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ASSESS~~NT: • Based on the evaluation :of the conditions as they
• existed on the dates of inspection ~ánd as revealed by visual observa-

tions, the condition of Quemahoning Darn is assessed to be good.

It is recommended that the owner periodicall y monitor and record the
piezorneters installed in 1961 to measure the pore pressures within
the embankment to aid in future evaluation of the perforr~ance of the
embankment. It is also recommended that appropriate re?airs be made
to stop concrete spalling on the spiliway channel walls.

The spiliway has the recommended capacity to pass the probable maxi-
mum flood. Therefore , the spiliway is adequate.

It is further recommended that the owner should develop a fo~~al
warning system to alert the downstream residents in the event of
emergencies.
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PHASE I
NATIONAL DAN INSPECTION PROGRAM

QUENABON INC DAM
NDI I.D. NO. 740
DER I.D. NO. 56—4

SECTION 1
PROJECT INFORMAT ION

1.1 General

a. Authority . The inspection was performed pursuant to the
authority granted by The National Dam Inspection Act , Public Law
92—367 , 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 this inspection is to determine
if the darn constitutes a hazard to human life or property.

1.2 Description of Project  -• 
~~~~~~~ 

• •~~ 
~~ l~~~

a. Darn and ~ppurtenances. The darn consists of an earth
embankment 955 feet long with a max imum height of 100 feet from the
downstream toe. The combined primary and emergency spiliway is
located on the right abutment (looking downstream), (Plate 1). The
flow through the spillway discharges over two ogee welr sections.
A 185—foot—long section of the ogee weir in line with the axis of
the darn discharges directly into the spiliway discharge channel.
A second 210—foot—long section is oriented perpendicular to the
axis of the dam and constitutes a side channel spiliway discharging
into the same downstream channel . Flow through the discharge channel
passes over two ogee weirs and a series of steps to control flow
velocity and dissipate energy and then into a pool about 200 feet
downstream of the embankment toe. A rock dike along the left side
of the discharge channel (Plate 1) protects the embankment during
high flows. The outlet works for the dam consist of lake and supply
line blow—off facilities . The lake blow—off is controlled by gates
located at the intake tower and discharges into a 21—foot—high and
30—foot—wide semicircular diversion tunnel located below the embank-
ment near the left abutment . This diversion tunnel discharges into
a concrete stilling basin . A 60—inch supply line located along the
left abutment is also controlled by valves at the intake tower.
The supply line blow—off is controlled by valves located in a valve
house approximately 300 feet downstream from the end of the diversion
tunnel. In an emergency, the lake can be drawn down through either
the lake or supply line blow—off facilities. The darn impounds
37 ,000 acre—feet of water at normal pool elevation .
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b. Location . Quemahoning Dan is located on Quemahonin~z Creek
(P la te  2), about one mile upstream from its confluence with Stonev
Creek , two miles south of the towns of Hollsopp le and Benson in
Somerset County , Pennsylvania . The dam lies on the boundary of
Quernahoning and Conemaugh townships.

Stoney Creek , downstream from its confluence with Quemahoning Creek ,
flows north for about 10 miles and joins the Conemaugh River at
Johnstown . The towns of Benson and Holisopple would be the firsc
impact area of a flood in the event of a failure of Quenahoning Dam .
It is estimated that a failure of the dar n would also cause significant
loss of life and property as far downstream as the City of Johnstown .

c. Size Classification. Large (based on 100—foot height).

d. Hazard Classification. High.

e. Ownership. The Manufacturers Water Company . (Address:
Mr. Bruce Barger , Manager , Manufacturers Water Company , Bethlehem
Steel Corporation , 119 Walnut Street , Johnstown , Pennsylvania 15901).

f .  Fu~~~~ e of Dam. I n d u s t r i a l water  supp ly .

g. Design and Construction History . The dam was designed and
constructed by the engineers of the Manufacturers Water Company of
Johnstown , Pennsylvania. “Ir. Frederic D. Stearns of Boston ,
Massachusetts , was the consulting engineer. The dam was constructed
in the period from 1909 to 1912.

h. Normal Operating Procedure .  The reservoir is maintained
at spillway level , Elevation 1627 (USGS Datum). Flow in excess of
demand ic discharged through the uncontrolled spillways. The dam

• has no operational feature to affect the flood flow discharge .

1.3 Pertinent Data

a. Drainage Area — 94 square miles

b.  Discharge at Darn Site

Maximum known flood at dam site — 10,200 cfs (in 1936)
Warm water outlet at poo1 elevation — N/A
Diversion tunnel low pool outlet at pool elevation —

Diversion tunnel outlet at pool elevation — N/A

• Gated spil iway capac i ty  at pool e leva t ion  — N / A
Gated spillway capacity at maximum pooi elevation — N/A
Ungated spillway capacity at maximum pool elevation —

91 ,000 cfs
Total sp iliway capacity at nw~ximum pool elevation 

— 91 ,000 cfs

~~~~~ •~~~~~~~~~ -- — •  
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c. Elevation (USGS Datum) (feet)

Top of darn — 1642
Maximum pool—design surcharge — Unknown
Full f lood cont rol pooi — N/A
Recreation poo1 — N/A

• Spiliway crest — 1627
Upstream portal invert diversion tunnel — N/A
Downstream portal invert diversion tunnel — N/A
Streambed at center line of dam — 1542±
Maximum tailwater — Unknown

d. Reservoir (feet)

Length of maximum pool — 21,000+ at Elevation 1642

• Length of recreation pool — N/A
Length of flood control pool — N/A

e. Sto rage (acre—feet )

Norma l pooi — 37 , 000
Flood con trol pool — N/A
Design surcharge — N/A
Top of dam — 52 ,700

f .  Reservoir Surface

Top of dam - 1065 acres
Maximum pool - N/A
Flood control pool — N/A

Recreation pool — N/A
Spillway crest — 845 acres

g.~~~~~~

Type — Earth
Length — 

~~5± 
feet

Height — 100 feet
Top width — 20 feet
Side slopes — 3:1 above Elevation 1615 and 4:1 below
Elevation 1615, both upstream and downstream

Zoning — Hydraulic fill
Impervious core - Hydraulic fill
Cutoff — Partial
Grout curtain — Partial

h . Diversion and Regulating Tunnel

• Type — Tunnel through embankment
Length — 400± feet

• ~~~~~~~~~~~~~~
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Closure — Sluice gate
Access — Intake tower
Regulating facilities — Yes

i. Spillway

Type — Concrete ogee
Length of weir — 385 feet
Crest elevation — 1627 feet
Gates — None
Upstream channel — lake
Downstream channel — Variable width rectangular channel

4
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SECTION 2
ENG INEERI NG DATA

2.1 Design

a. Data Available

• (1) Hy drology and Hydraulics. A report by the Com m onwealth of
Pennsylvania, Department of Environmental Resources (PennDER) entitled ,
Report Upon the Application of Manufacturers Water Com~anv, dated
July 17, 1961, summarizes the most recent hydrologic and hydraulic
data available for the dam. The report includes the capacity
criteria used for the modification of the spillway in 1961.

(2) Embankment. No original design information is available.
The available information includes design drawings , boring logs ,
engineer ’s report , and construction specifications for the 1961
modificat ions.

b. Design Features

(1) Embankment. A review of the available information for the
dam shows the following main features of the project as originally
designed . The modificat ions are discussed in Section 2.2.

(a) As built , the darn is an hydraulically—filled
embankment with a partial concrete cutoff wall
(Plate 3). The upstream and downstream toes
of the embankment were built of material exca-
vated from the center of the darn site by usual
construction techniques. The remainder of the
embankment was hydraulically filled with the
material sluiced from the abutments. The
sluiced material was discharged along the
upstream and downstream sides of the center of
the embankment toward a pond maintained along
the center line of the darn. This construction
technique allowed the finest material to settle
at the center of the embankment and coarser
material to each side of the center line of the
dam.

(b) The embankment was designed to have three to
one (horizontal to vertical) slopes from
crest level (Elevation 1642) down to a point
27 feet below the crest (Elevation 1615) and
four to one slopes below this point , on both
the upst ream and downstream faces

.5



(c) A Cambria Steel Company report dated February 20,
1913, includes the following description of the
extent of concrete cutoff wall and foundation
grout ing:

“A concrete cut—off wall was then constructed
along the center line of the dam and carried
well into the underlying rock , except at the
east end , where a good clay deposit of con-
siderable thickness overlies the rock. The
rock immediately beneath the core wall is
grouted with Portland cement grout for a
depth of 10 feet through drill holes on 10 foot

• centers , the grout being forced into the rock
under a pressure of 20 pounds per square inch.”

(d) In a 1918 report , Mr. Frederic P. Stearns ,
the consulting engineer , described the

• foundation treatment on the east abutment
as follows:

“At the site of the darn on the easterly hill-
side , there was above the rock a deposit of
clayey earth having a maximum thickness of
more than 40 feet and an average thickness of
about 30 feet. This earth was proved by
tests to be substantially water—tight , and
hence the only part removed before building
the dam and embankment was that near the
surface , which contained more or less roots
and had been affected by frost. The building
of this portion of the dam on an earth
instead of a rock foundation did not cause
any important leakage.”

(2) Appurtenant Structures. The appurtenant structures for the
dam consist of the spillway and outlet works. The spillway struc-
tures consist of an L—shaped ogee overflow section (Plates 4 and 5),
a side channel spiliway , spillway discharge channel , and a plunge
pool at the end of the discharge channel . The ogee weir, which has a
total crest length of 395 feet , consists of a 185—foot section along
the axis of the dam and a 210—foot section perpendicular to the axis
of the darn . The crest of the spiliway is at Elevation 1627. The
long weir section constitutes a side channel spiliway .

• 6
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As described in Section 1.2, a di~ ersion tunnel used during construc-
tion serves as a lake blow—off facility through the gates controlled
from the intake tower. The lake can also be discharged through the
48—inch supply line blow—off.

c. Design Data

(1) Hydrology and Hydraulics. The 1961 PennDER report states
that before enlargement of the spillway , the spillway design discharge
was 29 ,800 cubic feet per second (cfs). After enlargement , the spill—
way is capable of pass ing 45 ,000 cfs with a freeboard of 5.6 feet.

• (2) Embankment. No engineering data are available on the
original design of the dam . However , as par t of the des ign to ra ise
the embankmen t in 1961 , the stability of the embankment was studied
by E. D ’Appolonia Associates , of Pittsburgh , Pennsy lvania . The
investigation included subsurface investigation , 1aI-orc~~..ry testing,
and stability analyses. The stability of the embank~ent was analyzed
for  rap id drawdown and steady—state conditions , and tl.e minimum
factor of safety was reported to be 1.58 for the higher embankment
cross section . The extent of modifications is discussed in Section 2.2.

(3) App urtenant Structures. The 1961 design calculations
were available for review. They indicate that the redesign of the
spillwav was in conformance with the state spillway capacity criteria
applicable at the time of design .

2.2 Construction. Very limited information is available on the
construction of the dam. It includes various photographs taken during
cons truc tion and a brief  descr iption of the construction in the post—
construction report . A state report dated January 31, 1918 , no tes ,
“This is a most excellen t example of good des ign and construction .”
Other accounts from post—construction reports also indicate that the
darn was constructed with care .

Available information ind icates tha t the dam has undergone several
mod ifications after its completion . The most recent and most exten-
sive modification was undertaken in 1961 and included raising the
crest of the dam with additional earth fill and enlarging and
raising the spiliway to increase storage capacity. The modifications
prior  to 1961 were mainl y rela ted to erosion problems encoun tered in
the spillway discharge channel . In 1920, eight years after completion ,
the sp illwa~ discharge channel was rebuilt and extended. In 1933 ,
a state construction permit was issued for rebuilding and repairing
the spillway discharge channel and for  cons tructing a new re taining

7
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wall along the rig ht side of the channel and new paving at the end
of the existing channel . However , follow ing the flood in 1936 , the
1933 repa irs were damaged and addi tional channel cons truction was
undertaken . The 1936 repairs included the construction of a 220—
foot concrete—paved extension to the discharge channel and repairing
the paving in the upper portions.

Ava ilable informa tion ind ica tes tha t the onl y modif ica tion made on
the embankmen t prior to 1961 was the cons truc tion of a cu toff  wall
on the left side of the spillway and grouting the left abutment in
1933. The cutoff wall was built to stop seepage observed on the left
side of the spillway . The work included driving two parallel rows
of shee t pil ing along the cen ter of the crest ex tending 18 fee t f rom
the lef t side of the sp illway towards the middle of the embankment ,
excava ting the mater ial be tween the shee t p iles and backf i ll ing  with
concrete. It was reported that the concrete wall was keyed 18 inches
into the rock , which was about 20 feet below the crest of the darn.
In 1933 , the left abutment was grouted to stop seepage . The holes
were drilled to a depth of over 100 feet , pressure tested , and
grouted .

The 1961 enlargemen t of the dam and the spillway was und er taken for
the purpose of increasing the storage capacity from 31,800 acre—fee t
at Elevation 1620 to the present 37,000 acre—feet at Elevation 1627.

The crest of the dam was raised by 9 feet to Elevation 1642. Plate 6
illustrates the details of the embankment enlargement . The crest of the
existing spillway was ra ised from Eleva t ion 1620 to Eleva t ion 1627 ,
and the 210—foot—long side channel spillway was constructed to
increase the flood discharge capacity of the reservoir to a design
value of 45 ,000 cfs with 5.6 feet of freeboard. Plates 4 and 5
illustra te the ex ten t of the sp illwa~ modifica tions .

In conjunction with this work, a subsurface investigation was con-
ducted and the stability of the embankment was reevaluated. The
boring locations and boring logs are shown in Plates 7 through 10.

2 .3  Ope ration.  Operating records of the dam include daily records
of pool level, water depth over the four seepage weirs , daily pre-
cipitation , average air temperature , and weather conditions. Oper-
ating records for the dam are available from 1915.

2 .4  Other Investigations. The available informat ion includes
numerous state inspection reports. The most recent state inspection
was conducted in 1976. Feasibili ty Stud y, Ja nuary 1961 , and
Stability Investigation, May 1961, were prepared by E. D’Appolonia
Associates for Bethlehem Steel Company, the paren t cor’panv of the
owner, Manufacturers Water Company .

8
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2.5 Evaluation

a. Availability . Available information was provided by
PennDER.

(1) Hydr ology and Hydraulics. The reported results of the
hydrology and hydraulic analysis indica te tha t the 1961 redes ign of
the sp illway followed the criteria set forth by the Commonwealth of
Pennsylvania, Department of Forests and Waters , app licable at the
time of the design .

(2) Embankment. No quantitative geotechnical data are
available on the design of the embankment. In view of the age of
the dam , comple ted in 1912 , the design approach and construction
techniques are not likely to be in conformance with currently
accep ted engineering practice. The darn was reinvestigated in 1961
in conjunction with an enlargement project and this investigation
included subsurface exploration, laboratory testing , and stabili ty
analysis. Review of the geotechnical aspects of the 1961 investi-
gation indicates that this work generally followed curren tly accep ted
engineering practice.

(3) Appurtenant Structures. Review of design drawings
indicates that as modified in 1961, there are no signif ican t des ign
deficiencies that should affect the overall performance of the
appurtenant structures.

c. Operating Records. Operating records are maintained by
the darn tender and copies of the records are available at the office
of the owner and at the dam site. In the 1936 flood , the maximum
pool level was Elevation 1625.4, which is considered to be the record
high.

d. Post—Construction Changes. Various modifications made were
discussed in Section 2.2.

e. Seismic Stability. The dam is located in Seismic Zone 1
and static stability of the dam is considered to be adequate. There-
fore, based on the recommended criteria for evaluation of seismic
stability of dam s, the structure is assumed to present no hazard
from earthquakes.

9
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SECTION 3
VISUAL INSPECTION

3.1 Find ings

a. Gene ral. The on—si te  inspection of Quemahoning Darn
cons isted o f :

1. Visual inspection of the embankment , abutments ,
and embankment toe .

2. Visual examination of spillway and its
components , the downs tream end of the out le t
pipe , and other appurtenant features.

3. Observation factors affecting the runoff
potential of the drainage basin .

4. Evaluation of downstream area hazard potential .

The spec ific observations are illustrated in Plate 11 anC in the
pho tographs in Appendix C.

b. Embankment. The overall condition of the embankment is
good. No signs of significan t dis tress , such as cracks , subsidence
bul ging, uncon trolled seeps , or boils were observed . However , it was
observed that the piezomneters installed in 1961 were not being monitored.

c. Appurtenant Structures. The spiliway crest , discharge
channel , plunge pool , and d ivers ion tunnel were examined for
deterioration of the concrete and other signs of distress. These
structures were found to be in good condition , except concrete
spalling in the spillway discharge channel walls. Minor seeps were
observed in the diversion tunnel.

d. Reservoir Area. Review of the regional geology (Appendix E)
indicates that the shorelines are not likely to be susceptible to
massive landslides which would affect the storage volume of the
reservoir or cause overtopping of the dam by displaced water.

e. Downstream Channel. Quemahonin g Creek flows into Stoney
Creek about one mile downstream from thi darn . The towns of Holsopple
and Benson , two miles north of the dam long Stoney Creek, would be
the first impact areas of a flood in the event of a dam failure.
Sketches of two bridges in this reach are included in Append ix A
and are shown in photographs in Append ix C. Further description of
the downstream condition is included in Section 1.

10
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3.2 Evaluation. In general , the condition of the dam is con-
sidered to be very good . Some significant concrete spalling was
obse rved in the spillway discharge channel . The spalling does not
appear to have caused structural damage. However, repair measures
should be taken to avoid further deterioration of the concrete.

11 
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedures. The water company personnel reported that the
opera t ional procedures include daily readings of pool level , seepage
weirs , precip itat ion , and air temperature . Supply wa ter discharge
is also recorded . The only operational procedures of the dam which
may affec t the safety of the dam are the blow—off facilities , in
case they are required to lower the reservoir.

The maintenance of outlet works, clearing of debris from the spill-
way as req uired , and con t in ued inspec tion of the faci l ities b y the
dam tender are the pr inci pal maintenance operations which would
affec t safety.

4.2 Maintenance of the Dam. The overall maintenance condition
of the dam is found to be satisfactory .

4.3 Maintenance of Operating Facilities. The maintenance condition
of the operating facilities is satisfactory . All the flow control
gates can be mechanically or manually operated . The operation of
the lake blow—off gate was not observed. However , the dam tender
explained the procedure required to open this gate and all the
related equipment appeared to be in functional condition . The
other drawdown facility of the dam , the supply line blow—off valve ,
was operated and observed to be functional.

4.4 Warning System in Effect. There is no formal warning system
in effect. However , the darn tender resides at the site and tele-

• phone and radio communication facilities are available with the
• company office and security personnel in Johnstown .

4.5 Evaluation. The dam is satisfactorily maintained and it is
considered to be accessible under all weather conditions for
inspection and emergency action .

12
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Quenahoning Darn has a watershed area of
94 square miles and impounds a reservoir with a surface area of
845 acres at normal pool level. A 395—foot—long ogee overflow
sect ion at Elevation 1627, 15 feet below the dam crest , constitutes
the flood discharge facility for the impoundment. The full capacity
of the spillway (with no freeboard) was computed to be 91,000 cfs
(Append ix D).

There are six impoundments located within the drainage basin of the
dam. Lake Gloria and Lake Stoughton are the two largest impoundments,
with storage capacities reported to be 264 and 233 acre—feet ,
respectively . These are very small compared to the 15,700 acre—feet
surcharge storage capacity of Quemahoning Reservoir.

b. Experience Data. As previously stated , Quemahoning Dam
is classif ied to be a “large” size dam in the “high” hazard category.
Under the recommended criteria for evaluating emergency spillway
discharge capacity , such impoundments are required to pass the
probable maximum flood (PMF).

The adequacy of the spillway was analyzed based on the simplified
procedure developed by the Baltimore District , Corps of Engineers
conservatively neglecting the storage effect of upstream impoundments
(Appendix D). Based on this analysis procedure , it was determined
that the PMF inflow hydrograph would have a peak flow of 64,000 cfs ,
and a total volume of approximately 130,000 acre—feet. It was cal-
culated that the spillway can pass the peak PMF inflow with a
freeboard of 4.0 feet.

c. Visual Observations. On the date of inspection , no con-
ditions were observed which would indicate that the spiliway of
the darn could not operate satisfactorily in the event of a flood .

d. Overtopping Po ten t i a l .  As s ta ted above , the spillway can
pass the peak PMF without the dam being overtopped .

e. Sp~illway Adequacy. The spillwav can pass the peak PMF ;
therefore , It is classified as adequate.

13



- ~~~~~~~~~~~~~~~~~~~~~~~~ 
—

~~ ~~
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~• •=~~~~~~~~~~~~

‘F SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of S t ructura l  S tab i l i ty

a. Visual Observat ions. As discussed in Section 3, the field
observations did not reveal any signs of distress that would signi—
ficantly affect the stability of the darr and none were reported in
the past.

b. Design Const ruct ion Data

(1) Embankment. The stability of the embankment was reanalyzed
in 1961 by E. D’Appolonia Associates , Inc., and was reported to be
satisfactory . The minimum factor of safety was stated to be 1.58.

(2) Appur tenant Structures. Review of the design drawings
indicates that there are no apparent structural deficiencies that
would significantly affect the performance of the appurtenant
st ructures.

c. Operating Records. The structural stability of the dam is
not conside red to be a f fec ted  by the operational features of the darn .

d . Post—Construct ion Chan&es. The modificat ions made in 1961
are performing satisfactorily.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety. The visual observations and review of available
information indicate that Quemahoning Darn is in good condition .
It appears that the darn was constructed with reasonable care and
the design of the 1961 enlargement of the dam generally followed
the currently accepted engineering practices .

The capacity of the spillway was found to be “adequate ” to pass
the peak PMF flow.

b. Adequacy of Information. The available information in
conjunction with visual observations and previous experience of
the inspectors are considered to be sufficient to make a reasonable
assessment of the dam .

c. Urgency. The recommendations listed below should be
implemented as soon as practicable or on a continued basis , as
noted .

d. Necessity for Further Investigation. The condition of the
dam is not considered to require further investigation at this time .

7.2 Recommendations/Remedial Measures

1. It is recommended that the owner should locate
the piezometers installed in 1961 and monitor
and record the water levels within the
embankment.

2. It is recommended that appropriate repairs
should be made to stop concrete spalling
at various locations along the spillwav
discharge channel to prevent structural
damage.

3. It Is recommended that the darn and appurtenant
structures should be inspected regularly and
any unusual condition should be reported to
the appropriate authorities.

4. It is recommended that the owner should develop
a formal warning system to alert the downstream
residents in the event of emergencies.

15
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LIST OF PHOTOGRAPHS
QUEMAHONING DAN

JUN E 9 , 1978

PHOTOGRAPH NO. DESCRIPTION

1 Crest (looking east).

2 Spiliway discharge channel.

3 Primary spiliway crest.

4 Side channel spillway crest.

5 Intake tower.

6 Valve controls in intake tower.

7 Toe area (lake “blow—off” pl unge
pool; supp ly line “blow—off” v a l v e
house in background).

8 Supp ly line “blow— off” operating.

9 Supp ly line “bl ow—off” valve .

10 Spalling in spiliway discharge
channel.

11 Seepage weir on left abutment.

12 Seepage weir in lake “blow—off ”
plunge pool.

13 Bridge at Benson (looking east).

14 Bridge at Benson (looking weSt).
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APPENDIX E
REGIONAL GEOLOGY

The Quemahoning Darn and reservoir lie in the Boswell Anticline , a
north—northeast trending structure . The rock strata underlying the
dam and reservoir consist of the Allegheny Group (Pennsylvanian
Age). The rock consists of gray sands tones and shales with at leas t
seven ininable coal seams , many of which are being strip mined in the
watershed of the dam . The dam and reservoir may be underla in by
minable coal seams; however , there is no evidence that these seams
have been mined . The underlying Po ttsville Group , which is composed
primarily of massive sandstones , is exposed just west of the reser—
voir along Quemahoning Creek . The rock type and steepness in the
slopes surrounding the reservoir appear to preclude massive slides
from occurring. 


