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26 April 1978 (visual inspection)

Based on a visual 1nspect10n, past performance, and avail- ;
able engineering data, the dam is considered to be in poor 5
condition. Constructed in 1888 and raised in 1892 to -
increase storage, the two main embankments (earth £ill) have

slopes of 1-1/4H to 1V. The facility has had a history of

instability and leakage. As a precautionary measure, the ' A
owner (Municipal Authority of Westmoreland County) has
maintained the pool level approximately six feet below the
spillway crest for the past 40 years. The reservoir has
been taken out of full service since October 1977, and
representatives of the owner stated that they intend to sell
the facility in the near future.

The project is not capable of passing one-half the Probable
Maximum Flood as recommended by Corps of Engineers, Depart-
ment of the Army guidelines without overtopping. Further-
more, it is doubtful whether the main north and south
embankments would be structurally stable with a pool level
above or at the spillway crest. In fact, there are no
records of the spillway ever discharging, thus no evaluation
can be made based on past performance. Owner's representa- i
tives also indicated their intent to lower the existing i
spillway level six to seven feet in the near future. Based

on the review of available data and our visual inspection,

the following actions are recommended:

x. The owner should immediately take appropriate
measures to lower the pool level to elevation
¢ 1399 (feet above mean sea level).

2. The owner should submit an intent of use to the
Pennsylvania Department of Environmental Resources
(PennDER) within 30 days of notification.
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Contingent upon its intended use, the owner should '/
concurrently submit to PennDER a schedule of g
corrective measures to upgrade the facility

within 30 days of notification.

In the interim, a 24-hour surveillance and warning
system should be developed for possible evacuation
of the nearest downstream residence approximately
2,000 feet to the south of the facility in the
event of unusually heavy rainfall.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
IMMEL DAM
NDI# PA-456, PENNDER# 65-19

7 SECTION 1
A GENERAL INFORMATION

1.0\\Authorit1.

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.-\\

7
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> The purpose is to determine if the dam constitutes a
hazard to human life or property.
: /

1.2 Description of Project. %
L

a. Dam and Appurtenances. Immel Dam is an earthen
structure (three-sided in plan) having north, west, and
south crest lengths of approximately 950, 1440, and 1210
feet and maximum embankment heights of 30, 17, and 31 feet
respectively (see Figure 1). The facility is locally known
as County Reservoir. A masonry spillway with mortared
joints is located at the southeast abutment and was designed
to return discharge into Nine Mile Run. The outlet works
consists of a 16-inch blow-off or "mud-pipe" for clean-out
and drawdown and a l6-inch main supply line directing flow
to Township Line Reservoir. Valves and miscellaneous
apparatus are located within and around a gate house situated
in the northwest corner of the facility. A 1l6-inch diameter
cast iron pipe enters the reservoir through the south embank-
ment which supplies inflow from nearby Sewickley Creek and a
second l6-inch diameter pipe enters through the north
embankment supplying water from Armel Creek.

b. Location. The dam is located in -Westmoreland
County near the head waters of Nine Mile Run approximately
four miles northeast of the community of Mammoth, Pennsyl-
vania, and three miles southeast of Pleasant Unity. The
nearest downstream community is the town of Baggely, approxi-
mately 3.75 miles to the north. The structure is shown on
the U.S.G.S. 7-1/2 minute quadrangle sheet, Mammoth, Pennsyl-
vania (see preceding regional vicinity map).

1




g g s N Rl i e a L R '!!,W e

s S

c. Size Classification. Small (31 feet high, 316
acre-feet storage capacity at embankment crest).

d. Hazard Classification. Significant.
e. Ownership. Municipal Authority of Westmoreland

County, Greensburg, Pennsylvania.

f. Purpose of Dam. Until October 1977, this reservoir
was actively utilized for water supply. Presently, it is
maintained for emergency water supply only. Owner's
representatives stated that they intend to discontinue its
use entirely and sell the facility in the near future.

g. Historical Data. According to available records
in PennDER files, Immel Dam was originally designed by
C. W. Knight of Rome, New York, and was constructed in 1888.
The structure originally consisted of two detached portions
at the north and south sides of the reservoir. In 1892, the
embankments were raised by eight feet (resulting in 1.25 to
1 downstream and upstream slopes), and requiring a third
embankment along the western side of the reservoir (see
Figures 3 and 4). The three-sided embankment is reported to
have been complete under contract to the Starck Brothers, of
Greensburg, Pennsylvania.

The first detailed inspection of Immel Dam was apparently
conducted by the Pennsylvania Water Supply Commission in
1915. Although the inspection engineer noted leakage in
various areas including the southwest and northwest corners,
the general conclusion was that the dam was in fair condition.
The Commission did, however, direct the Westmoreland Water
Company to construct a weir or weirs to monitor seepage.
They also directed the water company to take readings at
weekly intervals and submit the results of these readings to
the Commission on a monthly basis.

Following a similar investigation conducted in 1919,
the Water Commission stated that the "earth slopes of 1 on
1.25 are too steep to provide a satisfactory margin of
safety in a reservoir embankment." They then suggested that
an engineering evaluation of the dam be conducted. Subse-
quent to this directive, the water company decided to keep
the water three feet below the spillway crest thus keeping
the water level at the approximate position of the initial
dam or eight feet below the crest of the embankment. The
Pennsylvania Water Supply Commission was in agreement with
this plan.

Records show that later inspections by state agencies
revealed areas where sloughing and/or settlement of the
embankments was evidcnced. They also show that seepage

2
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hecame a problem in the southwest corner of the embankment
when leakage increased to 600,000 gallons per day in March
1921. The Water Commission directed the water company to
lower the water to seven fcet below the spillway. After
employing a consultant, Westmoreland Water Company succeeded
in locating and repairing an opening through the upper part
of embankment near the southwest corner. According to the
records, they repaired the leak with a clay puddle. They
then requested and received permission to raise the water
level to its prevous high state (three feet below the crest
of the spillway).

This remedial work continued sporadically throughout
the following years (1921, 1928, 1933) and apparently
included grouting programs and the installation of new
outlet pipes and standpipes. Subsequent state inspection
reports contain numerous references to settlement of riprap,
new seceps, and changes in flow in old leaks as well as
periods when the reservoir was dry.

A November 1948 State report (by predessors of PennDER)
makes reference to the lack of water in the reservoir and
recommends that a follow-up investigation be undertaken the
following spring. This is the last reported inspection of
the structure by the State until 1964 and finally in 1971.

Both of these reports recommend that the vegetation be

cleared from the embankment. However, no reference is made

to any seepage problems. The June 1971 report apparently
represents the last detailed State inspection of the structure.

1.3 Pertinent Data.

a. Drainage Area. 0.55 square miles.

b. Discharge at Dam Site. Maximum discharge not
known, however, according to the caretaker, flood of 1972
(June) , was passed through blow-off pipe with pool level at
1425+. The facility has an ungated spillway, however, it
has not been in use for at least 60 years and it is doubtful
whether the embankments would be structurally stable with
the pool level at the spillway crest of 1430.7.

Outlet works conduit at normal pool (elevation 1425)
16-inch diameter blow-off line - =35 cfs. (Estimated -
see Calculations in Appendix C.)

Ungated spillway capacity at maximum pool level
(elevation 1433.0, top of embankment) = 198 cfs. (Estimated -
see Calculations in Appendix C.)

¥ 2 NS
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Elevation (feet above mean sea level).

Top of Dam - 1433.

Maximum Pool of Record - 1427.9 (pre-1930).
Normal Pool (Operating) - 1425+.

Maximum Design Pool - Not applicable (see 1.3b).
Maximum Tailwater - Not applicable.

Upstream Invert of Blow-off Pipe = 1399.
Downstream Invert of Blow-off Pipe =~ 1399.

Reservoir (feet).

Length of Operating Pool (Elevation 1425) - 1380.
Width of Operating Pool (Elevation 1425) - 1100.

Storage (Acre-feet).

Top of Dam (Elevation 1433.0) - 695.

Spillway Crest (Elevation 1430.7) - 543 (refer

to 1.3b above and Section 5).

£. Reservoir Surface (Acres).
Operating Pool (Elevation 1425) -‘l9 acres.
g. Dam.
Type - Earthfill.
North West South
Embankment Embankment Embankment
Length (Ft) 950 1440 1210
Height (Ft) 30 17 31
Crest Width (Ft) 6 to 8 8 8
Slopes (H:V)
Downstream I=1/4:1 1-1/2:1 1-1/4:1
Upstream 1-1/4:1 1-1/2:1 1-1/4:1

Operating Pool (Elevation 1425) - 435 acre-feet.




zoning - Homogeneous earth; 12-inch riprap on
upstream and downstream face; vegetation on crest.

Cutoff - Variable depth clay puddle core.
Grout Curtain - None.

h. Outlet Conduit.

Type - Two l6-inch diameter cast iron pipes, one
blow-off pipe (mud pipe) and one supply pipe.

Closure - Gate valves.
Access - Gate house.
i Spillway.

Type - Uncontrolled broad-crested weir.

Length of Weir - 20'-6" (field verified).
Height of Weir Wall - 4'-11" (field verified).

Crest Elevation - 1430.7.

Construction - Cut stone with mortared joints.

Limitation - Spillway has not operated in at least
60 yvears and it is doubtful whether embankments would be
structurally stable with pool level at spillway crest.

3l Regulating Outlets. Pool level is maintained by
regulating blow-off pipe valves.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources.

115 Hydrology and Hydraulics. No design reports
are available.

2. Embankment. No design reports are available.
3. Appurtenant Structures. No design reports

are available.

b. Design Features.

gl Embankments. Available drawings and histor-
ical records indicate and/or infer that the north and south
embankments are homogeneous earthfill structures with hand-
placed riprap (paving stone) on both faces. Side slopes in
general are 1l-1/4 horizontal to 1 vertical. There is also a
variable depth clay puddle core (cut-off trench) beneath the
upstream portion of the embankment (see Figure 3). A smaller
clay puddle keys the more recently constructed embankment
into the old embankment surface which was raised approxi-
mately eight feet in 1892 (see Figure 4).

The west embankment, which was constructed when the
impoundment was raised in 1892 has side slopes of 1-1/2
horizontal to 1 vertical and has riprap only on the upstream
slope.

2. Appurtenant Structures.

a) Spiliway. A spillway (or wasteway as
referred to in historical reports) is located at the easterly
end of the south embankment. The spillway as indicated in
plan on Figure 1 lies at nearly a right angle to the south
embankment and would return flow into Nine Mile Run which
partially parallels the toe of the south embankment. The
spillway is 20'-6" long by 4'~11l" deep and the lip of the
structure is 3'-0" wide and was built of mortarted masonry.
Plans indicate that the overflow is at elevation 1430.7
feet.

b) Auxiliary Inlets. In addition to inflow
from Nine Mile Run, Immel Reservoir receives inflow piped
from small reservoirs located on nearby Armel and Sewickley
Creeks. A l6-inch cast iron pipe passes through the eastern
end of the north embankment from Armecl Reservoir and flow
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from Sewickley Reservoir enters through the eastern end of
the south cmbankment. Both supply pipes are valved at their
sources and at their entries to Immel Dam.

c) Outflow Works. Outlet and blow-off
pipes (l6-inch cast iron) reportedly laid below the natural
ground surface of the dam exit through the westerly end of
the north embankment. Both pass through a gate house where
they are regulated by a series of valves (see Figure 5).
The l6-inch supply line continues on toward Township Line
Reservoir and 1l6-inch blow-off pipe discharges about 200
fect to the north of the gate house into an unnamed tributary
stream of Nine Mile Run.

C. Specific Design Data and Procedures. No spécific
data are available.

2.2 Construction Records.

No formal construction records are available other than
the drawings presented in Appendix E.

2.3 Operations Records.

Operating records from 1972 to present are available.
These records show end-of-month storage and percent of
reservoir capacity in use with elevation 1425.0 equal to 100
percent capacity (103 million gallons).

2.4 Other Investigations.

Several post-construction investigations and/or reports
are available in PennDER Files for review. The following
are of particular interest:

Report Description/Date Source
1. Report Upon the Immel Dam of West- PennDER Files
moreland Water Company, April 28,
1915.
2. Inspection Report Upon the Immel Dam PennDER Files

of the Westmoreland Water Company,
March 24, 1921.

3. Letter to Mr. L. B. Smith, Manager PennDER Files
from Morris Knowles, Enginecers,
(Remedial Repairs to Stop Leakage),
May 4, 1921.




SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The gencral appearance of this project
reflects its age and recorded history of embankment distress.
Non-riprapped surfaces are heavily vegetated indicating lack
of general maintenance (see photographs).

b. Embankments. Both the north and south embankments
of this facility exhibit signs of instability and past
distress. Upstream and downstream slopes of each are
extremely steep (1-1/4 horizontal to 1 vertical). Bulges in
the riprapped surfaces are evident throughout. Sloughing
and rotation of the hand-placed stone are clearly evident
(see Photographs 17 and 18). Minor seepage was noticed
around the Sewickley inlet and at the northwest corner of
the embankment (both areas had recorded leakage previously).
At the time of inspection no seepage was evident above the
toe of either embankment, however, the reservoir was at a
relatively low level, approximately 12 feet below the
spillway crest (6 feet below the normal pool level being
recently maintained).

The base of the westerly embankment was for the most
part above the current water level and with the exception of
the heavy vegetative growth appeared in a stable satisfactory
condition.

c. Appurtenances.

1. Spillway. Except for minor cracking in the
mortar joints, the spillway structure appears in satisfactory
condition. Minor seepage was noted flowing from below the
base of the structure. The source of the flow is Nine Mile
Run which enters the reservoir and saturates the ground
surface just upstream of the spillway.

2. Gate House and Valves. The gate house is a
cut stone structure in satisfactory condition. Four control
valves (gate type) were visible in the valve pit and appeared
to be in operating condition. An additional control valve
on the supply line is located outside the gate house about
30 feet downstream. None of the valves were operated during
the inspection.

3. Auxiliary Intake Lines. Both auxiliary
intake lines are valved on the downstream side as they enter
the impoundment area. The valve stems are visibie and the
valves are reportedly operative.




d. Reservoir Area. The base of the western side of

the reservoir area was exposed due to the low water level.
Inspection of this arca rcvealed open joints in the exposed
bedrock with bedding planes dipping out of the reservoir
toward the west. The overburden was apparently stripped
from the reservoir for embankment construction.

e. Downstream Channels. The southerly downstream
channel is a heavily wooded valley to the point of the first
improvement at a paved road about 1/4 mile to the south. At
the roadway, the channel passes through a 35-inch steel pipe
with loose stone head walls (see Photograph 27).

Approximately 50 feet to the east of this culvert is
a stone house with the first floor level approximately 6
feet above the culvert invert (see Photograph 28). Immediately
downstream of the culvert are a few ponds and uninhabited
structures comprising a fish hatchery. It is anticipated
that the road culvert, stone dwellings and hatchery would
be adversely affected by a catastrophic failure of the
south embankment.

The northerly downstream channel is also a heavily
wooded valley extending about 1/2 mile to the first improvement,
also a paved roadway. The culvert here is a 36-inch concrete
pipe with loose stone head walls (see Photograph 26) and
is the only structure that would suffer adversely from a
catastrophic failure of the north embankment.




SECTION 4

OPERATIONAL PROCEDURES L

4.1 Normal Operating Procedure.

a. Pre-1977. During previous service, water was
conveyed into the reservoir directly from Nine Mile Run and
piped from nearby Armel and Sewickley Creeks. Water levels
in the reservoir could be controlled by regulating the
supply sources, distribution line to Township Line Reservoir, 1
and the blow-off line.

b. Current Procedure. Presently, flow is accepted
only from Nine Mile Run. Inflow from Armel Creek has been
shut off for eight years and the Sewickley Line was completely
closed immediately after this inspection. The supply line
from Immel Reservoir to Township Line Reservoir is valved
off at Immel Dam and disconnected and plugged at Township
Line Reservoir. Water level in the reservoir is maintained
by regulating flow through the blow-off pipe.

4.2 Maintenance of Dam.

The dam is visited by a caretaker on a weekly basis and
more frequently during periods of heavy rainfall. There is
no apparent formal schedule for slope maintenance.

4.3 Maintenance of Operating Facilities.

There is no formal maintenance program or maintenance
manual for operating the facilities. ;

4.4 Warning Systems in Effect.

There is no apparent warning system in effect, however,
as indicated in Item 4.2 the facility is regularly visited
and the caretaker is personally acquainted with residents
that could be affected by potential flooding. Discussions
with the caretaker indicated he was at the facility for
an extended period during the Agnes flood of 1972. However,
it is not known whether he is scheduled to remain on a
full-time basis for all severe storms.

10

B R




SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No hydrologic or hydraulic design calculations were
available.

5.2 Experience Data.

No usable data were available from past experience
relative to spillway evaluation. 1

5.3 Visual Observations.

The steepness of the side slopes and the slumps observed
in the downstream face indicate that for pool levels exceeding
the operating pool elevation of 1425 feet there is a strong
probability of slope failure even without overtopping.

5.4 Overtopping Potential.

The ratio "PMF Peak Flow/Drainage Area" was determined
from an emperical curve supplied by the Corps of Engineers,
Baltimore District. The curve used was the Ohio River Basin
Curve (see calculations in Appendix C). Based on this curve
and a drainage area of 0.55 square miles (U.S.G.S. Mammoth
7.5 minute quadrangle dated 1973), Peak PMF Q/A = 2,000
cfs/sq mi., and Peak PMF Q = 1,100 cfs. The size category
is "small" and the hazard rating "significant". (Possibly |
one residence would be effected by a catastrophic failure.) 1
Therefore, the spillway design flood is to range from
100 year flood to 0.5 PMF ("Recommended Guidelines for
Safety Inspection of Dams").

The height of the embankment is near the upper bound
for "small" dams, so the upper limit of the range (0.5
PMF = 550 cfs) was used.

Although embankment stability is questionable with pool
levels above elevation 1425 feet, calculations were performed
to evaluate overtopping potential utilizing the spillway and
blow-off pipe discharge capacities during the 0.5 PMF.

Beginning at the normal operating pool level of elevation
1425 and using a flow period of 30 hours (see graph on
Sheet 11 of Appendix C), calculations indicate that the :
required outflow and storage required is 682 acre-feet. The ‘

11
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combined storage capacity of the reservoir (152 acre-fecet)
plus the discharge capacities of the spillway and blow-off
pipe (289 acre-feet) is 441 acre-feet. Thus, the embankment
would overtop. Furthermore, there is a strong potential of
embankment failure occurring with pool levels as high as the
spillway crest (1430.7 feet).

5.5 Significance of Embankment Failure Due to 0.5 PMF.

Based on an inspection of downstream conditions
(described in Section 3.l1l.c), prefailure tailwater depths of
the order of 5 to 10 feet are estimated at the first
improvement below the south embankment. Because at least
one home is located slightly above the maximum estimated
prefailure tailwater level (see Photograph 28), failure of
the dam would significantly increase the hazard to loss of
life and damage to property downstream from that which would
exist just before failure.

5.6 Spillway Adequacy.

The spillway capacity is considered inadequate as
the project will not pass the 0.5 PMF without overtopping
the dam. Since the hazard potential is "significant"
and not "high" the spillway is not judged seriously
inadequate. Analyses based on storage volume availability
indicate that the existing spillway can pass 32 percent
of the PMF peak flow with the pool level starting at
elevation 1225 (the normal pool maintained for the last
40 years). As indicated in Section 5.4, however, embank-
ment stability is questionable under these conditions.

12
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

; a. Embankments. The north and south embankments are
extremely steep (l1-1/4H:1V) and show signs of considerable
distress. Bulging and sloughing of riprap are evident
throughout. Based on visual examination, these embankments
are marginally stable.

b. Appurtenant Structures. The spillway structure
and outlet works appear in satisfactory condition although
minor seepage was noticed just downstream of the spillway
toe.

6.2 Design and Construction Techniques.

. a. Embankment. No data is available relative to
design of the embankments, however, as early as 1921, it was
recognized that the steep slopes constituted inadequate
design and provided questionable stability.

Actual construction records are unavailable. There are
brief references to "rolled-earth", heavy clay earthfill,
and "clay puddle" implying construction with impervious
materials.

E b. Appurtenant Structures. No design or construction
data is available, however, reports in PennDER files mention
seepage occurring around inlet pipes, implying lack of anti-
seep collars. Both inlet and supply pipes are valved only

- in the downstream side of the reservoir and are, therefore,
full under the embankment. This is an undesirable design
feature because of possible rupturing of the pipes due to
corrosion.

6.3 Past Performance.

Correspondence and inspection reports available from
! PennDER recount a history of leakage and repair including
the application of clay puddle and cement grouting.

Predecessors of PennDER stipulated maximum permissable
water levels as low as seven feet below the crest elevation
of 1430.7 fcet (or at clevation 1423.7). For the past 40
years, the owners have maintained the pool level at 5.7 feet
below the spillway crest (or at elevation 1425). There are
no records of the spillway ever discharging.

13




6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and is thus
subject to minor earthquake induced forces. Since the
embankments appear marginally stable under static conditions,
it is possible that even minor seismic forces could be
significant.

g ol -
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visu~ inspection and operational
history of Immel Reservoir indicate that the facility is
inadequately designed and would pose a safety hazard if not
continually requlated to operate at a substantially reduced
capacity. The spillway (of which there are no records of
ever operating) in conjunction with the blow-off pipe and
storage to the embankment crest cannot pass the required
0.5 PMF. 1In addition, because of the steep embankment
slope, it is doubtful whether the impoundment could struc-
turally retain a flood at the spillway level.

b. Adequacy of Information. The information avail-
able is considered adequate to make a reasonable assessment
of the project.

T Urgency. It is suggested that the remedial measures
and/or actions listed below be implemented immediately.

d. Necessity for Additional Investigations. Because
of its past performance and physical condition, a detailed
investigation is deemed necessary, if use of this facility
is to be continued.

7.2 Recommendations/Remedial Measures.

Based on the review of available data and our visual
inspection, the following actions are recommended:

a. The owner should immediately take appropriate
measures to lower the pool level to elevation 1399 (feet
above mean sea level).

b. The owner should submit an intent of use to
the Pennsylvania Department of Environmental Resovrces
(PennDER) within 30 days of notification.

c. Contingent upon its intended use, the owner should
concurrently submit to PennDER a schedule of corrective
measures to upgrade the facility within 30 days of notifi-
cation.

d. In the interim between evaluation, design, and
construction, a suitable warning system should be actuated
to protect the single residence approximately 200 feet
to the southwest of the junction of Nine Mile Run and
the first paved road.
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CHECK LIST ID # PA-456

HYDROLOGIC AND IHYDRAULIC
ENGINEERING DATA ; |

DRAINAGE AREA CHARACTERISTICS: Heavily wooded (100%)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1425

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not available

ELEVATION MAXIMUM DESIGN pPooL: Not available

ELEVATION TOP DAM: 1433 ft.

CREST:

a. Elevation 1433
b. Type Ssoil
c. Width varies 6 to 8 ft.

d. Length 3 embankments

e. Location Spillover Southeast corner of reservoir

f. Number and Type of Gates ungated

OUTLET WORKS:

a. Type 16" diameter supply pipe to Township Line Reservoir and

6™ diameter blow-off (mud ipe
b. Location west eng o% nor(th'émgagkment

c. Entrance Inverts about 1399.4

3 d. Exist Inverts about 1399

e. Emergency Draindown Facilities 2-16" diameter pipes in (a) could
function as draindown facilities

HYDROMETEOROLOGICAL GAGES:

a. Type Water depth gage (calibrated wooden beam in slope)

b. Location Embedded in u/s slope of northerly embankment

i :
| e. Rocords approximately 580 feet from northeast corner

{ MAXIMUM NON-DAMAGING DISCHARGE: Passed and/or _stored floods of March _ .
| 1936, and June 1972

. ¢ AL TRy




APPENDIX B

CHECK LIST - VISUAL INSPECTION
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APPENDIX C

HYDRAULICS AND HYDROLOGY
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Immel Dam is located on the western flank of the
Chestnut Ridge Anticline in the sedimentary rocks of the
Allegheny Formation. The Allegheny Formation in the area
is characterized by shales, sandstone, limestone, clay,
and coalbeds which dip to the northwest at approximately
8 degrees. This regional dip changes abruptly, however,
due to local faulting.
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PHOTOGRAPH 1

PHOTOGRAPH 2

A panoramic view of Immel Reservoir taken
from the southwest corner of the embankment.
The area shown on the left background (see
arrow) is the northern portion of the embank-
ment. Visible near the middle is a wooded
slope which is the eastern natural slope of
the reservoir. The right portion of the
panorma shows the southern portion of the
Immel embankment. Note the high water
marks on the southern portion of the embank-
ment at the right end of the photograph.

Photograph 2 shows the southern embankment
as it appeared in 1935. ©Note the bulge
evident over entire width of the embankment.

e o







PHOTOGRAPH 3

PHOTOGRAPH 4

A view of the outside or downstream portion

of the southern embankment. The break in

slope which is shown in the center of the
photograph represents the area where additional
material was added on top of the original
embankment in 1892. The vegetation is

heaviest on the upper portion of the embank-
ment.

A view of the control pipes located at the
toe of the southern embankment which are
used to regulate incoming water which is
gravity fed from Sewickley Creek Reservoir.
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PHOTOGRAPH 5

PHOTOGRAPH 6

A view looking downstream from the crest
of the southern embankment showing one of
many standpipes found throughout the Immel
embankment. None of the standpipes was
operable. They were probably installed

in the early 1920's.

A view of an old weir located near -the
southwest corner of the southern embank-
ment. The weir was probably installed in
1921 when the Water Supply Commission
ordered the water company to measure the
amount of seepage which was issuing from
a leak in the foundation near the south-
west corner of the southern embankment.
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PHOTOGRAPH 7

3
PHOTOGRAPH 8

PHOTOGRAPH 9

A view of the upstream side of the southern
portion of the embankment showing a white
high water mark, which is approximately
seven feet above the present water level
and also showing some bulging that is
evident throughout the upstream riprap on
both the southern and northern embankments.
Again note that the vegetation is much
more prevalent on the higher portions of
the embankment.

Photograph 8 is a view of the approach to
the spillway of Immel Reservoir as it
appeared in April 1915.

A view looking upstream from the downstream
end of the spillway. As indicated, the
area is very thickly vegetated.
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PHOTOGRAPH 10

Panoramic view of the spillway at the
extreme southeast corner of the southern
embankment. The photographs show the
relationship between the present water level
and the spillway. At the time of inspection,
the freeboard was approximately 11 feet.

Note the character of the approach to

the spillway.







PHOTOGRAPH 11

PHOTOGRAPH 12

PHOTOGRAPH 13

This is a close-up view of one of the

end walls of the spillway. Historical
records mention the possible use of splash
boards for increased storage capacity,
however, there is no records indicating
that the spillway was ever used and it may
have been dry since it was constructed in
the late 1800's.

view of the area near the southeastern
portion of the reservoir where the head
waters of Nine Mile Run enter Immel Reservoir.
The spillway can be seen in the extreme

right portion of the photograph.

view of the crest of the northern embank-
ment of Immel Reservoir.
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PHOTOGRAPH 14

PHOTOGRAPH 15

PHOTOGRAPH 16

PHOTOGRAPH 17

View of the downstream portion of the
northern embankment. Again, one can
easily see and pick out the transition
between the old dam that is the gray
riprap seen in the foreground and the new
portion of the embankment which is heavily
vegetated. Also note that there are many
bulges shown in this photograph. This is
typical of the upstream and downstream
portions of the embankment.

View of the downstream portion of the north
embankment near its junction with the

right abutment. The photograph depicts

the rotation of the riprap which has taken
place throughout the embankment area. As
seen in the right portion of the photograph,
the riprap is lying at one angle where as
near the toe of the dam in the left hand
portion of the embankment, the riprap is
rotated to near vertical. This is typical
in many areas of the embankment.

A view of the control valves for the 16-
inch steel pipe which feeds water from

Armel to Immel Reservoir. This one, however,
is located in the pipe, passes through

the northern embankment, and according to

a representative of the Westmoreland
Municipal Authority, this particular valve
has been closed for approximately eight
years.

View of the staff gauge located near the
western portion of the north embankment.
The gauge is reportedly read weekly and
is marked in feet and inches. Bulges,
such as the one shown on this photograph,
are present throughout the north embank-
ment.
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PHOTOGRAPH 18

PHOTOGRAPH 19

PHOTOGRAPH 20

PHOTOGRAPH 21

Photograph 18 shows some of the bulges
in the north embankment as they appeared
in 1946.

A view of the old stone gate house located
near the northwest corner of the embankment.
The gate house contains all the control
valves for the outlet works of Immel
Reservoir, including the controls for the
blow-off pipe as well as the 16-inch supply
line which feeds the Township Line Reservoir
located approximately 5-1/2 miles to the
northwest.

View of the discharge end of the blow-off
pipe for the Immel Reservoir. The terminal
end is a 1l6-inch terra-cotta pipe. However,
this is said to be an extension of the
original blow-off pipe which is reported

to be a l6-inch cast iron pipe. Accordiug
to water authority personnel, they were
currently trying to maintain the present
water level within Immel Reservoir.

View looking across the crest of the
western embankment of Immel Reservoir.
This portion of the embankment was constructed
in 1892 when the Immel Reservoir embankments
were raised.
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PHOTOGRAPH 22

PHOTOGRAPH 23

PHOTOGRAPH 24

View of an outcrop within the reservoir
near the northwest corner of the embank-
ment. The sandstone outcroppings are
exposed over the entire length of the
western embankment. This is significant
when one considers that the foundation
near the western and northern portions
of the western embankment has a history
of seepage.

A view showing some seepage near the
northwestern corner of the Immel Reservoir
embankment. The northern portion of the
western embankment is visible in the
background of the photograph. The amount
of seepage was very small at the time of
inspection, however, the seepage was
issuing from approximately the same
elevation as the water level in Immel
Reservoir at that time. It is possible
that seepage is considerably greater

when the water level is higher in Immel
Reservoir.

This is a view of the first downstream
improvement from the northern portion of
the Immel Reservoir embankment. The 36-
inch RCP shown in the photograph passes
beneath a paved road approximately one
mile downstream of the reservoir.







PHOTOGRAPH 25

PHOTOGRAPH 26

View of a culvert beneath a paved road
downstream of a southern embankment of

Immel Reservoir. This is the first improve-
ment that flood waters would reach and
consisted of a 36-inch steel pipe with a
loose stone masonry head wall.

View looking upstream showing the culvert
referred to in the previous photograph
(see arrow) and also a stone house which
is located just above the creek bed in
this area. This is the first downstream
improvement from the southern embankment
of Immel Reservoir.
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Immel Dam is located on the western flank of the
Chestnut Ridge Anticline in the sedimentary rocks of the
Allegheny Formation. The Allcegheny Formation in the area
is characterized by shales, sandstone, limestone, clay,
and coalbeds which dip to the northwest at approximately
8 degrees. This regional dip changes abruptly, however,
due to local faulting.
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Figure

APPENDIX F - FIGURES

Description/Title

1

2

Topographic Plan of Immel Reservoir, Dated 9-29-31
Details of Immel Reservoir Work, Dated 1889
Plan of Immel Reservoir Progress Map, Dated 1889

Plan of Raising Immel Reservoir Embankments, Dated
1892

Chlorination at Immel Reservoir (Details of Gate
House and Outlets), Dated 4-29-21

Untitled Drawing Showing Settlement Pins and Data
from 1921 Through 1926

Untitled Drawing Showing Standpipe Installations,
Dated 8-5-21
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