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The spillway does not have the recommended capacity to pass the
probable maximum flood without overtopping. However, the dam is a
masonry structure, and overtopping by the probable maximum flcod
would not significantly affect the stability of the dam. There-
fore, the spillway capacity is considered to be adequate. However,
during unusually heavy runoff when overtopping might occur, an
around-the-clock surveillance plan should be implemented to detect
possible problems, such as rapid erosion of the abutments.

It is recommended that the owner develop a formal warning system
to alert downstream residents in the event of emergencies.
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PHASE I
NATIONAL DAM INSPECTION PROGRAM
TUBMILL DAM
NDS I.D. NO. 488

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 was to determine
if the dam constitutes a-hazard to human life or property.

1.2 Description of Project "“"7',t, o aksim Af Do vt

it

a. Dam and Appurtenances. The dam is a masonry-gravity
structure approximately 1100 feet long with a maximum height of
40 feet from the downstream toe. The single spillway is a 200-foot
section of the dam which is two feet below the dam crest.‘ The
discharge spills down the face of the dam to a stone-paved apron and
then into a plunge pool. The outlet works consist of a 30-inch
cast-iron "blow-off" pipe and a 24-inch cast-iron supply line, both
located near the right side of the spillway. Discharge through
these pipes is controlled by valves located in the valve house near
the toe of the dam. The 30-inch "blow-off" pipe constitutes the
emergency drawdown facility for the dam. The dam impounds 614 acre-
feet of water at normal pool level.

b. Location. The Tubmill Dam is located (Plate 1) six miles
upstream on Tubmill Creek, a tributary of the Conemaugh River, five
miles southeast of the town of Bolivar in Fairfield Township,
Westmoreland County, Pennsylvania. The impounded reservoir serves
as a domestic water supply source. A small impoundment estimated to
have less than 1.5 acre~feet storage capacity is located one-half
mile upstream of Tubmill Dam. Because the surcharge storage volume
of Tubmill Dam (approximately 82 acre-feet) is much larger than the
storage capacity of the upstream impoundment, a failure in the
upstream dam is not likely to cause damage to Tubmill Dam.

Downstream from the dam, Tubmill Creek flows through a wide valley
for about three miles to a point where the valley narrows and flows
near an off-stream fishing pond (Mirror Lake). For the rest of its
course, the stream meanders through the narrow valley and flows into
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the Conemaugh River at the town of Bolivar. There are approximately
20 houses and one mobile home park in the first three-mile reach of
the flood plain downstream from the dam. It is estimated, in the
event of a dam failure, there would be considerable loss of lives and
economic damage in this reach. Additional losses are also likely
further downstream.

c. Size Classification. Intermediate (based on 40-foot height).

d. Hazard Classification. High.

e. Ownership. High Ridge Water Company.

f. Purpose of Dam. Water supply.

g. Design and Construction History. Tubmill Dam was designed
and constructed by the American Pipe Manufacturing Company. The
construction of the dam was completed in 1907.

h. Normal Operating Procedure. The reservoir is maintained
at spillway level, Elevation 1326.5 (USGS Datum), leaving two feet
of freeboard to the top of the dam at Elevation 1328.5. All inflow
occurring when reservoir level is at the spillway crest elevation
or above is discharged over the uncontrolled spillway. The supply
water is taken from the 24-inch supply line.

1.3 Pertinent Data

a. Drainage Area - 10.66 square miles (Plate 2)

b. Discharge at Dam Site (cfs)

Maximum known flood at dam site - One foot over the spill-
way in 1936

Warm water outlet at pool elevation - N/A

Diversion tunnel low pool outlet at pool elevation - N/A

Gated spillway capacity at pool elevation - N/A

Gated spillway capacity at maximum pool elevation - N/A

Ungated spillway capacity at maximum pool elevation - 1755

Total spillway capacity at maximum pool elevation - 1755

c. Elevation (USGS Datum) (feet)

Top of dam - 1328.5

Maximum pool-design surcharge - N/A

Full flood control pond - N/A

Recreation pool - N/A

Spillway crest - 1326.5

Upstream portal invert diversion tunnel - 1286.75
Downstream portal invert diversion tunnel - Unknown




Streambed at center line of dam - 1287+
Maximum tailwater - 1290+

Reservoir (feet)

Length of maximum pool - 2500+
Length of recreation pool - N/A
Length of flood control pool - N/A

Storage (acre-feet)

Recreation pool - 614
Flood control pool - N/A
Design surcharge - 82
Top of dam - 696

Reservoir Surface (acres)

Top of dam - 41+
Maximum pool - 41+

Flood control pool - N/A
Recreation pool - N/A
Spillway crest - 41

Dam

Type - Masonry gravity

Length - 1100 feet

Height - 40 feet

Top width - 6 feet

Side slopes - 2H:3V downstream, vertical upstream
Zoning - No

Impervious core - No

Cutoff - Yes

Grout curtain - No

Diversion and Regulating Tunnel

Type - 30-inch-diameter cast iron
Length - 120 feet (estimate)
Closure - N/A

Access - N/A

Regulating facilities - Yes

Spillway

Type - Overflow section of dam
Length of weir - 200 feet
Crest elevation - 1326.5 feet
Gates - N/A




Upstream channel - Lake
Downstream channel - Natural stream




SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available

(1) Hydrology and Hydraulics. Review of the information in
the files of the Commonwealth of Pennsylvania, Department of
Environmental Resources (PennDER), showed that there are no original
hydrology and hydraulic design data available for the dam. However,
a state inspection report entitled, Report Upon the Tubmill Dam,
dated October 23, 1914, states the criteria used to size the spillway.

(2) Dam. No design information is available. The 1914
inspection report includes the results of an independent stability
analysis.

(3) Appurtenant Structures. No design information is available.

b. Design Features

(1) Dam. As designed, the dam is a "boulder concrete" wall
faced with rubble masonry. Plate 3 illustrates the typical cross
section of the dam. It consists of an essentially vertical upstream
face and a two horizontal to three vertical (2:3) sloping downstream
face. The crest is capped with cut stones, 6 feet long and 2 feet
thick.

The drawings indicate that the dam was founded on rock.

Plate 4 illustrates the rock formations at the site. The right
abutment is shown to consist of fire clay underlain by hard shale to
Elevation 1275 and then sandstone. At the valley bottom, the subsur-
face profile shows 15 feet of sand and boulders underlain by sandstone
with isolated seams of coal and fire clay. The left abutment is
essentially sand and boulders underlain by shale from Elevation 1290
to valley bottom.

Plate 5 presents a plan and elevation of the dam.

(2) Appurtenant Structures. The spillway is a low section of
the dam. The crest of the spillway is capped with rounded hand-cut
stones, approximately 6 feet wide and 2 feet thick. The flow from
the spillway discharges onto a stone-paved apron and then into a
plunge pool.
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c. Design Data

(1) Hydrology and Hydraulics. The 1914 inspection report
states that the spillway of the dam was designed to discharge a flow
of 180 cubic feet per second (cfs) per square mile of watershed, for
a total flow of 1919 cfs.

(2) Dam. The 1914 inspection report states that the factor of
safety of the dam against overturning ranges between 1.65 to 2.25.
The high factor of safety corresponds to the assumption of no hydro-
static pressure at the base of the dam, and the lower factor of
safety corresponds to hydrostatic uplift pressure of zero at the
downstream toe and two-thirds of the total reservoir head at the
upstream toe.

(3) Appurtenant Structures. No design data were found relative
to the design of appurtenant structures except as stated above.

2.2 Construction. No information was found concerning the construc-
tion of the dam. The 1914 inspection report states that the con-
struction of the dam was under the direction of Mr. J. W. Ledoux,

the Chief Engineer of the American Pipe Manufacturing Company.

A 1924 inspection report states that in the summer of 1924 a few
holes were drilled through the crest of the dam and were cement
grouted to stop small seepages through the dam.

2.3 Operation. There are no formal operating records available
for this dam. As designed, the dam serves as a water supply
reservoir. The supply water from the reservoir discharges through
a 24~inch pipe, controlled by valves located in the valve house at
the downstream toe of the dam, and joins the transmission system.

The 30-inch "blow-off'" pipe is also controlled by a valve in the
valve house. It discharges into the stream through a channel along
the right side of the valley.

2.4 Other Investigations. The available information indicated no
investigations other than the periodic inspections conducted by the
state.

2.5 Evaluation

a. Availability. A very limited amount of engineering data
for the dam is available in PennDER files.

b. Adequacy

(1) Hydrology and Hydraulics. Available engineering data are
not adequate to assess the structure. Only the design capacity of
the spillway is reported.
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(2) Dam. Although no original design data are available,
the 1914 inspection report includes the results of an independent
stability analysis which considered the stability of the structure
against overturning with and without hydrostati. uplift pressure.
Although the reported analysis procedure appears to be satisfactory
in general, the calculations were not available for review.

The regional geology of the dam site was reviewed (Appendix E) and
no features were found that would significantly affect the perform-
ance of this structure.

(3) Appurtenant Structures. The flow from the "blow-off'" and
supply lines through the dam are controlled by valves located at the
downstream side of the dam. Therefore, these pipes are always under
pressure through the dam. However, this design feature is not
considered to be a deficiency for masonry or concrete dams.

c. Operating Records. To the best knowledge of the water
company personnel, no operating difficulties have been encountered
in the recent past. A state inspection report dated May 14, 1936,
states that during the flood in March 1936 the maximum flow over the
spillway was 0.96 foot.

d. Post-Construction Changes. There have been no reported
significant modifications to the original dam design. However, an
outlet riser pipe was constructed in 1962, as shown on Plate 6.

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 dams, the structure is assumed to present no hazard
from earthquake.




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on-site inspection of Tubmill Dam consisted
of:

1. Visual inspection of the retaining structure,
abutments, and 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 the downstream area hazard
potential.

The specific observations are illustrated in Plate 7 and in the photo-
graphs in Appendix C.

b. Dam. The general inspection of the retaining structure con-
sisted of searching for indications of structural distress, such as
cracks and deterioration of rock surfaces, seepage areas, and observ-
ing general maintenance conditions and other surficial features.

1. The entire downstream face of the dam was
found to be wet. The seeps appeared to be
coming from near the top of the dam. No con-
centrated seeps were observed.

2. Wet areas were observed both on the right
and left abutments along the toe of the
dam. A sewer pipe discharging along the
left abutment toe appeared to be contribut-
ing significantly to the wetness on that
side. No flow away from the wet areas was
found.

3. Two wet areas and one concentrated seepage
area was found on the right abutment approx-
imately 150 feet downstream from the dam.
One wet area was located on a terrace on
the ri:" abutment, but no water was
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discharging from this area. The second

wet area was located at the toe level of
the dam along the right valley wall, and
the discharge collected from this area

was flowing into the outlet pipe discharge
channel through a 6-inch pipe. The amount
of flow was estimated to be approximately
one to two gallons per minute. The con-
centrated seepage area was located along
the right bank of the outlet pipe discharge
channel 250 feet downstream from the dam.
The total flow from this area was estimated
to be one cubic foot per second (cfs).

4. Numerous grout holes were observed on the
crest of the dam. The appearance of the
grout material suggests that the grouting
was done at various times in the past.

c. Appurtenant Structures. The spillway crests and plunge
pools were examined for deterijoration or other signs of distress
and obstructions that would limit flow. No signs of apparent
distress or erosion were observed.

d. Reservoir Area. The watershed is predominantly covered with
woodlands and infiltration capacity is estimated to be good. There
appeared to be no major land clearing activities or other operations
that would significantly increase the runoff rate of the drainage
basin. The shorelines are not considered to be susceptible to mas-
sive landslides which would affect the storage volume of the reser-
voir or cause overtopping of the dam by displaced water.

e. Downstream Channel. Tubmill Creek, for most of its course,
flows through a meandering streambed. Sketches of the bridges over
the stream in the first three-mile reach from the dam are included
in Appendix A. Photograph 11 shows the stream along Route 711.

The bridge on Route 711 over Tubmill Creek is shown in Photograph 12.
The downstream channel was described in Section 1.2.

3.2 Evaluation. In general, the condition of the dam is considered
tc be good. As far as can be assessed from the downstream end, the
condition of the outlet pipe also appears to be good.




SECTION 4
OPERATIONAL FEATURES

4.1 Procedures. A review of the design drawings and field observ-
ations indicates that there are no formal procedures for operating
the dam. The only operational feature of the dam which may affect
the safety of the dam is the outlet pipe valve, in case it is
required to lower the reservoir.

Clearing of debris from the spillway as it is 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. The overall maintenance conditions of
the dam appear satisfactory.

4.3 Maintenance of Operating Facilities. On the date of the field
inspection, the blow-off pipe was operated by the water company per-
sonnel and was observed to be functional.

4.4 Warning System in Effect. There is no formal warning system in
effect. The dam tender resides at the site, and telephone communica-
tion facilities are available.

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

10
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features. No formal hydrology and hydraulic
calculations are available for this dam.

a. Design Data. Tubmill Dam has a watershed area of 10.66
square miles and impounds a reservoir with a surface area of 41 acres.
A 200-foot-wide spillway flowing over the dam constitutes the flood
discharge system for the impoundment. The flow through the spillway
is controlled by a 6-foot-wide stone weir at an elevation 2 feet
below the crest of the dam. As it presently exists, the spillway has
a maximum discharge capacity of approximately 1755 cfs with no
freeboard.

b. Experience Data. As previously stated, Tubmill Dam is classi-
fied to be an "intermediate" size dam in the "high" hazard category.
Under the recommended criteria for evaluating emergency spillway
discharge capacity, such impoundments are required to pass the prob-
able maximum flood (PMF).

The adequacy of the spillway was analyzed based on the simplified pro-
cedure developed by the Baltimore District Corps of Engineers
(Appendix D). Based on this analysis procedure, it was determined
that the PMF inflow hydrograph would have a peak of 15,990 cfs and a
total volume of approximately 14,800 acre-feet. These values are
greater than the spillway capacity (1755 cfs) and the reservoir
flood storage volume (82 acre-feet). Therefore, the spillway is

not capable of passing the PMF flow without overtopping. Further
analysis, according to the procedure, indicated that the spillway
can pass a maximum flow of approximately 11 percent of the PMF
without overtopping. 1In the event of full PMF, the depth of over-
topping was determined to be approximately 2.4 feet.

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

d. Overtopping Potential. As stated above, the dam will be
overtopped during a flood whose magnitude exceeds 12 percent PMF.
However, because it is a masonry dam, overtopping is not considered
to significantly affect the overall stability of the dam.

e. Spillway Adequacy. Based on the observations stated above,
flood discharge capacity of the dam is considered to be adequate.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

7 a. Visual Observations. As discussed in Section 3, the
field observations did not reveal any signs of distress that would

significantly affect the stability of the dam and none were reported
in the past.

b. Design and Construction Data. It appears that the original
design incorporated stability analysis for the dam. Visual observa-
tions and past inspection reports indicate that the structure was
constructed with reasonable care.

As part of this inspection, the stability of the dam was reevaluated
by an independent preliminary analysis (Appendix D). The preliminary
stability analysis indicated that the factor of safety against over-
turning is 1.3 when pool level is at the crest level of the dam and
1.1 when the dam is overtopped by 2-1/2 feet. Sliding shear stresses
for the two loading conditions were determined to be 21 psi and 24

P psi, respectively. The sliding shear stresses are within the range

‘ of allowable shear strength of sandstones typical to the area on
which the dam is reported to be founded. This analysis indicates
that the dam is stable, concurring with the results of an analysis
noted in the 1914 inspection report.

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 struc-
tural stability of the structure. However, Plate 6 presents an
outlet riser pipe that was constructed in 1962.
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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 the Tubmill Dam is in good condition. It
appears that the structure was built and has been maintained with
reasonable care. The capacity of the spillway was found to be
"inadequate'" (11 percent PMF) relative to the spillway capacity cri-
teria established by the Corps of Engineers. However, because over-
topping would not cause failure of the dam, flood discharge capacity
of the dam was considered to be adequate.

b. Adequacy of Information. Although the available design
information is very limited, a reasonable assessment of the dam can
be made based on visual observations, reports of past observations,
and previous experience of inspectors.

c. Urgency. It is considered that the recommendations sug-
gested below be implemented on a continuing basis.

d. Necessity for Further Investigation. The condition of the
dam does not require more detailed investigation at this time.

7.2 Recommendations/Remedial Measures

1. Since the dam may overtop during unusually high
runoff, it is recommended that during such
periods the owner should provide around-the-
clock surveillance for early detection of prob-
lems, such as erosion of the abutments.

2. It is recommended that the owner develop a
formal warning system to alert downstream
inhabitants in the event of emergency.

3. It is recommended that the owner be advised
that the dam and appurtenant structures
should be inspected regularly and any unusual
conditions should be reported to the appro-
priate authorities.

13
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NAME OF DAM TLUBMLL PAN
IDf NDS :4BE DER <5

CHECKLIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: wWOODED [ 0.7 Sm.MILES)
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): (1&  ACRE -FT @ EL 1285
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): SAME AS ABOVE
ELEVATION MAXIMUM DESIGN POOL: _ (326.5 (AS DESIGNED) USGS DATUM
ELEVATION TOP DAM: |328.5 (AS DESIGNED) (USGS PhIUM ]

CREST:

a. Elevation 1328.5
b. Type CHt SedE
Width 6&-FoOoT 6 - INCHES
Length_ /IOO FT
Location Spillover No VISUNLY IDENTIFIARLE Low SPoTs
Number and Type of Gates NONE
OUTLET WORKS:

a. Type  20°cp BLOW-OFF PIPE  2a“Q SUPFLY MAIN (CAST (RoN |
b. Location «loTO FT_ PRIGHT (LOOKING DOWN STEEAM ; OF SPicbWAY
(]
d

" P o D

Entrance Inverts ¢ ofF PIPE 288 FT
Exit Inverts NOT REPORTED . ESTI MATED \28E ¥T
e. Emergency Draindown Facilities 30'¢ BLOW-OFF PIPE .
HYDROMETEOROLOGICAL GAGES:

a. Type NONE ,L

b. Location N /A 2

¢. Records N/A . {
MAXTMUM NONDAMAGING DISCHARGE: |

Page 1 of 1




APPENDIX C
PHOTOGRAPHS




LIST OF PHOTOGRAPHS
TUBMILL DAM
NDS I.D. NO. 488
APRIL 25, 1978

PHOTOGRAPH NO. DESCRIPTION
2 Crest.
2 Spillway.
3 Left abutment.
4 Right abutment.
5 Gate house.
6 "Blow-off'" pipe operating.
7 "Blow-off" pipe discharge channel.
8 Seepage along right valley wall.
9 Seepage from the area shown in Photograph 1

No. 8 discharging into 'blow-off' pipe
discharge channel through 6-inch I.D. clay
pipe.

10 Typical seepage through the dam. Note
precipitate buildup.

11 Flood plain along Route 711.

12 Bridge on Route 711.







Left

Right

Photograj

abutment

{(lookir

Photosrapn Na

abutment

AR (AL e




"Blow=of f"

C ~ -~
vage

Photogra

ph NO

house.

pipe operating (pine




: — . :1

"Blow-of f'" pipe discharge channel. Seepage noted zlong
channel behind the sign in the photograph.

Photograph No. &

Seepage along right vallev wall (see Plate 1)
weir in foreground,




Photograph No. 9
Seepage from the area shown in Photograph No. 8 discharging
into "blow-of f" pipe discharge channei through H~inch {.D.
clay pipe.

Photograph No. 10

Typical seepage through the dam Note precipitate
b pag




> ——y T T e S . - e

Photograph No. 11

Flood plain along Route 711. {(Note high school in left
upper corner.)

Photograph No 172

Bridge on Route 711
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APPENDIX E
REGIONAL GEOLOGY
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APPENDIX E
REGIONAL GEOLOGY

The dam is on the west limb of the Laurel Hill Anticline with the

rock strata dipping approximately 360 feet per mile to the west-
northwest. The bedrock, consisting of the upper portion of the
Allegheny Series, is probably the Butler Sandstone, a gray thin-
bedded fime to medium-grained sandstone. The boney coal shown on

the cross section (Plate 4) of the dam is the Lower Freeport coal
seam. The Upper Freeport coal seam outcrops on the slopes above

the floor of the reservoir and just below the dam. Available informa-
tion (WPA maps) indicates no deep mining in the immediate vicinity of
the dam.
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