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PHASE I REPORT
National Dam Inspection Program

Township Line Dam
Pennsylvahia
Westmoreland County
Township Line Run
May 1, 1978 (visual inspection)

Inspection Team - GAI Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

Based on the visual inspection, past performance, and the
engineering calculations, the dam is considered to be in
poor condition. The downstream face of the dam is steep
(1.5H to 1V) and there are indications that sloughing has
occurred. In addition, seepage was observed to be issuing
from the toe of the structure and there has apparently been
considerable settlement along the crest of the embankment (a
difference of 3.3 feet was measured between the abutments
and the approximate midpoint of the crest).

The structure is equipped with two l6-inch cast iron supply
and blow-off pipes. Both reportedly pass beneath the embank-
ment and are valved on the downstream side permitting full-
hydrostatic head at the toe of the structure within the
pipes. The owner, does not know, nor were we able to determine,
if either of the pipes are functional for drawdown purposes.
An additional outlet consists of a concrete weir (wasteway)
that empties into a 24-inch terra-cotta pipe which passes
through the right abutment. The discharge end of this pipe
could not be located and consequently its operability is

also suspect. However, even if the above mentioned cutlets
were functioning at peak efficiency their total capacity
plus the storage available from the existing pool elevation
at the time of inspection (1272.6) to the low point on

the embankment crest (elevation 1281.7 - field measured)

can pass and contain a flood of only 0.44 PMF magnitude.
Therefore, since the facility is in a high hazard category,
its spillway is considered to be seriously inadequate

under present embankment conditions.

The following immediate actions are therefore
recommended:
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1. The owner should take appropriate actions to é‘ )
! lower the pool level to elevation 1250 (wasteway r-
overflow = relative datum 1280) and file a
status report to the Pennsylvania Department
of Environmental Resources (PennDER) after
30 days of notification.

2. The owner should submit within 30 days of
notification by PennDER a schedule of investi-
gative measures for the purpose of upgrading
the facility for its intended use.

3. In the interim, the owner should develop a 1‘
24-hour surveillance schedule for periods of
unusually heavy rainfall, and a plan to allow
for warning and evacuation of downstream
residences who could be effected by a catastrophic
failure of the dam.

GAI Consultants, Inc. Approved:
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-t PHASE I INSPECTION REPORT i (
youig ¢ NATIONAL DAM INSPECTION PROGRAM

TOWNSHIP LINE DAM
. NDI$ PA-475, PENNDER# 65-33

< O YA

o SECTION 1
Aes? GENERAL INFORMATION

1.0 uthority.

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 St:ates;—_::>

{

T——>The purpose is to determine if the dam constitutes a
hazard to human life or property. ¢

g 1.2 Description of Project. ALSTRACT

. ; a. Dam and Appurtenances. Township Line Dam is an

i 3 earthen embankment with a puddle core reportedly constructed
» ' in 1900. The primary discharge works for the dam consists

of a 24-inch terra-cotta pipe, protected by a concrete
wasteway (see Photograph 6), and passing through the right
abutment. The discharge end of this pipe reportedly exits

in a swampy area downstream, however, it could not be located
during the field inspection and it is not known whether the
outlet is functional. A 16-inch cast iron mud pipe and a
l6-inch cast iron supply pipe reportedly pass beneath the
dam embankment and could conceivably be used or adapted for
use to draw down the reservoir. Outlets to neither of these
pipes were located and their utility also remains in question.
The upstream face of the dam is mantled with loose stone
riprap, whereas the downstream slope is vegetated and was
recently grubbed.

b. Location. The Township Line Dam is located near
the headwaters of Township Line Run about two miles south-
east of Greensburg, Westmoreland County, Pennsylvania. The

] dam, reservoir, and watershed are contained within the

i Greensburg and Latrobe 7.5 minute quadrangles (see preceding

. vicinity map). The coordinates of the dam are N40° 16' 42",
W79° 30' 6".

Cs Size Classification. Intermediate (68 feet high,
L o4 storage capacity 1358 acre-feet). {
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d. Hazard Classification. High. .

e. Ownership. Arthur Nobile, 303 Farmington Place,
Greensburg, Pennsylvania 15601.

£. Purpose of Dam. Recreation, formerly water
supply.

g. Historical Data. The Township Line Dam (also
known as Unity Dam) is an earthen embankment (with a puddle
core) located about two miles southeast of Greensburg,
Pennsylvania, at the headwaters of Township Line Run. The
dam was designed by C. W. Knight of Rome, New York, and was
constructed in 1900 by H. .F, Starck of Greensburg, Pennsyl-
vania.

The facility has a small drainage area (0.58 square
miles) and according to PennDER records was partially
supplied with water through a l6-inch pipe from Immel
Reservoir, located approximately five miles to the south-
east. The first recorded detailed report on the dam was
prepared by the Water Supply Commission of Pennsylvania
(predecessor of PennDER) in 1915. In this report, the
examining engineer makes reference to a grouting program
which took place between October 1, 1913, and May 7, 1914,
when 2127 bags of cement were used to grout 38 holes in the
right abutment.

The engineer was not able to assess the performance of
the grouting program, however, since the water level in the
reservoir was low at that time. He went on to conclude that
"in spite of the fact that owing to the storage capacity and
to the wasteway, there would appear to be no probability of
this dam being overtopped, the writer is firmly of the
opinion that there should be a wasteway with no possibility
of being clogged. A wasteway can be built in the bank of
the left hand end and with a depth of 5 feet and a length of
20 feet would have a capacity in excess of the above figure."

The writer then went on to recommend that "“this dam be
inspected when it is full, or nearly so, to note its condition
and the effect of a full reservoir and the leaks and also to
note the effect of the grouting in the bank adjoining the
right hand end. It is recommended that the leaks be kept
under observation. It is further recommended that additional
wasteway be provided to have a capacity of 500 cubic feet
per second (cfs)."

The Water Commission then directed the Westmoreland
Water Company to report on the effectiveness of the grouting
program. The water company apparently complied with the 7
Commission's request by installing weirs and submitting

2




e e - e

R

W e e e e e e e el e

-

measurements of leakage. With the reservoir half full, the
water company reported that the leakage had been reduced
from 350,000 to 30,000 gallons per day (gpd). This informa-
tion is supplied in a one page report dated July 6, 1916.

Additional inspection reports were filed by the Water
Supply Commission of Pennsylvania in June 1919, May 1923,
June 1924, July 1927, November 1931, and April 1934. During
this time, the reservoir level was apparently kept well
below the maximum pool level. The above reports mention
small amounts of seepage presumably issuing from the same
area that was grouted in 1914. The latter reports also make
mention of settlement on the upstream side of the dam near
the center of the embankment.

During the 1934 inspection, the engineer noted that "a
shaft had been excavated on the upstream slope of the embank-
ment, near the central part of the structure," the purpose
of which the engineer was not able to ascertain. Later, it
was learned that the owner had sunk a shaft to find the
cause for the above mentioned settlement and had removed
"loose material" and replaced it with "select clay puddle."
Apparently, the structure had been leaking badly as a memo
dated May 22, 1934, reports that a grouting program had
reduced the leakage from 100,000 to about 15,000 gpd.

Subsequent inspection reports were issued by what was
then called the Water and Resource Board in November 1935,
May 1941, and November 1948. The latter two reports mention
"large amounts of leakage from the toe near the blow-off",
however, no records could be obtained to ascertain what, if
anything, was done to remedy this situation.

More recent reports issued by the Division of Dams and
Encroachments in March 1964, June 1971, and July 1972, make
no mention of unsatisfactory conditions at the dam site with
the exception of an abundance of vegetative growth on the
slopes of the dam. This growth was reportedly cleared
periodically by the Municipal Authority of Westmoreland
County.

The last reported inspection of the structure was
conducted in July 1972 by the Dams and Encroachments Division
of the Pennsylvania Department of Environmental Resources.

Within the last few years, the ownership of the dam was
changed and the dam is currently owned by Mr. Arthur Nobile.
Mr. Nobile intends to use the lake for recreational purposes
and has begun erecting townhouses and single family dwellings
around the reservoir.
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1.3 Pertinent Data.

a. Drainage Area. 0.58 square miles.

b. Discharge at Dam Site. There are no records of
discharge being regulated from any of the outlet works at
Township Line Dam. The capacities of the outlet pipes at
normal pool (wasteway crest - elevation 1280) elevation are
estimated as follows:

16-inch cast iron outlet pipe (supply pipe) - 36 cfs.
16-inch cast iron outlet pipe (mud pipe) - 36 cfs.
24-inch terra-cotta wasteway pipe - 57 cfs.

Ce Elevation (feet above mean sea level).

Top of Dam - 1281.7 (field measured low point
on crest with wasteway crest as datum).

: Maximum Pool Design Surcharge - information not
available.

Maximum Pool of Record - information not available.

Normal Pool - 1280.0 (wasteway crest).

Pool at Time of Inspection - 1272.6.

Upstream Portal Invert Outlet Conduit - 24"
terra-cotta (T.C.) pipe - 1278, 16" cast iron (C.I.) mud
pipe - 1221 (estimated), 16" cast iron (C.I.) supply pipe -
1230 (estimated). ;

Downstream Portal Invert Outlet Conduit - 24"
T.C. pipe - 1215 (estimated), 16" C.I. mud pipe - 1215
(estimated), 16" C.I. supply pipe - 1230 (estimated).

Streambed at Centerline of Dam = 1215.

Maximum Tailwater = 1221 (6 feet at first down-
stream obstruction).

d. Reservoir (feet).

Length of Maximum Pool = 4320 (elevation 1281.7
top of dam).

Length of Normal Pool = 3960 (elevation 1280).

-
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e. Storage (acre-feet).

Normal Pool (elevation 1280) =~ 1490.

Top of Dam (existing elevation 1281.7) = 1598.
Top of Dam (design elevation 1285) = 1725,
Design Surcharge - Not known.

£ Reservoir Surface (acres).

Normal Pool (elevation 128) = 55.

Top of Dam (design elevation 1285) = 64.
Top of Dam (existing elevation 1281.7) = 58.
Existing Pool (elevation 1272.6) = 46.

g. Dam. ;
Type - Earth (puddle core).
Crest Length - 790 feet.
Height - 68 feet.
Top Width - 12 feet.

Slide Slopes - Upstream 2H to 1V, Downstream
1-1/2H to 1vV.

Zoning - Rolled earthfill, riprap on upstream
face.

Impervious Core - Homogeneous puddle core (inferred).
Cut-off - A cut-off trench was reportedly excavated
15 feet beneath the central portion of the dam. The trench
is four feet wide and was reportedly carried up through the
dam to the flow line.

Grout Curtain ~ None (grouting was performed as
remedial measures).

h. Outlet Conduit.

Type =~ 1l6-inch cast iron mud pipe and 16-~inch cast
iron supply pipe at base of dam.

Length - 16~inch C.I. Supply pipe =~ 350 feet
(inferred), 16-inch C.I. mud pipe = 350 feet (inferred).

5




Closure - None upstream (see Item 1.3.7j).
Access - Inlets inundated and inaccessible. — ]

1. Spillway (wasteway). Concrete inlet (elevation
1280 as per construction drawing) connected to 24-inch
terra-cotta pipe at right abutment. Estimated length of
pipe approximately 225 feet. Inlet accessible from ground
surface (above present pool level).

i Regulatiﬁg Outlets. 24-inch T.C.P. ungated; not

known if operable. 16-inch mud pipe reportedly valved in a
pit at the toe of the dam. 1l6-inch supply pipe valved in a
manhole at the toe of the dam. It is not known if they are
operable.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design data availability and/or sources.

1l Hydrology and Hydraulics. No design reports
available.

- 21 Embankment. No engineering design data were
available.

alz Appurtenant Structures. Structural deéign
analyses were not available.

b. Design Features.

e Embankment. Available drawings and histor-
ical records indicate that the embankment was constructed of
rolled earth with a puddle core. The upper slope is mantled
with hand placed riprap with a slope of 2H to 1V, whereas
the downstream slope is covered with grass and is sloped at
1.5H to 1v.

C. Specific Design Data or Summary of Design Procedures.
No specific design data were available.

2.2 Construction Records.

No former construction records are available other than
the data shown on the drawings of Appendix E.

2.3 Operation.

No records of formal operational procedures or operating
manual were available.

2.4 Other Investigations.

The Pennsylvania Department of Environmental Resources
or its predecessor agencies prepared inspection reports on
the Township Line Project in the following years: 1915,
1919, 1923, 1924, 1927, 1931, 1934, 1935, 1941, 1948, 1964,
1971, and 1972.
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
is favorable, however, a detailed inspection of the structure
and its appurtenances suggests that the dam is inadequately
designed considering present day engineering practice.

b. Embankment. Available data indicates that the dam
embankment is constructed of rolled earth. A puddle core
having a width of four feet was reportedly carried from a
sandstone foundation up through the flow line of the reservoir
(elevation 1280). The upstream slope of the embankment is
2H:1V and the downstream slope is 1.5H:1V. Both the upstream
and downstream slopes were apparently recently grubbed and
are currently mantled with grassy vegetation.

. Seepage was evident in two areas near the toe of the
embankment. Although the seepage flow was not excessive
(flow could not be measured) the toe was saturated in these
areas (see Photograph 13). There were also a few shallow
depressions on the downstream embankment face where minor
sloughing was evident (see Photograph 9).

Perhaps the most obvious detrimental characteristic of
the embankment was the apparent settlement which has
occurred near its center. A survey conducted during the
field inspection indicated that the freeboard above the
wasteway inlet is presently 1.7 feet, not 5.0 feet as
designed, implying that 3.3 Zeet of settlement has occurred
near the center of the embankment. Assuming the lip of the
wasteway overflow is at elevation 1280.0 (as designed), the
low point of the embankment crest is at an elevation of
1281.7 feet.

C. Appurtenant Structures. Township Line Dam does
not have a conventional spillway. Rather there is a concrete
weir with vertical steel grating located in the right abut-
ment (see Photographs 2 and 6). Water passing over this
weir would be directed into a 24-inch tile pipe which
reportedly discharges in the valley downstream of the dam.
The current and previous owners of the dam did not know if
this pipe outlet was currently operable and the discharge
end of the pipe could not be located.

There are also two 16-inch pipes (a mud pipe and a
supply pipe) which reportedly pass beneath the embankment.
A plate covered pit presumably containing a control valve
for the mud pipe was located and opened. However, water
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impounded in the pit prevented verification or evaluation.
Entry to a valve pit containing a three-valve system on the
supply line is available through a manhole installed by the
present owner. Discussions with the previous owner indicate
that this system could be adapted for emergency blow-off use
since the supply line has been disconnected in the swamp
area downstream from the toe.

Presently, there are no functional outlets for
regulating flow and/or pool level.. -

d. Reservoir Area. Some sedimentation had taken
place on the upstream side ©f the reservoir, however, no
surveys have been conducted to guage the actual amount. The
reservoir was circumnavigated to assess the condition of the
reservoir slopes. No signs of sliding or sloughing were
observed.

e. Downstream Channel. The area directly downstream
is characterized as a rather flat, wooded, meandering stream
valley. The first downstream restriction is a small bridge
which traverses Township Line Run approximately 4,000 feet
downstream (see Photographs 14, 16, and 17).

Immediately to the northwest of this bridge is a
housing development with at least two homes that would be
adversely effected by a sudden dam failure. Loss of the
bridge would not be critical as there is roadway access
to the development from higher elevations (see location
map). About 2,000 feet further downstream a sewage treat-
ment plant is located adjacent the existing stream (see
Photograph 18). This facility would undoubtedly suffer
severe damage from a sudden dam failure. Within the
next mile are three to four dwellings also close to the
existing stream which probably would be effected by a
sudden dam failure.

1
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedures.

According to the present owner there are no standard
operating procedures in effect at the dam site. Inflow and
outflow are not, in any way, regulated and the pool elevation
varies seasonally through seepage and evaporation.

4.2 Maintenance of Dam.

o
The downstream face of the dam was clear of vegetation

except for low grasses and stumps and is reportedly cut or

cleared yearly. : 3

4.3 Maintenance of Operating PFacilities.

No maintenance is performed on the existing gate
valves. The operability of the outlet system could not be
verified and is in question.

4.4 Warning Systems in Effect.

None. Neither are there any specific personnel
assigned to inspect the facility during high water periods
or unusually heavy rainfall.

10
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No hydrologic or hydraulic design calculations were
available. .

5.2 Experience Data.

No significant data on past performance were available
for analysis. :

5.3 Visual Observations.

Since neither the outlet end of the wasteway pipe (24-
inch) nor either end of the reported 16-inch outlet pipes
could be found during the inspection, it is assumed that the
wasteway and the outlet pipes are non-functional.

5.4 Overtopping Potential.

The ratio "PMF Peak Flow/Drainage Area" was determined
from an emperical curve supplied by the Baltimore District,
Corps of Engineers for the Ohio River Basin. Based on this
curve and a drainage area of 0.58 square miles (U.S.G.S.
Greensburg and Latrobe 7.5 minute quadrangles dated 1969
and 1973 respectively), Peak PMF Q/A = 2,000 cfs/sq. mi.,
and Peak Q = 1,160 cfs.

Since the hazard rating of the project is "high",
the recommended design flood is the PMF (refer to
"Recommended Guidelines for the Safety Inspection of
Dams") .

Using the existing pool elevation of 1272.6 feet and a
flow period of 30 hours, calculations (see Appendix C)
indicate that during the PMF the inflow volume of 1,438
acre-feet will greatly exceed the available storage volume
of 334 acre-feet.

If all of the existing pipe systems (24-inch wasteway
pipe, l6-inch mud pipe, l6-inch supply) were adapted for
discharge and were functioning at peak efficiency, the total
storage available plus the discharge volume over the 30-hour
storm period would be 654 acre-feet, which is still much
less than the PMF (see Appendix C) and the embankment
would be overtopped.

11




5.5 Significance of Overtopping Due to SDF.

Based on an analysis of downstream conditions, tailwater
depth just before overtopping is estimated as six feet.
This condition would occur at the location of the first
paved road approximately 4000 feet downstream of the dam.
Since a few homes and a sewage treatment plant are located
on or just above the flood plain (see Section 3.1.3) and
because overtopping is expected to cause embankment failure,
overtopping would significantly increase the hazard to loss
of life downstream from that which would exist just before
failure.

5.6 Spillway Adequacy.

The spillway capacity is considered seriously inadequate
since the project hazard rating is "high" and the facility
cannot pass a flood of 0.5 PMF magnitude in its existing
condition. Analysis utilizing the storage capacity from
the existing pool level of 1272.6 feet to the embankment
crest of 1281.7 feet indicates the project will pass
0.44 PMF peak flow. If the embankment were raised to
elevation 1285 the project would pass 0.58 PMF with all
outlets functioning and the spillway would be considered
inadequate, but not seriously inadequate. It is emphasized,
however, that these calculations are presumptive in that
the operability of neither the supply line, blow-off line,
or wasteway pipe could be verified.

*
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. The downstream slope of the dam is
relatively steep (1.5H to 1lV). Seepage was observed to be
issuing from two points near the toe of the embankment where
the phreatic surface apparently intersects the downstream
slope. Many rodent holes were present in the lower half of
the downstream face and water was encountered in one of the
holes located approximately 15 feet above the dam toe at a
depth of about 1-1/2 feet (see Photographs 10, 11, and 12).

Because of the steep slopes and saturated toe condition,
the structural integrity of the embankment is questionable.

b. Appurtenant Structures. The only outlet structure
observed during the investigation consisted of a concrete
wasteway (weir discharging into a 24-inch tile pipe) located
in the right abutment (see Photograph 6). The discharge end
of this outlet was not observed during our investigation,
nor was it possible to ascertain its exact location after
interviewing the previous and present dam owner. In addition,
the inlet to this structure consisted of a vertical steel
grate which is considered to be prone to clogging by debris.
Water passing over this weir drops into a narrow chamber
containing the 24-inch tile pipe on the downstream end. The
possibility then remains that the upper end of the pipe
could then become clogged with drift thus rendering the
outlet inoperable.

6.2 Design and Construction Techniques.

a. Embankment. A report issued by the Water Supply
Commission of Pennsylvania in 1915 states that the dam was
constructed of rolled earth and contains a clay puddle
measuring four feet in width carried from a bedrock founda-
tion up through the flow line of the reservoir. Construc-
tion techniques during the early 1900's consisted of dumping
the earth in thin layers and rolling the material with horse
drawn segmented rollers. "Clay puddle" was usually sluiced
into the embankment "core" as the earth embankments on
either side were raised. The Township Line Run embankment
was probably constructed in a similar manner.

b. Appurtenant Structures. No information was avail-
able concerning the techniques used to construct the waste-
way or the two l6-inch outlets. The 1915 report refers

13




to the above and simply states that "both of the 16-inch
cast iron pipes are below the natural surface of the ground
and are built with piers under them."

6.3 Past Performance.

The o0ld records and reports on the Township Line Dam
are replete with reference to leakage problems, grouting
programs, and references to times when the reservoir was
emptied for investigations and remedial construction (see
History Section 1.2.g). However, more recent reports (post
1940) published by the PennDER or its predecessors make no
| mention of unsatisfactory conditions at the dam site with
the exception of an abundance of vegetative growth on the
slopes of the dam.

! Water level readings taken between 1967 and 1975 seem

to indicate that the higest recent pool elevation was approxi-
mately 1273 feet, or the approximate pool level at the time

of inspection. There is no indication that the water level
has exceeded this elevation or reached the level of the 24-
inch terra-cotta outlet pipe in recent history (elevation
1280). Should the water level rise to this elevation, it
would be only 1.7 feet from the low point in the dam crest,
since there has apparently been about 3.3 feet of settlement
of the dam crest near the midpoint of the structure.

6.4 Seismic Stability.

The dam is located in Seismic Zone 1 and may, therefore, ;
] only be subjected to minor seismic forces. With the observed ;
saturated toe condition, steep downstream slope, and record '
- of having a hydraulic fill (puddle) core, it is possible
that even small dynamic forces could be significant at high
pool levels. However, no design report or seismic calcula-
tions were made to support the above conclusion.
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. SECTION 7
. ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment.

a. Safety. The following conditions suggest that
: Township Line Dam presents a potential hazard to life and
e downstream property:

T A relatively steep, downstream slope that
exhibits seepage at the toe.

2. Minimal freeboard of 1.7 feet above the
design overflow level.

3. Inadequate discharge facilities that may in
fact be totally inoperable.

4. Lack of any operating plan or warning system.
b. Adequacy of Information. The available data was

considered sufficient to make broad observations and recom-
mendations concerning the structure.

Ce Urgency. It is suggested that the recommendations
listed below be implemented as soon as possible.

B d. Necessity for Additional Investigation. An additional
investigation to determine an acceptable pool level for the
facility under steady-state and seismic loading is necessary.
Such an investigation would include assessing the nature of
the embankment material and their in-place engineering
properties.

7.2 Recommendations.

The following remedial measures are recommended for
! immediate implementation:

a. The owner should take appropriate actions to
lower the pool level to elevation 1250 (wasteway over-
flow = relative datum 1280) and file a status report to
the Pennsylvania Department of Environmental Resources
(PennDER) within 30 days of notification.

b. The owner should submit within 30 days of notifi-
cation by PennDER a schedule of investigative measures
for the purpose of upgrading the facility for its intended
e use. The schedule should include:

15




1R A plan for evaluation and/or upgrading of
the existing mud pipe and supply pipe for drawdown and
regulatory use.

2. A plan to evaluate the existing overflow
system and determine if it is functional.

3% A schedule for a detailed evaluation of
the embankment materials, embankment stability, and spillway
requirements.

e. In the interim, a surveillance plan, warning
system and/or plan of evacuation should be developed in the
event of unusually heavy rainfall. Residences and/or .
facilities considered hazard prone are:

k. Two closest residences to first downstream
improvement and the barn near the toe of the dam.

2. Personnel at sewage treatment facility.
3. Possibly three residences on the floodplain
between the sewage treatment facility and the fourth improved

road encountered downstream of the dam (approximately 9,000
feet).

16




-

e 5

P —
4 H

Y
R A T

P ——

|1 APPENDIX A

CHECK LIST - ENGINEERING DATA

e d it 2

-
’
1 i
g -
g y
i
P

iy

‘

D

| ' a
]

| N

e —— et e S e




* (72uMo IswIo03F - A3TIoyzny TedIoTUnNl °*OD
PUBTSIOW3ISSM SY3 WOl STqe[TeA® 9Ie ©IRP 9SdYL) *GL6T O3 L96T

potaad ay3z I03 ATaeTndoizred STgeITeAR I SPIODSI ITOAIDSDI
SWOS °*2O0TAISS ID9Y3leaM TRUOTIBN 8yl I0J spaoosx sdeay wep ay3z

Jeau 9SNoywIeI UT UBWOM °3TS 3I° STQRITRAR SPI0daX [TejuTrey SQUODTY MIOAYIST/TTVNIVY
Y/N SONILYY FOWYHOSIA -
STIV13a -

uetd butdtg
NVId - SIIILNO
uetd uotje3ls dumng

aToaxasax pasodoad Jo ueTd uO UMOYS UOT3IDDS IJUQ W¥a 30 SNOIIDES TWOIEAL

*Ax03sTY

UOT3IONIISUOD BYJ OF SDUSIDIDI SayeW [-££~G9 °ON 3xodal Y¥WIA'V¥d XMOLSIH NOILOMIISNOD

*s3ssys sTburapend

S9SN elueATASUUSg ‘2qoxje] pue HaIngsuaadrn UO uMmoys sT 3daloxg &YW ALINIOIA TYNOIODM

aaando Ajtoeded {uerd bHutdtd {uerd uotjels dund {UOT3O8S-X

y3atm uetd pessodoad !Asaians Ajasdoad {00eT woxy odol 3ITINg Se POOH SONIMVYA .Sm.am..md

T,

1 133HS SYUYWD KILI
I dSYHd
€€-G9 #ygquuad ‘GLp-vd #IAN # aI NOILW¥IdO ‘NOILONYISNOD ‘NOISEQ
VIV ONI¥IANIONA
weq aut1 drysumog WYd 40 IWUYN ISIT MD3HD
o F— (. $ —




9TgeTTEAR 30U UOT3IRWIOFUI

"006T ‘T1Tadv pa3jep
(T @2anbTd) ‘HUuTMEIpP B UO UMOYS SIB SINOJUOD UOTIONIISUOD 3Isod ayL

9TgeTTRAR SUON

*obedoas JojTUOW O3 SAITSM JO UOTJFETTRISUT BY3 pue
9Tpn3}s °bedess Jo uoTjusdwW 3w S3xodax uor3loadsuTl YIA°¥Yd PTO Syl JO Suwos

9TqeITRAR SUON

aTqeTTeA®R SUON

aTqeITeae SUON

SININ0S MONEOE

WYa JO SXIA¥NS NOILONAEISNOD-LSOd

a131a

PR-(OAA-£-(6]:4 454

SOOI ONI¥CH
SNOILVOILSIANI STVI¥ILYW

S3IANLS IOV4IIS
ALITIEYLS WYA
SOI'INYYAAH 3 ADOTCEdAH
SNOILYLNdWOD NSIS3d

SLI0d: A907T03D

SI¥04dId NOISZ2a

¢ 133HS SLV-Yd 4 41 : SN

Wall

iy




aTqeTTeAR BUON

STqeTTeA®R DUON

*TL6T 3 TL6T ‘v96T ‘86T ‘TV6T ‘SE6T ‘PE6T ‘TE6T ‘LZ6T ‘9261
'€Z6T ‘6T6T ‘9T6T ‘ST6T UT panssT ai1sm s3xodax uoT3oadsutr ¥Id*¥d

*arqeTTRAR
9I19M spaodax Tood ybty ou asasmoy ‘asumo ay3z Aq partddns
9I9M GL6T O3 L96T pPOTIad 8yl 103 sbutpeax TaasT Tood AT1Teq

*SaInseaw UOTIONIFSUOD TeTpawsI ISY3o Se T[SM se saurl
snotaea 3e sweiboad Hurinoabh uorjusw s3xodsa uorlzoadsur ¥WAA'Vd

*I2UMO sSnotadad 8yl woxy aTgelreae agq Aeuw
SPIOOsy Jusujuequws SUTT dTYsSumol aY3l JO ISTppIw aYy3l Ieau
(ebneb 3jze3zs) Hol pojeaqired e sem ATpa3ixodal aI9y3l SwWI3 SUO Iy

SQUOO

NOILVE3dO
JONUNIINIVH

SI¥043Y

NOILJI¥DS3Za

WYa 30 NTIVA YO SINIAIDOOV UOINd

SI¥Od3 ANV S3IIANLS
ONTYZINIONT NOILOMILSKROD ISOd

SQYOOTY T00d HOIH

SNOILVYDIS3IAORW

SWALSAS SNI¥OLINOW

€ L3IHS SLy-¥Yd # dI SMAVWEE

. Wall

e




; * I3UMO
umsu0um»nvw,:mm:mmum3=m.ﬂmm.ﬁmmzmwc..nm..nmv:mcoﬂumumm&smc

¥/N

¥/N
¥/N

STIVIIA 3 SNY'1d
INTWIINDT ONIIWIIE0

S1IvYlaa

SNOILO3S

NY'Id XUMTIIES

¥ JIZIHS SLh-¥Yd # aI SEYWEY

Kall




I CHECK LIST ID #  NDI# PA-475

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 0.58 Square Miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1280 - (1490 Acre Ft.)

ELEVATION TOP FLOOD CONTROL PQOL (STORAGE CAPACITY): Not Known

' ELEVATION MAXIMUM DESIGN POOL: Not Known
ELEVATION TOP DAM: 1281.7 (Field measured low point on crest of dam)
CREST:

a. Elevation 1281.7 (Field measured low point on crest ' of dam)

b. Type Earth (grass cover)
c. Width 12 Feet
d. Length 790

e. Location Spillover Wasteway structure and 24-inch T.C.P. at

right abutment.
f. Number and Type of Gates None

OUTLET WORKS:

a. Type 16" supply pipe; 16" blow-off pipe; 24" terra-cotta pipe
b. Location Beneath embankment; beneath embankment; right abutment
c. Entrance Inverts 1230 (Est.); 1221 (Est.); 1278 respectively
_ d. Exit Inverts 1230 (Est.); 1215 (Est.); 1215 (Est.)
. e. BEmergency Draindown Facilities 16" blow-off ("mud-pipe")

HYDROMETEOROLOGICAL GAGES:

a. Type None
b. location None
c. Records Some old records are available

MAXIMUM NON-DAMAGING DISCHARGE: Not Known
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APPENDIX C

HYDRAULICS AND HYDROLOGY




S AZA SN L DHAAAL ( ]]
BY - 'I\S paTe S5-2-73 PROJ.NO. 72 =D~ A7 CONSULTANTS INC.
CHre Y _TD L E DATE e v SHEET NO. I oF | 7 &ngmccrs Gcolog.nsls * Planners

Environmental Specialists

;Uulm' DaApA. _SAFE=TYY PLCCXA AN ( H‘]

TTOWNISHIP LingE DA (’#4 7'5)"&%5\5%&)% QUAPEANSG LE
LATROBE QUADRANGLE
75 MUTE USGS MAFP

DA STRATST S

Max . HEIGIT O DA = S T
AN ASTE AEEA (ﬂm!mEFéE’ED) = 3VO0 AN pES

SIZE AASS|IFICATTON)

DA NZ2E = WUTERTMMED A=

BEcaUSE HT 240 Aol € (o
(treE |, zercicsocs |

SPILLLUWUIAY DPESIEND Lo CSDF’>

RamAZDS BATING = MGt
— SEWAGE TEEAIMSUT LA T
T 2 HOUSES MNEAZ BanJK
(BEF. 7 VISOAC LUSPESTION))

FeaOrRED =0F = PMF ]
(A= 3, PerapaIces |

EEFERENCES ¢

@ B nMENEED GOBLIJES FOZ SAFE TY WSFE=TIoN oF Dams?
BY i CEPT. CF ARMMY ~CFFEICE O CHIEF ENGE-ATTENDIX P
() cHECcLUST ~ VISUALLINSPESTION) - Puass T 7 i
TOLORODSH P LIKNE AN i




TTOUWIAISIEIAEE LIAKR= [DOAAAN Cﬂ k .'_J
BYT TS DATE _HH-2-75> PROLNO. 26 =D | =47 [ CONSULTANTS, INC.

Rl oy l)L-E Gane ekl -8 Aok 2 - / 7 Engineers ® Geologists ¢ Planners

Environmental Specialists

' su‘ecr AN AT, (A2 =AM L JL }

T

{ CRANWNIASE AIZEA = 058 == M|

AN (FEEN/_ FLOQA)/AE:E/\) = 2O ( EXTRAPOLATED >ArA>
4 : ' ; SHEET 14

PMFE = (058)(2000 ) = || Lo cp=

SOCF = PMF= W60 ~FS

TeEVELOFR INEFLOW YR RAFPH

MASLINMUMN W) = 160 S CSDF>

TOTAL- TIME 0= FLOK) = SO HES. <EXTRAPOLATED ‘bnm) ;
‘ oy SHEET . IE

N

leFs)

l TWME 30 |
(HOVRS) — -




)

CONSULTANTS,

TOONISIIIE L W JE=  TAAA

Jeor_ma sarery  Proacoan L J

INC.

T TS oate _iS-2-7¢  erosno. 283-850\- 425 [

Ca BT s —-10~73g8

SHKD. By _1D) 3 oATE _.ias.__za SHEET NO. __ > LN 5 Environmental Specialists
j{ 1

1 TETAL VOIS = FLO FEON WY ERZOG AN

o0 e e Y

TLLYAY BV tzeo’

A
- WUATEE. (EVE— _
‘ l ey, (27260 o VN £7-0
1] (ELEY. FROM REF. 2)
_i .

@D CONSIDER SPILLWAY PIPE AND OuTLET PIPES
7‘07 BE NON- FUNCT 1o AL

Fou U WX=T ECe/AaATTIONS |

YZ72:. G —7 (28\.7

e T nm——re
.

..
ﬁ V. = = CQN\AK><—\—>

i L (1100 crs)(20ues \(Beco BEY o
“ V=438 O Acezs -FT

Engineers ¢ Geologists ¢ Planners

)

4 IELD
e=y. 12&1.7 Cﬁ«eawumsms




g

UBJIT (OAM. SAEETY Prca=[CAM,

——TOUWNISHIP LINTES AN

Ul

MRS oane S-2-72
'

PROJ. NO. Z&5~ 5D - A7 o

CONSULTANTS, INC.

HKD.BY __ D LB paATE =£~3-78 4

SHEET NO.

Engineers ® Geologists ® Planners

oF /7 Environmental Specialists

Reservor . Areas

o |

=4 3, ACRESg

@ B \zypo

@ Eu \zdo = 55,3 ACResS
@ €L 1285 = LK, 0 pAeres
@ Euv \t2.b = H46.3 ACRES
(@ Toe 1TBN7 = 58,2 AcRes

\‘S) PLAN I METERE B (',DRN&, cl?’i‘-l(_‘oF)
Craens Warew Co.

§ TNTERPOLATED

Avacae e VoLurme * [(58.?.+»Llé.‘s>} (‘?.lh\: 475.5 Ae~Fr
Z

il



1 el

P LR

By _ DL oaTE A -1l ~78  pROsLNO. _22-501 - 4728 E CONSULTANTS, INC.
wlo KN onre SIBI7E oo 5 or 7 o Cooms oo

-

ConsidER Spipeg To Be Funemonnu

W4 ¢ Mus ?-pe. : (350 I_F3 Ret 3
\(n"¢ C.X. \Supfn- ?‘FE (350 '—-T‘) Ref 3
2H'g T.C. Whastewsy Ppe - (225.F) Rer 4

0
Nove ¢t Tue [6'd S'APP\_}/ P'PE 1S ASTUMLD To BE ADAPTARE
AS A DISCHARGE Pipe SHoulD Thu CONDITIONS Dicrave (T
AS Suen.

i N V._E\ 280

i
‘Lzu”¢ e Ree EL 1278
(C)FF SERVLE SP!LLW’\Y)

| - .”\"’/‘7 14 Suppy Pipu LU0
. _ O\ ' Mus Ppe Enizzi
€ TLETS , P %
£ 12s /_.,‘--.;4—/’://’"/ ALL ELEVATIONS ARE TRKEN
J oo REF 3
DuE TO TNGUFFICENT
e "¢ Pipe Tuneer Comrwon Ceonbdivion WEAD AND STE € P SRALEw
(Pipe Mot Frowine Fuee ) (ReF < pqlbl
2-16"¢ Ppee Outeen Contror ConviTion
" Rew 32 Dch-\'“ 97-146 R WestMoRE LAND V\IM’E.P\ Co
T.
Rer A 2 Apr 29,1915 Reporr on Uniry Dam

l Ree 5 ¢ HAnbhoow of Steew DRAWAGE 4 Hianwhy Construenion Frovuers
hen, Toon & Steew Ingstimuw




UBJ.IT Townswip base TOpe LJ]J
CONSU

w "L pate 5~ 11-78 PROJL.NO, _Z&8*~ 50 =425

LTANTS INC.

< Engineers ® Geologists ¢ Planners
ko, sy KUl oate _§[13/7% sHeerno. _ B OF __ 17 Engironmental Specialists

24 'I¢ PnPF_ (NOT Y Low e Vug\_\
UaNa  Haz e -Whtuiams
Y= Lo R 2t (Rer 6 g 21-392)

80 (R:c b TAgLR 2\'53
o, 31

C, = Coer. OF RouGnNELS
S = SuoPe = 70/2'25
R T HYDREULIC RADwuS

R= (Vgtfr“-\)/(ﬂr\ WRERE =1 AND ASSuMidl
THE PipE To Be FLow NG Yz Fuw.

W= 08

ve L2318 (8 Oﬁ(.ﬂo'“(o.s\wo'ﬂ
VT 36,2 e
Qo VA = (sern)(YAONRY = 5¢.9Rjsce

f - CF0SS — StEoTentil ARER OF Stkean = 'NP\‘/?.

16t"¢ Mup P\P;
Use BDertocuw EQ. (Rﬂ’(a £¢Zl-125

2. + P./u) A3 V}/Zﬁ hid 21 3 Pz /N 4 V':/?q 4 »\k | \1(

I REF'. C, ”STANDﬂQfD HRNDBOOK FOK CN\L EN&\NE&.%‘T
F. 9. Merrimr




Diam

Tawnen 1 Laine

Y M oave S —ii-78 ARl e DAY

PROJ. NO.

oate S[12/718 SHEETNO. __ 7. oF_}72

HKD. BY 1M

AcauuME DATuM KT EL \2\S

2. Hewant oF WWLET Alove Datun
\
E'g\ " " OuTkET " \
R/w: Prescure Hean AT WNLET
) WM BUTLET
W ° VeEwoewy AT unLeT
Yo & Exn \K;Lbo_\‘ry
g = Hemp Loss Due To Fuemon
. hQ = _(f L.Vz Dﬁi-..’“}l‘WE\SQ,ﬁQH
i zﬁ\b
4 L- Pige  Lenm@En = 350%
V= Yewocity T Seovve For
Q7 22z.2%¢ [see™
1 D> Dirtterew N S0R
: R G)ﬂe.nr 2\-3% L= 0019 Vow. R‘_-yMOLL‘;g .oxwo’ .
P\(( Z\‘\"
he = Hean Lece AT ENTRANCE
}
he, > \l\k \_/__
ok
Ke: Less CoefF = OS50
Sowve BernouLLi’s EQ
- (/4 85P+0=0410+ Yo, (0on)sz

2G22) (22003

I LE'T 0.016V4 0.071V;: 4 0,008V,

ey

CONSULTANTS INC.

Engineers ¢ Geologists ® Planners i
Environmental Specialists ]

= 6 !

o

= 59’

=0

=0

= Sowve For -
(Rer 6 £Q zx—so)
E:=0,00085
(‘WP\U\\- For TugaueenT Rm)
(’Res 6 €¢ 2|-qz>
(Rey (6 Toewe 2.\-7>

v, (0.50)Y




Bd

RlB.I:T

Tammup Lype Do

wl

i

J

By  2LR pATE 5 —)1-78 PROLNO. /8 =501 =H 75 CONSULTANTS, INC.
kutev_KUN  oate _Sh3/78 sHeeTno. R oF _/ 7 E:&:Zi?;:,:,a?;ﬂ:cg;;;,; -

o ééa"/o.o?b’
VZ = Zéoz F?S

Q= VA = (2¢.z4e) (W )06

®|¢,‘ = 36.? c§s

;1(9”75 SU.YJP\Y ?\P; (SHME AS ‘(a“# Muo ?\e’n

1}5€

Peenous E® Reaw
Z,

= !
> Wewant oF amret ABove “Drtur 15

o v \ \" W

z, Ourt LeT b

Pjw: Preccoke Weaw @ Tover * g0

Pefws " o Derees e

Vi T Veitoen y AY  Tuoey - Q

Vo *© EBitn \/c’.mcrry v Sotve Fop
L * ‘E-\-,k \_’;u.g.;'w_ = 260’

q ¢ (Tevidfene™)

D Diameter = 4y

&= BN (shme A amen 1'd R e)

We * (0-53‘8 \SAML AL oTHER. Ib"¢ V@c)




.._Jl

-

{ josecr o BEs caE0TION
T;’-_\AINSH\‘D e IOAM
TY_Ouis DATE $-22-74 proLNO. _ZB-50| - 475
 cuko.ey_KMW_ pare S 178 SHEET NO. ___9 ofF 17

Sowve Vernouldy SouaTion

\S'+50'+06 = 0x0 « V: v (0.0\‘B(350'B\/:

2lzary GG ZX \ 33

z 2
O.0Vvb VYV, 1+ 0.07\ V-;z x ©0.008 ‘/-r.

VE =657 fo.015

65’ =

\I?_ £ Zé.Z tP$

Ow. = Y0 = (26 25 0067 Y

le = 36.% evrs

Crovae = @ra s Quyy ¥ Oy, = (5 6.905\* (se.‘?us\ﬂ (34.?@55

QToTvM. iy

v (o.50)( %

19l

CONSULTANTS, INC.

Engineers ® Geologisits ¢ Planners
Environmental Specialists

130,7 eFs

'Z( 32. Z)




|

l (]
T aeer _Dam Shtety Tngso:\om I——WH
o ‘ﬁwm\; Line Dpana ‘__” Cﬂ R

v _ TN oA S-2L-2A PROJLNO. 20 ~Z01-Y41S CONSULTANTS, INC.
KD, BY I: ” !; DATE s-23 - 38 S | Q oF | 7 Engineers ® Geologists  Planners

Environmental Specialists

—

USING  SHORT CUT METHOD SUGHESTED By NAD
VoLure oF SToraGE Avaas e = H75,5 4c-Fv <5'*EE"53

MaxiMAM DisenAReme RATE <Qv.m3 ® 4BO, T ers ($HEETQ\)

Marimum  nFrow (PMF Yean Inm.o«B = ]160 trs (speer Z\)
Voru™Me oF Frow From HyorosrApw T 719,06 here-m (cnzers)
L
T = Maximum  Diseudrae RATE = ABOd,. =" DN
‘ Marimum  Ineow (SOF) \V 60,0

=

|-P = Requirin Resceyor SToRamE
Vorume oF Inevow \'\yDPoG\Rt\Ph
(\-0,\\3: BE.S

1438, 0

RE QUIRED RELERVOIR STORAGE = (o.a‘?)(lﬂsa :\Qku-“-\)
= 1Z280- Acre-Fr

Vorume Stornae AvaiLarie < ReguiRen STornGE \/o\.u\v\e
425,45 Ac-Pr £ 1280 Ae-Wn

Contiusion | TowNsup Line DWMA wilL BE oVERTOPRED Sy |
AN SDPE T PME




()

'BJECT DA SAFETY Iﬂgg £CTION (‘ [_—W,V\J
i TWN‘%\-M? Lang DA ” (_”

Y e L DATE _5-22-78 PROLNO. ZA-50O) Y475 £, CONSULTANTS, INC.

) £ngineers ¢ Geologists ¢ Planners
cHkp.BY_YMW  paTe _SL_}_ZL_"— =25 SHEETNO. __1] o _17 Environmental Specialists

Esvasuisn waar PMF or §DF e DAM wile
CONTAIN ‘*ND/OR pAss

P = Maxr  Disenneat Reate | 30,7 kS Gueer ‘13
Q.tnax _ Qx:m\;!
’® .
| —P = Avawapre Storaee \boums - - (sveer “B

Vorame OF Turiow WyDROGRARH

{w d200crs . S N scus wy |

Q@ oax Yo (@rnn ) zowns Y(3eoo see fur)(Mtere fus, s0m)
|- 138.2. 658 . “425.5 s

Qinax V.24 q).rmw

{24 O.rnax - 6376 cts

Dxuay = S14 cFs

PMF (PE‘\K -,Ium.ow\ T Vb0 efs « « o (sneeT D

: I Q‘:nm > "‘*..3»74 MY




Y _ [53]
omieet _ TOAM SAFETY LaSpeEcTion [* qﬂ

o Townswip lane Dam ” [_]l i

by _DLD  oate . 5-22-78 rrowN0. 28 -501-Y475 [ JCONSULTANTS, INC.
e oy SIAITE e R or T S ool S

.

CDN CLUS\ON

Am\\_ys.'\s SHOWS THAT Townswip Line Dam
CAN  CoONTAIN ARND Jon Pass 4y o)y PMFE
ov, 44% SOF




s

i

" SUBJECT I - e
: Peasnd tnaves - 1 aase s
Y_DLe DATE _&~-S-78 PROJL.NO. _28 -0 | = 425 COUNSULTANTS, INC.
= Engineers ¢ Geologists ¢ Planners
& g - 7 8 SHEET NO. ! '3 oF 17 Environmental Specialists

cHkD.BY J T  DATE

AVAVLAQLE STORAME VOLUME (\F Tof oF DAM

ConS \DE R
LEVELEY OFF AT EL 1288 AcRosSS

ELEYATION WERE Yo WE
TS ENTIRE LENGTY.

SURFACE ARER (E\— \Z80 Nowamau POO\.B = £5.3Acwes
SureEnce Area (EL 1285 Top oFdambooL ) = 64, 0 ACRES
T A D

Suerace Neea (v V270 )
SOURFELCE ARE N (EL\ V272,66 Przscwr ?oc\_\ = 46.3

Note ¢ Topor oamt § Noamar Yool AREAS WERE PLANIMETERED
oFE DRwé I7-VULTE  weonm Camizens Wirver Co. The

AReA For Freseny Poou INTERPOLATED,

y Avananee Yorume * (\265‘1172.&,&_(4.\63-& t.q.os/‘l_] = (983q

HAs BEeEN

REQUIRED NRESERVO IR SToRAGE (sneer \o\ 2\ 200 Ac-A

1 \/o\-u.HL Stoantnk ‘\vm\_.\m_;_ < P\g-_Q‘D Rﬁscava\l\ SToM\(..g
b BAnc-1< 1280 AL-F

cR SDF wine ™E

A Tow e DAam EL 285 VR AT rMe

T PALS ﬂND/ot\ Contan




. 3Ject Dam Sarcry TNA\:@ exiony (
/
Towniams  Line TOAM l ‘
IY Duen DATE _(-5-78 PROJ.NO. _Z& = 501 = 475 CONSULTANTS INC.
cHkp.BY 4TS pate _G~S 7R sueeTno.__ 1Y OF __17] Eglogee’s Fols S Y

Environmental Specialists

F = MaYiMum  DiseRARGE RN\'E = \}.9.70’—‘5 CSHEET ‘{)
Q:nd\x 5 CPI A X
b= (\vmg AGLE Srorrae ‘/n wUMe =
\/oL UME oF AdFLow Hybkocwm\v»\\
J= ARO. 3 - e84  ncee - FT

QrﬂA{ l' P4 o.t.-u\{
f 12a o S Croan Yze1) v &84
G)IMA\’ S &62

YMFE <PERV\ IUF\.OWS = \\WG6o

Pteay = 56,8 °h v




3

o ST

ia susiecT __[DAAN. SSAFETY  ERzexc @AWV, [‘ _]IFMWH

TN S Linde=  DAANL 3 (‘ﬂ _
C v TS oate 5-4-72  erosno. Z8-50|- 47 [ JCONSULTANTS, INC

& : g Engineers ¢ Geologists ® Planners
CHKD.BY _1DJLT% DATE _4 - ~-78 sHEeTNO. _| 5 of __|'T En‘z,onmema, Spcgia"s,s

TAIWRTEE cOND TS

PASED oM FI=EU> OBSEZELRVARTToVS, IT 1S
ASSOUOWE D TMAART THES MAXIMUAN =T
OF TNLUWNTEE Wit B= NO GiREATE=R
THAN THE HEGHT O THE BOX COWEET
(44 FT) AP tHeE FESEBOAED (.6 FTP) so
THAT THE MAKIMOMN EL=2/TTON) OF TAIu—
WATE S Wil BES £ -~ o po1 .
, THE FIEST HOUSE POWINSTIZESEANN S
{ LOCsQh=0 S ICH THAT S THIS ESPPTW
WOV MA/E PO =rrecT o 1T
| BOoT THE FeoliI&G DUS TO FAILURS
EFF “THE A Wil LIS HAVES A
A= TIEIMNEN TA. EFFECT. TIHUS P U EES
OF THE AN OO SOEBSTTAUTIALLY
INTITEAT /S THeE HAZAED T6 urFsE AAD
o TY.




of LZ

SHEET NO L/

6 7T HO1

A

o

SILISNHIYISYN ‘TOOMEON

5D s

‘OMI "ANV4NOD NOO08 X300D

) 1 ) .
=S AR R REE, RS i i
| ! ; 3 y 5 A
e | : i '
: P_ P v ¢ 3 . % ... M
L it ] : . " :
..... : W S 13 - -l
. it | oS !
e SR i : ARG lagns ot |~
.~.| | 3 |.f ' o ' .0.“ 3 ! m
= g e : e s . ae sl LESEES [
B R ; g gt R B
- |_ n.S... S .M. , : —. ~ - -
. - Mx— . | - b s e
S ~N e s, _. el S e e L
- Eml e it e =
o o 4 L P N R
A _ . “ n RIS e (ERe I M 4 i _
. e Soa Tt I N IR SRR S LI Lo
: ey ~ S T e e S S i ol i
: | \ ! e | ] ] ') .
b | o S I e R
| - o s (0 T N (05
: T |_1.._.|OIIJ‘||
] |
el ' m m :
5% i
<V Fes) 28 B W : )
- ——- SELCIPRRR U s = I 0 B P T -
.‘¢|4.0.|0 - - - % ) o
e & : s
1 gy e - —— e -
te
o 2 viba l'.( o
T 1 : - - - : 3 =
R T iy S5 SREIE R ; ~
i = HHHILE _ M L R
. O I R BoAreEe o AR TR . o :
-+ ; A 13140 §i5t 4 ] i
B s x T HERE : £ 5 3 IR T B =
22 : e RN NN e R B I (e [ BT — : it i KT B B
| pt 1 i L | R R £ SR (IS IR Y : 5 i -
1 T o1 BT MR PSP oo —f ot 24 518 . | R SR
b 4 - i i et ' 111 3 f- By n. &4 ' ‘ RS I 2
= i iy R R \. .~. . 3 : ¢ g ' Tt “..“.
- ——— e et o L B . s [ R ..M‘. -.
PR RS TY FE P i it A_ : A (5 s ._" LS e i3
1 e AT S | S . T B O A ) 0 i S i Sl Ev g
sidibiig. i e *nttryint i e Ljpg I I it i - %
! 1 W EH ALY B :.m"m. _ b ke mmf i Bt T HITEH S i
ot 1 G i i ] 3 1 ! _ . ididd £.1
. | ...n.rs S L ) M i HERI BN i
- %, S K 7} i —-a L le T 15 ) ll

oy g AW

‘OXIOAD HONI'E € AR S DINMIINYD0Y ‘CZIP ‘ON

81100

DRAINAGE AREA (Mueas- )




~

|
'
)
)
{

. s

2
-

|

e o g —

B

.:T i

%r
0
M
-
bn|
z
v

i ot .
'
1

(.|
.-
|

{-
g

1

o8

OHi

. gt e = ot — o t
. . . .

.j‘
L_t'f.

g 8
s

.
. ‘ . H :
B O AP S SP S
L ! 1

==t

EEPEIR
BREF A5
PR i
e T - et
s o I SS—  J. LI |
N
RE 438

e s - —

PO,

i

R

e
!

¢ 7 80100

<}

g

6 O 78010

T

L s B

PReAanAcE AREA (MILe )

S 21 B o

LM 30

Ly

e 4
- POPYY BT B
,—J-,,

.._.—;-.4.1—.-—.47—.-. DANSY" 'EETT Crwee PR PR SRPDESY FRURDY SR .

e

——

1
i

SLAIENIDOYSSYN QOOMUON

‘DN "ANVEROI NOOE® 13Q00

- —

”-

MoLL A Ty Thloy

"SFIIAD HONMI'E § 4@ € "JINMLINVOOY ‘CZIY "ON

aaae
it
gL




APPENDIX D

PHOTOGRAPHS




PHOTOGRAPH 1 View of Township Line Dam taken from the

left abutment in April 1915. The wasteway
(spillway) can be seen in the background
of the photograph on the right abutment.

PHOTOGRAPH 2 Close-up view taken in April 1915 showing

the wasteway on the right abutment. Note
the vertical steel grating. The wasteway
discharges into a 24-inch terra-cotta pipe.

PHOTOGRAPH 3 A view from the crest of the Township

Line embankment showing the area just
downstream as it appeared in 1915.
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PHOTOGRAPH 4

PHOTOGRAPH 5 .

PHOTOGRAPH 6

PHOTOGRAPH 7

View of Township Line Dam in the extreme
background of the photograph. Note that
the trees are submerged near the right
side of the photograph indicating that
the water level was higher than normal
at the time of inspection. According to
the owner, the water level is at its
highest level at this time of the year.

View of the Township Line Run embankment
from the wasteway mentioned above. Note
that the crest of the embankment has
settled. A difference of 3-1/2 feet was
measured over the crest of the embankment
at the time of inspection.

Close-up view of the wasteway as it appears
today. The 24-inch terra-cotta pipe can
be seen near the left corner of the waste-
way.

View showing the downstream portion of
the Township Line embankment. Note the
dark areas near the toe of the embankment.
They are shallow depressions where
sloughing has occurred.
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PHOTOGRAPH 8

PHOTOGRAPH 9

PHOTOGRAPH 10

PHOTOGRAPH 11

View of the downstream portion of the
embankment taken from the area just
downstream of the left abutment. The
stone structure in the left portion of
the photograph is an abandoned pumphouse
(pump, valves, etc., have been removed).

‘View of the downstream portion of the -

embankment showing (in shaded areas)
several small depressions which exist
near the toe of this embankment.

View of one of the numerous rodent holes
on the downstream slope of the embankment.
The pipe in the photograph is probably

an abandoned aeration line.

This is a close-up view of one of the
rodent holes approximately 20 feet above
the toe of the embankment. Note that
the six-foot rule has been inserted 1-1/2
feet into the embankment.







PHOTOGRAPH 12

PHOTOGRAPH 13

PHOTOGRAPH 14

PHOTOGRAPH 15

PRSI —

View of the six-foot rule after extracting
it from the rodent hole. The tip of the
rule was saturated, indicating that the
phreatic surface may be within 1.5 feet

of the surface at this point.

'View of the area near the right abutment '

at the toe of the embankment showing
considerable seepage (arrow shows standing
water). The seepage zone extended as high
as 11 feet vertically above the toe of the
embankment.

View from swampy area downstream of the
Township Line Dam. Water was discharging
through a 12-inch corrugated metal pipe
at this location, however, the inlet end
of this pipe was dry and the source of
the flow could not be determined.

View of ‘the manhole just downstream of
the Township Line embankment. Within
this manhole are three valves previously
used to control the flow in the supply
line of Township Line Run Reservoir as
well as direction of flow of water from
Immel Reservoir.







PHOTOGRAPH 16

PHOTOGRAPH 17

PHOTOGRAPH 18

View taken approximately 1/2 mile
downstream of the Township Line Dam of
a concrete welir across the old stream
valley. Much of the weir had settled
into the stream channel, however, a
portion can still be seen in the center
of the photograph. Records from the
early 1900's make reference to weirs
which were installed to measure seepage.

View of two-lane bridge approximately
one mile downstream of the Township Line
Dam. The bridge is the first downstream
improvement beyond the barn located near
the toe of the Township Line Dam. Note
the housing development visible in the
upper right corner. The two lowest
houses in the development are considered
hazard prone.

View of the sewage treatment facility
located on the floodplain approximately
9,000 feet downstream of the Township
Line Dam.







APPENDIX E

GEOLOGY

|
l




Township Line Dam is located along the axis of the '
Fayette Anticline in the shales and sandstones of the
Pennsylvanian age Conemaugh Formation. The rocks dip away
from the axis of the anticline at approximately 3°.

At the time of inspection, a sandstone unit was noted
cropping out along Route 130 a few hundred feet from the
southwest corner of the dam. The rock in this area contained
numerous open joints. In addition, water was observed to be
discharging from the hillside at the level of the sandstone
approximately 1,500 feet downstream of the dam suggesting
continuity of the jointing toward the abutment.
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APPENDIX F - FIGURES

Figure Description/Title

1 Plan of Township Line Dam and Appurtenances Showing
Pre- and Post Construction Contours

2 Property Map of Unity Reservoir (Township Line
Reservoir)

3 Plan and Cross Section of Township Line Dam

4 Location Plan - Pump Station and Pipe Lines

5 Detail Plan - Pump Station

6 Capacity Curve - Township Line Reservoir
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