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PHASE I REPORT
National Darn Inspection Program

Speers Run Dam

Pennsylvan ia

Washington County

Speers Run (Tributary of Little Chartiers Creek)

9 June 1978 (visual inspection)

Inspection Team - GAl Consultants, Inc.
570 Beatty Road
Nonroeville , Pennsylvania 15146

Based on visual inspection and available data, the dam and
spiliway works appear to be in good condition . The outlet
appurtenances (intake tower , supply line, and blow-off line)
present a potentially hazardous condition in that they are
inaccessible at normal pool level, and probably inoperable
and (in case of the blow—off line) of unknown location .
Thus , an assessment of their condition and remedial measures
to restore these appurtenances to operability are recommended .

The project is capable of passing 58 percent of the flow
resulting from a storm of the PMF magnitude (recommended
spillway design flood) without overtopping the dam if the
crest of the dam is regraded to the elevation of the spill-
way wingwall at its crest ; thus , the spillway capacity is
considered inadequate but not seriously inadequate , however,
if the area is allowed to remain below design height, the
embankment would be overtopped by 1/2 PMF and the spiliway
capacity would then be considered seriously inadequate. A
detailed hydrologic and hydraulic study of Speers Run Dam
and Canonsburg No. 2 Dam , which is located just upstream of
Speers Run Dam, is recommended to evaluate the capacity of
the outlet systems. This study should be carried out by a
registered professional engineer. The owner should then
be required to make any modifications necessary to make
the spiliway hydraulically adequate.

It is also recommended that the owner develop a formal
maintenance and operations manual to insure continued opera-
bility of the facility . In addition , the water company ’s
proposed emergency plan for maintenance of a safe potable
water supply should be amended to include warning and
evacuation plans for downstream residences. The dam should
be inspected on a periodic basis to check for hazardous
conditions which might develop.
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I
PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM
SPEERS RUN DAM

NDI# PA—505 , PENNDER# 63—6

1.0 \~Authority.

The Dam Inspection Act, Public Law 92-367 authorized
the Secretary of the Army , through the Corps of Engineers,
to initiate a program of inspection of dams throughout the
United States.

C -~~L _ _ _ _ _

~~~~~~~The purpose is to determine if the dam constitutes ahazard to human life or property.

1.2 Description of Project.
.-

a. Dam and Appurtenances. Speers Run Dam is a rolled
earthf ill embankment approximately 765 feet in length with a
maximum height (upstream) of approximately 42 feet and an
effective height of 21 feet (downstream). A concrete spill—
way with an ogee—shaped crest at the entrance is located
along the right end of the embankment. The outlet works are
reportedly comprised of an 18-inch diameter supply pipe and
a 24—inch diameter blow-off line originating at a submerged
intake tower located along the left side of the embankment.

b. Location. Speers Run Dam is located approximately
two miles east of Canonsburg, Washington County , Pennsyl-
vania. The dam is located at the northwest end of the
reservoir about 1 mile south of Donaldson Crossroads. Dam,
reservoir, and watershed are contained within the Canons—
burg , Washington East, Bridgeville, and Hackett U.S.G.S. 7.5
minute quadrangles as shown on the Regional Vicinity Map
(Appendix G). The coordinates of the dam are N40° 15’ 30” ,
W80° 8’ 00”.

C. Size Classification. Intermediate - 42 feet high,
375 acre—feet storage at spiliway crest).

d. Hazard Classification. High (see Section 3.l.c).

e. Ownership. Western Pennsylvania Water Company
62 East Wheeling Street
Washington , Pennsylvania 15301

1
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f. Purpose of the Dam. The dam serves as a storage
reservoir for the water supply system of Canonsburg , Penn-
sylvania and surrounding communities. Fishing is permitted
on a restricted basis.

g. Design and Construction History. Little histor-
ical information on Speers Run Dam is available. Limited
data is presented and/or inferred on drawings of the facility
dated 1911, 1927, and 1957 (Figures 1 through 5) and an
undated sketch (Figure 6) presented in Appendix F.

Data provided on proposed drawing (mentioned above)
indicates that design proposals for Speers Run Dam were
presented circa 1911. At that time, consideration was given
to constructing the dam in conjuction with a railroad embank-
ment. However, it appears that both were eventually built
independently , with Speers Run Dam being constructed first.
As no documents relative to as—built conditions are avail-
able, it is not known whether the cross-section (Section A-A)
indicated on Figure 1 is in fact representative of the
initial embankment. The location of the spillway , however ,
appears consistent with subsequent drawings from a 1927
renovation of the facility .

Figure 2 of Appendix F shows a plan of the 1927 reno-
vation which included raising the original embankment by 5.6
feet, constructing a new spillway , and raising the intake
tower. The top of the embankment as indicated on this
drawing was at elevation 964.0 which does not agree with the
proposed embankment crest shown on Figure 1 submitted in
1911. Thus, it is possible that the original embankment was
not constructed as proposed in Figure 1 or was modified
between 1911 and 1927. In addition , the railroad subgrade
is indicated on Figure 2 at elevation 965.0+ and the ground
contours between the railroad and dam embankment are rather
gentle, indicating substantial fi l l  was placed between the
two embankments.

Consequently, the railroad embankment and fill act as a
massive buttress on the downstream face. As a result, the
actual embankment height as presently observed is in the
order of 21 feet measured on the downstream side.

h. Normal Operation Procedure. (See Section 4.1.)

1.3 Pertinent Data.

a. Drainage Area. 2.8 square miles (U.S.G.S.).

2
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b. Discharge at Dam Site. Records not available.

Maximum Spiliway Discharge Capacity to Top of
Wingwall — 2875 cfs.

Maximum Discharge at Outlets - Not known.

c. Elevation (feet above mean sea level).

Top of Dam — 969.6 (plan elevation), 968.1 (field
measurement with top of spillway as datum = 964.6).

Maximum Pool Design Surcharge - Not known.

Maximum Pool of Record — Not known.

Normal Pool - 964.6.

Upstream Portal Invert of Outlet Conduit - 935
(rough estimate).

Downstream Portal Invert of Outlet Conduit -
Not known.

Streambed at Centerline of Dam — 933 (rough
estimate).

Maximum Tailwater - Not known.

d. Reservoir.

Length of Maximum Pool 0.64 miles (elevation
968.1).

Length of Normal Pool 0.55 miles (elevation
964.6).

e . Storage (acre—feet) .

Spiliway Crest ~ 375.

Design Surcharge - Not known.

Top of Dam 515 (estimate).

f. Reservoir Surface (acres).

Top of Daiu~~~40.

Maximum Pool ~ 40.

Spiliway Crest ~ 37.



g. Dam.

Type - Rolled earth.

Length — 765 feet.

Top Width - 12 feet.

Side Slopes - Upstream 2.511:1V
Downstream 2H:lV

Zoning — Original embankment zoning unknown
(proposal of 1911 indicates concrete core wall). The 1927
addition indicates homogeneous earthf ill.

Impervious Core — None verified.

Cutoff - 5—foot wide puddle trench proposed under
old spillway in 1927; not verified .

Grout Curtain — None.

h. Outlet Conduit.

Type - One 24-inch blow-off line and one 18-inch
supply pipe originate at intake (brick valve chamber) as
indicated on Figure 3. Chamber submerged at time of inspec-
tion.

Closure - Reportedly valved at intake but open.
Probably inoperable.

Access - Inaccessible by foot.

Regulating Facilities - Outlet of 24-inch blow—off
pipe unknown. Supply line (18-inch) can be regulated at
treatment plant.

1. Spillway.

Type - Concrete chute with ogee crest.

- Length of Weir - 79.3 feet.

Crest Elevation - 964.6 feet.

Upstream Channel - Natural approach.

Downstream Channel - Discharges into natural
channel.

4
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j. Regulating Outlets. 24—inch blow—off line re-
portedly open in valve chamber , outlet end not located . 18—
inch supply line opened in valve chamber and regulated at
treatment plant (could use supply line as blow-off at treat-
ment plant).

5



SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources.

1. Hydrology and Hydraulics. No design reports
are available.

2. Embankment. Design drawings dated July 1927
by D. C. Morrow , Engr., are available from PennDER files.
No design reports or construction specifications are avail-
able.

3. Appurtenant Structures. Same as 2 (above).

b. Design Features.

1. Embankment. Drawings indicate the embankm ent
was constructed of rolled earthfill with a crest widti~ of 12feet. The original embankment which was constructed prior
to 1927 (no records are available) was incorporated into the
present structure and currently functions as a part of the
upstream portion of the dam (see Figure 5). Presumably,
near the time of construction of the original embankment ,
the Chartiers Southern Railroad constructed an embankment
that ran tangent to the dam at the left end angling down-
stream as it moved from left to right relative to the dam
(see Figure 2).

The upstream face of the present em bankm ent is at a
slope of 2.511 on lV and is faced with 12-inch thick stone
riprap. The downstream face is shown with slopes at 2.H on
1V.

During the 1927 renovation , the old spillway structure
was sealed with a 5-foot wide puddle trench (presumably
extending to impervious material) and a concrete upstream
face dowelled into the existing weir crest (see Figure 3).

2. Appurtenant Structures.

a) Spil1w.~~~ The spillway is a concrete
structure with an ogee—shaped crest at the entrance located
along the right abutment (see Figures 2 and 4, Photographs
1, 4, and 5).

6



b) Outlet Conduits. An 18-inch diameter
supply line and a 24-inch diameter blow-off line originate
at the intake tower reportedly located along the left side
of the embankment. Both lines probably pass beneath both
the dam and railroad embankment and reportedly emerge at
some point downstream (not located by the field team) (see
Figure 6). -

c) Intake Tower. The intake tower is
submerged at normal pool level (elevation 964.6). Gate
valves located within this structure are open but have not
been operated for many years. The owner assumes these
valves to be non—operational.

2.2 Construction Records.

No construction records are available.

2.3 Operating Records.

No operational records are available.

2.4 Other Investigations.

None available. -

2.5 Evaluation.

The information available is considered sufficient to
make a general Phase I assessment of the structure.

7
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SECTION 3
VISUAL INSPECTION

3.]. Observatio ns.

a. General. The general appearance of the struc-
ture and related appurtenances suggests that the facility
is in fair to good condition.

b. Embankment. The upstream slope of the dam is
mantled with a well graded limestone riprap which is patchy
in areas. Both the crest and downstream slope of the embank-
ment were apparently constructed of impervious or semi—
pervious materials and are covered with a thick growth of
grassy vegetation.

A survey of the embankment crest during the field
inspection indicated a localized depression of about one
foot adjacent the spillway wingwall. This condition is
not considered serious under normal operating conditions .
However, it significantly reduces the maximum storage
capacity of the facility (see Section 5).

According to records supplied by PennDER, the Speers
Run embankment is 42 feet high. The field survey , however ,
indicated a maximum height of 21 feet. This condition
has apparently resulted from the construction of the rail-
road embankment which encroached over a portion of the
downstream slope of the dam (see Photograph 2 and Figures
2 and 6).

Seepage was noted downstream of the left abutment at
the bottom of the railroad grade (see Photograph 6). The
seepage flow could not be measured and is considered
insignificant relative to the integrity of the dam struc-
ture.

c. Appurtenant Structures.

1. Spiliway. The spiliway , spillway abutments,
apron and plunge pool all appeared to be in good condition.
Some minor cracking and spa].ling of the concrete was observed
and most of the construction joints were bitumen filled.

2. Gate Controls, Blow—off, and Supply Line.
At the time of inspection , approximately one inch of water
was discharging over the spiliway. The valve chamber which
houses the controls on the 24-inch blow-off and 18-inch
supply lines were submerged and could not be observed.

8
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According to a water company representative , the supply
pipe is open at the reservoir and discharge is controlled
at the treatment plant. Mr. McAdams (water company engineer)
reported that the operability of any valves on the intake
structure was questionable since they had not been operated
in years. He was not able to provide any information on the
location of the control valve for the blow-off line but
suggested that it too was open within the reservoir and
was gated downstream. No control mechanisms were located.
However , a terra-cotta pipe of unknown function was observed
downstream of the dam at the toe of the railroad embankment
(see Photograph 7).

3. Reservoir Area. The slopes adjoining the
reservoir are moderate to steep and are equally divided
between wooded and residential or agricultural areas. No
signs of slope distress were observed at the time of
inspection. A build up of sediment and vegetation just
upstream of the ogee crest had effectively decreased the
width of the spillway approach channel. According to
water company personnel, sedimentation within the reservoir
is appreciable.

4. Downstream Channel. After passing beneath
an abandoned railroad grade approximately 400 feet down-
stream of the dam flow from Speers Run Dam discharges
into Little Chartiers Creek before entering Alcoa Dam
approximately 2,500 feet downstream. The Little Chartiers
Creek Valley is characterized as a broad (600 to 1,000
feet) sparsely wooded valley containing only one perman—

- ent dwelling . Discharge from Speers Run passes beneath
two paved roads before entering Alcoa Dam (one road is a
heavily traveled four-lane highway).

Because of the proximity of the highway improvements
and the aforementioned dwelling , the dam was placed in the
high hazard category.

3.2 Evaluation.

Although the dam was thickly vegetated , it did not
preclude the opportunity to make a general assessment of
the site conditions. Lack of access to the intake struc-
ture prohibited its evaluation. Settlement near the
spiliway wingwall significantly effects the storage and
discharge capacity of the facility.

9
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operational Procedure.

According to water company personnel , there are no
established operational procedures at the facility . Excess
inflow passes over an ungated concrete ogee crested weir
and discharges into the Speers Run channel. The supply
and blow—off pipe outlets are reportedly open at their
intake ends and flow through the supply pipe is regulated
at the treatment plant. The discharge end of the blow-off
pipe was not observed and its operability is suspect.

4.2 Maintenance of Dam.

There is no formal maintenance procedure concerning
the dam. There is apparently some clearing and grubbing
of the embankment slopes since no trees or bushes had
become established as might be expected on a structure of
this age. -

I

4.3 Maintenance of Operating Facilities.

Maintenance of operating facilities at the site is
apparently provided on an as—needed basis.

4.4 Warning System.

There are no formal warning systems in effect at the
site.

4.5 Evaluation.

Established operational procedures are non-existent
at the facility. It is doubtful whether the supply and
blow-off pipes can be controlled at the intake end. The
controls at the intake structures are submerged when the
water is at the normal operating pool (spillway crest).

10
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SECTION 5

HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No hydrologic or hydraulic design data are available.

5.2 Experience Data.

No data pertinent to the past performance of the spill—
way and/or outlet conduit are available.

5.3 Visual Observations.

The dam and its appurtenances appeared to be in satis-
factory condition relative to the hydrologic and hydraulic
analysis. Specifically, the spillwa-y is in good condition
with little sign of deterioration. The approach to the
spiliway is silted and to some degree obstructed by heavy
growth along the right side. The siltation is accounted f3r
in the analysis.

Settlement of the crest was measured and found to range
from 2 inches to 12 inches. Using the top of the left
wingwall of the spiliway as a datum, the lowest point along
the embankment is located adjacent to the left wingwall of
the spiliway and is approximately 12 inches below the datum.
The hydraulic analysis assumed that all low areas would be
regraded to the datum so that the embankmen t elevation will
be uniform across its entire length.

5.4 Overtopping Potential. -

The “PMF Peak Flow” for this watershed was determined
based on data supplied by the Corps of Engineers, Bal timore
District. Specifically, the data pertains to a stream gage
station located on Char tiers Creek at Washington , Pennsyl—
vania. Based on a drainage area of 28.6 square miles the
P1*’ at this location is 27,200 cfs.

Utilizing this data and applying it the following
equation yields a value of PMF for the watershed in this
analysis. That is:

1D11”Qi _ [çj ~~ 2

1]



where

- PMF at Speers Run Dam
= 27 , 200 cfs

D1 drainage area of Speers Run Dam
= 28.6 square miles

empirical constant = 0.7 .

The value of n chosen for this analysis is 0.7.  This
value falls between those values recommended by the Corps
of Engineers, Pittsburgh District , for comparison of
watersheds within the Ohio River Basin . Based on this
information , PMF Q = 5,347 cfs .

Calculations were performed to evaluate the over-
topping potential using spillway and storage capacities
during the PMF.

Based on the above values , the resulting inflow volume
for this storm is calculated to equal 7,733 acre-feet. This
figure appears to be excessive. Consequently, the inflow
volume was recalculated based on an average runoff of 26
inches for the PMF. The resulting inflow is equal to 3,883
acre—feet.

I
The spillway has a maximum discharge of 2875 cfs. In

this case, it can be seen that maximum inflow is greater
than the maximum discharge capacity. Consequently, some
storage capacity is required.

Estimating the volume of storage available and compar-
ing thia to the volume of storage required reveals the dam
is not capable of passing and/or stor ing a storm of PMF
magnitude. In fact , the analysis shows that this facility
is suff iciently designed to pass and/or , contain only 58
percent of the PMF. Consequently, it àan be concluded that
the embankment will overtop if subjected to a storm of P1*’
magnitude.

5.5 Spillway Adequacy.

The dam is able to pass and/or contain approximately 58
percent of the P1*’. As a result , the spillwa y is deemed
inadequate but not seriously inadequate.

12
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observations , the
embankment appears to be in fair to good condition . No
indication of seepage is evident. One detrimental factor is
the approximate one foot of settlement on the dam crest
adjacent to the left wingwai.l of the spillway .

b. Appurtenant Structures. Based on the visual
inspection , the spillway appeared to be jn good condition
with only some minor scaling visible.

The intake structure shown on Figure 3 is submerged and
cannot be inspected at the present reservoir level. Outlet
appurtenances could not be located and as such pose a
potentially hazardous condition , since they are under full
hydraulic head beneath the embankment and apparently cannot
be closed.

6.2 Design and Construction Techniques.

a. Embankment. Minimal information is available in
the form of design drawings dated August 1927. These
drawings appear to indicate the dam to be adequately designed
and constructed. Features such as mild slopes and adequate
riprap protection serve to confirm its structural integrity .

b. Appurtenant Structures. The drawings appear to
indicate the spiliway to be adequately designed.

6.3 Past Performance.

No records of past performance are available.

6.4 Seismic Stability.

The dam is located within Seismic Zone No. 1 and it is
thought that the static stability is suff ic ient to withstand
minor earthquake induced dynamic forces. However , no
calculations , investigations , etc,, were Performed to confirm
this conclusion.

13
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d. Necessity for Additional Investigation. An
additional study to more accurately ascertain the adequacy
of the outlet works of Speers Run Dam as well as the up-
stream Canonsburg No. 2 facility is necessary .

7.2 Recommendations/Remedial Measures.

It is recommended that:

a. The owner enlist the services of a registered
professional engineer to inspect and assess the condition of
the intake and outlet works and perform those remedial
measures deemed necessary to restore their operability
including closing the outlet works at their intake ends .

b. The owner regrade the embankment crest to achieve
the maximum dischar ge capacity of the spillway .

c. The owner develop a formal program of maintenance
to ensure continued operability of the above appurtenances
and provide necessary overa ll care.

d. The owner enlist the services of a registered
professional engineer experienced in hydraulic and hydro-
logic design to more accurately determine the capacity of
the spiliway and outlet works for Speers Run and Canonsburg
No. 2 Dam (located upstream of Speers Run ’Dam). Subsequently ,
the owner should make any modifications deemed necessary to
make the spillway and ou tlet works hydraulically adequate.

e. The owner adapt their proposed emergency plan for
the maintenance of a safe potable water supply to include a
warning and evaluation procedure in case hazardous embank-
ment conditions should develop . This plan should include
provisions for round-the-clock surveillance during periods
of high water.

f. The dam be inspected periodically to check for
deleterious or hazardous conditions which might develop.
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N D I #  PA—SOS
CHECK LIST ID # Pc nnDER 63— 6

HYDROLOGIC AND HYDRA U LIC
ENGINEER ING DATA

DRAINAGE AREA CHARACTER ISTICS: 50% wooded; 50% residential.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 964.6 (375 a c r e— f e e t ) .

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : Not known.

ELEVATION MAXIMUM DESIGN POOL : Not known.

ELEVATION TOP DAM : 969.6 (des igned) ;  968.1 at low point  ( f i e l d  measured ).

SPILLWAY DATA:

a. Crest Elevation 964.6 feet.

b. Type concrete chute with ogee—shaped weir.

C. Weir Length 79,0 feet.

d. Channel Length 145 feet.

e. Location Spillover r igh t  abutment .

f. Number and Type of Gates ungated.

OUTLET WORKS:
24—inch blow-off line and 18—inch supply line from brick

a. Type valve chamber (not visible at normal pool) .

b. Location Approx. 150 feet from left abutment —
- 150 ft. into

reservoir. - ___________________________________

c. Entrance Inverts ele. 935+ (rough estimate).

d. E~xit Inverts Not known.

e. Emergency Draindown Facilities 24—inch blow—off (unable to locate
infield).

RYDROMETEORO LOGICAL GAGES :

a. Type None at facility.

b. Location___________________________________________________________________
c. Records

MAX IMUM NON DAMAGING DISCHARGE: Not known.
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• PHOTOGRAPH 1 View of Speers Run Dam from the right
abutment.

PHOTOGRAPH 2 View of the downstream slope of the
Speers Run embankment showing the
abundant vegetation which covered the
slope at the time of inspection.

I

PHOTOGRAPH 3 View of the upstream portion of the
Speers Run embankment taken f rom the
left abutment .

PHOTOGRAP H 4 View of the upstream portion of the
Speers Run spiliway . Note the ogee-
crested weir in the background of the
photograph.
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PHOTOG RAP H 5 View of the downstream portion of the
Speers Run spiliway. Spillway overflow
discharges into the plunge pool at the
center of the photograph before re-entering
the natural downstream drainage.

PHOTOGRAPH 6 View of an area of seepage and prolific
vegetation located a few hundred feet
downstream of the dam near its juncture
with the left abutment. The mound immediately
behind the field team member is abandoned
railroad embankment which parallels the
crest of the Speers Run Dam.

PHOTOGRAPH 7 View of a terra-cotta pipe located approx-
imately 300 feet downstream of the Speers
Run embankment near the toe of the abandoned
railroad grade. We were not able to discern
its function although it may contain a valve
control for the outlet works at the f acil ity.

PHOTOG RAPH 8 View of an abandoned railroad bridge
located approximately 400 feet downstream
of the crest of the Speers Run spiliway .
This bridge represents the f i rs t  downstream
restriction to flow from the spiliway .

NOTE No photographs of the outlet works at
Speers Run Dam were provided since the
outlet was reportedly submerged at the
time of inspection .
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Speers Run Dam is located in an area of near ly  f l a t
lying sedimentary rocks of the Pennsylvanian age , Monongahela
Group. Strata of the Monongahela Group are best characterized
as dense and massive to t h i n — bedded l imestone, d i scont inuous
shales and sandstones and several minable coal seams.

Jointing is commonly not well developed in these rocks
since water wells in the area are poor producers .  Low well
yields could also be attributed in part to dewatering for
coal mining operations. Both the Waynesburg and Uniontown
coal units are mined locally.
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1 Plan of Proposed Reservoir (dated August  1911)

2 Plan of Embankment  for Storage Reservoir at
Canonsburg (Sheet 1 — dated August  1 9 2 7 )

3 Cross—Section of Embankment (Sheet 2 - dated
August .1927)

4 Spiliway Plan , Prof i le , and Details (Sheet 3 —

dated August 1927)

5 Repairs to Spiliway Apron , Plan , Sectiq-u , and
Details (dated November 1957)

6 Undated Plan of Embankment and Outlet Pipes
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