, 4 April 1957.

(2) Two design drawings by Walter S. Thomas,
dated April and June 1957.

(3) One inspection report, dated 23 April
1964, by Division of Dams and Encroachments personnel.

b. Design Features:

(1) Embankment: The embankment was designed
to be 35 feet high and 210 feet long and constructed of
clay, compacted in six inch layers. The crest was to be
10 feet wide with upstream and downstream slopes of
3H:1V. A reinforced concrete core wall was designed to
extend from four feet below the crest to a variable
depth (9 feet to 15 feet scaled) into the foundation.
The wall thickness varied from two feet at the top to
five feet at the base. Two inch diameter iron pipes
were embedded through the full depth of the core wall on
20 foot centers.

(2) Principal Spillway: The principal (and
emergency) spillway was designed as a reinforced concrete
lined open channel, 40 feet wide and 5 feet deep on the
left abutment. The discharge channel was a reinforced
concrete slab approximately 50 feet long, with discharge
below to a riprap lined channel.

(3) Outlet Works: A reinforced concrete
"valve house base" intake structure was designed to
provide an inlet for the pond drain and water supply
pipeline. The valve house and base were located in the
reservoir near the upstream toe of the embankment.
Access was by a "catwalk" from the embankment crest.

-5-



The pond drain was to be constructed of 24 inch diameter
CMP, encased in concrete, and was to discharge below
the embankment at a concrete headwall. The design flow
control was to be at the intake structure.

The water supply pipeline was to be 10 inch diameter
cast iron, laid "through breast" of the embankment. As
with the pond drain, flow control as to be at the intake
structure.

The intake structure was designed with three rectangular,
screened and gated, inlet ports near the bottom of the
reservoir. The port gates were to be controlled by
valve stems that extended into a concrete block valve
house above.

2.2 CONSTRUCTION

a. Constructor: According to Kennametal, Inc.
personnel, the dam was constructed in 1957 by Dill
Construction Company of Latrobe, Pennsylvania.

b. Modifications: According to Kennametal, gate
valve controls were added on the upstream side of the
embankment for both the pond drain and water supply
pipelines, presumably during construction. Also, the
water supply pipeline installed was 8 inch diameter
transite instead of 10 inch diameter cast iron. Field
observations presented in Section 3 confirmed a pond
drain gate valve stem riser on the embankment crest.
The water supply line gate valve control was reported to
be inside the valve house and was not observed.

Another modification observed during the site inspection
was a concrete weir, 1.8 feet high,in the principal
spillway channel. The date of installation of the weir
was not known.

2.3 OPERATION

Kennametal, Inc., Latrobe, Pennsylvania is responsible
for the operation of Kennametal Reservoir Dam. The only
operational features at the dam are valves and gates
used to regulate flow into the pond drain and water
supply pipelines.

-6-



2.4 EVALUATION

a. Availability: Available design information
and drawings were obtained from the Pennsylvania Depart-
ment of Environmental Resources and discussions with
Mr. Henry J. Findish, Supervisor, Kennametal, Inc.,
Latrobe, Pennsylvania.

b. Adequacy: The available design information
supplemented by field inspections, discussions, and
supporting engineering analyses presented in succeeding
sections, is adequate for the purpose of this Phase I
inspection report.

c. Validity: Based on the available data, there
appears to be no reason to question the validity of the
available design information and drawings.

-7-



SECTION 3
VISUAL INSPECTION

3.1 FINDINGS

a. General: The visual inspections of Kennametal
Reservoir Dam and impoundment were performed on 27
November 1979 and 3 April 1980, and consisted of:

(1) Visual observations of the earth embank-
ment crest and slopes, groins and abutments.

(2) Visual observations of the spillway
including weir wall, training and wingwalls, slabs and
discharge channel.

(3) Visual observations of the outlet works
valve house and catwalk.

(4) Visual observations of the pond drain
outlet and discharge channel.

(5) Visual observations of downstream condi-
tions and evaluation of the downstream hazard potential.

(6) Visual observations of the reservoir
shoreline and inlet stream channel.

(7) Transit stadia survey of relative eleva-
tions along the embankment crest centerline, spillway,
and across the embankment slopes.

(8) A geological reconnaissance of the site.

The visual observations were made during periods when the
reservoir and tailwater were at normal operating levels.

The visual observations checklist, field plan, and pro-
file, containing the observations and comments of the
field inspection team are contained in Appendix A.

Specific observations are illustrated on photographs in
Appendix C. Detailed findings of the visual inspection
are presented in the following sections.
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b. Embankment:

(1) Crest: The embankment crest was observed
to be generally straight and level except for a small
rise immediately adjacent to the spillway's right train-
ing wall. Some erosion had occurred at the right end
where natural surface drainage crossed the crest and
was was flowing down the embankment's downstream slope.
There was evidence of flow across the upstream slope
from the same source. The surface drainage was being
directed to the crest by a jeep trail on the right
abutment slope above the dam.

The crest had considerable barren area and some minor
erosion was visible. Possible severe erosion was
indicated by the difference in elevation between the
crest and spillway training wall. No cracks were
observed.

(2) Upstream Slope: The upstream slope was
generally grass covered and showed no signs of erosion
except for a small gulley immediately adjacent to the

spillway's right training wall and near the right groin
(junction of embankment and abutment) where jeep trail
flows have crossed the slope.

(3) Downstream Slope: The downstream slope
was observed to be very Mat and mostly barren. Some
erosion has occurred near the right groin as a result of
drainage from the jeep trail.

No seepage was apparent in the vicinity, but could have
been masked by the damp conditions caused by the surface
runoff.

The left groin lies along the spillway training wall and
showed no sign of erosion or seepage.

No cracks, bulges, non-uniformities, settlement or other
signs of slope distress were observed on the downstream
slope; no seepage line was observed.

The lower, central portion of the downstream slope con-
tains the access road to the dam crest. The road is
barren and had very minor wheel rutting.



c. Abutments:

(1) Right: The right abutment is moderately
steep and wooded in the vicinity of the embankment. Two
jeep trails approach the crest from above; the upstream
trail was providing a channel for the previously discussed
surface drainage. No seepage or signs of slope distress
were observed.

(1) Left: The left abutment lies beyond the
spillway's left -raining wall and is quite flat. It is
at or below the elevation of the embankment crest. Flow
from the reservoir around the dam across the abutment is
prevented by the left spillway wingwall. A low spot was
observed at the upper end of the wingwall but survey
data indicated it was 0.4 feet higher than the measured
low point on the embankment crest. A natural drainage
course for surface runoff was observed on the left
abutment, about 50 feet beyond the spillway training
wall.

d. Pond Drain:

(1) Conduit Channel: The pond drain discharge
conduit is a 24 inch diameter CMP.

(2) Intake Structure: The pond drain inlet
is at the valve house which has sluice gate flow con-
trols.

(3) Outlet Structure: The discharge conduit
outlet structure is a concrete head wall at the upper
end of the pond drain outlet channel. No deterioration
of the pipe or head wall was observed.

(4) Outlet Channel: The outlet channel
appeared to be excavated into natural ground below the
toe of the embankment. The channel was rock lined and
had relatively steep side slopes - 1H:1V to 3H:2V.
Small trees, some down timber and debris were noted in
the channel. Approximately 100 feet below the pond
drain outlet, several large rocks blocked the channel
but did not appear to significantly affect channel
discharge conditions.

On 3 April 1980 considerable seepage was observed
in the channel. A significant portion of the seepage
was occurring along the channel's right bank near

• the base of the slope. This seepage showed some
minor iron staining at the outlet point. The origin
of this water is questionable, as observations

-10-



on 27 November 1979 did not reveal seepage conditions of
this magnitude. Based on surface runoff and site
wetness conditions it is possible that this is natural
ground water. A small flow was observed alongside the
pond drain concrete headwall and some seepage was noted
in the channel bottom immediately below the pond
drain outlet. An approximate estimate of seepage
discharge in the outlet channel was 10 to 15 gallons per
minute on 3 April 1980.

Two sink holes were observed in a terrace immediately

above and just to the right of the pond drain outlet
channel. The sink holes were located approximately 20
feet and 50 feet below the pond drain outlet. Also, the
previously mentioned jeep trail drainage entered the
pond drain outlet channel approximately 5 feet below the
pond drain outlet.

A gate valve control box was observed at the upstream

edge of the crest near the catwalk to the valve house.
The Kennametal representative advised that the gate
valve was for the pond drain conduit.

e. Water Supply Facility:

(1) Conduit: The 8 inch diameter water
supply pipeline was not observed.

(2) Intake Structure: The pipeline intake is
at the valve house and is controlled by a gate valve.

f. Principal (Ungated) Spillway:

(1) Approach Channel: The approach channel
to the spillway weir crest is contained between two
concrete wingwalls that become training walls as they
approach the embankment.

No obstructions or conditions were observed in the
approach channel that would adversely affect spillway
discharge capacity.

Two closed cracks were observed in the concrete walls
and no spalling or deterioration was noted.

-11-



(2) Weir: The hydraulic flow control for the
principal spillway is a concrete weir, 1.8 feet high,
one foot wide, and forty feet long. The weir is located
along the embankment crest centerline and lies between
two concrete training walls. The weir maintains the
reservoir pool level and controls both normal and storm
outflows.

No cracks, spalling or deterioration were observed in
the weir or adjacent training walls and flow over the
weir was of uniform depth, indicating a level surface.

(3) Discharge Channel: The principal spill-
way discharge channel consists of an open channel chute
having concrete training walls and a formed concrete
base slab.

The chute turns slightly to the right below the weir and
had a measured slope of 0.18 feet/foot (18%).

No cracks, spalling or deterioration of the concrete
chute was observed.

(4) Bridge: A wooden plank bridge, supported
by two roof joists, spans the spillway about four feet
below the weir crest. The span was supported by plates
on the spillway training walls. The left support had
been broken from its anchorage and the bridge structure
was displaced downstream. The bridge, through tilted
and skewed slightly, appeared to be stable and did not
present any apparent obstruction to spillway channel
flows.

g. Instrumentation: No formal instrumentation

was observed during the inspection.

h. Downstream Conditions:

(1) Embankment Toe Area: The embankment toe
area consists of the embankment crest access road and the
pond drain discharge channel which have been discussed
in Sections 3.1.b(3) and 3.1.d(4), respectively.

(2) Downstream Channel: The downstream channel
consists of a 200 foot reach of unformed concrete slab
beginning immediately below the discharge channel.
Below this is original mountain stream channel.

-12-



The unformed slab was approximately 40 feet wide and
terminated at a three foot high waterfall where the
channel below had been eroded. The slab was observed to
have numerous cracks and holes. "Squirting" water was
observed at several locations indicating pressure from
beneath the slab. The pressure head for the "squirts",
however, was very small.

The side slopes along the slab were very gentle and were
observed to be tree and brush lined. No flow obstruc-
tions were observed.

Below the slab, flow returns to the original mountain
creek channel which was observed to be generally winding,
with considerable rock and tree debris. The channel
passes through a relatively narrow, heavily wooded, unin-
habited valley for 5500 feet before reaching inhabited
dwellings.

(3) Flood Plain Development: At least 35
inhabited dwellings lie on the Miller Run flood plain
in the first three miles below the dam. At approximately
three miles below the dam, the Run passes an industrial
plant site and the westbound lanes of U. S. Route 30 and
empties into Loyalhanna Creek.

h. Reservoir:

(1) Slopes: The reservoir slopes above the
shoreline are quite steep, but no fallen trees or slope
distress was observed.

(2) Inlet Stream: The inlet stream to the
reservoir is a typical mountain brook with winding, rock
and tree lined channel.

(3) Sedimentation: No significant sedimenta-
tion was observed at the inlet end of the reservoir.

(4) Watershed: The watershed of Kennametal
Reservoir Dam lies on the west slope of Chestnut Ridge.
According to Kennametal representative, the watershed is
owned by Kennametal and is undeveloped except for two
lakes. No information on these lakes was available. A
cursory visual observation of the nearest of the two,
indicated an earthfill dam, approximately 15 feet high
and 800 feet long with a small, open channel spillway on
the right abutment.
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3.2 EVALUATION

a. Embankment: The embankment is considered to
be in good condition. Minor deficiencies include
erosional distress that is the result of a lack of
vegetal cover and surface drainage from the right
abutment (jeep trail) that is causing minor erosion
of both of the upstream and downstream slopes.

b. Pond Drain:

(1) Operability: The operability of the pond
drain flow controls could not be evaluated because the
valve house door was locked and no key was available.

(2) Outlet Channel: The seepage observed
near the outlet of the pond drain and along the pond
drain discharge channel is considered to be a deficiency.
Also, the sinkholes observed on the terrace above the
pond drain channel are considered to be a problem.

c. Water Supply Facility: The operability of the
reported flow control on the upstream end of the water
supply pipeline was not evaluated because the valve
house door was locked.

d. Principal (Ungated) Spillway: The principal
spillway is considered to be in very good condition.
Concrete members were not deteriorated and the structure
appeared to be capable of full design performance.

The bridge across the spillway was observed to be
damaged but appeared safe for foot traffic and did not
present a potential obstruction to spillway channel
flows.

e. Instrumentation: The principal spillway weir

crest provides a flow control that could be utilized to
evaluate reservoir discharge conditions.

f. Downstream Conditions:

*(1) Downstream Channel: Water flowing
beneath the unformed concrete slab is considered to be a
problem. Continued underflow could lead to significant
erosion of the slab's foundation and resultant destruc-
tion of the slab.
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(2) Hazard Classification: Based on visual
observations of flood plain conditions below the dam,
the hazard classification is determined to be "high"
since loss of life may occur as a result of failure of
the dam.

g. Reservoir: The existence of two impoundments
in the watershed above the Kennametal Reservoir dam may
affect estimates of watershed hydrologic performance.

I
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SECTION 4
OPERATIONAL FEATURES

4.1 PROCEDURE

Reservoir pool level is maintained by the uncontrolled
weir crest of the principal spillway.

The pond drain has two upstream flow controls, a gate
valve in the embankment and the intake structure port
gates. The pond drain does not normally discharge and
it is not normally under pressure through the embankment.

The water supply pipeline has a flow control at the
upstream end which is normally open. The pipeline is
normally under pressure through the embankment.

Normal operating procedure does not require a dam
tender.

4.2 MAINTENANCE OF DAM AND OPERATING FACILITIES

The embankment and appurtenances are maintained by
Kennametal, Inc. of Latrobe, Pennsylvania

4.3 INSPECTION OF DAM

Kennametal, Inc. is required by the State of Pennsylvania
to inspect the dam annually and make needed repairs.

4.4 WARNING SYSTEM

There are no warning systems or formal emergency proce-
dures to alert or evacuate downstream residents upon
threat of a dam failure.

4.5 EVALUATION

There are no written operation, maintenance or inspec-
4tion procedures, nor is there a warning system or formal

emergency procedure for this dam. These procedures
should be developed in the form of checklists and step
by step instructions, and should be implemented as
necessary.
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SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Desi Data: The Kennametal Reservoir Dam has
a watershed of 768 acres which is vegetated primarily by
woodland and pasture. The watershed is about two and
one half miles long, one half mile wide and has a maximum
elevation of 3,180 feet above Mean Sea Level (MSL). In
the upper watershed are two additional impoundments on
Miller Run. Their storage capacity and spillway systems
may have some influence on the Kennametal Reservoir Dam.
However, due to the lack of design information, their
effect was not taken into consideration in our analysis.

At normal pool, the dam impounds a reservoir with a
surface area of about 1 acre and a storage volume of
11 acre-feet. Normal pool level is maintained at Elev.
1496.8 by the spillway weir.

According to PennDER files, the design of the proposed
, spillway was adequate but no calculations are available

to indicate what the state requirements for structures
of this size were at the time of design. The Kennametal
Reservoir Dam spillway capacity for the observed cross
section and existing freeboard condition was computed to
be 319 cfs. No additional hydrologic calculations were
found relating reservoir/spillway performance to the
Probable Maximum Flood or fractions thereof.

b. Experience Data; Continuous records of reser-
voir level or rainfall amounts are not kept. There is
no record or report of the embankment being overtopped.

c. Visual Observations: On the date of the field
6reconnaissance, possible severe erosion of the crest was

indicated by the difference in crest and spillway wall
elevations. The spillway, weir and training walls were
in good condition.

d. Overtopping Potential: Overtopping potential
was investigated through the development of the Probable
Maximum Flood (PMF) for the watershed and the subsequent
routing of the PMF and fractions of the PMF through the
reservoir and spillway. The Corps of Engineers guide-
lines recommend 0.5 to 1 times the PMF for "small" size,
"high" hazard dams. Based on the observed downstream
conditions and small storage capacity of the impoundment,
Kennametal Reservoir Dam has a Spillway Design Flood
(SDF) of one half PMF.
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Hydrometeorological Report No. 33 indicates the adjusted
24 hour Probable Maximum Precipitation (PMP) for the
subject site is 19.2 inches. No calculations are
available to indicate whether the reservoir and spillway
are sized to pass a flood corresponding to 9.6 inches of
rainfall in 24 hours (1/2 PMP). Consequently, an
evaluation of the reservoir/spillway system was performed
to determine whether the spillway capacity is adequate
under current Corps of Engineers guidelines.

The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (HEC), U.S. Army Corps of Engineers,
Davis, California. The major methodologies and key
input data for this program are discussed briefly in
Appendix D.

The peak inflow to Kennametal Reservoir dam for the SDF
was determined by HEC-1 to be 1227 cfs.

e. Spillway Adequacy: The capacity of the com-
bined reservoir and spillway system was determined to
be 0.13 PMF using HEC-1. An initial pool elevation of
1496.8 was assumed prior to commencement of the storm.
According to Corps of Engineers' guidelines, Kennametal
Reservoir Dam's spillway is "inadequate."

At 0.50 PMF, the dam is overtopped by 1.46 feet of water
for 8 hours and 50 minutes. This overtopping depth and
duration condition was judged by the evaluting engineer
to be sufficient to cause failure of the embankment.
Consequently, a dam breach analysis was performed to
determine if the spillway is "seriously inadequate.".

For the dam breach analysis, it was assumed that d-.m
failure would begin when the water level in the reservoir
reached Elev. 1499.6 which corresponds to a depth of 1
foot above the crest's observed minimum elevation.

To achieve the assumed overtopping failure condition,
a 0.35 PMF was routed through the reservoir/spillway
system. Initially, the flood wave was routed downstream
without embankment failure conditions considered.
Results of the dam breach analysis indicated that down-
stream flooding and the risk of loss of life would not
be significantly increased by the assumed failure of the
dam. The stream level 1.5 miles downstream where Miller
Run parallels State Route 217 would rise 0.4 feet with
an increase in flow of 15 percent.
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Therefore the Kennametal Reservoir dam's spillway is
rated "inadequate" but not "seriously inadequate."
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SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION

a. Design and Construction Data: All available
design documentation, calculations and other data re-
ceived from the Pennsylvania Department of Environmental
Resources were reviewed.

b. Operating Records: There are no written
operating records or procedures for this dam.

c. Post-Construction Changes: Since construction
in 1957, there are no reports that modifications affect-
ing structural stability were made to this dam.

6.2 EVALUATION

a. Design Documents: The design donumentation
was, by its , considered inadequate to evaluate the
structure. There were no structural calculations
associated with the stability of the embankment or of
the appurtenant structures.

b. Visual Observations:

(1) Embankment: The field inspection dis-
closed no evidence of slope instability of the embankment.
There were no apparent bulges, sloughs or non-uniformities
that would suggest either local or general foundation
and/or embankment movement. There was no observed
seepage on or near the embankment that would suggest
high ground water conditions. The embankment slopes
were observed to be considerably flatter than design
drawings indicated. Based on the observed geometry and
seepage conditions, the embankment is presumed to be
stable.

(2) Seepage: Seepage observed in the vicinity
of the pond drain outlet does not represent an immediate
threat to the structural integrity of the dam. It may,
however, represent a long-term threat depending on the
origin of the flow.

(3) Principal Spillway: The principal
spillway weir and walls appeared to have adequate
structural stability.
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c. Performance: No record was found indicating
any problem related to structural stability over the 23
year life of the structure.

d. Seismic Stability: According to the Seismic
Risk Map of the United States, Kennametal Reservoir Dam
is located in Zone 1 where damage due to earthquakes
would most likely be minor.

A dam located in Seismic Zone 1 may be assumed to
present no hazard from an earthquake, provided static

*stability conditions are satisfactory and conventional
safety margins exist. No calculations were developed to
verify this assessment, however.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS

7.1 ASSESSMENT

a. Evaluation:

(1) Embankment: Kennametal Reservoir Dam's
embankment is considered to be in good condition with
only minor deficiencies observed during the site
inspection. These include a lack of vegetation on the
crest and downstream slope, and surface runoff onto the
embankment's right end. The embankment crest was also
found to be up to 1.4 feet lower than the top of the
spillway training walls. This deficiency was particularly
significant to the hydrologic calculations performed for
Section 5.

(2) Outlet Works: The condition of the two
pipelines through the embankment could not be determined
and the operability of upstream flow controls was not
observed. However, there was no surficial indication
that either facility was malfunctioning.

(3) Principal Spillway: The condition of the
principal spillway is considered to be poor. This is
based on the "inadequate" capacity rating determined
using the HEC-1 computer program. The spillway was
found to pass only 13 percent of the PMF. The Spillway
Design Flood is 0.5 PMF because of the dam size and
hazard classification.

A breach analysis indicated that downstream flooding and
the risk of loss of life would not be significantly
increased by an assumed failure of the dam.

The structural condition of the spillway is considered
to be very good, with no significant deficiencies
observed.

(4) Downstream Conditions: The seepage
observed in the pond drain discharge channel and the two
sink holes on the terrace above are considered to be
deficiencies. This is based on a lack of information
related to the origin and extent of the observed condi-
tions.
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Also, the structural condition of the unformed concrete
slab below the spillway discharge channel is considered
to be a minor deficiency. Cracking of the slab and
erosion of the slab foundation can be expected to acce-
lerate concrete deterioration.

b. Adequacy of Information: The information
available on design, construction, operation and perform-
ance history in combination with visual observations,
discussions, and hydrology and hydraulic calculations
were sufficient to evaluate the embankment and appurtenant
structures in accordance with the Phase I investigation

i guidelines.

c Urgency: The recommendations presented in

Sections 7.2a and 7.2c should be implemented immediately.

7.2 RECOMMENDATIONS

a. Additional Investigations: Immediately retain
a professional engineer knowledgeable in dam design and
construction to:

(1) Perform a detailed hydrologic/hydraulic
analysis of the reservoir and spillway and make recommen-
dations on increasing the capacity of the system to make
it adequate.

(2) Evaluate the operability of the upstream
flow controls for the water supply and pond drain pipe-
lines.

(3) Inspect the seeps in the pond drain
channel and at the pond drain outlet and inspect the
sinkholes on the terrace above the pond drain channel
and provide recommendations for monitoring and/or
control.

b. Remedial Work: The Phase I investigation of
Kennametal Reservoir Dam also disclosed several deficien-
cies of lower priority which should be corrected during
routine maintenance.

(1) Divert surface runoff flows away from the
right end of the embankment.

(2) Revegetate the embankment crest and down-
stream slope.

(3) Develop and implement formal maintenance

and inspection procedures.
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c. Emergency ODeration and Warning Plan: Con-
current with the additional investigations recommended
above, the owner should develop an Emergency Operation
and Warning Plan including:

(1) Guidelines for evaluating inflow during
periods of heavy precipitation or runoff.

(2) Procedures for around the clock surveil-
lance during periods of heavy precipitation or runoff.

(3) Procedures for drawdown of the reservoir
under emergency conditions.

(4) Procedures for notifying downstream
residents and public officials, in case evacuation of
downstream areas is necessary.
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APPENDIX A

VISUAL INSPECTION CHECKLIST
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KENNAMETAL RESERVOIR DAM

PHOTO I EMBANKMENT CREST AND SPILLWAY

PHOTO 2. RESERVOIR AND INLET STREAM

C 2



KENNAMETAL RESERVOIR DAM

PHOTO 3 DOWNSTREAM EMBANKMENT SLOPE

PHOTO 4 EMBANKMENT CREST AND RIGHT ABUTMENT
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KENNAMELTAL RESERVOIR (JAM

~ .1.

5

PHOTO 5. RIGHT ABUTMENT AREA

1.110' IV

IK~

7~Wrs~ ,72,

IFOP~*~ crf'l.--

~j

.4

PHOTO 6. GROUT PIPE
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KENNAMETAL RESERVOIR DAM

PHOTO 7 PRINCIPAL SPILLWAY WEIR

PHOTO B. DOWNSTREAM CHANNEL
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KENNAMETAL RESERVOIR DAM

"1W

PHOTO 9. VALVE HOUSE AND WALKWAY

1 "

PHOTO 10. POND DRAIN OUTLET
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KENNAMETAL RESERVOIR DAM

I4

PHOTO II. POND DRAIN DISCHARGE CHANNEL

PO 1

PHOTO 12. SINKHOLE
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KENNAMETAL RESERVOIR DAM

PHOTO 13. DOWNSTREAM DEVELOPMENT

* I

PHOTO 14. MILLER RUN

ce



DETAILED PHOTO DESCRIPTIONS

Photo 1 Embankment Crest and Spillway from upstream.
Note spillway bridge and valve house.

Photo 2 Reservoir and Inlet Stream from embankment
crest. Note steep shoreline conditions.

Photo 3 Downstream Embankment Slope taken from down-
stream spillway channel. Note lack of vegeta-
tion on slope and vehicle trail on right
abutment.

Photo 4 Embankment Crest and Right Abutment taken
from left abutment.

Photo 5 Right Abutment Area taken from embankment
crest. Note surface runoff flowing onto
embankment crest from vehicle trail.

Photo 6 Grout Pipe located in the right portion of
embankment crest. Red fluid on ground was
also found in the pipe.

Photo 7 Principal Spillway Weir looking upstream from
the discharge channel. Note skewed bridge.
Left support has been broken and is displaced
downstream.

Photo 8 Downstream Channel below discharge channel
showing unformed concrete slab.

Photo 9 Valve House and Walkway

Photo 10 Pond Drain Outlet

Photo 11 Pond Drain Discharge Channel taken from pond
drain outlet.

Photo 12 Sinkhole on terrace above pond drain dis-
charge channel. Sinkhole is located 50 feet
downstream of the pond drain outlet and
immediately above an area of concentrated
seepage in the channel bottom.

Photo 13 Downstream Development. Miller Run is located
to the right of the residence.

Photo 14 Miller Run below dam showing inhabited dwell-

ings on floodplain.
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APPENDIX D

HYDROLOGY AND HYDRAULICS

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

1. Precipitation: The Probable Maximum Precipita-
tion (PMP) is derived and determined from regional
charts prepared from past rainfall records including
"Hydrometeorological Report No. 33" prepared by the U.S.
Weather Bureau.

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

2. Inflow Hydrograph: The hydrologic analysis
used in development of the overtopping potential is
based on applying a hypothetical storm to a unit hydro-
graph to obtain the inflow hydrograph for reservoir
routing.

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

Parameter Definition Where Obtained

Ct Coefficient representing From Corpi of
variations of watershed Engineers

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

topographic map

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

topographic map

*D1
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Cp Peaking coefficient From Corpi of
Engineers"

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

3. Routing: Reservoir routing is accomplished by
using ModifTed Puls routing techniques where the flood
hydrograph is routed through reservoir storage. Hydraulic
capacities of the outlet works, spillways and the crest
of the dam are used as outlet controls in the routing.

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

Storage in the pool area is defined by an area-elevation
relationship from which the computer calculates storage.
Surface areas are either planimetered from available
mapping or U.S.G.S. 7.5 minute series topographic maps
or taken from reasonably accurate design data.

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

5. Dam Breach Downstream Routing: The computer
program is equipped to determine the increase in down-
stream flooding due to failure of the dam caused by
overtopping. This is accomplished by routing both the
pre-failure peak flow and the peak flow through the
breach (calculated by the computer with given input
assumptions) at a given point in time and determining
the water depth in the downstream channel. Channel
cross-sections taken from U.S.G.S. 7.5 minute topographic
maps were used in the downstream flood wave routing.
Pre and post failure water depths are calculated at
locations where cross-sections are input.

*Developed by the Corps of Engineers on a regional
" basis for Pennsylvania.
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HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominately wooded, no

development noted.

ELEVATION TOP NORMAL POOL (STORAGE
CAPACITY): 1496.8 (11 acre-feet.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE
CAPACITY): 1498.6 (14 acre-feet.)

ELEVATION MAXIMUM DESIGN POOL: 1500.0

ELEVATION TOP DAM: 1498.6 (minimum)

OVERFLOW SECTION

a. Elevation 1496.8
b. Type Concrete weir
c. Width 40 feet
d. Length N/A
e. Location Spillover Left abutment
f. Number and Type of Gates None

OUTLET WORKS

a. Type 8 inch water supply pipe
b. Location Left of centerline, near downstream toe
c. Entrance Invert 1480 +
d. Exit Inverts 1N- -
e. Emergency Drawdown Facilities 24 inch outlet pipe

(pond drain) at center of dam

HYDROMETEOROLOGICAL GAGES

a. Type Stage recorder (not working)
b. Location Gate house
c. Records None available

MAXIMUM REPORTED NON-DAMAGING
DISCHARGE None recorded

D3



II
HEC-1 DAM SAFETY VERSION

HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: Kennametal Reservoir Dam NDI ID NO.
PA 482

Probable Maximum Precipitation (PMP) 24.0'

Drainage Area 1.2 sq. mi.

Reduction of PMP Rainfall for Data Fit 0.8 (24)
Reduce by 20%. therefore PMP rainfall = =19.2 in.

Adjustments of PMF for Drainage Area (Zone 7)
6 hrs. 102%

12 hrs. 120%
24 hrs. 130%

Snyder Unit Hydrograph Parameters
Zone 24
Cp 0.45
Ct 1.6
L 1.9 mile
Lca 0.95 mile
tp = Ct (L Lca) 0 .3 = 1.91 hours

Loss Rates
Initial Loss 1.0 inch
Constant Loss Rate 0.05 inch/hour

Base Flow Generation Parameters
Flow at Start of Storm 1.5 cfs/sq.mi=1.8 cfs
Base Flow Cutoff 0.05 x Q peak
Recession Ratio 2.0

Overflow Section Data
Crest Length 40 feet
Freeboard 1.8 feet
Discharge Coefficient 2.69-3.32
Exponent 1.5
Discharge Capacity 319 cfs

Breach Parameters
Section Slope 0.5:1
Section Height 20 feet
Section Width 180 feet
Duration of Failure 2.0 hour
Depth of Maximum Overtopping Prior
to Failure 1.0 foot
PMF Storm 0.35

• Hydrometerological Report 33
•Hydrological zone defined by Corps of Engineers,
Baltimore District, for determining Snyder's Coefficients
(Cp and Ct).
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978

LASr MODIFICATION 26 FE 79

Al NATIONAL PROGRAM FOR INSECTION OF NON-FERAL DAMS
2 A2 HYDROLOGIC AND HYDRAULIC ANALYSIS OF KENNAMETAL RE IVFO DAM
3 A3 PROBABLE MAXIMU FLOOD PW/UNIT GRAPH BY SHYDERS METHOD
4 B 300 0 5 0 0 0 0 0 -4 0
5 B1 5
6 i 1 5 1
7 J1 1. .8 .5 .3 .2
8 K 0 1 1
9 Ki INFLOW HYDR RAPH FOR KENUAIETAL RE OIR DAM

10 M 1 1 1.2 1.2
11 P 24 102 120 130
12 T 21.0 .0513 W 1.91 0.45
14 X -1.5 -0.05 2.0
15 K 1 2
16 KI ROTING AT KENAIETAL RES O IR DAM
17 Y1 1
18 Y1 1 9.21 -1
19 Y41496.8 1497.0 1497.2 1497.4 1497.6 1497.8 1496.0 1498.2 1498.4 1498.6
20 Y41498.8 1499.3 1499.8 1500.3 1500.8 1501.3 1501.8 1502.3
21 Y5 0.0 9..7 27.8 53.0 85.3 123.2 168.3 217.3 268.0 318.7
22 Y5 374.5 524.9 690.0 869.6 1062.4 1267.7 1484.7 1712.9
23 SA 0.0 0.9 11.0 16.5
24 $E1464.3 1495.0 1520.0 1540.0
25 $$1496.8
26 D01498.6 3.1 1.5 210.
27 SL 40. 60. 160. 220. 230.
28 $V1498.6 1499. 1500. 1501.4 1510.
29 K 99
30 A
31 A
32 A
33 A
34 A

PREVIEW OF SIECE OF STREAM NETWORK CALCULATIOhNS

RUNOFF HYDROGRAPH AT 1
RTE HrDROGRAPH TO 2

EID OF NEIWRK

FLOOD HrDROGRAPH PACKAGE (Hi-1)
DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79

RUN DATE: 28 APR 80
RUN TIME: 8. 2.34

NATIONAL PROGRAIM FOR INSPECTION OF NON-FEDEPUL DAMS
HYI DROL.OGIC AND W UIP C ANALYSIS OF K AMETAL -VIR DAM: PROBABLE MA)XIMU FLOOD PMF/Ut= GRAPH BY SNYDERS METHOD

JOB SPECIFICATIONN IR ,N IDAY IHR IMIN METRC IPLT IPRT NSTAN
300 0 5 0 0 0 0 0 -4 0

JOPER NWT LROT TRACE
0 0 0

MU.VTI-PLAN ANALYSES TO BE PERFORE
NPLAN= 1 NrTI0z 5 LRTIOx

RT IOS- 1.00 0.80 0.50 0.30 0.20

D10



SUB-AREA RUNOFF COPTTATION

IFLO HYDROGRAPH FOR W1NNAWEAL RESEVOIR DAM

ISTAQ ICOP 0ECON ITAPE JPLT JPRT INAME ISTAGE ZAUTO
1 0 0 0 0 1 0 C

HYDROGRAPH DATA
IHYDG IUM TAREA SNAP TRSA TRSPC RATIO I3O ISME LOCAL

1 1 1.20 0.0 1.20 0.0 0.0 0 1 0

PREIP DATA
SPFE Pm R6 R12 R24 R48 R72 R96
0.0 214.00 102.00 120.00 130.00 0.C 0.0 0.0

TRSC COMUTED BY THE PROGRAM IS 0.800

LOSS DATA
LROPT S R DLTKR ROI0L ERAIN STRKS RTI SRTL 5CNS AL3X PIM

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT HYDROGRAP DATA
TP: 1.91 CP0.45 NTA3 0

REWSION DATA
STmQ= -1.50 QRCSN= -0.05 RTIOR= 2.00

UNIT H=DRORAPH1 00 E-OF-PERIOD ORDINATES. LAGz 1.91 HOURS, CPz 0.15 VOL- 0.91
2. 6. 12. 20. 29. 38. 49. 60. 71. 83.

96. 108. 121. 133. 144. 153. 162. 170. 176. 181.
185. 187. 188. 186. 181. 177. 172. 167. 163. 156.
154. 150. 146. 142. 138. 134. 131. 127. 1214. 120.
117. 114. 111. 108. 105. 102. 99. 97. 94. 92.
89. 87. 84. 82. 80. 78. 76. 74. 72. 70.
68. 66. 614. 62. 61. 59. 58. 56. 54. 53.
52. 50. 49. 48. 46. 45. 44. 43. 41. 40.
39. 38. 37. 36. 35. 34. 33. 32. 32. 31.
30. 29. 28. 28. 27. 26. 25. 25. 24. 23.

0 HD.-OF-PEIO FLOW
D.DA HR.MM PERIOD RAIN EXC LOSS CO 0 .DA HR.MN PERIOD RAIN ECS LOSS CP

SUM 24.96 23.08 1.88 191668.
634.)( 586.)( 48.)( 5427.44)

t HfDROGXRAPH ROWID

SROUTING AT KENNAMETAL RESERVOIR DAM

ISTAQ ICOMP IECON ITAPE JPLT JPRT INVIE IS TAGE IAXTO

2 1 0 0 0 0 18 0 0ROUTIG DATA
QLO= m AVC IRE I3AME IOPT IPHP Lr

0.0 0.0 0.0 1 0 1 0 0

N, tTPS NSDL LAG AMSK X TS SORA ISPRAT

,D i

S1 0 0 0.0 0.0 0.0 9. -1

STAGE 1496.80 1497-00 1497.20 1497.40 1497.6C 1497.80 1498.00 1498.20 1498.,40
1498.80 14930 I99.80 1513 500.80 1501.30 1501.80 1502.30

FLOW 0.0 9.70 2".8C 53.30 85.30 '23.20 168,30 217-3C 268,00
17.50 524.90 690.00 869.60 1062.40 1,267.70 1484.70 1,'12.90

SURFACE AREA= 0. 1. 11. 17.

,A.,AC:',Y 0. 9. 135. ao8,

ELEATICN* 1464. 14Q5. 1520. 1530.
CREL SPWIZ) COQW EXPW MM CDQL CARDEA XPL

IU96.8 0.0 0.0 C.0 0.0 0.0 0.0 0.r.
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DAM DATA
TOPE. COD ED DAMWD

1498.6 3.1 1.5 210.

CRESZ LENTH 40. 60. 160. 220. 230.
AT OR ELOW
ELEVATION 1498.6 1499.0 1500.0 1501.4 1510.0

PEAK OUTFLOW IS 2453. AT TIM 17.50 HOURS

PEAK OUTFLOW IS 1963. AT TIE 17.50 HOURS

PEAK OUTFLOW IS 1227. AT TDE 17.50 HOURS

PEAK OUTFLOW IS 736. AT TIM 17.50 HOURS

PEAK OUTFLOW IS 490. AT TIME 17.50 HOURS

PEAK FLOW AND STORAGE (END OF PERIOD) SUNM1AR FOR qIWLTIPLE PLAN-RATIO EODIOC CONPUTATIOI
FLOW IN CUBIC FEET PER SECOND (CUBIC METERS PER SCND)

AREA IN SQUARE CLES (SQUARE KILDlWMMS)

RATIOS APPL= TO FLO&
OPERATION STATION AREA PLAN RATIO I RATIO 2 RATIO 3 RATIO 4 RATIO 5

1.00 0.80 0.50 0.30 0.20

HYDROGRAPH AT 1 1.20 1 2453. 1963. 122. 36. 491.
3.11) ( 69.47)( 55.57)( -. 73)( 20.84)( 13.89)(

ROUTE TO 2 1.20 1 2"53. 1963. 1227. 736. 490.
( 3.11) ( 69.46)( 5.57) ( 34.73)( 20.83)( 13.88)(

SUWAAY OF DAM SAFET ANALYSIS

PLAN 1 ............... INITIAL VALUE SPILLWAY CRET TOP OF DAM
.EVATION 1495.00 1496.80 1496.60

STORAGE 9. 11. 14.
OUTFLOW 0. 0. 319.

RATIO MLXDU MAVI'M MAXIU MAXIUM DURATION T11M OF TIME OF
OF RESERVOIR DEPTH STORAE OTFLOW OVER TOP MAX OTTFULOW FAILURE

PW W.S . .EV OVER DAM AC-F FS HRS HOURS HOURS

1.00 1501.02 2.42 19. 2453. 11.75 17-.50 O.X
0.8C 1500.68 2.08 18. 1963. 10.83 17.50 0.0
0.50 1500.06 1.46 16. 1227. 8.83 17.50 0.c
0.30 1499.48 0.88 15. 736. 6.00 1"'.5C 6.c
0.20 1499.04 0.44 15. 490. 3.83 17.5C 0.0
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DAN S 'T*flT N .U:I 1978
L=' IMDFCAIC 26 on 79

I Al NATI'CL W GAN MR 3LF!.C,7JCN CF .Ki-fERAL DAI
2 A2 .DMRM0I.C AND WDRALC ANAL S OF QN!WAL .WMV032 DAM
3 A3 MO0ABE .'M FLOOD ?W r DR3Y ST 3TDRS %VILED
4 3 300 0 5 0 0 0 0 0 -4 0
5 31 5
6 J 2 1 1
7 J1 0.35
3 1 0 I
9 11 3I1L0V SROGRORP MR W(WAL =W3 DAN

10 m I 1 1.2 1.2
11 24 102 120 '30
12 T 1.0 .05
13 -4 1.91 0.45
14 -1.5 -0.05 2.0
15 K 1 2 1
6 KI Z rmCA IWWAMEAL PEEVI3 DAM

171
18 71 1 9.21 -1
19 .414 96.3 1497.0 149T.2 1497.4 11497.6 1497.5 1498.0 1498.2 1 498.1 1498.5
20 w41498.3 1499.3 1499.3 1500.3 1500.3 1501.3 101.3 1502.3
21 Y5 0.0 9.7 27.8 53.0 %.3 '23.2 168.3 217.3 26a.0 318.7
22 15 3T4'.5 524.9 60.0 869.6 1062.4 1267.7 1484.7 1712.9
23 SA 0.0 0.9 11.0 16.5
24 SE1464-3 1495.0 1520.0 15Q4.0
25 S81496.3
26 S01498.5 3.1 1.5 210.
ZIP SL 40. 60. 160. 220. 230.
28 V1198.6 1499. 1500. 1501.4 1510.
29 38 '80. 0.5 *478.6 2.0 1496.3 '502.
30 8 10. 0.3 1478.6 2.0 ',U96.3 1499.6
31 K 1 3 1
32 4W == . .S ,r0 7. DAM 0 .TAT:N M
33 T 0 1
314 !1 1
35 16 0.07 0.33 0.07 1165. 1300. 2000. 0.04
36 7'7 0.0 1300. '000. 1180. 1300. 1170. 1300. 1165. 1310. '16,.
37 *f7 1310. 1170. 1400. *,200. 2000. 1300.
38 X 1 4 1
39 K! MOD xJLS ICU7r' 7" 3A=CN IMU 70 ZAf-CN MCUR

JO 7

.41

.42 760.07 -. 03 0.07 10130. 120 6000. 0.02

.49 V7 0.0 4200. 10CC. 11-10. 1:00. 1.035. 1100. 10N0. 1115. 1030.
144 !7 !1l5. '035. 1200. 1140. 2^.0. '200.
.45 K 99
.16 A

47 A
48 a
49 A
0 A " EW OF " F S.VAM NEAWS :A=%.A..NS

-VWFF = ATI
MTT RMOMRAPH TO 2

DAM SA1T .W 7!"MCN .0LY !978
..AS 0C7'.A7-:N 76Y

04044 4400.ern

.MN :A'."- '2 wAZO0
mm !4'Z .,9.48

MPM=C PCA~ ~ W!CBRL CN: AML 7 N-? SAL tc-M M U

'RALZ "A=%CM ?7.X= -- N77 INAI 3w XMML --- aC

WD~ =D I4 AT =-M VI C M- =-T 'MAN

4CFL V 11 %T :X?" MAC
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M=LTILAN ANA= TO If U U
HLAU 2 NRIOZ 1 L.N20 1

It0.x 0.35

sm)-j Rm7 CmfgAT=0

DOI" Z~f4M MR ENALC RESM0Z!D DM

~TQ Icr M= =A"-E JRLT JiT IL 4 ZuTO
1 0 0 0 0 0 1 0 0

IEM40 AS DATA
n= MWn TAmF SUAP T=A TRWC RTIO =NOWI IsM LXAL

1 1 1.20 0.0 1.20 0.0 0.0 0 1 0

PRB=P DATA
t S M R6 R12 R24 P8 72 R96

0.0 214.00 102.00 120.00 130.00 0.0 0.0 0.0
TC C M MV 3 THE P!0AM 2 0.800

/

L0S DATA
LWIP S.-. M.M 87=. _IAI STM M70 STMT own. A..w RrT

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

MIr ROMMA DATA
TP: 1.91 C2u0.45 TA. 0

!MI C DATA
SY87a -1.50 Q3Nx -0.05 R=QRz 2.00

WT HnMMCidRII100 DW-OF-M M OU EiA2T, LJa 1.91 3M!S, (:Ps 0.45 VOLz 0.91
2. 6. 12. 20. 29. 38. 49. 60. 71. 83.

96. 108. 121. 133. 144. 153. 162. 170. 176. 181.
185. 187. 188. 186. 181. 177. 172. 167. 163. 158.
154. 150. 146. 142. 138. 134. 131. 127. 124. 120.
117. 1,. Il. 106. 105. 102. 99. 97t. 94. 92.
89. 87. 84. 82. 80. 78. 76. 74. 72. 70.
68. 66. 64. 62. 61. 59. 58. 56. 54. 53.
52. 50. 49. 48. 46. 45. 44. 43. 41. 40.
39. 38. 37. 36. 35. 34. 33. 32. 32. 3,.
30. 29. 28. 28. 27. 26. 25. 25. 24. 23.

0 DO--PM00 FL~d

MM 24.96 23.06 1.88 191668.
S634.)( 5.86)( 46.)( 54V.44)

MIC AT WAIrAI. RDUYCZR DAM

2 1 0 0 0 0 1 0 0

AL- OIAM HIAVE sai
It=~ DATk

_____ M AVG UM =SM IXT=7 L.ST
0.0 0.0 0.0 1 1 0 0 0

1 0 0 0.0 0.0 0.0 9. -1

M 1496.80 1497.00 1497.20 1197. 40 1597.60 1497.80 1498.00 1898.20 1498.40 198.60
1498.30 1899.30 149.80 '500.30 1S0.80 1501.30 1501.80 1502.30

MOW 0.0 9.70 27.30 53.00 8.30 123.20 168.30 217.30 26.00 318.70

3714.50 524.90 60.00 869.60 1062.40 1267.T0 148.10 1712.90
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SWFAC ARrAv 0. 1. . 1.

CAZaTTs 0. 9. 135. 408.

W.EVAON4 1464. 1495. 1520. 1540.

1496.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DAM DATA
1498.6 3.1 1.5 210.

CF= L 40. 60. 160. Z20. 23.
C OR BELOW

.LEVT7ON 1498.6 1*99.0 1500.0 1501.4 1510.0

* DAMN ZAQ( DATA
ISO. 0.50 1478.60 Z.00 1496.80 1502.00

P"EM OTLO 3 88. AT = 17.50 o!o

3wN SMECH DATA

180. 0.50 1478.60 2.00 1496.30 'Im9g.60

~IDAM FAnMOR AT 17.17 bIlOM

ta m~ow 1181. AT ",M 17.21 SM

KM Lso won 7" DAM TO D cl m

ISLQ := ICN rlAP JP..T PM~ DMAE Z3TAGE :A=

87651a.81 ,'98003.37414H 3535HN 474H .56 eq7 814982.50 HI11365.004 5218,a.D

3 1 a 0 0 0 0 0

0.0 0 .0 8 .01 1 0 0 0

. 0 0.0 0.0 0.0 a- 0

0.0700 Q.0M0 0.070'0 1165.0 13M0.0 WM0. 0.0400

11'0.00 11:70.00 TAX0.00 2(00 20.0 13 00.OO'3:00

0.0 26.48 283.- '? 66. 46 1356.o,7 205C.3.'3 2866.., 38 15, 20 4896.7,2 61".."-

11".00 172 ' T '" .21 778. '93.42 2 .. .= 12 .,, ..
*236.05 1243.16 1250.26 12r. 37 1,264.4 7 I,2? .58 1 , a . 6 1 25.,"9 1292.39 ' 300 .OC

0 !9 4 2 2153. 86.... .. ........... .... . 35... ..... "..'! 3" . !- 6 5 .0 15 44 .o



4M PL.S NDC FO STAI M M0 CATZI FM

3= r4M Jw 7 3 SA :U

1 3 0 0 0 0

AU. PUI hIV1K S*

a= C-03 AVG :0 :Uf lr e3
0.0 0.0 0.0 1 1 0 0 0

43M? am'~ LAG AM= I TsX STMR ZI1tAT
1 3 0 0.0 0.0 3.0 0. 0

NORML DEMT ama Ror

M(l) W~(2) QN(3) !Lyr UMAU MJLJV S.
0.0700 0.0300 0.0700 '030.0 12.0 000 . 0.02000

==OK MAT--SA,Z-Z"7,S-,A,.Z 
- -M'

0.0 1200.00 1000.00 1140.00 '100.00 '035.00 1100.3C 1030.30 ''15.00 '030.30
1115.00 1035.00 1200.00 1140.00 2000.00 1200.00

0.0 20.38 57.15 113.35 188.97 284.03 398.1 532.42 685.'6 558.,-,

1050.72 1262.34 1093.39 1821.41 2466.75 342.89 '749.-83 6387.57 8356.11 10"5. 4a

0.0 2939.53 '0335.-45 Z763.2 4093.53 65577.56 w-342. a i;3e90.81 8a8u9.3r 24182;.•

308408.75 385169.75 47,2665.31 498661.12 6103rS.50 819951.44 1133006.30 !56381!.00 2128092.00 264145-,. x

STAE
1030.00 1038.95 1047.89 1056.4 1065.79 107 4.74 i03.68 1092.63 1101.58 ,'10.3

1119.47 1128.42 113.3, 1146.31 11535.26 1164.21 113.16 1182.10 1191.05 '200..0

0.0 2939.53 10335.45 263.82 4043.-53 655,.56 M742.81 13690.81 1848649. 3 2482-5.S

308408.75 385169.15 C 2665.31 498661.12 6103n.50 SIM951. 44 1133006. 00 15638 7.00 2128092.-00 28J11457. DC

MAmq STAGE :3 1032.6

,AUM0 STAGE :5 1033.0

nKA FLN ACD S."RAGE EM 7 SM1 -tp.~ ML-M1?.Z p'..M-RAr.C E=MDC = A= Cw

=I~Rc Fm m~ smom XBIC WE: W m=)
AREA :X 3MMR C:- SAm C,3r.M)

CPA7..CN STAr-M AMK 'L A A 1
0. 35

9MDOCXAP A: ..Zo5g

2 859q.
24.31)(

so T 1.20 85-8.

3.")24.1'
2 1681.

3.''
2.2

I , O4-.-I __- NMO852.



X9AR MMO SAET-. AHA=

.....AN... 1 C-.M VALUE SPfl.AY 3.E5T MP OF UMI
WrA=OCt 1196.50 1196.50 1498.60

STORAGE 11. 11. '14.
JTLNC. 1. 319.

RATTO M'AIM"~ -VM4 V4~JM Mk%=4N OURAT0 ME OF -M orX IqVSCT .117M STOAGE OU7tIMN NER lP MAX X.rN F=TI
1w Wl. .E-V No Zi4 AC-FT mR HM tm 0M

0.35 1419. 65 '.05 16. 558. -. 00 17.50 a..,

............ flCMAL VALUE SP"'AY --~ MP -7 :)AM
a ZZOON 1496,50 ~ 1496.30 '1498.60
sTOAG 11. .. *11OUTLO 0. 319.

RA7IC AMMO %%)=KM MAXMtN MAMICH ACN 7-' E 0 -=M 7
Y IEVOZR '-C-" =LAGE OL'TLOW ML P MAX =TP..V FA=-7RE

PW W .S. .L!7 OVER DAM AC-M OR H OR

PLAN SUM.F.t 10

0.35 853. i 168.' 1.6

ULAN 2 sTlA7CW 3

Nkv"e '4A.ZMG 7.1
RAo R3, F TGE T M

0.35 981. 1168.5 '58

PUAN I T7W .

MA.XDLM fAI.'ud m '

.35 s5u. C.

PLAN 2 STA%-.C

RA70 ~ SA=%. 7--MU

F.35 m~ 3 .- -
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APPENDIX E

PLATES



LIST OF PLATES

Plate I Regional Vicinity Map

Plate II Longitudinal Section, Plan and
Typical Section of Dam

Plate III Cross Sections and Stream Profile
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GEOLOGY

Geomorphology

Physiographic Province: Kennametal Reservoir Dam
is located along Miller Run on the west flank of Chestnut
Ridge. The rocks which underlie this site are part of
the Allegheny Mountain section of the Appalacian Plateau
physiographic province. The Allegheny Mountain section
is characterized by elongated anticlinal ridges trending
about N30 0 E, that have a local relief of as much as 1500
feet.

Local Features: The valley walls immediately above
the dam are strewn with massive sandstone blocks. These
blocks are believed to have slid down the hillside after
the underlying supportive shale beds had been weathered
away.

Structure

Chestnut Ridge is a NE-SW trending anticlinal fold.
According to estimates obtained from the Greater Pitts-
burgh Region Structure Contour Map the strata in the
vicinity of Kennametal Dam strike at N42 0E and dip about
6° to the northwest.

Faulting: A normal fault striking NE-SW and dip-
ping steeply to the east extends for at least 2 miles
along the east flank of Chestnut Ridge. This fault was
noted on the Greater Pittsburgh Region Structure Contour
Map of Allegheny, Armstrong, Beaver, Butler, Washington
and Westmoreland Counties. The southern limit of the
fault is approximately 4 miles northeast of Kennametal
Dam. No others were noted on this geologic map, nor
were any observations made which would indicate faulting
in the rocks that outcrop around the dam site.

Stratigraphy

General: Rocks on the hillside of Kennametal
Reservoir Dam belong primarily to the Kittanning and
overlying Freeport Formations, Allegheny Group of
Pennsylvanian Age.

F1
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I
Immediate Vicinity of Dam: Bedrock in the immediate

vicinity of Kennametal Dam is the Upper Worthington
Sandstone Member, Kittanning Formation, Allegheny Group.
The Upper Worthington Sandstone Member consists of a
light brown to light gray, coarse grained, quartz rich
sandstone. It often contains streaks or clasts of
black carbonaceous material.
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