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NATIONAL DAN INSPECTION PROCRAN

NAME OF DAN: Beaverdarn Run Darn
STATE LOCATED : Pennsylvania
COUNTY LOCATED: Cambria
STREAN: Beaverdam Run, tributary of South Fork of Little Conemaugh

River
DATE OF IN SPECTI ON : Nay 15 and 30, 1978

ASSESSMENT: Based on the evaluation of the conditions as they
e:~i~~~d or t~ e ~~ tes of ins~ection and as rev~~i1~~
tious, the condition of Beaverdarn Run Darn is assessed to be good .

However , the nonfunctional drainpipe sluice gate ~hould be immedi-
ately repaired . Other conditions that require attention are:
(1) evaluation of the adequacy of riprap on the etnbanlcnerit adjacent
to the emergency spillway , (2) appropriate action to stcp erosion
in the primary spiliway discharge channel, (3) monitoring of seeps
at the toe of the darn, and (4) elimination of the potential over-
flow from the emergency spillway channel towards the toe of the
dam.

The spiliway has the capacity to pass the probable maximum flood
without overtopping. Therefore , the spiliway is adequate.
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PHASE I
NATIONAL DAN INSPECT ION PROGRAM

BEAVE RDAN RUN DAM
NDS I .D. NO. 805

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~. 
t~Purpose1 > The purpose of this inspection is to determine

if the dam constitutes a hazard to human life or property.,_

1.2 Description of Project

a. Dam and Appurtenances. The dam consists of an earth embank-
ment approximately 1400 feet long , with a maximum height of 55 feet
from the downstream toe (Plates 1 and 2).

The primary spiliway is located right of center and the emergency
spiliway is located on the right abutment (looking downstream).
Flow through the primary spiliway is controlled by sharp crested
weirs at Elevation 2367 (USGS Datum) on a concrete drop structure
(Plate 3). The drop structure discharges into a 66—inch concrete
pipe which passes through the embankment and discharges into a plunge
pool.

The crest of the 100—foot—wide emergency spillway is at Elevation
237 0, which is 7 feet below the darn crest (Elevation 2377). The
emergency spiliway discharges into an earth channel.

The outlet works for the dam consist of one 24—inch cast—iron
supply line and a 36—inch steel drainpipe located to the right of
the center of the embankment. Discharge through the pipes is con-
trolled by valves located in the intake tower (Plate 3).

The reservoir impounds 7700 acre—feet of water. The 36—inch
drainpipe constitutes the emergency drawdown facility for the dam.

b. Location. Beaverdam Run Dam is located (Plate 4)
on Beaverdam Run, two miles east of Beaverdale in Summerhill
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Township, Carnbria County, Pennsylvania. The impounded reservoir
serves as a domestic water supply source. Downstream from the darn,
Beaverdam Run flows through a narrow and steep valley for a distance
of about 2—1/2 miles to its confluence with the South Fork of Little
Conemaugh River at Beaverdale. The stream flows under a street
in Beaverdale, about 500 feet upstream from its mouth. There are
approximately 20 houses and 2 commercial buildings in the area of
the town which is considered to be the main impact area of a flood .
It is estimated that a failure of the darn could also cause signifi-
cant loss of life and property damage along the course of the South
Fork of Little Conemaugh River .

c. Size Classification. Intermediate (based on 55—foot height).

d. Hazard Classification. Hi gh.

e. Ownership .~ Highland Sewer and Water Authority.

f .  Purpose of Dam. Water supp ly.

g. Design and Construction History. The dam was designed by
the Neilan Engineers , Inc. ,  o f Somer set , Pennsylvania , in 1970. The I ;
dam was constructed by Windy Hill Construction Company , with com-
pletion in December 1975.

h.  Nor mal Operating Procedure. The reservoir is normally
maintained at Elevation 2367 , the level of the uncontrolled primary
spiliway , leaving 10 feet of freeboard to the top of the darn at
Elevation 2377. The emergency spillway crest is at Elevation 2370.
The supply water is taken through the 24—inch—diameter supply line
controlled from the intake tower .

1.3 Pertinent Data

a. Drainage Area — 6.5 square miles

b. Discharge at Dam Site (cfs)

Maximum known flood at darn site — None reported
Warm water outlet at pooi elevation — N/A
Diversion tunnel low pool outlet at pooi elevation — N/A
Diversion tunnel outlet at pool elevation — N/A
Gated spillway capacity at pool elevation — N/A
Gated spillway capacity at maximum pool elevation — N/A
Ungated sp illway at maximum pool elevation — 5700 (as exists)
Total spillway capacity at maximum pool elevation — 5700
(as exists)
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c. Elevation (USGS Datum) (feet)

Top of dam — 2377
Maximum pool—design surcharge — N/A
Full flood control pooi — 2370
Recreation pool — N/A
Spillway crest — 2367
Upstream portal invert diversion tunnel — 2323
Downstream portal invert diversion tunnel — 2321.5
Streambed at center line of dam — 2319
Maximum tailwater — Unknown

d. Reservoir (feet)

Length of maximum pool — 4500
Length of recreation pooi — N/A
Length of flood control pool — 5000

e. Storage (acre—feet)

Recreation pool (normal) — 7700
Flood control pool — 1350
Design surcharge — 3150
Top of dam — 12 ,200

f. Reservoir Surface (acres)

Top of dam — 530
Maximum pool - N/A
Flood control pool — 410
Recreation pooi — N/A
Spillway crest — 360

g. Darn

Type — Earth
Length — 1400 feet
Height — 55 feet
Top width — 20 feet
Side slopes — 2H :1V , 2.5H :lV , downstream ; 2.5H:1V, upstream
Zoning — Yes
Impervious core — Yes
Grout curtain — Yes

h. Diversion and Regulating Tunnel

Type — 36—inch steel pipe
Length — 290 feet
Closure — Sluice ga te
Access — Controls at intake tower
Regulating facilities — N/A

.
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i. Spillway Primary Emergency

Type — Sharp—crested weir Broad—crested weir
Length — 33 feet 100 feet
Crest elevation — 2367 feet 2370 feet 

—Gates — None None
Upstream channel - Lake Lake
Downstream channel — 66—inch RCP dis— Trapezoidal chanel

charging to trap— 100 feet wide
ezoida]. channel
with 12—foot
bottom width

4
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SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available

(1) Hydrology and Hydraulics. The emergency and primary
spillway rating curves, design inflow hydrographs, and outflow
hydrographs are included in the design drawings (Plate 5).

(2) Embankment. The embankment was designed based on a report
(Soil and Foundation Report, Proposed Dam Across Beaverdam Run,
Sununerhill Township, Cambria County, Pennsylvania, March 1967)
prepared by Larsen Engineers of Harrisburg , Pennsylvania, for Neilan
Engineers, Inc., Consulting Engineers, of Somerset, Pennsylvania.
This report includes results of geologic reconnaissance of the site,
subsurface exploration, laboratory testing program s , and recommenda-
tions for a 70—foot—high embankment design based on stability
analyses.

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

b. Design Features

(1) Embankment

(a) As designed , the darn is a zoned embankment
consisting of a clay core and outer shell
sections, a downstream filter blanket, and
an upstream clay blanket which terminates
in a cutoff trench located 500 feet upstream
from the axis of the dam. Design included a
grout curtain at the upstream end of the clay
blanket. Plate 2 shows the typical dam
section. Buttresses (clay blankets) were
constructed on both abutments upstream of the
dam to control seepage through the abutments.

(b) The embankment was designed to have two to
one (horizontal to vertical) slopes on the
downstream face from the crest to Elevation
2365 and 2.5 to 1 slopes below this elevation.
Upstream slopes were designed to be 2.5 to 1
above Elevation 2362 and 3 to 1 below this
elevation.

5
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(c) The subsurface investigation conducted by
Larsen Engineers during 19669 consisted of
88 auger borings, 10 core borings, and 20
rotary borings ranging in depth up to 109
feet. This investigation covered an area
of 1000 feet along the valley by 1000 to
1500 feet on both sides of the valley and
a 100—acre borrow area immediately upstream
from the embankment location. The subsur-
face investigation considered four darn
locations within this area. Plate 6
illustrates the subsurface profile at the
dam site. It consists of clayey gravel,
clayey sand, and silts underlain by bedrock
on the right abutment. The profile indi-
cates that the Lower Kittanning coal seam
below the right abutment had been partially
deep mined .

(d) Soil testing for the embankment materials
consisted of classification, compaction ,
shear strength, and permeability tests .

c. Appurtenant Structures. The appurtenances of the dam
consist of a primary spiliway , low level drainpipe, and a supply
line controlled from an intake tower. The 66—inch—diameter primary
spiliway discharge pipe is supported by a reinforced concrete cradle.
The 24—inch supply line and 36—inch drainpipe are encased in concrete.
Flow through these pipes is controlled by manually operated controls
located in the intake tower which is accessed by a steel pedestrian
bridge (Plate 7).

d. Design Data

(1) Hydrology and Hydraulics. A design drawing indicates
that the spillway design was based on SCS criteria. The freeboard
inf low hydrograph had a peak of 15,746 cubic feet per second (cfs)
and the emergency spiliway hydrograph had a peak of 5430 cfs (Plate
5). The maximum discharge capacity of the emergency spillway is
shown to be approximately 6800 cfs with no freeboard , and the total
spiliway discharge capacity is shown to be 7100 cfs. (As noted in
Section 1.3, the spillway as it now exists has lower capacity than
as designed.)

(2) Embankment. The embankment design was based on the geology
and the soils report prepared by Larsen Engineers. The report
includes logs for borings and test pits and selected classification
tests for borrow materials, but no reference to soil strength tests
was found . The stability analysis considered short—term stability ,
steady—state seepage, and rapid drawdown conditions, based on assumed
soil strength values listed in the report, and obtained safety
factors that ranged from the low of 2.02 for steady—state seepage
conditions to the high of 3.23 for short—term stability .

6
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(3) Appurtenant Structures. There are no design calculations
available for the appurtenant structures.

2.2 Construction. Construction drawings prepared by Neilan
Engineers were available for review. To the extent that can be
determined , the construction of the darn was apparently conducted
in accordance with the specifications as prepared by Neilan Engineers,
Inc. No reference was found to indicate any unusual problems were
encountered during construction of the dam.

2.3 Operation. There are no formal operating records available for
the dam. As designed , the darn serves as a water supply reservoir.
The supply water from the reservoir discharges through a 24—inch
pipe , controlled by valves located in the intake tower and joins
the transmission system.

The 36—inch “blow—off” pipe is also controlled from the intake
tower. It discharges into the stream through a channel near the
center of the darn.

2.4 Other Investigations. The darn was completed in 1975 and
inspected by the state in 1977. The 1977 inspection report is
available in the state files.

2.5 Evaluation

a. Availability . Available engineering data were provided
by PennDER.

b. Adequacy

(1) ~ydrology and Hydraulics. The reported results of the
hydrology and hydraulic analyses indicate that the design followed
currently accepted practices for such analyses. Area—capacity
curves, spillway rating curves, inflow and outflow hydrographs are
included in the design drawings (Plate 5).

(2) Embankment. Review of the geotechnical aspects of the
design indicates that although the design generally followed currently
accepted practice for subsur face invesit gations , the stability
analyses were apparently based on assumed soil strength values
rather than actual strength values obtained from laboratory test
results. The assumed soil strength values are questionable.
No seepage analyses were found in the design report.

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

7
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c. Operating Records. No formal opera ting re cords are ava ilable
for the dam. Water company personnel reported that in a recent
operation of the outlet pipe sluice gate the gate ’s riser stem
buckled and the gate is presently not functional.

d. Post—Construction Changes. There have been no reported
modifications to the original dam design.

e. Seismic Stability. The darn is located in Seismic Zone 1
and static stability of the dam is considered 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.

.
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SECTI ON 3
VISUAL INSPECTI ON

3.1 Findings

a. General. The on—site inspection of Beaverdam Run Dam
consisted of:

1. Visual inspection of the embankment, abutmer.ts,
and embankment toe.

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.

4. Evaluation of downstream area hazard potential.

The specific observations are illustrated in Plate 8 and in the
photographs in Appendix C.

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

1. Only one seepage area was observed . This was
located to the left of the primary spillway
along the toe. The total flow was estimated
to be approximately 2 to 3 gallons per minute
(gpm) . The e f f ect  of this seepage on the
overall performance of the darn is considered
to be inconsequential at the present time, but
it should continue to be monitored to assure
that it is not increasing. The reservoir has
probably not been filled long enough for
steady—state seepage through the dam to have
developed .

2. Approximately four isolated wet and swampy
areas were found below the toe on the valley
floor (Plate 8). No significant flow appeared
to be discharging from these areas.

3. The grass cover on the downstream face of the
dam was considered to be poor , requiring
reseeding .

9
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c. Appurtenant Structures. The spiliway structures, spillway
crests , channels , and plunge pools were examined for deterioration
or other signs of distress and obstructions that would limit flow.

In general , the structures were found to be in good condition, with
the exception of major erosion observed in the primary spillway
discharge channel (Photograph 7) downstream from the plunge pool.
This condition is not considered to be a safety hazard at its present
extent. However, it should continue to be monitored to assure that
it will not affect the performance of the plunge poo1. The riprap
at the emergency spillway entrance channel is inadequate to protect
the embankment from erosion during high flows. Approximately 100
feet downstream from the crest, the left side of the emergency
spillway channel is too low to contain major flows through the
spiliway . At flow depths of two to three feet over the spillway
crest, it appears that the channel would overflow downslope toward
the toe of the embankment.

d. Reservoir Area. The watershed is predominantly covered
with woodlands and infiltration capacity is estimated to be good .
A minor portion of the drainage basin has been strip mined and
reclaimed (Plate 4).

The shorelines are not considered 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. Beaverdam Run downstream from the dam
flows through a narrow and steep valley. There is one bridge over
the stream and a second bridge immediately downstream from its mouth
on the South Fork of Little Conemaugh River. These bridges are
shown in the photographs in Appendix C. Sketches of these bridges
are included in Appendix A. Further description of the downstream
channel is included in Section 1.2.

3.2 Evaluation. In general, the condition of the darn is considered
to be good. A review of the 1977 inspection report revealed that
the general appearance of the darn was assessed to be good. Slight
seepage at the toe and some scouring action in the spiliway discharge
channel was reported .

In this current inspection , the condition of the seepage and channel
scour was found to be similar to that described in the previous
inspection report.

Although the present condition of the wet areas does not appear to
be affecting the stability of the downstream slope, observation of
this condition in future inspections will be required to assure
continued stability of the embankment.

10
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- Reseeding of the downstream face appears necessary to prevent
erosion.

Evaluation of the adequacy of the riprap on the emergency spiliway
entrance channel is recommended .

11
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SECTIO N 4
OPERATIONAL FEATURES

4.1 Procedure. Review of the design drawings and field observations

indicate that there are no formal procedures for operating the darn.
The only operational feature of the dam which may affect the safety
of the darn is the drainpipe gate, in case it is required to lower
the reservoir .

The clearing of debris from the primary spiliway inlet structure
as required and continued inspection of the facilities by the dam
tender are the principal maintenance operations which would affect

safety .

4.2 Maintenance of the Dam. While the general maintenance conditions

of the embankment appear satisfactory , reseeding will be required to
prevent future  erosion problems .

4.3 Maintenance of Operating Facilities. As reported by Highland

Sewer and Water Authority personnel, the riser stem of the drainpipe
sluice gate was buckled and therefore the gate cannot presently be
operated .

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

Beaverdam Run Dam. The darn tender resides in Johnstown , approximately

15 miles west of the darn, and makes daily trips to the dam. No
communication facilities are available at the site.

4.5 Evaluation. The darn is satisfactorily maintained and it is
considered to be accessible under all weather conditions for inspec-
tion and emergency action purposes.

12 

~~~~~~~ ..: 
-5---



5- ~- —5- -- — ---5- --— — —5- -— — -  -
~~~ — 

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

—

SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Beaverdam Run Dam has a watershed area of
7.5 square miles and impounds a reservoir with a surface area of
360 acres. The dam has both a primary and an emergency spillway.
As it presently exists, the emergency spillway has a discharge
capacity of 7100 cfs with no freeboard .

b. Experience Data. As previously stated , Beaverdarn Run 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 spiliway was analyzed based on the simplified
procedure developed by the Baltimore District, Corps of Engineers
(Appendix D).  Based on this analysis procedure , it was determined
that the PMF inflow hydrograph will have a peak flow of 12,000 cfs
and a total volume of approximately 9000 acre—feet. A further
analysis according to the procedure indicates that the spillway is
capable of passing the PMF without overtopping .

c. Visual Observations. The emergency spillway channel does •

not appear to be adequate to pass flood flows. Large flows would
overf low the spillway channel and flow towards the embankment toe.

d. Overtopping Potential. As stated above, the darn can pass
the recommended flood flows without overtopping.

e. Spillway Adequacy . The spillway can pass the recommended
design flood , therefore it is adequate.

13
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SECTION 6 -

~ -

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visua l 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 darn and no unsatisfactory
conditions were repor ted in the past.

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

b. Desi gn and Construction Data

(1) Embankment. The foundation investigation report prepared
by Larsen Engineers in 1967 states that the stability of the embank-
ment was analyzed for short—term, rapid drawdown, and steady—state
seepage conditions and reports minimum factors of safety of 2.02 for
steady—state seepage. However, the analyses were apparently based
on assumed strength values and the strengths noted in the report do
not appear reasonable.

(2) E~ppurtenant Structures. The 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 darn 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 structure.

- 
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-• - - SECTION 7
ASSESSMENT AND RECOMMENDATIO NS/REME DIAL MEASURE S

7.1 Dam Assessment

a. Safety.  The visual observations and review of available
information indicate that the Beaverdam Run Darn is in good condition .
However , the drainpipe gate was found to be nonfunctional and
requires immediate repairs. It appears that the dam was constructed
with reasonable care and the design generally followed the currently
accepted engineering practices .

The capacity of the spillway was found to be “adequate.”

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.

c. Urgency. Of the five recommendations listed above, the
repair of the outlet pipe sluice gate should be implemented immedi-
ately while the others should be considered as soon as practicable
or on a continued basis.

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

7.2 Recommendations/Remedial Measures

1. The owner should be advised to make appro-
priate repairs to the outlet pipe gate
immediately.

2. The adequacy of riprap at the entrance channel
of the emergency spiliway should be evaluated
to determine if it provides sufficient pro-
tection against erosion of the embankment
during high flows.

3. Necessary corrective measures should be taken
to prevent overflow from the emergency spill—
way discharge channel from flowing towards the
toe of the dam.

4. The seepage at the toe of the dam should be
monitored and recorded . -

5. Attention should be given to the scour problem
in the primary spiliway discharge channel to
prevent this condition from becoming a threat
to the integrity of the dam .

15
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6. The dam and appurtenant structures should be
inspected regularly and any unusual conditions
should be reported to the appropriate
authorities.

7. To prevent future erosion problems, the
embankment should be reseeded .

16
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NAME OF DAM A’~~~~~AtA 2jjt’.~ ~~~~
ID~ ND3: ~~3S ~EQ :

CHECKLIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS :__________________________________________

ELEVATION ; TOP NORMAL POOL AND STORAGE CAPACITY : 7700 AC2E.- ~EE~ a)~ ~~L. ~ %7.O

ELEVATION ; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY : gp>Cx) Ac.- c -~ ~~L?.~.7O .-O
ELEVATI ON ; MAXIMUM DESIGN POOL :_______________________________________

ELEVATION ; TOP DAM : ~~377.O (US~~5 ~P.ruM —A3 ~~~~~~~~~~~~~~~
CREST :

a. Elevation ~ 2,77 (USt~S ~At.~jM —A 3 I~~~~~ NEb
’)

b. Type EA21 u -
c. Width Zo  Pv,

d. Length 1400 F-T

e. Location Spillover NO V -~~
5BLE L.O~~ SP01 Qt ’-l C~~C~-

f• Number and Type of Gates -~ONE

OUTLET WORKS:
a. Type 2d’ 4’ 3~~~ EEL P ~~E-. (OtY~. LE~~~ ~~~~~~~~~~~~

b. Location T~4ao u~H -
~
-
~-l-t~ ~~~M - G( t41- o~F ~~~~~~~

c. Entrance Inverts ZSZ3 I ~~~
d. Exit Inverts Z32~~.5 f1.

e. Emergency Draindown Facilities 36 “~~~~~ OLJ 1~~-L~~ 1 ~~I I I P G ~ -

HYDROMETEOROLOGICAL GAGES :
a. Type N0N~~
b. Location_________________________________________________________

c. Records N/A
MAXIMUM NONDANAGING DISCHARGE: ~ 7000 oçs. (~~i~~~ r JI~~1C M-~1’ r+.4~~~C

~rT ~~~~~~~~~~~~~~~
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LIST OF PHOTOGRAPHS
BEAVERDAN RU~ DAN
NDS I.D. NO. 805

MAY 15, 1978

PHOTOGRAPH NO. DESCRIPTION

1 Crest.

2 Emergency spiliway crest and approach
channel.

3 Primary spiliway discharge pipe.

4 Primary spiliway, plunge pool , and discharge
channel.

5 Blow—off pipe outlet.

6 Blow—off pipe plunge pool and discharge
channel.

7 Erosion in discharge channel.

8 Bridge No. 1.

9 Confluence of Beaverdam Run and South Fork
of Little Conemaugh River.

10 Bridge No. 2.
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APPENDIX E
REGIONAL GEOLOGY

Cambria County lies within the Allegheny Mountains section of the
Appalachian Plateau Province. Terrain of this area is character—
ized by a series of mountain ridges running more or less parallel
in a general northeast to southwest direction , forming a rolling
plateau in which the dam is located . Dips of bedrock in the area
are very gentle in Cambria County except along Laurel Hill and
Allegheny Mountain which lie in the western and eastern parts of
the county , respectively. Rocks near the site belong to the
Conemaugh and Allegheny Formations of the Pennsylvanian System.
The reservoir covers approximately 80 acres; 10 acres have been
completely undermined and 24 acres have been partially undermined .
Thickness of the strata between the Lower Kittanning Coal, which
was deep mined , and the ground surface varies from 645 to 750 feet.
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