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C N~tion~]. D~”m Inspection Progrein .
J. C. P~ con Dam (NDI 1.1). Nun~ er

•
PRZF CE 

Inspection Report .

V~
5(~DACW31- -C-~ ØiJ~- I
This report is ~~~ are un erjii idinci’contained in the Recoimnended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Department of the
Army , Office of Chief of Engineers, Washington, D.C. 20314.

The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon visual
observations and review of available data. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
material testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation; however, the inspection is intended to
identify any need for such studies which should be performed by the
owner.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at
the time of inspection along with data available to the inspection team.
In cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of the dam depends on
numerous and constantly changing internal and external factors which are
evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
spillway design flood is based on the estimated “Probable Maximum Flood”
for the region (greatest r.asonably possible storm runoff), or fractions
thereof. The •pillway design flood provides a measure of relative
spiliway capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

The assessment of the conditions and r.coumisndations was made by the
consulting engineer in accordance with generally and cur rently accepted
engineering principles and practices.
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PHASE I REPORT
NATIONAL DAN INSPECT ION PROG RAM

NAME OF DAN : .3. C. Bacon Dan~
f STATI LOCATED: Pennsylvania J

COUNTY LOCAT ED : Beaver j j
fr: STREA~1: Serv ice Creek , a tributary of Raccoon Creek /‘( 

~~~~~DATE OF INSPECTION : December 14 and 20, 1978

ASSESSMENT: Based on the evaluation of the conditions as they existed
on the dates of inspection and as revealed by visual observations , the
cond ition of .3. C. Bacon Dam is assessed to be unsafe due to the serious-
lv inadequate spillway capacity. However- . the condition is none~~ r~ency.

Numerous seepage points were observed below the toe of the dat~. These
seepage points should be monitored to determine if seepage flow s are
increasing .

• It is reported that the outlet conduit sluice gate has not been
operated since the construction of the dam . It is recommended tha t the
operational condition of the outlet conduit sluice gate be immediately
assessed and necessary ma intenance performed.

It was observed that debris and brush have accumulated at the spillwav
approach channel. This area should be cleared to avoid obstruction of

I flow through the spillwav .

The spillway capacity was evaluated according to the recommended
procedure and was found to pass 40 percent probable maximum flood (PMF)
without overtopping the nban1a~ent. This capacity is less than the
recommended spillvay capacity of full PMT according to the size and
hazard classification of the dam . Furthermore , because the spillwav
capacity is less than 50 percent PMT and it was fudged that failure of
the dam due to overtopping would significantly increase the downstream
hazard of loss of life compared to that hazard which would exist just

I: before failure, the spillway is considered to be seriously inadequate.

It is recommended that the following recomendations be implemented
immediately or on a continuing basis:

1. Debris and brush accumulated in the spillway
approach channel should be isunediately cleared .

2. The owner should invnediately initiate additio nal
studies to more accurately ascertain the spillwav
capacity and the nature and extent of improve-
ments required to provide adequate spilivay
capacity .
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3. The low spot on the crest of the dam should be

filled ~ design elevation.
1

4. Flow monitoring equipment, such as overflow
weirs, should be installed at major seepage
points at the downstream toe of the dam and
data obtained should be regularly evaluated by
a professional engineer.

5. The operational condition of the outlet conduit
sluice gate should be evaluated and necessary
maintenance performed .

6. An around—the—clock surveillance should be
provided during unusually heavy runoff and a
formal warning system developed to alert the
downstream residents in the event of emergencies.

7. Ponded water along the toe of the dam should be
drained to permit inspection of this area.

8. Brush on the downstream slope of the darn near

• — the right abutment and trees on the rock toe
should be cleared .

9. The erosion ditch at the right abutment
embankment junction should be filled .

10. The dam and appurtenant structures should be
inspected regularly and necessary maintenance
should be performed.

Lawrence D. Andersen, P.E.
Vice President

Date: May 3, 1979

I Lawr~nc~ I). Andcs sefl
a ~ ~—~-~c—— —r,r1;~ Approved By:

—I \ I~~~ iti~~ R~~ f

111 
•~ ..~ (4/’ 

C. K. WITIIERI
Colonel , Corps of Engineers
Diet rict Engineer

DATE : Zo moAt %9 ’79
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PHASE I REPORT
NATIONAL DAN INSPECTION P ROGRAM

J. C. BACON DAM
NDI I.D. NO. PA-260

DER I.D. NO. 4— 42

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 0 through the Corps of Engineers ,
to conduct inspections of dams throughout the United States.

b. Purpose. The purpose of this inspection is to determine if
the dam constitutes a hazard to human life or property .

I

1.2 Description of Project

a. Dam and Appurtenances. The J. C. Bacon Dam consists of an
earth embankment approximately 1000 feet long with a maximum height of
95 feet from the downstream toe and a crest width of 15 feet. The
flood discharge facilities for the darn consist of a combined primary
and emergency spillway located on the left abutment (looking downstream).
The spilivay structures consist of a trapezoidal earth approach channel,
a 115—foot— long concrete overflow section, and a partially concrete—
lined spillway discharge channel. The concrete 1in~ng in the spillwaydischarge channel extends approximately 230 feet downstream from the
control section to a level approximately 37 feet above the normal pool
level of the dam. The outlet works consist of a 5—foot by 5—foot rein— —

forced concrete outlet conduit, a 24—inch cast—iron water supply line,
and a reinforced concrete control tower located on the upstream side of
the dam. Flows through the outlet conduit and supply liVe are con-
trolled by manually operated sluice gates located in the l control tower.
This outlet systes constitutes the emergency dravdown fa~i1ities forthe dam. ( -.-. 

~~

b. Location. The darn is located on Service Creek , a tr ibutary of
Raccoon Creek, approximately 4 miles southwest of Aliquippa,
Pennsylvania, in Independence Township, Beaver County (Plate 1).

Downstream from the dam, Service Creek meanders through a narrow valley
and joins Raccoon Creek approximately 1—1/2 miles downstream from the
dam. There are approximately 8 homes in the Service Creek valley which

O are likely to be affected in the event of a dam failure . Below the
confluence , Raccoon Creek generally flows north through a 2000—foot to

_ _ _ _ _ _ _ _ _  
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3000—foot wide valley for about 2 miles where it flows under State
Route 60 and then flows near the western edge of the town of Aliquippa .
It then turns west meandering through a narrow valley . There are

I numerous houses and one major shopping center in the Raccoon Creek
va lley upstream f rom the Route 60 underpass. It is estimated that
failure of the dam would cause large loss of life and property damage
in Service Creek and Raccoon Creek valleys.

c. Size Classification. Intermediate (based on 95—foot height
and 15,100 acre-feet storage capacity).

d. Hazard Classification. High (based on downstream conditions”.

e. ~~~ership. Borough of Ambridge Water Authority (address:
Mr. Walter Saiko, Borough Engineer , P.O. Box 220, Ambridge . Pennslyvania
15003).

f. Purpose of Dam. Water supply.

g. Design and Construction History. The dam was designed by The
Chester Engineers of Pittsburgh, Pennsylvania from 1953 to 1955. The
darn was constructed by D. W. Winkelman Company , Inc.-. with completion
in November 1956.

— h. Normal Operating Procedure. The reservoir is normally
maintained at Elevation 935 , the level of the uncontrolled spillway
crest, leaving 10 feet of freeboard to the top of darn at Elevation 945
as designed. Inf low occurring when the lake is at or above the spill-
way level is discharged through the uncontrolled spiliway. The supply
water is received from the intake tower and discharged through the
24—inch supply line. The low—level outlet works sluice gate is
normally closed .

- - 1.3 Pertinent Data

a. Drainage Area - 15.7 square miles

b. Discharge at Dam Site (cfs)

Maximum known flood at darn site - Unknown
Outlet conduit at maximum pool - Unknown
Gited spiliway capacity at maximum pooi — N/A
Ungated spiliway capacity at maximum pool — 9300

- 

- 

Total spillway capacity at maximum pool - 9300

c. Elevation (USGS Datum) (feet)

Top of dam — 945 (as designed)~ 943.8 (measured low spot)Maximum pool - 945

C’ No~’mal pool - 935

2

- .~~~~~~~~
-
~~~~~~~

- - -



p’—----—--’---
~~~~~~ —-.~- --- 

~~~~~~~~~~~~~ 
--, 

~~~~~~~~~~~~~~ ~~~~~~ —--—•-— —- 
~~~~~~~~~ .—..~~~— —-——- ,- —~~~~ 

_._ _
~~~~,• -.--- — —••- —~~~~~~~

C,
Upstream invert outlet works — 855.25
Downstream invert outlet works - 850.19
Streambed at center line of dam — 8504
Ma ximum tailwater - Unknown

d. Reservoir Length (feet)

Normal pool level — 14 ,000
Maximum pool level — 15,000 (estimated)

e. Storage (acre—feet )

Normal pool level — 10,863
Maximum pool level - 15,100

f. Reservoir Surface (acres)

Normal pool level - 418
Maximum pool level — 432

Type - Earth
Length — 1000 feet
Height — 95 feet
Top width — 15 feet
Side slopes — Downstream: 2.5H:lV~ Upstream: 3H:1V
Zoning — Yes
Impervious core — Yes
Cutoff — Yes
Grout curtain — Yes -:

h. Regulating Outlet

Type — Five—foot by five—foot reinforced concrete conduit
Length — 537 feet
Closure — Sluice gate at control tower
Access — Control tower
Regulating facilities — Sluice gate at control tower

i. Spillw~y~

Type - Concrete overflow section
Length — 115 feet (perpendicular to flow direction)
Crest elevation - 935 feet
Upstream channel — Trap zoidal earth channel
Downstream channe l — Trapezoidal concrete spillway chute

0
3
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SECTION 2

DESI GN DATA

2.1 Design

a. Data Avai lable. The available information was pr~vided hr t h t
Ct~r~~ nwea1th of Pennsylvania , Department of Environmental Resource~.(Pen nDER ) .

(1) Hydrology and Hydraulics. A state report entitled . Report
Upon the Application of Borough of Ambrid~ e Water Authority, dated
April 7, 1955 , suum~arizes the availabic hydrology and hydraulic
i nf orna t ion.

(2) Embankment. Available information consists of design
drawings-. specifications , and subsurface investigation report prepared

- - by Foundation Associates, Inc.- . of Pittsburgh , Pennsylvan ia , dated
March 28 , 1955.

(3) Appurtenant Structures. The available information Consists
of design drawings.

b. Design Features

(1) Embankment

a. As designed, the darn (Plate 2) is a zoned
embankment consisting of a central impervious
core section with upstream and downstream
shell sections (Plate 3) . The internal drainage
system for the embankment consists of a 2—foot-
thick sand and gravel filter blanket beneath -the
downstream slope starting at a point about 100
feet downstream from the axis of the dam and
terminating at the rock toe. The rock toe is
located beneath a 50—foot—wide berm at a level
about 25 feet above the downstream toe of the
dam . The embankment materials were designated
as Class A material for the impervious core
section and Class B and Class C materials
beneath the upstream and downstream slopes,
respectively. These materials were described
as follows: Class A — 50 percent clay and
50 percent soft shale; Class B - not less than
30 percent clay and the remainder shale ;
Class C — any material which is not classified
as Class A or B. The embankment materials were

0
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further classified as inorganic silty clays
with low to medium plasticity.

b. The embankment was designed to have a 2.5 to 1
(horizontal to vertical) slope on the downstream
face and a 3 to 1 slope on the upstream face .
The upstream face of the dam is protected by
concrete blocks placed on a 6—inch layer of
gravel. This paving extends from Elevation 925
to 940.

c. As shown on Plate 4, at least 45 borings were
drilled to investigate foundation and borrow
materials. The subsurface profile is illus-
trated in Plate 3. It consists of 5 to 10 feet

• of overburden underlain by soft brown sandy
shale and sandstone .

d. As indicated in Plate 3, the foundation of the
dam was grouted through a single line of grout
holes along the axis of the dam, extending
from the right abutment through the embankment
and the crest of the spiliway . Grout holes
were drilled 5 feet on centers and extended
to a depth of approximately 20 feet at the
valley floor and 30 feet on the abutments.

(2) Appurtenant Structures. The appurtenant structures of the
dam consist of a combined emergency and primary spillvay and the out—
let works. The spillway structures include a trapezoidal earth
approach channel, concrete overflow section, and partially concrete—
lined trapezoidal spilivay discharge channel. The spiliway plan and
profile are shown in Plate 5. The 115—foot concrete overflow section
is located at Elevation 935, leaving 10 feet of freeboard as designed
to the top of the dam. The approach channel is an unlined channel
excavated into the left abutment. The bottom of the approach channel
as designed is located at Elevation 933.4, leaving a 1.5—foot approach
depth at normal pool level. The paved section of the spillvay discharge
channel is approximately 230 feet long from the overflow section to a
point where it empties into an earth channel at Elevation 887.2.

The outlet works are located at the center of the embankment and con—
sist of a 5—foot by 5—foot reinforced concrete conduit, a 24—inch

— cast—iron supply line , and a reinforced concrete control tower located
on the upstream side of the embankment. The outlet conduit is equipped
with trash racks at the upstream end and an outlet structure at the
downstream end . The conduit is equipped with four reinforced concrete
cutoff collars located over a 220—foot distance downstream from the

-
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control tower. Plate 6 illustrates the details of th. outlet works.
Flows through the outlet conduit and supply line are controlled by
sluice gates located in the control tower (Plate 7). The control tower
also includes three high—level supply water intakes.

c. Design Data

(1) Hydrology and Hydraulics. The 1955 state report indicates
that the spillway was designed to pass ‘expected maximum flow of 8900
cfs” with a freeboard of approximately one foot. The report implies
that the spillway capacity provided was in conformance with the spill—
way design criteria used at the time of the design.

(2) Embankment. The design of the embankment was based on the
subsurface investigation and geotechnical engineer’s report prepared
by Foundation Associates , Inc., of Pittsburgh , Pennsylvania, entitled .
Borough of Ambridge Water Authority, Service Creek Darn, Soils
Investigation Report, dated March 28, 1955. The report indicates that
laboratory soil te~ta included classification , compaction, shearstrength, consolidation, and permeability tests. The borrow materials
were generally classified as inorganic silty clays of low to medium
plasticit y . Modified Proctor compaction tests were performed to
determine compaction characteristics of the embankment materials. The
optimum water content was reported to be 13 percent and Modified Proctor
dry densities were reported to be in the range of 122 to 128 pounds per
cubic foot (pcf). It is reported that shear strength tests consisted
of consolidated undrained quick direct shear tests and unconfined
compression tests. Shear strength tests were performed on samples
compacted to 95 percent of Modified Proctor dry density . The repor t
further indicates that a stability analysis was conducted considering
the stability of the upstream slope under rapid drawdown conditions
and stability of th. downstream slope under steady—stat . seepage .
The factor of safety against slope failures was reported to be approxi-
mately 1.5.

(3) Appurtenant Struc tures. No design calculations are available
for the appurtenant structures.

2.2 Construction. Construction of the darn was apparently conducted in
conformance with the drawings, specifications , and recoamiendations
inc luded in the engineer s report. Construction progress reports m di-

I cate that no unusual construction difficulties were encountered . The
specifications required the embankment to be placed in layers not

I exceeding four inches in loos, depth and compacted to 95 percent of
Modified Proctor maximum density . Field density test results indicate
that the •mbankment was constructed in conformanc. with the specif lea-
tion requirements.
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i t
Available information indicates no major postconstruction changes.

2.3 Operation. Water authority personnel reported that the only
operating records for the darn consist of daily reservoir level readings.

2... Other Investigations. None reported .

2.5 Evaluation

a. Availability . The available infort.~tion was provided by
PennDER.

b. Adequacy

(1) Hydrology and Hydraulics. The available information consists
of the design discharge capacity of the spillway . This information is
not considered to be adequate to assess th~ conformance of the spillway
capacity to the current spillway design criteria .

(2) Embankment. The dam design was based on the evaluation of
the subsurface conditions and borrow materials by Foundation Associates,
Inc. The extent of subsurface and materials investigation is considered
to be in reasonable conformance with currently accepted practice. The
engineer ’s report did not include sufficient details to assess the

V adequacy of the procedure used. Nevertheless , the reported factor of
safety of 1.5 is considered to be in a reasonable range for the type of
materials involved and the range of embankment slopes. It was also
noted that the design incorporated such basic components as an impervi-
ous central core, internal drainage system, and foundation grouting.

(3) A~pp~rtenant Structures. Review of the design drawings
indicates that as designed no significant design deficiencies existed
that would affect the overall performance of the appurtenaot structures.
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SECTION 3

VISUAL INSPECTION

j  3.1 Findings

a. General. The on—site inspection of J. C. Bacon Dam consisted
°~~

1. Visual inspection of the embankment , abutments,
and embankment toe.

2. Visual examination of the spillway and its
components and the downstream end of the outlet
conduit.

3. Observation of factors affecting runoff potential
of the drainage basin.

4. Evaluation of downstream hazard potential.

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

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

Numerous seepage points and wet areas were found below the toe of the
dam and on the right and left abutments. Two major seepage points were
identified . One is located at the toe level of the darn on, the left

— 

- abutment approximately 50 feet downstream from the toe of the dam. The
other is located on the right abutment embankment interface approxi-

- 

- mately 20 feet upstream from the toe level of the dam. Flows in both
seepage points were estimated to be on the order of 40 to 50 gallons
per minute. Discharges were clear, indicating that seepage flows are
not causing internal erosion of the embankment or foundation materials.
The location of other seepage points discharging approximate 4 to 5
gallons per minute or less is identified on Plate 8. The swampy areas
on the right and left abutments were found to be located mostly on the V
natural ground of the abutments and only partially reaching the
junction of the embankment and abutments. While no seepage flow
appeared to be associated with the swampy area on the left abutment, a
flow of 4 to 5 gallons per minute was found to be discharging from the
swampy area .

U
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This discharge has apparently caused an erosion ditch extending from
midheight of the embankment to the toe.

The top of the dam was surveyed relative to the spillway crest elevat ion
:. and was found to be generally below the design crest elevation with som~

v~’rtica1 irregularities. Whi1t~ the design freeboard for the darn wa-
10 feet , the survey indicated freeboards ranging from 8.8 to 9.8 1t~- t.
The lowest area occurred at the center of the embankment.

c. Appurtenant Structures. The appurtenant structures were
examined for deterioration or other signs of distress and obstructioim
that would limit flow .

The most significant condition noted was the presence of brush and
debris in the spillway approach channel. This condition is considered
to pose a potential for obstruction of flow through the spillway . Th.

V rocks at the downstream end of the outlet conduit constitute an
obstruction of flow through the outlet works.

Water authority personnel reported that the access bridge to the
control tower had partially collapsed and was removed . Therefore , the
control tower was not accessible for inspection. Water authority
personnel also reported that , to their knowledge, the outlet conduit
sluice gate has not been operated since construction of the darn . The
operation of the outlet conduit sluice gate was not observed .

d. Reservoir Area. A map review indicates that the watershed is
predominantly covered by woodlands. Several rural residential areas
are scattered throughout the watershed. A review of the regional
geology (Appendix E) indicates that the shorelines of the reservoir are
likely to be susceptible to landslides. However, massive landslides
which would affec t the storage volume of the reservoir are considered
to be unlikely. -

e. Downstream Channel. Brush and debris approximately 500 feet
downstream from the toe of the dam appear to be causing backwater ,
which is submerging the toe of the dam. Although this condition is not
considered to affect the discharge capacity of the outlet works or ther spillway , the presence of ponded water along the toe of the darn pre- 4
eluded inspection of this area for signs of seepage . Further d.sct ip—
tion of downstream conditions is included in Section l.2h.

3.2 Evaluation. The overall condition of the darn is considered to be
fair. The two most significant conditions noted are the presence of
brush and debris in the spillway approach channel and the two seepage
points below the toe of the dam . The brush and debris in the spiliw ay
approach channel should be removed to avoid obstruction of flow through
the spillway . The seepage areas should be regularly inspected and

9
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- survey indicated that the crest of the dam is generally below the

design elevation .
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SECTION 4

OPERATIONAL FEATURE S

4 .1 Proc~durc . It is reported that there are no formal operating
procedures for the darn. The reservoir is normally maintained at tht’
spili~.av cr~’~.t level with excess inflow discharging over the uncon-
trolled splllwav .

...2 Maintenance of the Dam. The maintenance condition of the dam is
considered to be fair. Although it appears that portions of the embank-
ment are annually mowed , there is brush near the right abutment and
large trees on the rock toe below the bench level. The presence of
brush and debris in the spillwav approach channel also indicates that
the darn is not being adequately maintained .

‘ .3 Maintenance of Operating Facilities. As previously discussed , the
[ control tower was not accessible for inspection . Therefore, maintenance

of operating facilities could not be assessed . Water authority
personnel reported that the outlet conduit sluice gate has not been
operated since construction of the dam.

L 4.4 Warning System. No formal warning system exists for the darn. A ‘
~

water authority employee responsible for the operation of the pump
house at the dam site resides at the site. Telephone communication
facilities are available at his residence .

4.5 Evaluation. The overall maintenance condition of the dam is
considered to be fair. Debris in the spillway approach channel should
be removed to avoid obstruction of flow through the spiliway . Similar l~- ,
the debris in the downstream channel should be cleared to permit
draining the pond along the downstream toe of the dam. It is reported
that the outlet works sluice gate has not been operated since construc—
tion of the dam. The operational condition of the outlet works sluice
gate should be evaluated and necessary maintenance performed. Brush on
the downstream slope near the right abutment and trees on the rock toe
should be cleared to facilitate closer inspection of these areas. The
low spots on the embankment and the erosion ditch along the right
abutment embankment interface should be filled .

C)
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. J. C. Bacon Darn has a watershed of 15.7 square
miles and impounds a reservoir with a surface area of 420 acres at
normal pool level. The combined primary and emergency spiliway is
located on the left abutment. The capacity of the spillway is deter-
mined to be 9300 cfs with no freeboard .

b. Experience Data. As previously stated, J. C. Bacon Darn is
classified as an intermediate dam in the high hazard category . Under
the recommended criteria for evaluating emergency srillvay discharge
capacity, such impoundments are required to pass full PMF.

The PMF inf low hydrograph for the reservoir was determined utilizing
the Darn Safety Version of the HEC-l computer program developed by the
Hydrologic Engineering Center of the U.S. Army , Corps of Engineers.
Data used for the computer analysis are presented in Appendix D. The
PMF inflow hydrograph was found to have a peak flow of 38,204 cfs.
The computer input and the summary of computer output are also included
in Appendix D.

c. Visual Observations. Brush and debris in the spillway
approach channel are considered to constitute an obstruction to the
flow through the spillway, partially reducing the spilivay capacity .

d. Overtopping Potential. Various percentages of P?fl~ inflow
hydrograph were routed through the reservoir and it was found that the
spiliway can pass 40 percent PMF without overtopping the low spot on
the embankment crest. For 50 percent PMP, the dam would be overtopped
for a duration of 3.2 hours with a maximum depth of 1.0 foot if fa ilure
did not occur. It is estimated that overtopping of the darn by 6 inches

- 
- would initiate breaching of the darn. A further overtopping analysis

assuming that the low spot on the crest is filled to the design
: elevation of 945 indicated that in this case the dais would be overtopped

by about 0.15 foot for 50 percent PMF.

e. Spillway Adequacy . Because the spiliway cannot pass the recorn—
mended spillway design flood of f ull PMF without overtopping , the
spill-way is classified to be inadequate. Further , because the spillwav[ capacity is less than 50 percent PMF and a breach analysis , which is
described below, indicates that failure resulting from overtopping

L would significantly increase the potential for loss of life and damage
downstream from the dam over that which would exis t jus t before over-
topping failure, the spiliway is classified to be seriously inadequate .

12 
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The breach analysis consisted of two steps . In the first step , the
inflow that would initiate breaching of the darn was routed through the
reservoir to determine the flood stages in the potential damage area
just before overtopping failure of the dais. In the second step, flood
stages in the potential damage area were determined by routing the same
inflow combined with the discharge that would be contributed by failure
of the dam. Flood stages were then compared to determine if the loss
of life or damage potential would significantly increase due to failure
of the darn by overtopping. For the purpose of isolating and conserva-
tively estimating downstream affects of flow from the dam site alone,
discharge from the tributaries of Service Creek downstream from the darn
were neglected in determining flood stages. Plate 9 illustrates the
cross sections at which the flood stages were determined.

The breach analysis incornorated in the HEC—l computer program requires
the estimation of the depth of overtopping that would initiate breaching.
the geometry of the breach and the time it would take for the breach to
reach a specified depth after initiation. A trapezoidal breach was
assumed with a base width of 300 feet and a depth of 90 feet. It was
further assumed that the breach would initiate when the observed low
spot on the embankment is overtopped by six inches and the breach would
reach its ultimate size in one—half hour. The computer outputs for
breach analysis are labeled as Step 2.

Review of the flood stages in the potential damage area before and after
failure indicates that flood stages in Service Creek would be raised by
about 30 to 35 feet due to dam failure, and this is considered to be a
significant increase in the potential for loss of life or damage.

I
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, field observations
revealed numerous seeps along the toe of the dam and swampy areas on
the right and left abutments at about midheight of the embankment.
Although some concern exists as to the effect of these conditions on
the overall integrity of the embankment at the present time, they are
not considered to be serious. However , the embankment should be
regularly inspected by a professional engineer and seepage flows should
be monitored to document that condition s are not changing to an extent
tha t would cause structural distress to the embankment . Further , the —

pond along the toe of the darn should be drained to permi t closer inspec-
tion of this area.

(2) Appurtenant Structures. The control tower was not accessible
f or inspection. Structural performance of the components of the
spillway is considered to be satisfactory .

b. Design and Construction Data - -

(1) Embankment. The dais was designed based on the evaluation of —

the foundation and embankment materials by Foundation Associates, Inc.,
of Pittsburgh , Pennsylvania. The design incorporated field and labors—

• tory tests and seepage and stability analyses. The factor of safety
for slope stability was reported to be approximately 1.5. However, the

— 
report did not include sufficient details or calculations to confirm
this conclusion. Nevertheless, for the type of materials involved and
for the range of embankment slopes, the reported factor of’ safety is
considered to be within a reasonable range.

(2) Appurtenant Structures. Review of the design drawings ind i-
cates that there are no apparent structural deficiencies that would
significantly affect the performance of the appurtenant structures .

c. Operating Records. The structural stability of the darn is not
considered to be affected by the operational features of the dam .

d. Post-Construction Changes. There have been no reported post—
construction modifications to the original design that would affect the
struc tural stability of th. embankment. The only reported post—con-
struction modification was the remova l of the access bridge to the
control tower.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _  - _ _ _ _ _ _ _ _ _ _
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e. Seismic Stability. The dam is located in Seismic Zone 1, and
based on preliminary analysis, the static stability of the dam is con—
sidered to be adequate. Therefore, based on the recommended criteria
for evaluation of seismic stability of dams, the structure is presumed
to present no hazard from earthquakes.
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SECTION 7
• ASSESSMENT AND RICOMMENDATIONS/PROPOSED RZMEDIAL MEASURIS

7.1 Dam Assessment

a. Assessment. The visual observations indicate that the J. C.
Bacon Dam is in fair condition structurally . However, in view of the
seriously inadequate spillway capacity, the overall condition of the dam
is assessed to be unsafe, but nonemergency. Numerous seeps along the j
toe of the dam and two wet areas on each abutment were observed. Although
these conditions raise some concern as to the continued integrity of
the embankment, at their present extent , they are not considered to be
serious relative to the overall performance of the darn. However, these
conditions should be regularly evaluated by a professional engineer and
the seepage flows should be mointored to document that the conditions —

are not changing to an extent that would cause structural distress to
the embankment.

The capacity of the spillway (40 percent PMF) was found to be seriously
inadequate according to the recommended criteria.

b Adequacy of Information. Available information in conjunction
with visual observations and the previous experience of the inspectors
are considered to be sufficient to make a reasonable assessment of the
condition of the darn.

c. Urgency. The following recommendations should be implemented
immediately or on a continuing basis.

d. NecessIty for Additional Data. In view of the inadequacy of
the spiliway capacity, the owner should initiate additional studies to
more accurately ascertain the spillway capacity and the nature and
extent of improvements required to provide sufficient spillway capacity.

7.2 Recommendations/Remedial Measures. It is recommended that:

1. Debris and brush accumulated in the spiliway
approach channel should be immediately cleared.

2. The owner should immediately initiate additional
studies to more accurately ascertain the spiliway
capacity and the nature and extent of improve-
issuts required to provide adequate spillway
capacity .

3. The low spot on the crest of the darn should be
be filled to design elevation .

0
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4. Flow monitoring equipment, such as overflow

weirs, should be installed at major seepage
points at the downstream toe of the dais and
data obtained should be regularly evaluated by
a professional engineer.

5. The operational condition of the outlet conduit
sluice gate should be evaluated and necessary
maintenance performed .

6. An around—the—clock surveillance should be
provided during unusually heavy runoff and a
formal warning system developed to alert the
downstream residents in the event of emergencies.

7. Ponded water along the toe of the dam should be
drained to permit inspection of this area.

8. Brush on the downstream slope of the darn near
the right abutment and trees on the rock toe
should be cleared .

9. The erosion ditch at the right abutment
embankment junction should be filled .

10. The dam and appurtenant structures should be
inspected regularly and necessary maintenance
should be performed.

II

17

- ---__——-----—_ .---‘- ——_--—.- — -—-_ - _‘_ -,----— ~ -- — ‘~~~~~-— - -  -— 
~
_.— 

_~~
-

~~.i~~~~~~~ _ _ 
-~_--——‘ ~~~~~~

- ___~___•?- ‘__ -— 
~~~~~~~~~~~



_____ ~~~~--—-~~~~ --~~~~ --~-~~—-.--~- — -~ ~~~~~ — - - _~,— ~~~- _ 7
~~~~~~~~~

- - -~~~----~-~-~w -
~~

- -~~~~~~~

- - - - .—- • — 
__ __ _ __

1
C

I

PLATES

j

1

’

LT__ ~~ . 
_ _  _ _ _ _



~~ --- - — -~ - -~~~---~~~~~~~~~~~~~~
,

~~~~--~~~~~~~ ~ w~~~~~~-• ~~~~ 
-

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

~~~~~ 
-—•---—

~~ 
-- - ,-—-- - - • -

_ -
~~~~~~~~ 

-
~~~

r-

~~~ - - - ,
~~~~ -- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ - - ~~

- 
~ -.

~~~~ 
, 

_ • ~~• ;~~
- 

~
.% I ~ :~. ~ • / ~ —_ -

_ - 
. 

- .- 

- : -. -
~~ 

. - - - 
- 

_

_ _ >)~ ~~~~~~~~~

~ ~~~~~ ~~~~-- : - ‘
~~‘‘~~~~~ ~ : 

~~ 
,~‘Y ‘

~~~
- 

- -
- ‘ - 

:-~ 
~~~~~~ 

- 

~/ ,
-

. 
. 

~~~~~~

pt. ~~
- ti.. _ /

_
. a - - , - V . .. ‘- ‘ 

• - 
-,- 

- J —
- . 

[ —

~~ :~ ~~ ~1 ~ ••• ~ 7
/ 

~ 
/ ,~1 

‘~ -~ R A t 0 0 N 
~

~~~~ ~~~ ~ 

.

~~

— 

~

l 
~ ~~ 

k~~~ ’ — ~~ , ~ 
I ,, ~, 

~ ir~.~
_
~
M

~**, ~~ 

I 

,
~ 

~ ~ ~ 

r

~~~~ 

;;~~~
d1afl

i~~
IL

~
it

;
; - :

~
-
~~~ :~ : - ~~~ ~~~ 

- 
,oo’~ ~ 

• 

~ ~~~ ..ç~uf ~~

g ~ ~~~~~ 

~:—~ ~~ ~~~~~~~~~~~~ ~~ 
— 

/ J 

~4” 
~ ~~~ a 

• 

• 

~ ~- 

- 
• /

_ 

• 1
_ 

~ 
• ~ ~ ~ ~~~ 

~ 

‘ • - —z~__
~ 

- 

•

~~ ~ 
-
~
---

~

—-

~~

-- 

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

- 
. ~~_ ) • ,

!~f L:;~ -~ - 

7 

ii -
~~ ~~~~~~~~~~~~~~ ~~~

-
.‘ p 

~~~~~~~~~~~~ ‘ ~~~
- ~-*-~) 5~ ~ ~ — ----- \(

__ 
~
. 

\ ~~~ t~. ~~~ ~~~

~~~~ ~ ~~~~~~~~~~~ ~~
‘ 

~

‘_- 
- 

~ 

/ 
I
I \~~~~ \ t~

;T
~) ~ ~~~~~ 

4 -.~1 ~ ‘~~ r ~~ ‘

t
~ ~ - -

-
. 

\~~~~ 
-
~~~~~~~~~

- \ \~ ~ r-~’ ~~ ~ 
‘
~

-
~~~~ LL~~ ~~~~~~~~~~~~~~~~ 1

”

~~~~ ~ ~~~~~~~~

~~ ~~~~~ : 

~ 

~~~ 

~ ~ ~ ~~~~~~~~~ ~ 
I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: ~~~~

IaJ~~~~ .:~ ~~~~ -
- 

:~~~
- ~~~~~~~ ~ ~~~~ ~~~~~~~~ ~

._.
~~

—
---~ ~~~~

- --‘-

~: ~~~~ ~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~

~~~~~~~~ 

r ~~~ —o ( - 
- - , ;~ 

-
~~~ 

. - ,‘ 

~~~
- - - I

- 

- 

•
•

~~~~ 

- %~ ~
~~~~~~ ‘

~ ~
) ~~‘~i j l ~ \ J~)j ~~~~~ 

LL~J~ ~1

\~ ~ \ ~~~~~~~~~~~~~~~~ 

- 1 /

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~ i~TREFERENCES ~~~‘ ‘- \ / 

~~~~~~~~ 
—

U.S.G.S. 7~5 BEAVER ,PA. QUADRANGLE -. - — - ‘ • —~~ - ‘-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \i;;-( ) ~~~~~~~ ~~~~ 

¼~j  -

(.: U.S.G.S. 7.5’ HOOKSTOWN PA. QUADR ANGLE 
- N ~~, \ /~~~~\ - • . - 

.
- 

• - •

PH OTOREV I SED 1969 ,SCALE 1: 24000 - s - -. - ( -  - 
~~~~

__
~
-.-- -~ 

— - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /~7/~ ‘ -

- .

~~~~~

- 

~~

_ _ _  
::r :1E .~~ T~~:



r -:1.- ’ ~~~~~~ ~~~~~~~~~~~~ ~
- -

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

- -

i~
i ..L ’ ~~

‘
~
‘- - 

~~~~~~~ .~~~- 1-.-
~

-_
~~~ 

~~~~~~~~ .

hR A~ ~
4 k ~ ~~N 

~~~ 

- 

‘

~

-

~ It •- -‘ 
N E  W V 0 R K

p4 ~~~~~~ 
N

________- - 
-
~~~ 

- ~~ 
-

~~~ ~
&“

~~,; . . ~~~~~~~ 
,.....1—ALLEINCN V RI VEA

- 

- 

- 

OHIO SHAAOtI\ 
,WIU.IAMSAOAT

• 
- L 

r~

1

-:
~ 

I LS t
~~~~~~~AL TOONA 

V A N I A

- 
~~~. 1VE5 . 

~

‘

~~~t~~WA$HINITON c: 
•HAAAi$SuAS

- 
- ?“~ ~

C-’ VI 
wE~ T A~Y~~~ I 

AI VEA PHII.4 OE~~~~y
’

- 
- M A R V L A N 0 

-

~~~
- -

•

~~~~ ~~~~~~~~~~~ 
.
~~~ cC BACON DAM 0 10 SO NILU

S ‘ f 
~~‘ 

..; . - 
- . 

,

_ 
‘

_ _ _  - 
_i
~~~~~ _ ~~~~~~ _ _ _ _ _ _ _ _

_____ 

-

~~~~~~~~~ 
:e t N  

_

~~ ~~~~~~~

L~~
-
~~~-~~~~~~~J~~~~~~~~~ ( ~~~~~~~ -

- - , 

- 

~à’ - .3
~~~ ~ 

— ~~ I

—

- 
~

- -
:~

- 

~~~~~~~~~ 

\1~~~~ 
~~~~~~~~~

-
‘

_ _ _ _ _ _  ~
( 

- ~~~~~~~ ‘:‘ 
~~~

-
- -

~~. ~~~~ 

-

(~ ~ •

~ 

- i.- 
S - ~~~~~ ~~~~~ \ \ 

-

~~ 
‘-~ 

- 
- 5- 

5 - 
-

.
. 

- 

~‘
\_\_
l 

- 

-

~~~• 

..

~
_

I4* -S5
S

_

S S -, -
~~ ,

_

~~ ~ 
\~~~

_ 

~ ~~~~5 _ \

_______ ~

- ‘ 

(7/ 55) y

” 
,

~~~~~ ___ 

.

. ~ACO1’i1)A M~~. S T ~~~ - -  

-

_ _ _  

/ 
-It --

I 
‘~~~~~~

- / 
~~ 

- 
- - 

- -

- 
‘~ \~. -~~~ 

— 
‘.- - — 

- ‘ ‘ _
‘ 

.-.
~ 5 - - 

~ d

~ 
..\.. I / 

~~ :..._~iti~
1
~~~~_ J  - 

- 
- 

- - • • - 
ç

‘ V ” ~’~— ~
_ .~ ~ L ~ 

~ -- 
- 

*

- ;~~_, . - 
S~~~~~~~

_ • \ 

~~
- -
~ 

,:- ~ • . - 
•
~ 

~

\ ç~ i ,
) 1 ) 

-\ ~~

. - - : 
- 

~ 

- - 
- -

, 
- - -

- ~~~~ _
‘
\ 

S 
~~~~~~ 

- PLATE I
~ 

~~~
‘
~~~~~~ ••

‘\ A’~~ \ ~s \ ~
‘ 

_______ - ‘
~‘ -‘  

-, J .C. BACON DAM

- - 

- 
~~~~

..  S 
-~ \ \ “  \~ -- - VICINI Ty,FL000 PLAIN & WAThRSHED MAP

- 
~
-

-~~~~ ~~~~~~~~~ ~~~~~ SCALE~~ I)~tPPOJA)N’t
2000 4000 6000FEET 

— 

- 

-

~~ 

--

- —
~
---—---- 

~
-———-

~~ ~~~-~~--~~
—-

~
-- -

~~~~~~
-- - - —

~~~~~
-- - -• -  —

~~~~~~~~~~~~
—-‘

~~~~~ ~~~~~~
- --5 ——--5- — --‘---~— - .  *5— ~~~~~~~~~~~~~~~~~~ 

- - —



- - W T  ~~~- ~~ -— -----s- .----,s. -5- .~ —S -- ~~~~~~~~~~~~~~~~~~~~~~ 
- 

~~~~~ S_*W~~~~~~ _5 - 5•— — •----•,—- -- - 
—-5—,-- - -

_____  
- ______

In
0

A . 
*Ii . / •

- 
I, -, - - 

- 

- 

- 

-
, 

• -
-S

- I  / /

L - -
-

5 ~ 
: ) 

~ 

‘ -..
‘ -

—

- 
-

~~~ ~~~~~~~~~ ~A0 --5 - - J S -”  -. - - __~~~~~~\\ 
\ j I~~~~~’

. I
— I ~1 - -  - . — - / - 

- - --- / 
~~~~~~~ - - -‘ .‘ a’ /-

~~ ~~ . ~~~i’ \‘ ~~ 4 —~ /
• 

- ,-~~~~~~~~~~~~~ ----. -
.. - K - -\

~~~~~ 
;- -<

~ ~~~~~~~~~~ .‘ - 
- -

-
\ 

/

1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ - -- - -
~-1~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘
~~~~~~

- -
/ - 

- - 

- 
- 

- --
~

‘

\ 
- / -

- ~~~ ;~~~Jj ~/ - 
- 

- 

- - 
- . 

-

- 
- - / 

__ 

- 

~~~~~ ~~~/ - - - - - ~~~~ ~~~~~~~~~ ~~~~ T~~~lI~/ 
- 

- 

- ~~~~~~~~~~~~~~~~~~~~~~~ ‘ \c ~\/ - - - - 
- . - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \~ \

- I . / - - 5-/ - - 
- 

- - - - 
‘\  d~~~~~~~~~~~~~~~~~~~~~ s~~~ s~~~~~~W4* 1/ / 

- 
- - - - - \ \ • - ~~~~~~~~~~~~~~~~~~~~ r. ~çic.I. ~ -/ - - - - - - - \ s sid~~. ~~ y**~~4 *‘~I .‘~~~~- - - - 

- . — -“--.1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S - - 
-~~ C ‘ 

- - 
-

I *5
-/ 

- 
- \ -

- •5)C
S 5-__ _

~~~ 
‘5 1 , - -

- - -

~~0 

—

F 
- 

- 

~~~~~ 

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

5-5 —--- -— -- -— --- - --—-~ ----—-—--- - - --- -5 — -- ---- -----— ---~~~~~ —5- 5-5- ----- ~~~.~~5L- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-



5- -,-~.~~~ rr 
- ---r~~~~~~~ 

- - S -‘
-5-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - - - h  - -

PS-

-
, 

- 

-

I ______

- -

- 5 /
•

- 
- .:~ 

-S

S 
- /

- 
- - - ... 

- - 
- .

- 

- 
• 

- .~--42 L
- - 

- °‘ d t
~~~~9S~~~~’j~~~~~~~ - 

- 
-

~~~~~~~ 
- - -

~~~ — 

- 
-

‘
_

~~~— _—~~~~~~~~~
-- _ b •

-- -
S.-

- - . -

5— - 
- -5 -~!.3p~/

—
---5- - -~~~~~~~~~ - 

- 
•
‘~
?- -- - - - 

-

- 

- 
_

\S~~.~~~~~~~~~~~~~~ -~~~~

’ 1 - 

- 
-

~~~~~~

‘ 

/ 
‘
f-S
.

- 

5
. - - - - --

‘~v, 

‘

~~~~~~~

‘

~~~~/ ~~~~~ 

—5 

-‘ 

•- 
‘5’-

/ 
~f / -  

- 

: .T 
‘1 18  /

- I 

-5—

_ _ _  

~~~~~~~~~~~~ 

~~ 

.

~ 

•
~ A~

, 
‘ --¼- 

. 

_ _ _ _ _~p, U 1  ‘/ ‘- - ** Th A..& IO~~~~
______ - N ‘ £ ‘1% ~~~5-A —

- - ‘ 
5 -.. - - 4 4F VIS

I ~~~~~ onø~• - ~ 
‘5-

p ~~~~~~~ 4’
5 -  \

•_ ___________________________ _________

\ ‘- a ‘“‘
~~

• . io.ous,i oc a~smoac,pA. 
1PPROY

~~
L

\\ - ~ •
- ~ *AtIN AUTN0~ITY ~~~4i~~~~ ‘—.t

WAIlS WOAKS IMPROVIMENTS1 -C~ 
-

\ SIRVIC( C~~EK DAM -‘ 
~
‘ 

-4’

- 
- A~R*NGEMENT OF DA$ NC SPILLWAY -

~ - -

- —— ~•‘ us CWTU ~~~~~~ I r’ ~~~ 
- -  -

- 
- 

tL& ~~~~~ ~~~~~~~~~ I -

__________________________________ -5 
— 

~
. • ~~. _1~_fl

5-*m
,fl,,

S-_
~~~~~~ 75i~~ 

‘ : --



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

-* 
- -  

~~~~~~~~~~~~~~~~~~~

w
0

• I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
u t T .j 4~~7~~~~~~I

~~ ~InTppIIrITr~,’Trn .i~’~r’ ’i”~”fl~ r v u I I . , 1 n u I I I . I i * 1 I u I ~rr i f lq I ,I Tp]np .uIF J . f r .~~UII1Ifl I5-1 I~rlflhI. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ _ _ _ _ _  — 

. II.TI.~1TiI II 11111 11 _ _ _ _ _ _  _ _ _ _ _

_ ____ -

I 
_ _  

. . T -H L~~E~~: III ~~~~~~~~~ ‘ I~
’- - 

~~~~
5-
’- I II ’ - e.~ wn 

- 

— 
- 

-. t -

~:~~~i~~~: i~i~~~i~~i ~~~~
-
~gii: ~~~z

p~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~- —~~~~~-~~- - - - - - - -
.-
_ _  

- - 
~— —-- 5- - -  1 5 -  - - - - Z -

~~~~~~~
---- _ _

, 1__ _

~~~~~~~~ ~~~~~~
-
~~~~~~~~~~~~~~~:‘~~

‘ 

~~~
- :

~~~

‘

~N —
~~~~~~~~~~~~~~~ 

‘

~~ 

-

- 
-

- 

~~i’:~~~5 ~~ : - - - -— I . - - - - -- - - - .

-
~~~~ :~~~~

—- - 
— --Ar 

~~~~~~~ 
“ 

~~~~~~

‘

~~~~~~
--

~~~~~ 

- 

- 
- - — - —  - - - -

. - —-4~~~---~ ~~~~~~ -- -— 

~~~~~~~~~ r’j 1~s - 
_ _ _  

- -  _____- - -- 1~LI v ~~~~~
---

_ _  _ _ _  

U~~l~~~~~~~~ - 
- __

z = ~~ 
— 

““° 
- 

\. ~~~~~~~~~ ~~ 
, .-‘ i i  I 

/ c •~ 
-

~. ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

- _4.iiLdiu&i — ~~~ i;L~~~ -.5- ~2 
~~~~~~~ - - 

S -

— - 
- 

- iL,0. - 
-

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

~~~~~~~ Lad

21’ 

- 
- -- - ____  - ~~~~~~~~~~ ~~ ~~ r ’ -

- 
- 

-~ - - - - 
- 

- - 
- - - ~~~~~~~~~~~~~~~~~~~~~~ /ll ~ ~~~~~~~ I~~- - ‘ 1

~~~~TA1L ~~ R~P ~ -—~ -. 
- - 

5- -
- 

- - 
___________ - 

- - 
- - : ~~~~~~ ~ - / -

- - - -5- 5 - - - - - 
* - - --

/7 
_  

_

— -  - - - -- 

• -
‘

_ _ _ _ _  

~~~~~~~~~~~~~ 
~~~~~?.

P
O~”J~~~~ .%  I

__________________ I _______

- - - 
S 5ECT~O~i IO~rA ~~~~~~~~~ * -. 

-

____________  - -
- 

~~~~~~~~~~~

I

_ _ _  — ~~TIr~T~~!T~11 :~~~!T~!1 - 
~~~~~

-- --
-- -- _ _



Pr- ~5 
- 

1 T -  - -5-’

— 
5- _ _ _ _

-5-. 
* 

-
_ _ _  ___-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

- —

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

- ---- --- ‘

~

• 
- _ .__j I~L __ __________ — i. .~~~~ ____________________

tP -
5
-

- - - - 
- 

-~~~~~~~~ - 
- 

——~~~ -

-14 - - 

~~e’—------- 
~~~~~ 

.5 -“-I- — -

.5— --- -. , — ~~---~q” 
.

‘
~~~~~~ 

-
- —~~~~~ 

S 
—- -  - 

- 
- - 

- 
- - - ~I• - - -- r4  -- - - ‘

- -5 ,  
- - 

_ _ _ _  5hs~.. _ _  

S
t

~/ :~~ 0vw~’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~ ~~~ “ I

- 

~~~~~~
- - I~~.&~U~I 

- - 1b,~~~z f-ifS’ 1~~, p~~~pIt 50 - . -
-- 

~~~~~~~~~~~~ t~~~~ -~~~~~~~ L J  --5— __  _ _  _ _ _ _ _ _-

-5- 5 - S

~~~~•.—. ~:‘ ~ ~~~~~ * 
- - CTt~~4~~I U A f~~~~fl- ~ - a.- - — r~ Q~~~~p.w - 5

.

- -~~~~ - ___

_ _ _  _ _ _  ~~~~~~~~ 
.. 

- , 

-
•
.
~
. .. -

- 

- 

~~~~~~~ ~~~

. 

~~~~~~~~~~~~~~~~~~~ 

- - 
- 

- 

- 

i
.

’

. 

—

- 
/ - 

- 

- 

- - - 
- _ 

-

~~~~~~~~~~~~~~~~~~ 
1~’— C~~ S.A * --ts~~ SS,ifJ~~~~ 

- 

- 
- w$.~ IS-I0I~~ I~~5 - -

- - - C L ~~S~~ - -
- / ~ - - - - \ - - ~~~~~~ — 

- -
- - - - - _

- I - \  
5’— -  

- DI
- —--5.. - - [ 5- ~~~~~~~~~~ _____________- - -

~~~~~~~~ r - 
- __Ls ~~ ~~~~~~~~~~ ~~~~~~ ~ r -d

_____ — - —•~ ______

~~~~~ .~~~~~~d ~~~~~~~~~ ... ~~~~ -‘“ - s” Isa-A 
- 

- S -

‘b_i ~~ 
y~ ., IN.s~~~r ~~ 1W _1
~;~j~~~

.O. 
- 

5 - -  ~~~~~~~~ 1s 
-

/ - 

.
~~~~ :~~ 

-

. 

~~~~~~~ *~~~~: -i 

- 
- 

_ _ _ _

- 
I 

- 

~~~~~ ~~~~~ I~~A,I - -
-

~~~~~~~~~~
-“.‘-- ~~~~~ - - 

‘

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

- 
.

5-4 - _ _ _

D
~~~~~~O~~ ~~~~~~~ ~~~~~~~

- -- t
~~~~~~~~~~~~ 

‘
~~~~~

PLATE 3

D~%.woIA)NLt



- - - -5--- — — - - --
~~~~

-5 - --
~~~~~~~~ ~~

-5 --- -
~~~~~~~~~~~~~~~~~

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

- -- - - 5 - - - -- - - 
~~~

---,
~~~~~~ 

--
- -

~~~~~~~
-

~~~~~
--

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - -

0
m

~~, ~~. —m 1fl ~ NCL! 03 u S ! I4O~I ~~

L 
5PILLWt

1
5 - 1 .’TtS1~ HOLL~ 

I

J 

.

-

~~~~~~~~~~~~~ 

~~
-. _ _ _  

- 
_ _ _

I I... rO~~ bt~1 ~~~TIOI~ TEST I-~OL~~ S 

- - 

~~~~~~~~~ ~~ 
:~

- - i... ~~~ -. 

W I $ ! S ~I,,?J. %t %  
}~ 

•
~ ~~~~~~

103t •,~, .~~4... 40 •~ 
~

I

~ 

NS.&~~*fl 
- 

/ 7~~~~~~~ S 
~~~~~~~~~~

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

Ss

5--~~~ 4 
—

5.5-5-. ,S*~_.4z. - - -

~~~~~

j  \~\\ ~,) 
- - 

*

0 ~~

5-_• - ~~~~ : ~ ~ 
- - -  4

— S 
- ‘-‘-

~ :. ~
‘-

~~ ~C. ~ \ \ ‘— - ---5- -L ‘~~—‘ - I’— — — 
.0 

~~~~~ 

~~ ~~ - ,_

.~~ ~L ~~~~~~~~~~~~~~~~~ ~~~~~~~
~~~~~~~~~~~~~~ .—..•—--

- •..~. ‘ta—. 
•‘

~~ ~ .e- iø~~~’~~ /~
‘-

m i_S. 
‘ — — 

- -- 
~
., ,

~~
, ~~~ $ 5- -— I •//

_

IZLL 
HO E  Pt’ 3~ ItIT I~~~l~S~~I ~tT.~1 HNL IPSO ~7 -

S ~~ 

- $-A*~* I  / 1
I -. ,.,, - ,.~ ~~~~

5- 1 ~~~~ 5’

- 
~~ “ 5 -5- - (- —. ~

. 
- 

.__~*~
—: -

S I.. -I .
- ‘I - ~ - I

- —— - .5.. : —- - 
-~~~~~ -

em ~— . ~~~~‘ 1’’ - 
~~~~~~~~~~~ 11

~~ !*i j  
- -  - -t~ .-T t4O.t Na$$ - - S~~I - - - - I~ I :=~=‘ ~ -m — —

- - - m1 .iEJ “‘ 5- “‘ 5-

S’~e m t (  I f S !  HOL E NS 41 5
- ~ *a~ ..*n ••5 *e :- ~~~~~~~~~~~ 

p. .t.1

- ~~~~~~~~~ 
- TEST 1401 Nt 40 

- 
“‘ 5- *’ 

p5-

• 
. - -~ .s& - — ~~~~~ — a_

-~ !~~~~~J~OLt N’d Z I~~T H0L~~P4’ 4~ A

S .WLS 
~ ——=5-

S 

- I I•’~~—’ miJ
W! 1401.1 ‘4•SO “.5.. ANti LI ~~ ~~~~~ I I *—‘ ‘ Ill I —.

5-” 5-. ‘5-”’ T15f 140U N’ 45 ~~ —(-1 .e&a_~d 
— —. . .i [~1 ~~~~

I H’~DRO5TA1IcAw ~ s~eo ~~~ pq,i, ~.... 
T~S IT H&f N445 Tt~T IIOU N’ 454

s~ ao .rc ~~~ 
TE ST ‘5-tClf 14 $4 m.LIi ~~T=~.—

tEST HOL E N’44

— - 
I USSLE 54535 

&~~1~CSW M’!A T~~~
T 

~-4~~~~5

o

S - 5-5.- —~~~ -- -~~~~~~~~~~~~~~~ — -~~~~~~~~~ —5- - - -  - - ~~ 55- ~~~ —~~~~ - — - -— --— ——~~~~~~~~~~~~~~ — - ~— 5- S —



p~~~~ 5.~~~~~~_~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ .~~~~

1

_ _ _ _  ~~~.T-1 •t
~ fl S9

~~ .m li. 

~~g.s LL..p.p..p I I~ ~~~~________________ ~~~~ ~~~~~~~~~~~~~~~ -
.10.$U ” ”  

~~~~~~~~~~~~T 
-n .y -Cc& 5-4’II

P5-I, 
- ,4).5I~J~~

I’__.s
~~ 311.5 

~~~ $TI4DL1 54155Ii s. I Nflti. 
~~~~~ 

i .m. 5 
10% 

-
•~ I=•

~
•
~ ::—. 

~“ 
‘~“-~~ “ °5-- I5SS * •5-~ :~~ ( .4, 

~~~~~~~~ _ _  - •--‘r-”‘’ - - 
—5.5.US’.MS 

~~~/I t /1 
-

I

:-~ ~ ~~~~~~~ 
~~~~~~~ 

~
- ‘ I ~~~~~~~~~~~~~-“~~~

-‘

r 
— 

“v’\ I 
/ 7 7’ w,

~. —4 14 g~~~~~~~-A~ ~
1
~

-5-5
~
-
~~~t

~~~~~~~~~~~~~~ 
r~~~~~~~

~~~~~~~ 
T*~?k

’ -\ff ~~L~~ ~~~~~~~~~~~ ~~~~~~~~~~
5’5’ - 

sm‘~~~bJ Th~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ - - -
‘ I.

— - - fl~~-7 -j j \ 5 -! ’  
- 

- TCST$o,.C t- - 
I 

~~~~ t- —  --;
~~~~~~J.~~~~ i’ !) 

J*/ . 

~‘.11 
• - -‘ 

- - 

5 - - .-— - -7- - P , P~~~~S1 .2/!.. 
~~~

- . U— .
~ 

- -
~~

-
~~

- 
~~~ 

‘—
~- t 5~/ 4 ,,— 

~~~~~~~~ii 
~~~~~~~~~~~~~~~~~- 

- 
_ _ _ _ _  -

‘— :“' -~~ 
•~~5-5-p.m• - 

j  - 1UL~ ’~’ 
NSJ

II. -~~~~ 

~~~~ -rrzrfl ~~~1!~ONILL CS1.IS SNows. us.a.e 
P4’ 5.~ -m. -m -m —N—

_ — a. —II ‘.1
~~~~~~ *L “ -

~~~~~ ~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~r5-”-5 —”’ —‘-
~~~

- - - -
-~~~~~ - 

______ 

~~~~ 115.5- ‘ 
___________  SOROUS5I O~ A MSSWSE. PA. - ‘WATtS AUTNO SITYT ~~ WAT ER WOSIS IMPSQVIMSJIT$

TEST HQt(~~~~~~~ SE Cp~~~~ cI~u -~~~~~~~~~~

~
‘. 

~~~~~~~~~~ ‘fl:.;” ‘ “ “ ‘  
~. ________

PLATE 4

D~’AWOWNI~

----



;~~~~~~~~

f-5 

:JE:~~~~~~~~ 

TTt:~~TIT :: 1~~~~~~~
S ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .5 . .

A 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ ~ 
t~ -5:~s ~ 

~~~~~~~~~~~~~~~ ~~~~ 
~
l
~1 0r~-~1 I $r 

~

‘ i

~~~~~~~~~~~~~~~ :~~ ‘1
~ 

“
~~~;&

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~~
-- -r ‘~~

-
~ 

‘ t ~~ ! 
~~~~~~~~~~

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
, 

~~~~_____ 5
.

- S - - .S 5 :?
~
l,.. V

lI !
~~5 , • . .

4 
~~~~~~~~~~~~~~~~~~~~~ }1~f~Js .. 

—

_ _ _ _ _ _ _ _  
‘5 ~~~~~ 

~~~~~~~~~ 
-
~~~~~~ ¶

. 

- 

-.

_ _ _ _ _  

_ - 

-;

— I -

_ _ _  
..( 

t

~
t
0 

•
. 

‘~‘~~ 

1.
_
- 

~~~ 

5-1•f_j~j A l  ,.sI,.I

____________ _4~ _•_.•. ’ km_______ -
- 

-
. 

. 1  ~~~~~ 
- - 

- 
- - 

- -  
- 

1 .. \ ~~~ 

-

- - - - - ~— .-
~~ 

-.5— -

—_ 

5-—. .5. “ N

______ • .  r~ ‘I - .~~ 
- -‘- 5’. 5 - - - - - - - 5. - I

.55 5. ~ t 4 _____________

- - - - t 
~
. 

- - - - -L~t a ~~~~~5-1 
~ i

_____ 
- ‘ - -

- - . - - -
~ 

- 
- 

- - - 

- 
- 

- - - . 
-

-

~~~~ t;•
u.t~~~

.4
~~

• - - - • - - - - - _ - -  
- - I -

4_ 
‘I. 4.005 — — t. .Y — —

- - - 
* . :. 5- - - - _____

~: 
-
~~: 

-
.-‘ - 

- 
~~~~~ ‘~~ ‘~~— i 

- 
- 

— - TO~ of ll., b Ills. ~~~~~~ • 
- _ 

- - - —

- 
. ~i _ -~~~- - - 

~~~ ‘ç ’.io.’s~ - . - - - (iIi

.5 - 
-

~~ -5- - g J ~~ _J15-~~ —.4 1 ~*. :j’e.:: - 
- tim’s- 847-00 5’ -

~~~~ 
‘ - r ,.

- -; ~~~~
- . 4

~~~~~~~~~Clm Il I ~-Top g4 5’~ —5 ~ 
~ —-1~~. 

-

~ r - - S C~~~ _~~~ I
1 ’ 

‘.4 1 

4~~~~~s54s l5.~~~~~~~~~~15lU ’ 

— 

- I

— -- ~~ 
~~~~~~ - - 

-5. - -~ ~~~~~~~~~~~ - —~~~~~~~~

k - _ --S - — _ ---—-.-.



--  -5 — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _____ - ‘r .—u~ ~
-
~~~~~~~-“-- 

_____ 5’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~ 
~~r —

- 
..

~~~~ -. - - .5 _
5• 

- - - . - - 
- S . . 

-

~~ 
ç

*lI 

_ _ _

~ : 
i 

•
! 

~_
_ _ _  

_ _ _  

~~~~pe 
_ _ _

- Ox. 1 4: ~~~~~~~~~~~~~~~~~~ - - 
• : -  - - 

- 

~~~~ 4

- - • - - 
J

4
Li. ~41 -

~ “— rde D~JI~ i’~~~~~t3Iz 
L to 

.~~Ec;ir~N lOG F . •
.1 - - - - 

- sXIr~e(-h1~~W~~I3~I 
_______ - 

5 
-- I I -  -

~ 
— 

- - -I I - 
* - - .5-&.T%C~N lOG P • - 

-.~ 
- 

- - ~S --
.

~. r t• ~~-‘ ~~ a5. ~l% %-O~ £ 5~~.p4~~im ~~~~~~~ 
\. S. 5-.

-~ v — J - . - v - -- - 
- 

- _~~~~~~~~~~~~~~~
-
~~~~ 

5 . - - . - - 
-

I I 1! 1\~~~~~.4rsa..
4. I —i •—~~—5--’c )/ 8r.sel Dim’s.

;~ 4 ~- L 
~~~
. ~~ .. .- - ~~~~ 

.
~~

-
. - 

- 
~~~~~~~~~~~~~L.p( .\ Illin PIlItIl . 

- - 
- 

-
OLw.~ l TTU4 NNIIN , i.L.i ~~ ‘-

- r — 106 E

5
~~~ /

-

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

- 
- _____

- - - - 5- - _ ~ fC11CN F06- P4 - - 1 - - I
—

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

‘--
S J - 5 -5

~~~~
5
~-

Pr. 
‘

- 

. - - ~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _ _

- 
-

4 L_L ~ ~ lITv1 =:.,,..~ i ~~~~~~~~~~~~~~~ ~- ~~~~~~~~ 
- __________

•151 
- 

- - 
- - - — 1 - 

__________
— - -~~ 

5- 5 - - 

~
. - ~~CIlVtCC CI~~LI~ 

D.,is,. 
~~~~~~~

r - 5
1 

5- 

- I - L~~ V . -
- - ; - - S 

- - 
~~~~~~~~~

- - - -i ~~~~ 
-

- - - - - - I !~E ~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~ -~~~~ ~~~~~~ ~~~~~ 
~~~~~ i. ~~~~~

PLATE 5

D~%FVOWNIA

- 
__ 

~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 
!~~P~~~.54L



- 

~~~~~~~~~~~~~~~~~~~~~~~~~* I 5 T
, --

5 ;  

-

0
0

- - - -

~~~~I !5fl*~ ~~I- -~~1~ ~~2-. I I -

~~ 

45 l$~ ~~~~~ ~~~~~ ~“.. P,°S.li I I

- Id 
- 

•~ •~ ~~~~~~~ ~~~~~ l5~ 4~ 
I I I

• 
— I I I

__ __ - ~I-5-4~~LI~ -.,~ I --

~~~~~~~~ 2 ~~~~~~ ~~~ I 1T~~ ~~~~~~~
_—--

5-

5’ . - 0 5  5~ 
I -

. ~~~to.’ ~~ss, ~ •.. ~~ 
I - ... -

- - 
~
—- - -

~T 
5—~~~-- - I’ll

•

~~~~~~~ s_5 .___~ _____5~_____,m5_,/e.5-.S__ ‘.0* - I I I 
— 

- 
-

~~~~~~~~~~~~~~~~~~~~~~~~ 
I I I- - . 

. I 
5.5 OSN.7I• ll0 5..O.w..~- 

- - a5-.e’.~~~ - I I I
• 

I I S

_______________

-y ,ip.r.mi. s.cy,o.c ooecmi~~~~r I I I -
o w - I(LI

> 
- 5 -  i - I - (I
- - 

- - 
. - - °~~‘~‘ - - - r - -  

is. ’

- 

\\
\ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~ j T~ 
.5-el 

~~~~~~~~~~~~~~~~~ w.-~~;i~
-
~

- — _ M!., ~._ ._—_ ~u’~ ~ . - -r- - ~~_ ~~~~~~ - -4_ - .~. - -  ..-. - -. t1~ ~ I r ~~T - - I - -

j~~:IZ~~~: ~JLL E
~~~~~~~
I

~~~~~~~~~~~~~~~~~~~~~~~~~~

—~~~ 
- 1

1- - 

S. 
~~~~~~~~~~~~~~~~

- 

- - 
-
~ 

- . 
S - - 

- —

_ 
-: 

- 

- _ 
_  

_

_ 

- 

_ _ _ _  

_ 

_ __

5- 5 

~ _.J1. 
- L_ . ~ ~~~

“‘
~~~~~

‘
~~

- 
- 

Pt.AM lOQ-~~

( )

-l 

~- - -- i:~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _  

- 

~~~~~~~~~~~~~~~~~~

P~ Aw I9~~~ C -

~~~~~ 

- 

~~~~~~~~~~~~~~~ ~~ •. - 
- ‘f

. 
5-. - 

.t~--— ~~
.- - - 

S - 
-

.. S Sm
‘.5 Nl. p. ••~ 0~ T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~ 

00 ~~~~~~ 5 0 0 5 . .

- - — - ~~~~~ .~~~ ——. .j—._——.s. - - t ~~~~~~~~~ 

- - --—-

~~~~~ 

- -

I. f j’.-~~ - — . — em _ .-4’.~... ~.ow’ ... . ..—.— s..,~, e ~~~~~ _ ,

5-— %~=. ~~~~~~~~~~ :7~~~~~~~l ..
• z -

a ;

* - .Iv ,.IO N SOSOUGN OP AMSRIDS( N LIP VA~~

1 WAitS AUThORITY ~~~~~~~~~~~~~ ii
•yts WORKS IMPSG~EMCNTS

/ -‘-—5.”
-

GA TE TOWER a B~ CCLL~~ RT .5. - 5-

* PLAN SEcTIONaELEvAT ION :i * -—- ‘ iiscuuus~~~~.* I - 
-, -

.IL —— - I

__________________________ _________________ 
II gp.~ ~~~~~~ 

7~5~ 109

PLATE 6 -:

D~~~tFPOLONIA



— -~~ 5- -  
- _ _  -—-5— — —-  

-5- --

~~~~~

- 

~~ -~~‘~--~ - ~~~~~~~~~~~~~~~~~~ - - - 
~~~~~iEi .  

- -~ -“- --v- -  — -

— -
~~~

0

.2
~~~~ 

I _ _ _ _ _  
- 

• . .  ~
- .... 

-

_ _ _  

- 
_ _  101 ~~~~~~~~~~~~~~~~~~~~

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

~~ ~TT T1 ‘— “ 5- — A . ~~~~~~~~~~~~ . - I

-
~~ 

I

- ....5~r 
~~ 

- 
—

~~~~

- -- - 5-
~~~ ’ I ~~

RS
~~

L P4F
~

PtA~ 
IIO- 0 

-

• - - 1 -  I 

~~

- .
~!f 

- - 
- -

- 
- - ~~~ 11 • - -

- - 
~~~

- -

0 
- 

- - 
- 

i-’. —-~ —

~~~~~~~~~~~~~~~~~~~~ 

I I L
Z 

I .~~~~~ 

~-h~1•5 
~.

- I -
~ I ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~ I- 

- 

,
•~~~~~~ - ,~~~ - 

- 
_ _ _ _ _ _ _-— 

- - - 
U 

- 
- L I - I

- - 
- ~

[

I L•-f~t.•.~ •455
I ‘. 

~~
*. I~ ; — — 4  ‘I- - —

11 ~ ~ 1 ’
• -

— 

I 
- - IE~~ 

— 
I ;

- S .4 - ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ I -

~~~~~~~~~~~~~~~~~~ ~[:— 
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 5-

• .~~~.: . - - 
5 - - 5 ’ ’ - - - 

~ It 
f-

L i  
jt

It ~

_r _ _ _ _ _ _ _ _

U

[ ——5-  -- - -5- - 5 -  - -  .- - - - —5-.— - — 
- 5~~~NiIlJ ~

— 
-

-5 — -— - -5- -5- ——’-- —-5 — --5 —~~ =~~/.4T———-——-- — ~
_ _ — 5- -S 

~



- —

~~~

-

~~~ 

- 
- 

-
~~‘ —‘-r.

~~
-5 ~~-~~r~~~~ -— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

‘“ ‘

I-

:: ~ :- 
: 

. ‘- ::~:~T —

~~~~~ 
5-b-I ’ - -

~~~~~~~~~~~~~
‘:

5. “ - 
~~ I -

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

~~~~~~~ 
•• -

.

~~ .5 —, - ______

5 - ’ &  -~~~~ ‘ ‘ 5- 
1 ~~~~~~~~~~~~~~ ‘ :

5-

‘ fl’i’I 5- t~ ’ 
-t51r 5 .  

__________ 
•-“•.:—‘ ...

_________ L •4fl - ;~,

_ _ _ _  

U 

I
L

~~~~~~~~~~~~~~~~~~~~~~t}~~~~~~~

j~0 F - ~~ L_~~~.!_  - _ :_ _

~~~~~~~~~~~~~~~~~~r .~~~A — . .: / .- - -- . —~ -, . —.... ::,.
- --—I-- F - . •

~~
• —

l Ilr— 1 !‘LAs. IIO~P
I I  I I  I I _,, _• ‘—-- ..-——._ ~~~~~~~~~~~~

~JLJL J I —•---, 
~~~~~~~~~~~~~~~~~~~~~~~~ 

-- , .
~~~~~

.

•-i~~ r”—T I 
- - -

~~~ 
- - - I_: - —

I I  -I ; . ‘~
.:r—1~i

~f~dJ 
_ _  

_ _ _ _

- - 
- 

! r ~ ~~~~~~~~~~ t~i~~ L

~I 4 :
’
~~ 

5
r
~

S ’.d•
~f:i~Ef~!• ._

— 
- c-”— ” — .:~.-

- — ‘--s - 

- 

—

,• ~~~~~~~~~

-

- 

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

• .
•~~~~~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  —

- 
- 

I 

- 

RI VII ONS 

WATER AUTHORITY- - 
‘

~~~ i:.f WATER WORKS IMPROVEMENTS
- 

‘- - - “ - GATE TOWER S OON CULVERT - -

“- ‘ 

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

I’ - r.~sniu - 
/

— • — — 
SSPOI v..’. ..,, 7I0 110 

___________

PLATE 7

n~iI~
P( )IA)NIA

[~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _ _ _- -



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5- . 5-5-’_ - ---*----- ---— -.-.--— -- ‘ 5 - 5-  5-

!UULS...S..—.S... ~.. r... ._____ . ,. ‘.~~~ 
—______________________

4I 
_ _ _ _ _ _

[ERosio N DITC H 
F
\ ~-E SWAMPY 1I,/ ‘~

1POOL
\ \ LEVEL

\ / ~ ) I— p — :
SEEPAGE L — :

Q=40-5 O GPM I \ -

— CONCRETE

BRUSH BLOCKS

~~ ~~~~~~~~~ TLE T \ , 

• - -

~~~~~ 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~

PONDED ATER 
0~~ 

* —
~~: BRIDGE WAS

_ _ _ _ _ _ _ _  
- REMOVED

WET TOWER
I NUMEROUS : ACCESSIBLE

~~ [~MALL SEEPS : BY BOAT
ONLY

I: LOW A REA ON
4’ ~~J CREST ABOUT I FT.

— 

~1: BELOW DESIGN
IH:  ELEVATION
f i :  -

SEEPAGE H : SHORELINE
(BOIL) _ _ _  EROSION

Q:40 -50 6PM \. , 
-

_________ I •

S . ... ....S ....NOTES : S .

I. SPILLWAY FREEBOARD = 8.8 FEET
PLATE 8

2. POOL LEVEL DAT E OF INSPECTION :
8.6 FEET BELOW LOW AREA DAM J C . BACON DAM
CREST - GENERAL PLAN

(; FIELD INSPECTION NOTES
FIELD INSPECTION DATE: DEC 14,1978

NO T TO SCALE D~tFI’OLA)NIA

— --~~~---- -- —- 5- --- -

L . - —— ~• — - —
_*__4__ - - _5.~~~_ - - —- --—. ---.----_--— --- 5—— —-5 - ---. - -- -5. ——-5 -5— -5.--- —- -5---55-~~~_ -—__ - ‘~~~~ 

‘- 5-



~~~~
J5-

-~~

I ,J I .~~~ 
~10 

_ -~~~~~ 5 / \0 / /~/~ ,~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
) I / 

~~ ~~~~ -

a 

~ 

~~~~~~~~~~~~~~ I 

~~ VY ~~~~ 

-

~~~~~ 

- 1 

~- -‘YJ~~/ ~ I 

~~~~~~~~ ~~

‘ ‘
~~~~~~~~~ /

0 
- 

- II -- * 

~~~~~~~~ 
/ — 

_

~~ —\ -

~~~ ~~~~~ -~~~~~~~~ 
-c” -

~~~~~~~~~•

‘-‘
°ô 

~~~~~~~~~~~~ I .

~~~~~~~~~~~~~~~~~ 

k-.. 
- -

~~~
‘“ - 

o~~~~~~~~~~~~
5-
~~ 

,~
SH

k
OPP

~
VG

- HQQ 
;

~~~~~ 

0
\

\ 

~~\ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~\ )  ~~~~~~:

~ L?~~~ ,r~iA~tJQN th ~~ ~~

- 
-

-- -- ~ r\ 

~L4~ 
w

-

- 

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

- —

_ _ _  

~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \u7() ~~~~~~

oo ‘ S

f~ 
\s? 

ç\\
~~~ ,

~/ ~~~~~~~~~~~~~~~~/ ( 
~ J /~

_‘_
5”
~ 
\-~~~~~~ ‘StA~’I~N~~ -~ ~ 

- 

) 
I-—-----4~~~~~~~~

’• 

~~~\j
’ ?~~

‘ 

~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~ ~~~~~~ 
/ (

— “9S5- ~ 75 - ~~~J ( ( fl~~~~~~~~~( ~~~~~~~-~~~~ -~~~~-- ~~ ~~ \
- -5 

5._. s_.~._4~~ ‘ ‘.~~~~~ 
• 7. • -

- 
c

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~ 
a

(J - 
- ~~~~~~~

. - 
- 

- 
• NOTE.

REFE~~NCE: SCALE U S.G.U.S.O S 7.55- A L IQUIPPA PA. QUADRANGLE I _________________________
PHOTOREVISED 1969 , SbALE 1:24000 

0 1000 21500 3000 4000FEET 
— —

5-—-—— -_ -----~~—--~~
-5



—---‘--5--—---. —.i.~~~~..—-.• .- 5.- - —--—-- -— --—- .5- - ---~~~~~~~~-- 5-~~~- - 5 -- ~~—~~~--- -~~~~~ - 
_ _

98C — — 980

‘5 ._ - 
- 

~-. 940 -‘ ,~~~
SERVICE CREEK ..— -  940 ~

- \ / , 4
HOUSES (~ EL 840 + .#

5-
’s ”

’ 

- 900

;5

- 860 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 860

F -J MAX .FL000 STA G E

,
j (L~ 820 BEFORE FAILURE - 820 Id

~EL. 835v -- - 5

780 — 
__________________________________________________— ?80

SECTION ~~ STATION (S)

- - 1050 — __________________________________________________ — 1050

HOUSES BETWEEN
1000 - EL BOO & EL. 880 - 1000

950 - - 950

SERV~~E

o~~ ’ -  ~~~900 - -900 -
2 

-MAX FLOOD STAGE

~ 

850 - 
R0AD (~~8O04- — .  I 

A FT~~~~~~~LURE - 850

U MAX. FL000 STAGE w
,..• - —. BEFORE FAILURE- 85-.I0 - —E L.803 - 800

75 0 -  - 750

lOS -

-

- 

700 — — roo

SECTION~~~ST4TION (
~)

--5 - -
~~~~~

— -

5,1-S I

5
.

’ 
-
. 

HORIZONTAL SCA LE

0 400 800FEET

NOTE: PLATE 9
SECTI~NS WERE DEVELOPED FRO M

)0~EET 
A N D  ARE ONLY D~tI1N)IA)NL~



- ~~~~~~~~~~~~~~~~~~~~~~~~ 5- ----------

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

5-— 
~~~~~~ II -5U~~~~i -- - - -—-S--5_•--_---_--- -_---- - 

• 

—---5------— —.5—

- - S

APPENDIX A

-~ 
CHEC KLIST

VISUAL INSPECTION
— PHASE I

-

1~

-
_ _- -__- --5- - - _ _

- - 
-S

-- -
- -

____ - —~- ‘5- .S~



—-- ---— ‘- ‘~~~-m 
—-5 -,---- -----— 

_ - _ __-w-- - - -  -‘~

~-c—-5- 
- - 5 5 -— - -

— —- -5- —--5--—- - - - - 5 — — - —5---—-- -

-3

U’

5--. 5.

A. L

~~: ~~~~~~~~ ~~I -

~~~~~~~~~~ 

1 

.5

E ~~~~~~~~~ ~

- 

~~~~~~~~~~~~~ 
,
~~

I ~ i1~~
- _

K ~
5-- ’  

-

~~
0’ • .

~ -~• ~~ i.: —~ ~
‘

5. 5

-~~~~~~ I

AS
g1 C i  C

p.

5-;

~~

~~

. 1 0

- -~ -rn~~~~~~~~~~~~~~~ ~~~~~~ --~~~~~~~~~ -- ~~~~~~~~~~~~~~~~~~~~ 5- ~~
—- S--

~~~~~~~~~~—— - - 1~
-__ _ _5 

~~~~~~~~~~~~~~~~



—~~~~~ —.--R,~~~—- -

-- --—~~~~~~~~~
- -

5-
— -

- -

,~ 
~~

‘5-
~~~

-’
~

--
~~

---’ -*- - .- - -  —.------- - -- - — -—-- -—-- - - —- - - - - -  —-5-----— —-- -5- - -  - — .5--- — —
~~~~~~~~~~~~

‘5

‘-
4; 

_ _  _ _  _ _-

~~ 1 
— __________ ____________ ____________ 

—

- 

I 

______ ______ ______ 

11
I 

_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

I! 
_ _ _ _ _ _ _

4-I4 I U
‘5. 1190

4-I

‘4

—I.e

11 —~~
— ‘. I -b-IC ~~~~~ I 

-

I
~1l.I I~~~~~

-5 1 1 hI H1 
_ _ _ _ _ _ _

I! ~
-5-5-5

~~
I 

_ _ _  

1k 
___ 

1



rTT~~~~~~~T~~~~ ~~~~
‘ ii iT

I

11
<

- 4; 
_ _  _ _  _ _  _ _

LiI-

— ‘I x

I

:~

_ _ _ _ _ _  

ii ii l  
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

- 

-
~ . e

11

I!!
1 ~~ 1h~~~~~ 

‘I
I 

~ — k uw~~I 
~~~1ii~~~~P •‘~•‘ 

A.- 
~~~

-I ’ 0
~~~~~~~~~~A. II

~~~~~~

2

‘I’ ‘Iilit a a

I I I. I

• 
______ 

1 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

10 - 

-5—--  
S~~~ . S S ~~~~~~~ S ---S.’- .--



--5- — _-- -_ ~~-. 
—

~ -
--—5--  —— ----- -_- 5 - — -- — - - - — ----5 -—---5-5-—-- -— —--5 ——-- --5— -—*-5-~~~-- 

5-—-- - .5.5-- -‘I

—- 5 - - - .  ________
—- - - -  - -5---—- -

- S  
_ __ __ __ _  

_
- _ __ _  

_

9
— E  0* 

9 4 5

‘OI.. 1.5 9 9

4-I.Ep

_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
~~.zi

I !.~4-I • A.

Ii I II
8:

F ~ 
~~ 

2 -Ill 
-

~~~~~~~~~~ o ..-i S 
~
.

I ~i - ~ A.~~ .1’I  0is . *Iii
A.

i 91
H 

_ _ _ _ _ _ _  

I 

_ _ _ _ _ _ _  

iII

_ __ I

— ~~~~~~~~~~~~~~~~~~~~~~ 
-- 

~~~~~~~~~~~~~~~~~ — —~~ —- — -~~~~~~~~
-—

—— - -  —-- 5—-— -~~ - ________ -— . - *_



- 

—- _ •_ ___
_;_-__-- - ——-‘--‘----------- -r -‘--- -~~~~~~~~~-- —a--- —“—‘— r w — - - -  .—~--- ~~—--- -------- r --------- - ‘--- --- ,--— --------‘--— --— -s,— 5-!’~~~~ -~~

~~5,

ii
I C  

. _ _  _ _   _ _

1 21
‘I

‘I

s — I

a
5-

I _ _ _ _ _ _  

111 
_ _ _ _ _ _  _ _ _ _ _ _  ______

i i
I I I

.5 -

Ii I 

I;

1

V
I I

t ii I 
_ _ _ _ _  

I 
_ _ _ _ _

- _ - ._ __~___ _g_ 
- - - 

~~~~~ 
- - -5

~~~
-— _~~~~~~~~ _ 

* ‘~~~‘ 
-



-----.5 -— --— - - - --- -5- 5- ~~ --- .5 ---5--—--  --5— -5— ——-5-—-—- —I

~~~ / 

a~~~~~~~~~~
_
~~~~~~~~~ _~~~~_ ----- 5 --- -—---5--- -__-

I ’ 
i
i 

_ _  _ _

-L

~~~~I••~~~~~~~~~ 
- 

‘I

I

1- 

•

~~~~~~~~~~ 

_ _ _  —

~~ 

_ _ _  _ _ _

I I I
I 

11~ I ___ I i ;i __

j 0 

.5 - -
_ _ _  

~~~~~— - .  
— - ~~~~~~~~

—— — - • -. -  — - - . 5— -  - 
~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~



. 5—  -- 5-5 -5-5-5-5- 5 - _  - -—--.r-.---- —.5 -—- ——-- ~ _ 5-__5_ -

-
~~ —;_5 ~~~~~~~~~~~~~~~~~~~~~~

nS

-I
- 

9’

• I 1 .1
I I I I I H

II
H  

_ _
_

-

0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
-5-—

~~~~~~~~~~~~~~~~ ~~ ~~~ ~- - ~‘~~-~ - - - ~- ~~~~~~~~~~~~~ -.~~ _ .  _ -: ~~~~~~~~~~~~~~~ —--—-



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

~~~~~~~~~~~~~~~~ —-— - —  
~~~~~~

—— — — -— --5 - - -5--- - 
-

~~~~

-- - -5- - - ’ - ’ -  --
I —-5 - - ________ - - 5 - - - . -5 ---- _____

-
~ 

-_ _ _

S I
5.

i 
___________ ___________ ___________ ___________ ___________

A

I

~ H 1

A.

Ii 

_ _ _ _ _ _ _  

1 
_ _ _ _ _ _ _  _ _ _ _ _ _ _

~- 1  I I I

H I I 
___  _ _ _  

.5 - - 5 
- - _______ i~

_ —
.5 

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



— ——--.5----- - - - -— -5-—-—-- ——5--—--’ 
~~~~~~~

— —5-—-- -- —- 5 -- ---w-----,-----—- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -5.5~~~•f_S _•__ _ 

~
—

~
---

~~~~
-
~
-5- - —.5’-- -*--—-——*,----—--*--- - ~~~~~~~~~~~~~~ 5,

—.5- - - _______ - -

1;.  
_ _  _ _  _ _

11

if 
-
~~~~~~

I
- - ‘dU

~~~~~ 

D I
I

SI; 5-.

I . -

11 a!

I i j  I

!1I
I I III 

_ _ _ _ _ _  _ _ _ _ _ _

- t
— -5—- 

- 
———--5— _ d - -

- -- 
-- - ___________________________ 

,~~4

.. 

~~~~~~~~



- _ _ _
~~~~~~~~ ,1S • — - -

_ _ _________ ’___ _ __5-_ _____ __ _ -
~~

- - -
~
-- .

~~~ - - ~~~~~~~~~5- ’ ” 5- - - -~~~‘5 - -- ‘ 7- -— -- -i

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

1’

APPENDIX B
— CHECKLIST

ENGINEERING DATA
DESIGN , CONSTRUCTION , OPERATION

-~ AND HYDROLOGIC AND HYDRAULIC
PHASE I - 

-

J o

_ _  _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _



-- ——-.5 ~~~~ r— - - - - —-- --—-.---------—. —-_;5-—-— -5—- - —— .5— -.5-- —- —-- -‘- 5----- 
r * — --~ .5-

~~~~~~~~~~~ 
~~ 5 S 5 - S . ~~ - s 5 -  ~~~~~~~~~~~~~~~ - — -

S 
_ _  _ _

1~~I ‘$1 I

I lcg - I! ~~~~~~~~~~~~~~~~~~~ 5. .: i. .- .- — - . ~ -- .4 -
U

is 
-

3 I;

-I S
A.

1!

El.

LI~ -
- I;

1 . 0

IH I~ I . 5- 3 1
I : I

(I

I I —

l i i i

U 1 -

- -5 - - - - - 5 - -— -
~~~~~~~~ 

__ j  
j. ~~~~~~~~ — 

-c.._- -A -., 
-~ 

__
~_~~~~~~~ - -— 

- - - — ~~~ •~___ —



-~~~~~~~~~~~~ 
- - 5 - - -----  - - 

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

~~~
--—5-—

~~~~~~~
—— - - -

- - 5 --- ---5 — -5-,-- - .*
~~~
- —-

~~ 

-~~ 
.5-

~~~~~~_--—- - -.5 *

-

1 A 
• - _A • . — - 

~~~
- ~~~ 

- — -
~~

4-. 
-
- -• - • - 4’ - • 4- . 9’ 4- I. - - -

J
S S

k - W 0 4 - I

Ii p 1j~jIII I I H

I II if ~Ji’ I
I U

I I
______ 

I I 
_ _ _ _ _  _ _ _ _ _



— - 

-_ ( — _ _ —5- -  - 
~~

—- - --— -
~~~~~

—-- -— _~~ __ _ .5__  —-5 _ .5___ —-5—-——— -—--— - - F-—

- - ___

V

5 
_ _  _ _  _ _  _ _

— — 4- -‘ .5 - - - — . - - .. -4 - - 4 . 5 - 5 5 - I  - — 
• -.  

.5.

I I!
‘I.1
1 

I.—

g 
I

i i  j I S

II; -

.9 

- 
9%

V
I -1 •i~
I 

I

1 
•

I I

I

I
I I I

•

1 

- 

I 

f-’~.: .5

- -- —~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— —

~~~
— -

~~~~~~~~~ 
- -5-—i - 

~~~~~~~~~~~~~ 

— - - 

~~~~~~~~

-- 

~~~~~~~ 

—S - 
- 

5-



—, 5-r 5- c.- -r~ 7- 5-5-5 —----- ——.,..- -* - - 5- - — -—

- - - .5 - —-- - -5-—- - - - - -— - - -
- ~~~~sr j9~s-s-~,,. - -

S 
_ __ _ _ _ _ __ _

4- .
~~ 

•. — S . —~~~ •. 4- 5- 4- 5. .5

A.
- 

0
a

• - I

I 
S.

I I I

I
V

11 I

0 

~~~~~~~

______________ 
- -  -- 5 — ...,lII_9 $ 

—

~~~~~~~~~~~~~~~~~

• A. ~~d~ - ‘- ‘-
~~~~~~

- --

_4-~~~~~_~~~~- _ - -_--~-— -S__ _____ ___ — - -‘--—-- -----5—--5—S.—--. - - - --5 — - - . -—--5 _ 5._ __ __ _ _ . _ _ _ _ _ ____. __ __ - .5- -~~~~~ - -.5- — - - 5



-- - -‘-5----- -- - - OW - . - - “ 5 -  4 - ’ ”  ~~~~~~~~~~~~~~~~~~~~~~~~ * -..-- *~s~~ - ~~~~‘~~~~~‘ - - 5- - -
.5- _________ _ _

CHECKLIST
ENGINEERING DATA

HYDROLOGIC AND HYDRAUL I C

_ _5.5 
•~~~~~~~~~~~~~~~~~~~~~ . 4 - 0 - .  -

DRA INAGE AREA CHARACTERISTICS: 13.7 square miles (wood and pastureland)

ELEVATION ; TOP NORMAL POOL AND STORAGE CAPACITY : ~is (10 R450 .er.-f..t~
£IZVATION ; TOP PLOOD CONTROL POOL AM) STORAGE CAPACITY : 945 (15.l0O icre-(eet)

ELEVATiON; MAXIMUM DESIGN POOL: 945

ELEVATI ON; TOP DAM : 945 as desig ned , 943.8 (measured low spo t)

SPILLWAY :

a. Eleva t ion 935

L b. Type Concrete overflow ;ectio~
C. Width 115 feet (DcrPendis~.ylar to f low) —

d. Length Not •pplicable

e. Location S p il lo v e r  Nld~~~ pne—thjrd length of tl~ embank~~nt _
.5 

- 
1. Number and Type of Gates _ None _______

OLTLET WORKS:
a. IYpe_~~f~~t by 5—to ot retnt prve ~~ concrete conduit _______~

b. Location At cOnter of embank ment
c. Entrance Inverts 8~5.3 -
d. Ex it Inverts 850.2 ______

e. Emergency Draindown Facilities Outlet conduit sluice gatf
HYDRO~IETtOROLOG 1CAL CAGES :

- 
- a. Type ~~~

b. Location ~~ne -

c. Records Home

MAX IMUM NOP4DAI4AGINC DISCHARGE: Sni11wi~ CIDICItY

Page B5 of S
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LIST OF PHOTOGRAPHS
J. C. BACON DAlI

NDI I.D. NO. PA—260
DECEMBER 14 , 1978

— 4- - PHOTOGRM’H NO. DESCRIPTION . •

1 Crest ( looking north) .

2 Spiliway.

3 Spillway crest. Note debris at
crest

4 Spillway discharge channel.

5 Intake tower.

6 Blow—off conduit. Note rock in the
outlet structure .

7 Boil on left abutm ent at toe level.

8 Seepage stream at the Junction of
embankment and right abutment.
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Photograph No. 3

Sptllway crest. Note debris nt crest.
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Photograph No. 4
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Spiliway di8charg. channel .
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j PhotoRl-aph No. S

Intake tower.
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Photograph No. 6 -

~lnw—of I condmilt . Note rock in the outlet structure .
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Photograph No. 7

Boil on left abutment at toe level.

t S

Photograph No. 8

Seepage stream at the Junction of embankment
- and right abutment. 
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HYDROLOGY AND HYDRAULiC ANALYSIS
DATA BASE

NAMT OT DAM : J C. Baco~i (KDI 0. PA-260) - - -  4- ~~1

PROBAZLE M5JCIML’~ PRrCIPITATION C PMP ) — 24.0 INcHE$/2 ’. ~~~~~~~~~

STATION 1 2 3 4 5

Station Descript ion Service Creek J. C. Bacon Darn
Reservoir

Dr ainage Area (square ‘ iies) 13. 4 0

Curnuistive Drainage Area
(square milea) 15.4 15.4

Adj ustment of PNF~~ 5r
Drainage Area (2)

6 Hours 98 —

12 Hours 116 —

24 Hours 126 —

48 Houra 136 —

l2 Houra — —
Snyder Nydrograph
Paromst.rs

Zona~
3
~ 28 —

- 
- 0.37/1.7 —

S I (.i 1..)~ ~ 3.5 —

~~~ 
(~~~SS) (5) 

0.3 —

— c~(L.L~~) 0 3  (hears) 1.5 —

Spilivay Data

Crest l ength ( i t )  — 115
Freeboard (it) — 5.8
Discharge Coefficie.i — 3.1
Exponent — 1.5

Iomect 33 (Figure 1), U.S. Axuy. Corps of Engineers. 1956.

~
2
~bdrc.steneojeejca1 Iu..rt 33 (Figure 2). U.S. Army. Corps of Engineer., 1936.

ass. defined by Corps of Engis.er.. Ialttsot-e District , for determining Snyder .
Coefficient. (C end Ce).

~~
)Irnyd.r’. Coeffi ieit.,

t3
~L — Length of longest aster course irs. outlet to basin divide.

Lu 
. Length of veter coarse I i-c. outlet to point oppoait. the centroid of drainage area.
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APPENDIX E
REGIONAL GEOLOGY

The J. C. Bacon Dam is located on rock strata of the Lower Conemaugh
Group (Pennsy lvanian Age) consisting primarily of sandstone and shalt

— 
beds with minor claystone and coal seams. The geologic structure cofl-
sists primarily of gen tle domes and bas ins , with the rock strata in

5 - the vicinity of the dam dipping approximately 60 feet per mile to the
south—southeast.

The rock in the slopes above the dam consists predominantly of shale
- and claystone. The strata below the reservoir is the Mahoning

- Sandstone, consisting of interbedded gray sandstone and gray and red
shale. The Mahoning coal seam, also referred to as the East Palestine

— coal, occurs approximately 30 to 50 feet below the reservoir. This
coal seam is two feet thick or less and has been mined locally for
house coal. The Upper Freeport coal seam occurs approximately 100 feet
below the reservoir. None of the coal seams have been mined in the
dam area.

The slopes above the reservoir are relatively steep on the north side
- - of the reservoir and may have shallow sliding and slumping occurring. —

These slides should not be large enough to reduce the volume of the
reservoir.
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