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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: Glendale Dam
STATE LOCATED: Pennsylvania
COUNTY LOCATED: Cambria County
STREAM: Beaverdam Run, secondary tributary of the Susquehanna River

DATE OF INSPECTION: August 9 and 16, 1978

ASSESSMENT: Based on the evaluation of the conditions as they existed
on the dates of inspection and as revealed by visual observations, the

condition of Glendale Dam is assessed to be good.

Seepage was observed at the junction of the embankment and the left
abutment at the toe level of the dam. It is recommended that this
seepage be monitored and recorded. Also, the embankment should be
mowed annually, and the broken spillway boom should be repaired.

It is further recommended that a formal warning system be developed to
alert the downstream residents in the event of emergencies.

The spillway capacity is classified to be inadequate (85 percent PMF).
However, the spillway is not considered to be seriously inadequate
because the capacity is in excess of 50 percent PMF.
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PHASE 1
NATIONAL DAM INSPECTION PROGRAM
GLENDALE DAM
NDI I.D. NO. 912
DER I.D. NO. 11-101

SECTION 1
PROJECT INFORMATION

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 dam constitutes a hazard to human life or property.

1.2 Description of Work 9
®

a. Dam and Appurtenances. The Glendale Dam consists of an earth
embankment approximately 1800 feet long with a maximum height of 60
feet from the downstream toe and a crest width of 25 feet (Plate 1).
The combined primary and emergency spillway for the reservoir is
located on the right abutment (looking downstream). A 60-foot-wide
concrete ogee section at a level 8-1/2 feet above the normal pool level
and 10-1/2 feet below the dam crest level constitutes the emergency
spillway for the dam. The primary spillway for the reservoir consists
of four ungated orifices located through the concrete ogee section of
the emergency spillway. The two-foot-high by five-foot, five-inch-wide
orifices are at a level 19.7 feet below the crest of the dam. The
orifice entrances are flared and protected with steel trash racks. A
floating timber crash boom prevents the large pieces of debris from
reaching the sluices. The spillways discharge into a 40-foot-wide,
224-foot-long concrete chute section which terminates at a stilling
basin at the toe of the dam. The stilling basin is equipped with

energy dissipator blocks.éf—.\\\~§* & W
PITRN

The outlet works for the dam consist of a reinforced concrete conduit
and intake tower. The outlet pipe is a horseshoe section (five feet,
five inches by six feet) which is founded on rock throughout its
400-foot length. The conduit entrance is equipped with trash racks
and stop logs and it terminates at a stilling basin on the left side of
the spillway chute at the toe level of the dam. Flow through the
conduit is controlled by a motor-operated sluice gate with controls in
the intake tower. The sluice gate can also be operated manually.




An eight-inch bypass valve constitutes the low flow control for the
reservoir. This outlet system is also the emergency drawdown facility
for the dam.

b. Location. Glendale Dam is located in Prince Gallitzin State
Park, four miles upstream from the town of Coalport on Beaverdam Run
in Chest and White Townships, Cambria County, Pennsylvania (Plate 2).
The dam is a combined flood control and recreation project.

Downstream from the dam, Beaverdam Run meanders through a 1500-foot-
wide valley and flows into Clearfield Creek approximately 1-1/2 miles
downstream. It is estimated that approximately 25 homes in the
community of Beaver Valley located in this reach would be affected by
a flood due to a failure of Glendale Dam. It is considered that
failure of the dam could also cause significant loss of life and
property damage in the town of Coalport and further downstream along
the course of Clearfield Creek.

c. Size Classification. Intermediate (based on 60-foot height).

d. Hazard Classification. High.

e. Ownership. Commonwealth of Pennsylvania (address: Mr. James
Boswell, Chief of Operations, Pennsylvania Department of Environmental
Resources, P.0. Box 2063, Harrisburg, Pennsylvania 17120).

f. Purpose of Dam. Flood control and recreation.

g. Design and Construction History. The dam was designed by
Gannett Fleming Corddry & Carpenter, Inc., of Harrisburg, Pennsylvania,
with completion in 1958. The dam was constructed by Frank Donatelli
and Company, Inc., with completion in November 1960.

h. Normal Operating Procedure. The reservoir is normally
maintained at Elevation 1427, the sill level of the uncontrolled
primary spillway, leaving 19 feet of freeboard to the top of the dam
at Elevation 1446. Inflow occurring when the lake level is at or
above the primary spillway level is discharged through the primary
spillway orifices.

1.3 Pertinent Data

a. Drainage Area - 41.9 square miles

b. Discharge at Dam Site

Maximum known flood at dam site - 900 cfs (July 24, 1972)
Warm water outlet at pool elevation - N/A
Diversion tunnel low pool outlet at pool elevation - N/A




g.

Gated spillway capacity at pool elevation - N/A

Gated spillway capacity at maximum pool elevation - N/A

Ungated spillway capacity at maximum pool elevation - 1050 cfs
(primary) at Elevation 1435.5; 9780 cfs (total) at
Elevation 1446

Total spillway capacity at maximum pool elevation - 9780 cfs
at Elevation 1446

Elevation (USGS Datum) (feet

Top of dam - 1446

Maximum pool-design surcharge - 1435.5 (emergency spillway
crest)

Full flood control pool - 1435.5

Recreation pool (normal pool) - 1427

Spillway crest - 1427 (primary spillway concrete sill);
1435.5 (emergency)

Upstream portal invert diversion tunnel - 1384

Downstream portal invert diversion tunnel - 1383

Streambed at center line of dam - 1380 (estimated)

Maximum tailwater - Unknown

Reservoir (feet)

Length of maximum pool - 28,000+ at Elevation 1446

Length of recreation pool (normal pool) - 23,000 at Elevation
1427

Length of flood control pool - 23,000+ at Elevation 1435.5

‘Storage (acre-feet)

Recreation pool (normal) - 25,300 at Elevation 1427
Flood control pool - 41,200 at Elevation 1435.5
Design surcharge (maximum) - 68,000 at Elevation 1446
Top of dam - 68,000 at Elevation 1446

Reservoir Surface

Top of dam - 2850 acres (estimated at Elevation 1446)

Maximum pool - 2140 acres at Elevation 1435.5 (emergency
spillway)

Flood control pool - 2140 acres at Elevation 1435.5

Recreation pool (normal) - 1600 acres at Elevation 1427

Spillway crest - 1600 acres at Elevation 1427

Dam
Type - Earth

Length - 1800 feet
Height - 60 feet




1.

Top width - 25 feet

Side slopes - Downstream: 2.5H:1V, 3.0H:1V
Upstream: 2.5H:1V, 3.0H:1V, 3.5H:1V

Zoning - No

Impervious core - Unknown

Cutoff - Partial

Grout curtain - Yes

Diversion and Regulating Tunnel

Type - 5.5-foot by 6.0-foot horseshoe conduit
Length - 400 feet

Closure - Sluice gate and stop logs

Access - Gate controls are at the intake tower
Regulating facilities - Sluice gate

Spillway Primary Emergency
Type - Orifice Ogee-crested weir
Length - 4 @5.5"'" = 22 60 feet
Crest Elevation - 1427 1435.5

Gate - No No
Upstream channel - Lake Lake

Downstream channel - Concrete chute with Concrete chute with
stilling basin stilling basin
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SECTION 2
ENGINEERING DATA

2.1 Design
a. Data Available

(1) Hydrology and Hydraulics. The emergency and primary spillway
tailwater and outlet conduit rating curves are included in the design
drawings. The inflow hydrograph and the flood volume were described in
a report prepared by Gannett Fleming Corddry & Carpenter, Inc., dated
February 17, 1958.

(2) Embankment. The embankment was designed based on a report
by Berger Associates, Inc., Consulting Engineers, of Harrisburg,
Pennsylvania (Report on Subsurface Exploration, Proposed Recreation
and Flood Control Dam, Beaverdam Run, White Township, Cambria County,
Pennsylvania, 1956). The report includes the results of the subsurface
exploration and laboratory test results. The embankment design report
prepared by Gannett Fleming Corddry & Carpenter was not available for
review. They reported that their records for this dam were destroyed
during the Tropical Storm Agnes flood. These data were not available
in state files either.

(3) Appurtenant Structures. Structural design analyses were not
available.

b. Design Features

(1) Embankment

a. As designed, the dam is a homogeneous embankment
with a three-foot-thick sand and gravel filter
under the downstream slope. The sand drain
starts 65 feet downstream from the center line
of the dam and terminates at the rock fill at
the toe of the dam. Plate 3 shows the typical
dam gsection. Details of the sand drain and the
rock toe trench are illustrated in Plate 4.

b. The embankment was designed to have a 2.5 to 1
slope on the upstream face from crest level to
Elevation 1436 and 3.0 to 1 below this level
to Elevation 1416 and 3.5 to 1 from Elevation
1416 to the upstream toe level. Downstream
slopes were designed to be 2.5 to 1 from crest
level to a 10-foot berm at Elevation 1416 and 3 to
1 below this elevation to the toe of the dam.
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c. The subsurface investigation was conductad in
two phas=s during 1956 and 1957. Plate 5
shows the location of the borings. Boring logs
are included in Plate 6. The subsurface
profile at the site consists of alluvial
deposits of clayey silt to silty clay with
shale fragments extending from the surface to
a depth varying from 5 to 14 feet. This
material is underlain by medium sand to silty
sand, 7 to 10 feet in thickness. Soft gray
shale layers varying in thickness from 3 to 33
feet were encountered at an average depth of
30 feet from the ground surface. Soft gray
shales were underlain by hard gray shale. The
subsurface investigation report indicates that
discontinous coal seams 8 inches to 2 feet %
thick were encountered at various depths. i
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E & d. Over a distance of 200 feet on the left

- abutment and 800 feet on the right abutment, :
- a cutoff trench was excavated to the top of 1
- rock. The foundation was grouted through the ;
- base of the cutoff trench. Plates 3 and 7 2
- show the extent of foundation grouting and 3
3 the cutoff trench, respectively.

e. Soil testing for the embankment materials
consisted of classification, compaction,
unconfined shear strength, and permeability
tests.

S

c. Appurtenant Structures. The appurtenant structures of the
dam consist of combined primary and emergency spillways and outlet
works. A 60-foot-wide concrete ogee section located at Elevation
1435.5 constitutes the emergency spillway control section (Plate 8).
The primary spillway for the dam consists of four orifices located
through the ogee weir of the emergency spillway. The invert of the
orifices is located at Elevation 1426.33. A concrete sill at the E
entrance of primary spillway maintains the lake level at Elevation 1427.
The spillways discharge into a 40-foot-wide chute which terminates at a ,
stilling basin at the toe of the dam (Plate 9). The outlet works for :
the dam consist of a horseshoe conduit (five feet, five inches by six
feet) located near the right abutment (Plate 10). The flow through this
conduit is controlled by a sluice gate. Gate controls are located at
the intake tower (Plate 11). The gate controls can be mechanically or
manually operated. An eight-inch bypass valve constitutes the low level
flow control for the dam.
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d. Design Data

(1) Hydrology and Hydraulics. The 1958 engineer's report
indicates that the design flood for the dam was based on the occurrence
of two successive design storms, with five days between the end of the
first storm rainfall and the beginning of the second storm. The
report indicates that this was the pattern followed by the tropical
storms of 1955. A unit hydrograph was applied to the runoff to deter-
mine the inflow into the reservoir. This produced a double-peaked
hydrograph with peak flow values of 18,300 cubic feet per second (cfs).
The design storm precipitation was not reported. It is reported that
the routing of the flood hydrograph through the reservoir produced a
maximum lake level of five feet above the emergency spillway crest
(Elevation 1440.5) (Plate 12). The maximum spillway outflow during
the design storm is reported to be 3800 cfs.

The maximum discharge capacity of the outlet works is reported to be
890 cfs when the pool is at the normal pool elevation (Elevation 1427)
and 980 cfs when the pool is at the emergency spillway crest level
(Elevation 1435.5).

(2) Embankment. The embankment design was apparently based on
the geology and the soils report prepared by Berger and Associates,
Inc. However, as noted above, the data on the design of the embankment
were not available for review. The Berger report indicates that the
material for the dam predominantly consists of silty clay or clayey
silt with liquid limits ranging from 28 percent to 30 percent and
plastic limits ranging between 21 and 23 percent. Maximum dry density
for the horrow material obtained from standard compaction tests were
reported to be in the range of 111.5 to 117.5 pounds.per cubic foot
(pcf). Permeability for the borrow material was 10 =~ cm/sec. The
shear strength of the embankment material was reported to be in the
range of 1200 to 2000 pounds per square foot (psf).

(3) Appurtenant Structures. There are no design calculations
available for the appurtenant structures.

2.2 Construction. The construction of the dam was apparently
conducted in accordance with the drawings and specifications as
prepared by Gannett Fleming Corddry & Carpenter, Inc. No reference
was found to indicate that any unusual problems were encountered
during construction of the dam.

2.3 Operation. The superintendent of the state park reported that

no formal operating procedures for the dam exist. The lake is normally
maintained at primary spillway sill level and inflow occurring when the
pool level is at or above the primary spillway level is discharged
through the primary spillway. During low flow conditions, the flow

in Beaverdam Run downstream from the reservoir is maintained by the
flow through the eight-inch low flow gate.
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2.4 Other Investigations. None reported.
2.5 Evaluation

a. Availability. Available data were provided by PennDER.

b. Adequacy

(1) Hydrology and Hydraulics. The reported results of the
hydrology and hydraulics analysis are not considered to be adequate
to assess the conformity of the analysis to the current spillway
design criteria.

(2) Embankment. Review of the geotechnical aspects of the design
indicates that the design generally followed the accepted practice for
subsurface investigation and laboratory testing applicable at the time
of design. No information was available on the stability and seepage
analyses for the dam.

(3) Appurtenant Structures. Review of the design drawings
indicates that, as designed, no significant design deficiencies exist
that should affect the overall performance of the appurtenant
structures.

c. Operating Records. It was reported that operating records
for the dam consist of monthly lake level readings. The lake level
is also continuously monitored by the U.S. Geological Survey (USGS).
A review of USGS records indicates that the record high water level
(Elevation 1431.63) in the reservoir occurred during Tropical Storm
Agnes on July 24, 1972. Peak discharge through the primary spillway
was 900 cfs.

d. Post-Construction Changes. After the first filling of the
lake, the normal pool level was raised about one foot by construction
of a sill across the primary spillway entrance.

e, Seismic Stability. The dam is located in Seismic Zone 1, and
based on visual observations, the static stability of the dam is con-
sidered to be adequate. Therefore, based on the recommended criteria
for evaluation of seismic stability of dams, the structure is assumed
to present no hazard from earthquakes.




U SECTION 3 |
VISUAL INSPECTION |

3.1 Findings

a. General. The on-site inspection of the Glendale Dam consisted

STERIPSIES RN A P

of:
1. Visual inspection of the embankment, abutments,
and embankment toe.
:i 2. Visual examination of the spillway and its

components, the downstream end of the outlet
pipe, and other appurtenant features.

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

»é 4, Evaluation of downstream area hazard potential.

The specific observations are illustrated in Plate 13 and in the
photographs in Appendix C.

b. Embankment. The general inspection of the embankment
H consisted of searching for indications of structural distress, such as
i i cracks, subsidence, bulging, wet areas, seeps and boils, and observing
4 general maintenance conditions, vegetative cover, erosion, and other
surficia1|features.

GBI,

In general, the condition of the dam is considered to be good. Only
one significant seepage area was found. This seepage was located at
the junction of the embankment and the left abutment at the toe level
of the dam. The seepage contained acid mine drainage and the flow
was estimated to be in the range of 15 to 20 gallons per minute (gpm).
Swampy areas were located along the toe of the dam. However, no flow
was observed from these areas. A minor seepage was located on the
right side of the spillway plunge pool, flowing approximately one to
two gpm. Also, no indication of flow was observed from the perched 5
water on the downstream slope bench.

G S L i v

The other condition requiring attention is the high grass on the ;
downstream face of the dam which requires annual mowing. |

c. Apppurtenant Structures. The spillway structures, spillway
crests, channels, and plunge pools were examined for deterioration or
other signs of distress and obstructions that would limit flow. 1In
general, the structures were found to be in good conditicn. The
outlet pipe valve was operated by state park personnel &7d observed
to be functional.
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d. Reservoir Area. A map review indicates that the waterhsed
is predominantly covered with woodlands.

A 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. Downstream from the dam, Beaverdam Run
meanders through a 1500-foot valley and flows into Clearfield Creek
about 1.5 miles downstream from the dam. In this reach, Beaverdam Run
is 40 to 50 feet wide and at bankful stage is 4 to 5 feet deep. The
1958 engineer's report indicates that bankful capacity of Beaverdam
Run is 400 cfs.

3.2 Evaluation. The condition of the dam is considered to be good.
The outlet pipe was half full due to the backwater from the stream.
Therefore, the outlet pipe was not inspected. The acid mine drainage
observed at the junction of the embankment and the left abutment at
toe level is not considered to affect the overall performance of the
dam at this time. However, this seepage should be monitored and
recorded to determine that the flow is not increasing with time. The
turbidity of the seepage should also be observed.

The grass on the downstream slope requires annual mowing.

The operation of the outlet pipe sluice gate was observed and found
to be functional.
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. State park personnel reported that there are no
formal operating procedures for the dam. Inflow into the reservoir is
discharged through the uncontrolled primary spillway.

One operational feature of the dam which may affect safety is the
outlet pipe gate, if it is required to lower the reservoir.

4.2 Maintenance of the Dam. The general maintenance of the dam is
considered to be satisfactory. However, acid mine drainage seepage
flows should be monitored and recorded to determine that the rate of
flow is not increasing with time. Grass on the embankment and below
the toe should be annually mowed to facilitate inspection of these
areas.

4.3 Maintenance of Operating Facilities. The maintenance condition of
the operating facilities is considered to be satisfactory. The outlet
conduit sluice gate was operated and observed to be functional.

4.4 Warning System. No formal warning system exists for the dam.

The park superintendent, responsible for the operation of the dam,
resides in the park area. Telephone and radio communication facilities
are available at the park office.

4.5 Evaluation. The dam is satisfactorily maintained. However,
seepage flow records should be maintained. Grass on the embankment
and on the area below the toe should be annually mowed to facilitate
adequate inspection of these areas.
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 .Evaluation of Features

a. Design Data. Glendale Dam has a watershed of 41.9 square
miles and impounds a reservoir with a surface area of 1600 acres at
normal pool level. The combined primary and emergency spillway is
located on the right abutment. From the spillway rating curve
included in the design drawings, the combined capacity of the spillways
was determined to be 9800 cfs with no freeboard.

b. Experience Data. As previously stated, Glendale Dam is
classified as an "intermediate" dam in the "high" hazard category.
Under the recommended criteria for evaluating emergency spillway
discharge capacity, such impoundments are required to pass the PMF.

The adequacy of the spillway was analyzed based on the simplified
procedure and the hydrologic data provided by the Baltimore District,
Corps of Engineers (Appendix D). The Corps of Engineers reported
that peak of PMF inflow hydrograph for a 38 square mile watershed in
Chest Creek was determined to be 64,800 cfs. These data were trans-
posed to the Glendale watershed and the PMF inflow hydrograph was
determined to have a peak flow of 70,100 cfs and a total volume of
58,100 acre-feet. Further analysis according to the procedure
indicates that the spillway can pass 85 percent of PMF without over-
topping. In the event of full PMF, it is calculated that the dam
would be overtopped by 0.3 foot.

c. Visual Observations. On the date of inspection, no conditions
were observed that would indicate that the emergency spillway of the
dam could not function satisfactorily in the event of a flood.

d. Overtopping Potential. As stated above, the spillway can
pass 85 percent of PMF without overtopping.

e. Spillway Adequacy. The spillway is classified to be
inadequate (85 percent PMF). However, it is not considered to be

seriously inadequate since the capacity exceeds 50 percent PMF.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, the field observa-
tions did not reveal any signs of distress that would significantly
affect the short-term stability of the dam and no unsatisfactory
conditions were reported in the past.

(2) Appurtenant Structures. Structural performance of the
appurtenant structures is considered to be satisfactory.

b. Design and Construction Data.

(1) Embankment. The dam was apparently designed based on the
evaluation of subsurface conditions and results of laboratory tests.
Although data on the subsurface investigation and soils testing were
available, no information was found on the stability and seepage
analysis for the dam.

(2) Appurtenant Structures. Review of the design drawings
indicates that there are no apparent structural deficiencies that
would significantly affect the performance of appurtenant structures.

c. Operating Records. The structural stability of the dam is
not considered to be affected by the operational features of the dam.

d. Post-Construction Changes. There have been no reported
modifications to the original design that would affect the structural
stability of the embankment.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that the
Glendale Dam is in good condition. However, the acid mine drainge on
the left abutment should be monitored to document that the rate of
seepage is not increasing. It appears that the dam was constructed
with reasonable care and the design generally followed the accepted
engineering practices at the time of design.

The capacity of the spillway was found to be "inadequate" (85 percent
PMF). However, it is not considered to be '"seriously inadequate"
because the spillway capacity is in excess of 50 percent PMF.

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

e B e s R T R D N B N N S R SIS S T v

€. Urgency. The following recommendations should be considered
immediately or on a continued basis.

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 quantity and
turbidity of seepage on the left abutment should
be monitored and recorded. If conditionms
degrade, a detailed study should be made and
necessary remedial measures taken.

2. High grass on the embankment and the toe
, area should be mowed at least annually to
¢ facilitate future inspections.

g 3. It is recommended that the owner provide around-
1 the-clock surveillance during unusually heavy
; runoff and develop a formal warning system to
2 alert the downstream residents in the event of
an emergency.
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APPENDIX A

CHECKLIST
VISUAL INSPECTION
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APPENDIX B

CHECKLIST
ENGINEERING DATA, DESIGN,
CONSTRUCTION, OPERATION
PHASE I
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NAME OF DAM GLENDALE DAM

ID#_NPL: 912 DER (kl19]

CHECKLIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS:__41.9 SQ.M(LES  woopgD i
ELEVATION; TOP NORMAL POOL AND STORAGE CAPACITY:_ 25 300 AC-ET O EL 1427
ELEVATION; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY: 4! 200 Ac-£1 & EL43S.S|
ELEVATION; MAXIMUM DESIGN POOL:__ €L 143.S
ELEVATION; TOP DAM: &L 446

CREST: EMERGQENCY SPILLWAY

a. Elevation EL \a3s.8

b. Type O &ttt

c. Width ) *
d. Length N/A

e. Location Spillover N/A i
f. Number and Type of Gates NONE
OUTLET WORKS:
a. Type_ 5.4"x 6-0 HORSESHAPED (ONCRETE (oNDULIT,
b. Location NEAR RIGHT ARLTMENT
c. Entrance Inverts €L 384
d. Exit Inverts EL 138%
e. Emergency Draindown Facilities O©UTLET CORNDUIT -
HYDROMETEOROLOGICAL GAGES:
a. Type STAFE GAGE
b. Location__ A<t INTAKE <IOWEE
c. Records__ STATL % USGS.

MAXIMUM NONDAMAGING DISCHARGE: o §OOO CFS FooPiING oF
POWNSTREAM RESIOENTS,

TN TR TR A A iR Iy AT g

e e e R S TS o, i, e R T N SN S

Page 1 of 1
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APPENDIX C
PHOTOGRAPHS
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U LIST OF PHOTOGRAPHS
GLENDALE DAM
NDI I.D. NO.
AUGUST 9, 1978
PHOTOGRAPH NO. DESCRIPTION
1 Crest.
2 Spillway chute. i
3 Spillway crest.
4 Spillway discharge channel.
5 Intake tower.
: 6 Outlet pipe gate control.
: 7 Outlet pipe discharging.
8 Acid mine drainage (left abutment at
toe level).
1 9 Acid mine drainage (closeup).
10 First downstream bridge (about one

mile downstream).
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Photograph No. 1

Crest.

Photograph No. 2

Spillway chute.
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Photograph No. 3

Spillway crest.

b

Photograph No. 4

o »

“
. Spillway discharge channel.
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Photograph No. 7
OQutlet pipe discharging.

Photograph No. 8

Acid mine drainage (left abutment at toe level).




P T

First

Photograph No. 9

Acid mine drainage (closeup).

Photograph No. 10

downstream bridge (about one mile downstream).
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APPENDIX D
CALCULATIONS
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APPENDIX E
REGIONAL GEOLOGY
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APPENDIX E
REGIONAL GEOLOGY

The Glendale Dam is located on strata of the lower portion of the
Allegheny Group (Lower Pennsylvanian Age). The dam and reservoir
are located west of the axis of the northeast trending Bradley
Syncline, a shallow geologic trough with gently sloping limbs.
The strata at the dam dip to the southeast. The strata in the
area consist of interbedded dark gray to black shales, gray sand-
stones, claystones, and several coal seams. The shales comprise
most of the strata. Several of the coal seams are minable and
there are numerous strip mines and underground mines in the area.
The major seam is the Lower Kittanning (B coal), which occurs

at approximately Elevation 1450. There are two to three coal
seams below the Lower Kittanning, but these are thin and not
minable at present. According to available information, the dam
has not been undermined.

The slopes around the reservoir are underlain by easily weathered
fine-grained rocks, such as shales and claystones. The slopes are
gentle. Shallow creep may be expected.




