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LEVEV ID
PHASE I REPORT

NATIONAL DAN INSPECTION PROGR.AN

Name of Dam: ThOMAS W. KOON

State and State Number: PEN1~SYLVA14IA — 5—49

County Located: BEDFORD

Stream: EVITTS CREEK, POTOMAC RIVER BASIN

Date of Inspection: Apr il 25, 1978

) Based on a visual inspection, past performance and available engineering
data, the dam and its appurtenances appear to be in questionable condition.
The following recommendations are made:

1. The flashboard base and pins on the spillway crest should be
removed immediately.

2. Additional hydraulic studies should be performed to ascertain
the adequacy of the spillway and to determine maximum expected
pool level.

3. Structural stability should be investigated based on the
hydraulic studies.

4. Further studies should be initiated to determine the cause of
leakage adjacent to the spillway abutments and to investigate

‘ 
the possible danger to the structural integrity in case of a
high pooi level.

5. The cause of settlement on the eastern roadway slab should be
determined and corrected.

The presen t spilivay capaci ty will pass only 32 percen t of the PMF with
the pool surface at the level of the spring line of the roadway arches.
This capacity can be increased to 39 percent by removing obstructions on
the spillway crest. A larger capacity can be reached by increa sing the
design surcharge. Further studies will be required to determine the
structural stability of the dam. Good practice requires that the spring
line of the arches be above the maximum flood level. For this reaspn,
the spiliway is considered to be inadequate.

Submitted By fBERGER ASSOCIATES , INC h~.~DR~K JO ~CSLU
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SECTION 1 — PROJECT INFO~NATION

1.1 ~~NERAL

a.\1AuthoritY

The Dam Inspec tion Ac t, Public Law 92—237 (Appendix III)
authorized the Secretary of the Army, through the Corps of Engineers, to
initiate a program of inspections of dams throughout the United States.
Phase I Inspec tion and Repor t is limited to a review of available data,
a visual inspection of the dam site and the basic hydraulic calculations
to determine the hydraulic adequacy of the sPillwa

~~~D

/~ 

— 

~~~~~~~~~~~~~~~~~

‘ ‘ The purpose is to determine if the dam constitutes a hazard to
human life and property.rc~1.2 DESCRIPTION OF PROJECT 

~~~~~

— ---- . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a. Dam and Appurtenances

Thomas W. Koon Dam is a concrete gravity dam, constructed in
monolithic sections. The dam carries a 22 foot wide state road (L.R.05006)
with sidewalks on each s ide of the roadway. The total length of the
br idge is 726 fee t inc lud ing 4 arch openings at 66 foo t width each over
the spillway. The gatehouse is located in the center of the dam. The
crest of the spiliway is at elevation 1017. The roadway grade is at
elevation 1037.0 and the lowest foundation is at elevation 925.0. Low
streambed elevation was at 945.0. See Appendix D, Plates IV through X
for general elevations, typical sections and other information. This
dam is situated 1.3± miles upstream from the Lake Gordon Dam. Refer to
Dam No.242 on Plate II, Appendix D.

b. Location; Cuinberland Valley Township, Bedford County
U.S. Quadrangle, Hyndman, Pa.
Latitude 39°46.6’, Longitude 78°39.8’
(Append ix D , Plates I and II)

c. Size Classification: Intermediate (12,400 acre—feet)

d. Hazard Classification: high (Section 3.1.d)

e. Ownership: City of Cumberland, Mary land
City Hall , Box 1702
Cumber land , MaryLand 21502

1. Purpose of Dan: Water Supply

¶ — 3 —
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g. Design and Construction History~

The dam was designed by J. E. Greiner Company , Baltimore ,
Maryland , for the Evitts Creek Wa ter Company and the City of Cumberland ,
Maryland . The construction drawings are dated May, 1931. Construction
was started in June , 1931 by yang Construction Company and completed in
June , 1932. Impounding of the lake started in March , 1932. The Permit
Application was approved in June , 1931.

h. Normal Operating Procedures

The dam is f or domestic water supply and supplements the water
supply reservoir downstream (Lake Cordon Dam) . The actual water supply
intake is located at the Lake Gordon Dam and when the f low over the
spillway is not sufficient to keep Lake Gordon at spillway level , releases
are made through valves located in the control tower at the Thomas W.
Koon dais to satisfy the requirements downstream.

1.3 PERTINENT DATA

a. Drainage Area (square miles)

Computed for this report. 44.2

b. Discharge at Dam Site (cubic feet per second)
See Appendix B for hydraulic calculations

Maximum known flood , March 17, 1936
estimated on basis of record for upstream
U.S.G.S .  gaging station 7 ,100

Outlet works low—pool outlet at pooi El. 960 50

Outlet works at pool level El. 1017.4
(spillway crest) 240

Spillway capac ity at pool El. 1026.0 (maximum
pool design surcharge ) 19,900

c. Elevation (feet above mean sea level)

Top of roadway pavement 1037.0

Underside of center of arches 1033.2

Spring line of arches 1024.17

Spillway cres t (top of plank) 1017.4
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Upstream portal invert 955.5

Downstream portal invert (24 inch needle valve) 957

Streambed at centerline of dam 945

Maximum tailwater (Lake Gordon pool with water at
level of top of dam) 959

d. Reservoir (miles)

Length of pool 2.2

e. Storage (acre—feet)

Spiliway crests (El. 1017.4) 6,790

Spring line of arches (El. 1024.17) 8,480

Design pool (El. 1026) 8,980

Underside of arches (El. 1033.2) 11,200

Roadway Surface (El. 1037.0) 12,400

f. Reservoir Surface (acres)

Roadway Surface (El. 1037.0) 343

Underside of arches (El. 1033.2) 325

Design pool (El. 1026) 282

Spring line (El. 1024.17) 265

Spillway (El. 1017.4) 227

g. Dam

Type: Concrete Gravity

Length: 726 feet including bridge approaches

West Approach Length: 90’—lO”

Spillway and Gatehouse Length: 298 feet

East Approach Length: 337’—2”

Roadway Elevation: 1037.0

— 5 —
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Roadway Width: 22 fee t plus 4 foot sidewalks on
each side , plus parapets.

Lowest Foundation Elevation: 925.0 (as per plans)

Maximum Structural Height : 112 feet

A cu tof f  wall 6 feet wide is shown at the upstream end with
varying depths . No grout curtain is indicated on the plans .

h. Outlet Facilities

Water is taken into the control tower through six 24—inch by
36—inch sluice gates. They are in pairs with centerline elevations of
957.0 , 984.5 , and 1012.0. After  passing through a bar screen , water is
carried in two 36—inch p ipes to two 24—inc h needle valves , which spray
the water out to the channel downstream from the dam .

Access to the control tower operating floor is from the road-
way on top of the dam .

Centerline elevation of the needle valves is 957.0.

i. Spiliway

Type — Uncontrolled , modified ogee weir .

Length of weir — Four sections , each 59.5 feet long . Total
effective length, 237 feet. The sections are separated by piers supporting
a roadway.

Crest elevation — The original ogee design had a crest elevation
of 1017.0. Over the years the crest has been built up with 1.5 inches
of gunite and horizontal 3—inch by 8—inch planking has been bolted on
top to support flashboards. Crest elevation is now calculated to be at
1017.4.

Upstream channel — The spillway is in the center of the dam
at the deepest portion of the reservoir.

Downstream channel — The discharge from the spillway flow s
down the ogee section with some five-foot—high steps on the sides , and
empties into the Lake Gordon pool which is ten to f if teen fee t deep at
the toe of the dam (Append ix D, Plate III, photographs).

j. Regulating Outlets

Twin 24—inch needle valves were provided for regulating low—
flow releases from the reservoir. Over the years these valves have

— 6 —  
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become frozen in the open position. Regulating is now done with the
back—up sluice gates but the water still flows out of the needle valves .

The removal of the planking would increase the efficiency of
the spillway considerably. For instance, the discharge with a pool
elevation of 1026 would change from 19,900 cfs to 23 ,900 cfs .

See Section l.3.h for available means for making an emergency
drawdown .

- 7 -
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SECTION 2 — ENGINEERING DATA

2.1 DESIGN

a. Data Available

1. Hydrology and Hydraulics

A Permit Application Report was prepared by the Pennsyl-
vania Department of Environmental Resources (PennDER) in June, 1931, for
construction of this dam . This report states that the spillway capacity
is as follows:

Elevation 1024.17 Q Discharge = 17,800 c . f . s .
Elevation 1025.0 Q Discharge = 21,000 c . f . s .
Elevation 1026.0 Q Discharge = 23 ,900 c . f . s.

This report also lists the lake area as 268 acres , the
length of the lake as 2 .2  miles and the storage capacity as 7 ,060
acre—feet .

2. Dam

A geological report was prepared by Charles Swartz of
John Hopkins University.  The report is dated March 7 , 1931. The contrac t
drawings show rock elevations as obtained from core borings (Appendix D,
Plate V ) .

A small drawing in the f ile  dated February , 1931, indicates
the design assumptions and load ing conditions as follows :

Design Assumptions:

Weight of masonry — 140 pounds per c .f .
Weight of water — 62.5 pound s per c . f .
Ice thrust acting at crest — 20,000 pound s per lineal foot.
Upward pressure, full head pressure at heel decreasing

uniformly to 0 at the toe, acting over 2/3 the area.
Maximum head over spiliway — 9 feet .
Surface of tail water 62 feet below crest.
No silt in reservoir.
No wind when reservoir is empty .

Assumed Conditions of Loading:

1. Weight of masonry .
2. Weight of masonry and full head pressure of water dam ful

— 8 —  
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3. Weight of masonry, full head pressure of water darn f ull
and upl i f t .

4. Weight of masonry, full head pressure of water dam full,
uplift and ice.

5. Wei ght of masonry and full head pressure of water 9 feet
over crest.

6. Wei ght of masonry , fu l l  head pressure of water 9 feet
over crest and uplift.

Graphs on the drawings indicate that the resultant of any
of the loadings falls within the center third of the spiliway section,
except in the higher regions .

The concrete design strength of the dam is 2,500 psi.

3. Appurtenant Structures

St ructural design analysis or criteria are not available
for the gatehouse and bridge structure. The bridge is posted for 15
tons maximum weight . The concrete design strength for the bridge and
gatehouse walls are indicated as 3,000 psi.

b. Design Features

l. Dam

The dam is constructed in monolithic sections with lengths
varying from 30 feet to 77 feet. The monolyths are shown on the drawings
separated by a 3/4 inch expansion joint. The center section, containing
the spiliway and gatehouse has only one expansion joint shown, but
presumably has other joints over this length.

The main footings are set on rock with a cutoff wall at
the upstream side of the dam. This wall is shown as 6’O” wide and with
a varying depth. Minimum depth scales off as ten feet.

The maximum foundation pressures for the spillway section
are shown as 5.32 tons/square foot at the toe and 7.3 tons/square foot
at the heel. The dam has been designed for a maximum pool level of 1026
(9 feet over the spiliway) and an ice pressure of 20 kips/ linear foot
or 1.66 kips per linear inch. Assuming that melting crushing pressure
of ice is 400 psi, the ice depth would be 4.2 inches.

The gravity section of the dam starts at elevation 1027.0
and the normal dam section is stepped . The minimum base width is 32.0
feet , except at the end s of the approaches , where small reinforced
concrete retaining walls have been used . The footings for these walls
are not indicated to be set on rock. On the west abutment , the general
elevation (Append ix D , Plate IV) indicates that a cutoff  wall was to be

— 9 —  

- - - - - - --~~~—~~~~--~~~~~~~~ ~~~~~~~~~~~~~~~ 
- -

~~~~~~~



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

placed at the upstream side. Detail drawings in the file, however , do
not indicate any cutoff walls. The footings at the west end are only
2’6” wide. The east abutment does not indicate the requirement for a
cutoff wall and this was presumably not installed . Footing elevations
here are well above spiliway crest elevation.

The spillway chute is a gravity concrete ogee section
forming a concrete slab excavated in rock at the toe with a length of
approximately 35 feet (Appendix D, Plate VII). This toe of the spillway
is also curved and stepped on the sides to direct the water towards the
center of the stream. Only minimal reinforcement is placed in the top
of the spiliway section (#6 at 12 inches, length 50 feet) to allow for
tension in this area due to ice pressure. The clear opening between the
piers is 59.5 feet. There are four bays each. The bridge is carried by
a reinforced concrete arch across each bay (Appendix D, Plate X).

In the center of the dam is the gatehouse or control
tower, with two spillway bays on each side. The gatehouse projects
about 22 feet on the upstream side and has an overall width of 34 feet.
All gate controls are located on a floor at elevation 1027, except two
24 inch needle valves located at elevation 957. A spiral stairway is
provided for access to this level (Appendix D, Plate IX).

2. Appurtenant Structures

All appurtenant structures are an integral part of this
concrete gravity dam .

c. Design Data

1. Hydrology and Hydraulics

PennDER’s permit application report states that the
spillway discharges at elevations 1024.17, 1025.0 and 1026.0 are 17,800,
21,000 and 23,900 cfs, respectively . Stability design calculations are
based on a maximum pool elevation of 1026.0. The PMF discharge of
61,900 cfs would cause a pool elevation of about 1037.0.

2. Dam

The design drawings indicate the top of rock profile on
the centerline of dam and above and below the dais. These profiles are
based upon test boring information. The boring results are not included
in the plans. The type of overburden has not been identified . A
geological report is also available in the files.

— 10 —
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2.2 CONSTRUCTION

Construction data available for review consists of the original
contract drawings and progress reports from June , 1931 to January , 1932.
A report concerning the leakage, written June 30, 1932, states that
grouting had taken place in the area between Station 5+00 and 5+75 to a
depth of 30 feet to intercept the water carrying zone between the sand-
stone and shale. No other reference to grouting was found . Immediately
after construction was completed, leakage occurred at both abutments.

2.3 OPERATION

No formal records of operation problems were available, except
several statements concerning the leakage occurring at the abutments and
some inspection reports. Mr. Nixon, Superintendent of the water company
stated that leakage had reduced considerably since the flashboards (2
feet high) had been removed.

2.4 EVALUATION

a. Availability

The available design drawings were provided by Division of
Dams and Encroachments, Pennsylvania Department of Environmental Resources.

b. Adequacy

1. Hydrology and Hydraulics

The hydrologic and hydraulic analysis for this dam is
very 1imi~ed. There were no records of rating curves for outlet works
and spillway , frequency curves, design storm or flood hydrographs.

2. Dam

The construction drawings are the only available design
data for this structure.  These drawings included a spillway section
indicating the loci of points of application of the resultant forces for
various assumed loading conditions and a listing of design assumptions.
No calculations of shear resistance ~iere included and there were no
design calculations for the reinforced sections of the gatehouse and
bridge.

c. Qperating Records

No formal operating records are available for review. Descrip-
tions of leakage problems are in the file and were confirmed by the
Superintendent. This leakage increases considerably with higher pool
levels.

— 11 —
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d. Post Construction Changes

When leakage occurred in June , 1932 , a terra cotta drain was
installed behind the low walls adjacent to the lower portion of the
spillway and carried around the end of the walls into the downs tream
channel. According to records in the f ile , considerable turbidity
existed in the discharge at that time.

e. Seismic Stability

The dam is located in Seismic Zone 1 and it is considered that
the static stability with the norma l safety factors is sufficient to
withstand minor earthquake induced dynamic forces . No calculations or
studies have been made to confirm this .

— 1 2 —
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SECTION 3 — VISUAL INSPECTION

3.1 FINDINGS

a. General

The general appearance of the dam and connected structures are
good , except a few troublesome areas . The maintenance of the gates is
excellent. A visual checklist is in Appendix A. Pool elevation at the
time of inspection was 1017.1.

b. Dam

Some deterioration has occurred on the concrete surface and a
large section had been gunited some years ago (no record). A small area
of th is gunite had again spalled, but it djd not seem serious at the
time of inspection.

The dam structure had very little cracking or spalling of the
surfaces. The expansion joints were all open at the downstream side and
pr esumably the copper waterstops at the upstream side are holding .
There is a measurable amount of leakage at the left and right abutments .
Rough measurements , using a stop watch and a container indicate flows
of at least 20 ,000 gallons per day on the left  side of the spillway and
40 ,000 gallons per day on the right side . All of the seepage could not
be collected for measurement.

The gatehouse tunnel under the roadway has some stress cracks
and some water is seeping through the joints. The roadway is not sealed
properly and the salt water seeping through is causing large deposits of
calcium and corrodes the steel structures rather seriously .

The two needle valves at elevation 957 are not operable , but
the superintendent stated that they are scheduled for extensive repairs
and maintenance this summer.

The f lashboards were removed this spring and the suppor ting
pins , according to the plant operator , will be removed this season.
Leakage reduced considerably after removal of the two extra feet of
head .

The easternmost section of the roadway and sidewalk had se ttled
and is being repaired . This settlement could be caused by soil erosion
from the leakage or from broken roadway gutters. The first condition
could point to a serious problem.

— 13 —
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c. Reservoir Area

The lake area is clean and well maintained . The reservoir
banks do not indicate any special erosion problems . The approach to the
spillway is the lake and it is clear of any obstructions . Fishing from
the banks is permitted , b~ t there is no boating or swimming. Little or
no siltation has occurred near the dam according to the superintendent.

d. Downstream Channel

The downstream channel is the upstream end of the downstream
reservoir (Lake Gordon) and is wide and clear . Failure of the Thomas W.
Koon Dam would probably cause a failure at Lake Gordon Dam downstream.
Failure of either dam would cause considerable loss of life and extensive
economic loss in the downstream valley which is developed and has several
small communities. Evit ts  Creek joins the North Branch of Potomac River
in South Cumberland , Maryland , about 12 miles from this dam . The dam is
considered to be in the High Hazard Classification.

3.2 EVALUAT ION

The observed physical condition of the dam and its appurtenant
structures was reasonably good . However , a number of items were noted
that ind icate less than satisfactory condit ions prevail. Points of
concern include the apparent steady seepage at the right and left walls
adjacent to the spillway ; the information tha t seepage increases with
increased pool elevations ; the inoperable condition of the needle valves
in the gatehouse; and the limited capacity of the spillway as determined
by the hydraulic calculations.

Indications are that , in the event of a PMF , the Lake Gordon Dam,
located downstream from this structure would fail first, thus reducing
the impact of this dam on loss of l i fe  and property .
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURE

An interview with Mr. Nixon, darn superintendent , indicated that
there is not an established procedure for operating the dam, except to
maintain a pool level of 950 at the downstream Lake Gordon. There is no
pipeline between this dam and the filter plant located directly down-
stream of Lake Gordon. The needle valves are not operable and are in
an open or partly open position. Releases are controlled by opening one
of the six gates. Flashboards have been removed and according to the
owner’s representative will not be replaced.

4.2 MAINTENANCE OF DAM

The gates are all operated regularly and are well greased. Salt
water seeping through the roadway is causing maintenance problems, but
does not affect the operation of the gates. The City has requested the
Department of Transportation to seal the deck. However, no action has
been taken over the years. The bridge was constructed by the Evitts
Water Company and the dam is owned by that company . There is probably a
question as to who is responsible for the maintenance of the bridge.

4.3 MAINTENANCE OF OPERATING FACILITIES

The gates are operated regularly and are well greased. The needle
valves are not operable, but will be repaired this summer according to
the owner’s representative.

4.4 EVALUATION

The general maintenance of the structure is good with the exception
of the leakage at the abutments and the seepage through the roadway
surface into the gatehouse.

— 15 —



__-

SECTION 5 — HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data

The hydrologic and hydraulic analyses available from PennDER
for T. W. Koon Dam were not very extensive. No. area—capacity curve,
frequency curve, unit hydrograph, nor flood routings were submitted by
the designer to PennDER. There was a statement that the spillway would
pass 17,800 cfs with the wa ter level at the spring line of the arches
(1024.17 feet).

Area—capacity curves and a spillway rating curve have been
developed for this report using the information in the construction
drawings and on U.S.G.S. topo sheets. Hydraulic computations made for
this report are in Appendix B.

b. Experience Data

In the period that the dam has been in existence, from 1931 to
the presen t, the maximum flood was that of March 17, 1936, when the flow
was about 7,100 cfs. The spillway passed that flood without distress.

c. Visual Observations

On the date of the inspection, no conditions were observed
that would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event.

It was noted that the ogee spillway cres t is obstructed by the
remains of a former flashboard installation. These consist of horizontal
3—inch x 8—inch planks bolted to the crest and vertical steel pins set
in holes in the spillway crest. These items catch drift and lessen the
hydraulic efficiency of the spillway. It is recommended that they be
removed.

d. Overtopping Potential

This dam has an overall height of 92 feet above streambed and
a maximum storage capacity of approximately 12,000 acre feet, both
calculated to roadway level. These dimensions indicate a Size Classifi-
cation of “Intermediate”.

- The Hazard Classification is “High” (See Section 3.l.d).
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The Recommended Spillway Design Flood (SDF) for a dam with the
above classifications is the Probable Maximum Flood (PMF). The PMF for
this site is 61,900 cfs but the spillway capacity at the design surcharge
level (Elev. 1026.0) is about 19,900 cfs or 32 percent of PMF.

If the spillway crests are restored to their or iginal cond ition,
the PMF inf low, adjusted for the storage effect of the reservoir, would
result in a maximum pool elevation of about 1037.0 (roadway surface).
The pool elevation will be only a little higher if the crests are not
res tored , since at these high flows, each archway opening will be acting
as an orifice rather than as an ogee weir (see Appendix B).

Fcr a concrete gravity dam with superimposed highway br idge
such as this structure, “overtopping” might be considered to occur when
the pool level is even with the roadway surface. If this definition is
accepted then calculations made for this investigation indicate that
this dam will not be overtopped .

The ability of the dais and roadway bridge to resist the loads
resulting from passing a PMF flow is discussed in Section 6.

e. Spiliway Adequacy

If the dam and roadway bridge can withstand the stresses of
passing a PMF flow, the spiliway is considered to be adequate.

If the dam and roadway bridge can only stand the stresses
associated with the design pool level (Elev . 1026.0, discharge 24,000
cfs or 39 percent of PMF) then the spillway is seriously inadequate.

— 1 7 -.
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SECTION 6 — STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

The outside surfaces of the dam did not indicate by visual
observation any undue cracking resulting from shrinkage or stresses and
the general appearance was excellent. A point of concern was the settle-
ment of roadway and sidewalk near Station 6+50, which could have been
caused by roadway drainage through pavement cracks or underground
seepage. Its cause should be thoroughly investigated . The spillway
surface should be checked for deterioration after the pool level has
dropped below the spillway crest.

b. Design and Construction Data

Design calculations for stability, sliding resistance or
concrete stresses were not available. The design drawings indicate
elevations for depth of foundations and cutoff walls, but there are no
as—built drawings to review actual construction. Correspondence indicates
that some grouting had taken place in 1932. Records concerning this
action as to location, take, etc., were not found in the files. The
loci of resultants for the spill.way section indicates that the dam is
designed within acceptable criteria for pool levels up to elevation 1026
(nine feet over spiliway crest) . The concrete used was supposed to be
2 ,500 psi concrete for mass pours and 3,000 psi for reinforced sections.
The dam was not designed for silt accumulation on the upstream side , but
according to the Superintendent l i t tle siltation has occurred . Ice has
never been p iled up against the dam.

c. Oper ating Record s

Formal records are not maintained . The maximum discharge was
recorded for 1936 and was about three feet above spiliway crest. No
specific problems could be recalled. The flashboards were installed ,
according to the superintendent , abou t six years ago and removed during
the spring of 1978. Ice has never caused damage to the flashboards.
The demand for water in this community has reduced over the years.

d. Post Construction Chan&es

Although some details for flashboard sockets are shown on the
draw ings , they were shown as plugged with oak plugs . The files do not
indicate approval for flashboard installation.

The installation of a terra cotta pipe at the abutments to
drain the leakage around the end of the lower spillway wall occurred one
month after the construction of the dam had been completed.

— 18 —
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In 1937 , application was made to draw down the lake 40 feet to
“catch turbid water of the spring freshets”. No records or descriptions
of actual construction are available in the files.

e. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

f .  Structural  Stability for Pool Levels Above Elevation 1026

Append ix D, Plate VI , ind icates the loc i for different  loading
conditions for a max imum pool elevation of 1026 . In Appendix C, approxi-
mate calculations have been mad e for an assumed pool elevation of 1037,
neglecting the pool influence at the downstream side and the weight o f
water on the spillway. The results indicate that the dam would be in
danger of overturning or sliding. The resultant falls outside the
middle third of the spillway section and this could cause additional
up l i f t  forces under the spillway .

The available information is not sufficient to determine the
maximum pool level this dam could sustain without failure . Additional
information is required on the rock foundation strata . The collection
of this information and a detailed stability analysis should be a part
of the additional investigations.

_ _ _ _ _ _ _ _ _ _ _ _ _  
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SECTION 7 — ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

a. Safet i

The visual inspection and operational history indicates that
the T. W. Koon Dam is functioning sat isfactori ly, with the exception
that leakage occurs at both abutments and that this leakage increases
considerably with higher poo1 levels. The efficiency of the spillway
has been decreased by the installation of a row of boards on top of the
weir crest. The darn was designed for a maximum pool level of 1026 and a
discharge of 24 ,000 cfs.  The Sp illway Design Flood (SDF) for this
location is 61,900 cfs and preliminary calculations indicates that this
inflow could cause problems .

b. Adequacy of Information

The information tha t was available is considered sufficient to
make a reasonable assessment of the project.

c. Urgency

It is considered important that the recommendations suggested
in this section be implemented immediately.

d. Necessity for Additional Studies

It is considered necessary that the owner should initiate
additional studies to investigate the following :

1. The cause of leakage increases with increased head and
methods of reducing and controlling this leakage.

2. A detailed hydrology and hydraulic study to determine
maximum safe pool level with the recommended spili way
design flood in accordance with the guidelines.

3. Based on the results of an in—depth hydraulic analysis ,
review the structural adequacy of the dam and spillway .

4. The cause of settlement and preparation of future
settlements in the easternmost section of the roadway
on the dam .

— 20 —



7.2 RECOMMENDATIONS

a. Facilities

1. In order to improve the spillway capacity, the owner
should Immediately remove the obstructions on the spill—
way crest (pins and 3 inch x 8 inch boards).

2. Studies as outlined in Paragraph 7.1.d should be initiated
as soon as practical.

3. Weirs should be installed at both abutments and daily
readings of pool elevation and the amount of leakage
should be recorded .

b. Operation and Maintenance Procedures

Al t hough the dam and facilities are maintained in good condition,
it is considered important that the following procedures be adopted .

1. To prevent fur ther  damage caused by salt water leakage
through the roadway deck , the roadway should be sealed .
Most of the damage is occurring on the circular steps
leading to the needle valves and in an emergency , the se
should be accessible.

2. An around-the—clock surveillanc e during periods of high
precipitation should be developed to allow detection of
problems at an early stage . A formal downstream warning
system should be implemented for emergencies.

— 21 —
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CHEC K LIST - DAM INSPECTION PROGRA M

PHASE I - VISUAL INSPECTIO N REPORT

NAD NO. 
- 
240 -

PA. ID II 5—49 NAME OF DAM 
— 
T. W. Koon HAZARD CATEGORY High

TYPE OF DAM : Concrete Gravity 
-

LOCATION: Cumberland_Valley TOWNSHIP Bed ford COUNTY , PENNSYLVA N I A

INSPECTIO N DATE 4—25—78 WEATHER Cloudy 
- - 

TE MPERATURE 530

INSPECTORS: H. Jongsma — R. Houseal Owner Representatives
Mr. Nixon

R. Steacy —
- 
A. Bartlett Mr. Stamp f

C. Gray —
- 
R. Marion

NOR MAL POO L E L E V A T I O N : 1017 
- 

AT T I ME OF I N S P E C T I O N :

BREAST ELEVATIO N : 
- - 

1037 POOL E L E V A T I O N : 1017.1

S P I L L W A Y E L E V A T I O N : 
- 

1017 
- 

TA 1 LWA T ER ELEVA T I ON : 950

MAXI MUM REC ORDED POOL ELEVATIO N: 3 ’± over spillway (1936)

GENERAL COMMENTS:

Two—lane roadway across top of dam
Six gates
Pins for flashboards. No flashboards , some debris on pins 

— ._ _
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DAM NO. NAD 240

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

REMARKS &
OUTLET WORKS 

- 
OBSERVAT I ONS RECO 11MENDATIO~1S

A. I NTAKE STRUCTURE Gatehouse located betwee:
the 4 spillway sections.
Some leakage at lower
level.

B. OUTLET STRUCTURE
Good condition . Some
cracks at elevation 955 i side
the structure .

C.  OU TLET CHA NN E L  - ________________________ _________________________

Stream below spillway 200 ±
wide — quiet under normal flow.
Part of Lake Gordon Dam
located downstream

0. GATES - 

Ui operable and in Two needle valves in open
good condition, position and not operabl&~ -

Will be repaired this
summer .

E.  E M ER G E NCY GATE
~one

F. OP E R A T I O N  & - ________________________ ________________________-
CONTROL ~el1 maintained.

G. BRIDGE (AccEss) - _________________________ __________________________

lone

- . .
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DAM NO. MAD — 240

VISUAL IN SPECTION

S PI LL WAY 
- OB SE R V A T I O N S  

- RECOM MENDAT IONS

A. APPROACH CHANNEL Lake

B. WEIR :
Crest Condition Good — flashboard pegs Some gui-iite on lower part
Cracks No major of spillway . Some deter—
Deterioration Normal ioration, not serious
Foundation See geology — limestone
Abutments

C. D I SCHARGE CH ANNEL
Lin i ng None
Cracks
Sp i l l i n g  Basin

0. B R I D G E  & P I E R S
Dam and bridge are integ: ii

E. GATES & OPERAT ION
EQUIPMENT None on spiliway

F. CO NTROL & H I S T O R Y
Maximum flood about 3’±
in 1936

I i ~
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DAM NO. NAD 240

VISUAL INSPE CTION

REMARKS &
MISCELLANEOUS OBSERVATIONS 

- RECOMMENDAT IONS

I NSTRU MENTAT I ON

Monum entat ion None

Observation Wel l s None

We i rs None

Piezorneters None

Other Measures with steel tape
___________________________ for water depth _________________________

R E S E R V O I R

Slopes Clean, no erosion

Sed i men tation Very little -

DOWi ISTREAM CHANNEL

Condition Good and clear

Slopes No erosion

Approx i mate Lake Gordon Dam downstre~ iPopulation with filter plant

No. Home 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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DAM NO. NAD 240

VISUAL IN SPECTION

REMARKS &
CONCRETE /MASONRY DAM 

- OBSERVAT IONS 
- RECOMMENDAT IONS

Left abutment wall andA. SEEPAGE 
right abutment Increases if water level

- increases.

Looks good .
Roadway settlement atB. ABUTMENT JOINTS 
east abutment.

None visible.C. DRAINS

D. WATER PASSAG E Over spillway

E. FOUNDATION See Geologic Report

Weathered — nø majorF. CONCRETE SURFACE spalling on walls

None eviden t
6. STRUCTURAL CRACKS 

- 

There are expansion join s.

H. HORIZONTAL & Good
V&RT ICAL ALIGN MENTS

Observed right abutment
J. MONOLITH JOINTS No seepage

K. STAFFGAG E & RECORDER None
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APPENDIX B

HYDROLOGY/HYDRAULICS
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GEOLOGIC REPORT

Bedrock — Dam

Formation Names: Ridgely Sandstone and Needmore Shale.

Lithology : The Ridgely Sandstone is 150 feet thick, a med ium gray
to light bluish—gray sandstone , abu ndantly fossilliferous . It is
composed of quartz and calcite grains cemented by calcite. Some
beds are so calcareous that they could be called sandy or silty
limestone . The Ridgely is thick bedded , beds being two to eight
feet thick. The rock weathers to a light to dark brown, porous
sandstone. Some beds completely disintegrate on weathering to
loose yellow sand . The Needmore Shale is a soft, calcareous, dark
brownish gray shale and mudstone , with some brownish black very
thin bedded shale. The contac t between the Needmore Shale and the
Rid gely Sandstone outcrops under the left abutment of the dam. Its
position , as determined by core borings, is shown on the longi-
tudina l profil e on line N 3~OO.

Bedrock — - Reservoir

Formation Names: The following formations are exposed on the shore
of the reservoir: (listed from oldest to youngest) Wills Creek
Forrua ~ i~in , I’~~~e l owav Limestone , Kevs~~r Limestone , Nandata Form—
ut ion, Shr i ve t - Formation , Ridgel y Formation , NLedmore Shale and
~1arcelIus Shale .

1~ltholog ies: The Wills Creek is composed of dark gray to greenish—
gray calcareous shale and mudstone , abou t 500 feet thick. The
Tonoloway is a very dark gray , laminated argillaceous limestone ,
abou t 550 feet thick. The Keyser is a gray to dark gray crystal-
line limestone , very fossilliferous , with some nodular chert. It
is nearly 300 feet thick. The Mandata Formation is a thin unit, 20
feet thick, of light gray calcareous shale. The Shriver Formation
(160 to 170 feet thick) is composed of gray to black, siltstone
chert and shale. The upper part is very calcareous, essentially a
silty, cherty limestone. The Ridgely Sandstone and Needmore Shale
are described in the previous paragraph. The Marcellus Shale is a
black, soft , carbonaceous shale.

Structure

The valley of Evitts Creek is a complex syncline, in which , the
sh ales, sandstones and limestones described above have been folded

_ .
_ _

_
_
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into sharp, tight folds. The T. W. Koon Dam is on the southeast
limit of a small, assymetric anticline. The beds exposed at the
foot of the dam strike N36°E and dip 25° SE. The attitude of joints - -
in the bedrock were measured at several outcrops near the dam (see
appendix). Figure 2 is a stereographic plot of the poles to the
measured joint planes. Also, on this plot is the pole to the
bedding, labeled B, and the pole to a vertical plane through the
axis of the dam (D—D). As most of the joints have very high dip
angles, their poles plot around the edge of the plot. For explan-
ation of the shaded field , see discussion below .

Overburden

On the right side of Evitts Creek, the overburden is generally less
than 20 feet , and consists of weathered Rid gely Sandstone . The
foundation of the dam here is deep in fresh bedrock. On the lef t
bank, the overburden is thicLer and consists , in part , of colluvium ,
weathered rock, which has ino~ed by gravity , down the slopes of
Evitts Mountain. Fresh bedrock , in places , is 60 feet below the
surface. The foundat ion o f  t h e  dam appears to have been entirely
Cut into fresh bedrock.

A~uifer Character is t ics

Where fresh and unweathered , the Ridgely Sandstone and Needmore
Shale are composed of essentially impermeable rock , and the move-
ment of groundwater is confined to bedding planes and fractures .
However, most at’ the Ridgely Sandstone has carbonate cement , and
some beds can even be considered to be a sandy limestone , there-
fore , the formation must be considered susceptible of solution by
groundwater. Solution widens the openings on bedding planes and
joints , and in some cases can remove enough cement to make the
entire bed permeable. No enlarged joints or bedding planes were
seen to carry groundwater near the T. W. Koon Dam . However , on
the left bank of the creek , just below the dam , there is a three or
four foot thick bed of sandstone with enough cement leached out to
make the bed porous. A spring is fed from this bed .

Discussion

Brief consideration has been given to whether there are any surfaces
present (bedding or joints) which could act as slippage planes and
facilitate failure of the dam foundation . It was assumed that such
surfaces would have a strike making an angle of 450 , or more , to



the axis of the dam , and dip toward the reservoir at angles of less
than 45°, that is, slope up away from the dam . The shaded field on
the stereographic projection of poles to joints would contain poles
to all such planes. No points on the diagram fall close to the
field . It is concluded , therefore, that there are no existing
surfaces in the rock that would obviously facilitate failure of the
foundation.

It Is possible that the spring fed from the permeable bed described
above derives its water from the reservoir. If the bed is contin-
uously permeable far enough down dip and along strike, it could be
carry ing water under the dam. It appears unlikely , however, that
there is any real likelihood of Increased flow along this zone. — 

-

Source of Information

1. De WItt, Wallace “Geologic Map of the Beans Cove and Hyndman
Quadrangles, Bedford County, Pa.”. U.S. Geological Survey ,
Miscellaneous Investigations Series, Map 1—801.

2. Air Photos, scale 1:24,000, dated 1966.

3. Plans, dated 1932.
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