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PIIASE•1 REPORT

NATIONAL DAM SAFETY PROGRAM

West Carroll Township Water And Sewer Authority.
(Bakerton Dam)
Pennsylvania
Cambria County
West Branch Susquehanna River
March 30 and 31, 1978
Inspection Team - EADS

The Inspection of the Bakerton Dam and a review of all the avail-
able engineering data and records as supplied by the Department
of Environmental Resources indicates that the dam is in poor
condition and must be repaired or replaced in the not-to-distant
future.

Of primary concern is the structural capacity of the inclined
concrete slabs and buttresses to carry the superimposed loads
under their present deteriorated condition. The inspection reports

p ind icate tha t deterioration of the concrete started as early as
1924, and that the last repairs to the concrete was in 1944 when
the necessary concrete surfaces were repaired by guniti ng. The
Inspection reports also indicate that leakage occurred through some
of the joints the fi rst time the dam was filled. Being that the
inclined slab retains the impounded water and are supported by
the concrete buttresses, the greater portion of the dam is exposed
to the severe elements of the harsh winters of Cambria County.
Because of these conditions, the Owner should initiate a feasibility
study to determine if the present dam can be economical ly repaired
or should It be replaced.

The Owner should also repair the scour damage caused by the 1977
flood to the downstream slopes of the embankments, as well as
provide a sand filter and drain to the wet area of the right
embankment.

_______  
Approved:

_____ Robert C. Toinlinson, P.E.
~ Vice President, EADS

Date: vvze
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

WEST CARROLL TOWNSHIP WATER AND SEWER AUTHORITY
BAKERTON DAM

ID NO. PA-436 (PA-11-47)

SECTION 1 - PROJECT INFORMATION

1.1 General

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

purpose is to determine if the dam constitutes
a hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances: The Bakerton Dam is a combination
of an earthen and concrete dam. The main center portion of the dam,

tb’ being known as an Antursen Type dam, Is 240 feet long and is
constructed of a tilt-up reinforced concrete slab supported by
buttresses founded on a reinforced concrete slab (See drawings In
Appendix F). The right portion of the dam is a 73 foot long
earthen embankment while the left end of the dam is a 143 foot
long earthen embankment. The maximum height of the concrete
portion of the dam is 24 feet and the maximum height of the
earthfill portion Is 17 feet. The concrete portion of the dam,
which consists of seventeen sin~ly supported reinforced concrete
slabs tilted up at 45 degrees and supported by concrete buttresses
(see dr~~ings) contains the normal overflow spiliway within two ofthese panels; while the emergency spillway, being 6 inches higher
than the normal overflow spilIway , Includes the normal spillway as
well as nine other panels, for a total length of about 130 feet.
The remaining six panels (three at each end of the emergency
section) are two feet below the top of the earthen embankment and
could also serve as an emergency free over flow (straight drop)
spiliway. The area below these end sections have portions of
earthen embankments tapering Into them. The control valves for
the dam are located between two of the buttresses and under the
emergency overflow spiliway of the dam. The water flowing over
the normal spiliway of this structure free falls onto the concrete
foundation slab of the dam, which is a structural component of the
structure, and then flows I nto the valley below . This valley Is
quite flat and varies in width from 200 feet to a wi dth of 500 to

~ 2. 600 feet. The valley has considerable trees and underbrush growing
in it. The wa ter then flows to the town of Bakerton .
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b. Location: The dam Is located in Cambria County on the
West Branch of the Susquehanna River and Its headwater.. The struc-
ture Is shown on USGS 7¼ minute quadrangle sheet, Carroiltown, PA.
N40 35’17.3”, E78 43’15.8”. The town of Bakerton is located 1¼
miles downstream from the dam.

c. Size Classification: Small (25 feet high , and approximately
54 acre - feet).

d. Hazard Classification: Significant (due to possible loss of
life)

e. Ownership: West Carroll Township Water And Sewer Authority,
Bakerton, Pennsylvania.

f. Purpose of Dam: Water supply for Bakerton.

g. Design and Construction History: The dam was designed and
constructed by Aithursen Construction Company, New York, New York.
Construction began In August 1919, and was suspended from January,
1920 to AprIl, 1920 and was completed In April , 1921. An engineer
representing the Sta te of Pennsylvania had been overseeing the
construction of all the reinforced concrete sections because of type
of construction being used. The concrete cut-off walls and core
walls were all taken down to and keyed into bedrock everywhere
except at one location on the left side of dam (looking downstream).
In this region and 55 feet to the left of the concrete structure, the
core wall was taken down only 12 feet below existi ng ground. The
embankments for this structure were constructed by rolling materials
consisting of yellow rock dust and clay mixed with sandstone fragments,
which were available at the construction site. During the course of
constructing the concrete section of the dam, which was done partly
during cold weather, the tops of several concrete butresse had frozen
and the said concrete removed. When the structure was being filled
with water after its completion, it was noticed at that time that damp
spots had occurred on the underside of the decks, due in most cases
to seepage at the horizontal control joints. It was noticed in the
periodic Inspection reports performed by the State of Pennsylvania
that in 1924 the concrete had started to show slight signs of
disintegration to a point where steel reinforcing was exposed.
These areas were not repaired until 1929. In 1938 after many
prior reports of leakage through the deck, the entire upstream
face of the concrete deck slab was painted with asphalt. In 1944
the disintegrated concrete areas of the dam were repaird by guniting;
it also appears that the entire upstream face of the deck slab
was also gunited. In 1965 reports were again found that more
concrete areas were disintegrating and were repaired in 1966. In
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1971 reports were again found of disintegrated concrete and no
reports could be found that these areas were ever repaired, not
even to this date of inspection. The slabs still leak to this
date and are still in a disintegrated condition . In 1948, as
recorded in previous inspection reports, it was noted that tthe
earth embnakments were 6” to low at several location and it was
reconinended that impervious material be brought in to build up
the embankments to top of the adjacent concrete spiliways. In
1948 the embankments were raised and it also assumed at this same
period of time additional length of downstream embankment was
constructed. The embankments were extended under the overflow spill-
way at each end of the concrete structure. The embankment ends
are being kept from encroaching under the spiliway any further by
the use of wood cribbing which create vertical walls approximately
10 feet high . One end of the wood cribbing stops adjacent to the
entrance of the val ve control house that Is build inside the
structure.

h. Normal Operation Procedure: There appears to be no fixed
operating procedures except for visiting the site daily to check the
operation of the chlori nator. When water Is discharging over the
normal spiliway , the operator partly opens the 12 inch blow-off valve
in the control house under the dam slab to try and remove as much
silt from the bottom o~ the reservoir as possible. At the time of
our visit, water was flowing over the normal spiliway as well as
from the partly opened 12 inch blow-off valve.

1.3 Pertinent Data

a. Drainage Area: 0.81 square miles.

b. Discharge at Dam Site: There are no known records or
data available for any past flooding conditions. However, it was
reported by the dam caretaker that the water “was flowing over
all the spiliway .” From this data, it is est imated that the
maximum flow over the emergency spiliway was 780 cfs .

c. Elevation (feet above mean sea level):

Top of dam - 1820.0
Maximum pool design discharge - 1817.5
Maximum pool of record - 1818.0 (unofficially)
Normal pool - 1816.0
Streambed at centerline of dam - 1795.0

Maximum tailwater - none available 3
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d. Reservoir

Length of maximum pool - 800’ (estima ted)
Length of normal pool - 750 ’ (estima ted)

e. Storage (acre-feet )

Spillway crest — 36.83 (12 millions gallons)
Design Surcharge - 44.0 (estimated)
Top of dam - 54.0 (estimated)

f. Reservoir surface (acres)

Top of dam - 6.3 acres (estima ted)
Maximum pool - 5.5 acres (estima ted)
Spillway crest - 4.3 acres

g. Dam

Type - reinforced concrete (Amburson Type) with rolled
earth entankments

Item Concrete Section Earth Embankment

Length 204’ 216’
Height 24’ 17’
Top Width 2’ 16’
Side slopes (upstream) 45 2H on lv

(downstream) none 2H on lv
Zoning -- selected material
Impervious core -- a. Concrete core

wall keyed into
bedrock

b. Hand placed
riprap upstream
face

Cutoff Concrete wal l concrete wall
keyed into bed keyed into bed
rock rock

Grout curtain none none

h. Diversion and Regulating Tunnel : This dam does not have a
diversion and regulating tunnel .

4 .
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1. Spiliway

Type - uncontrolled, broad crested weir
Length of weir - 131.0’
Crest elevation - normal spIliway 1816, emergency

spiliway 1816.5
Upstream channel - none
Downstream channel - unpaved channel
Spil lway capacity - 780 cfs (estimated)

j. Regulati ng Outlets

The only regulation outlet is a 12 inch blow off valve
located in the valve control house.

a.

‘ S
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SECTION 2 - ENGINEERING DATA

2.1 Design

a. Data .Avallabk

(1) Hydrology and hydraulics : A report was prepared by
the Water Supply Commission of’ Pennsylvania , now the Pennsylvania
Department of Environmental Resources (PennDER) in August , 1919.
This report states that the capacity of the spiliway is 527 cfs
with the water surface at elevation 1817.5, or two and one-half
feet below the top of earth embankment.

(2) Embankment: The report prepared by the Water Supply
~oiwnission of Pennsylvania contained only general comments that thesite was well adopted for earth embankments , but no designs
computations are available.

(3) Concrete Structure: The report prepared by the
Water Supply Commission of Pennsylvania contained a summary of
the analysis performed for this structure. A set of analysis
computations were also available. The report also stressed that,
because of the type of construction proposed, a member of the
Commission should be present duri ng its enti re construction .

b. Design Features

(1) Embankment: The construction drawings show that the
embankment is not an homogenous earthfill structure, but has a
reinforced concrete core wall , 16 inches thick in original ground
and 12 inches thick in the rolled embankment, and located
sl ightly off center (downstream). The top of the core wall Is
two feet below the top of the embankment, while the bottom Is
keyed into rock everywhere, except at one location where it
supposi vely is keyed into impervi ous material . The embankments
have 2H on lv slopes on the upstream and downstream slopes . The
upstream portion of the embankment has hand—placed riprap on Its
face.

(b) Concrete Structure: The drawings indicate that the
structure cons ists of buttresses , spaced 12 feet apart, setting on a
concrete mattress or carpet 16 i nches thick , supporti ng a upstream deck
inclined at an angle of 45 degrees that varies in thickness from 9
inches at the top to 18 i nches at the bottom. Under the upstream
edge, connec ted by reinforcing to the carpet, is the reinforced
cut-off wall extending to rock. This structure has a normal flow
spiliway built into it, and another portion will serve as an free
overflow straight drop splllway . The valve control house was also
built inside the structure.

6



c. Desjgn Data

(1) Hydrology and Hydraulics : The Commission report
states that the spiliway maximum design flow is calculate d to be
527 cfs with 2½ feet of freeboard.

(2) Embankment: There wasn ’t any design data available
for this portion of the structure .

(3) Concrete structure: There were analysis computations
perfo rmed by the Commission available for this structure . The
results of the analysis show that the reinforcing steel was found
to be within the safe limi ts , the maximum being 16,300 pounds per
square inch . In all other cases it is 16,000 pounds per square
inch. The maximum stress in the concrete was also found to be
within the allowab les for each type of concrete . (Se e Appendix A)
The analysis of the structure shows that the resultant falls very
close to center of the base (no ice load condition was performed)
and maximum foundation pressure was 1170 pounds per square foot
(maximum). The coeffi ci ent of friction required to provi de lateral
stability is 0.33; the concrete cut off wall also provides lateral
stability . Wi thout the concrete cut off wall the coefficien t of
friction required was 0.56 . The structure also has a key at its
center and downstream wal l that weren ’t taken into account.

2.2 Construction

Construction data available for review included the original
contract drawings , specifi cations , construction photographs and
daily reports made by an Engineer representing the Commission . The
only items of concern was that when the structure was filled with
water , leaks and wet spo ts were noticed on the dec k slabs ; al so that
portions of the concrete structures built duri ng the cold wea ther
had portions removed becaus e of freezing.

2.3 Operation

No formal records of operational probl ems were availabl e for
review .

2.4 Other Investigations

No other investigation reports were available.

7
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2.5 Evaluation

a. Availability : Engineering data availabl e were provided by
the Pennsylvania Office of Dams and Encroachments (PennDER).

b. Adequacy

(1) Hydrology and Hydraulics : The hydrologic and
hydraulic analysis for the Bakerton dam was not very extensive.
Not knowing the compl ete history of the operation of the dam, Its
seems apparent that it has thus far been abl e to pass all floods
without any loss of life or property.

(2) Embankment: There wasn ’t any design data available
for the embankment, so its adequacy will be based on outward appear-
ance. The embankment had proved to be adequate thus far, due to
per iodi c ma intenance throughout the years , and still appears to be
adequate. Ther’~ is a wet spot and smal l surface slough about
12 - 15 feet in diameter and 6 - 12 inches deep about one-third
to one-hal f the distance up the right downstream embankment slope,
in the area where additional fill was added sometime in the past.
From available data in the past dam records, it was reported that
this mi nor seepage seems to be coming from the adjacent hillside.
The left upstream face of the embankment has a considerabl e number
of small trees grow ing on it.

~3) Concrete Structure: A general revi ew of the design
computations , specification and construction drawings reveals that
they were done in accordance with the engineering technology being
practiced at that point in time. The concrete and guniting is
presently disintegrating in many locations to a point where steel
reinforc ing is expose d . The structure s hows no outward s igns of
structural distress at this time and appears to be safe. One
item which sh.nuld be reviewed thoroughly Is the effect that the
embankment fil l , that’s being retained vertically by several of
the concrete buttresses and wood cribbing, will have on its
structural carrying capacity at peak flood conditions. The reason
for concern is that it appears these buttresses were not originally
des igned for lateral loads becaus e the only reinforcement steel
in them i s loca ted around their per imeter and laterally at their
mid heights . This reinforcement consists of only 2 #6 bars on
each face. The construction drawings show no steel reinforcement
tying the concrete buttress to the concrete mattress; thus the
only resistance to lateral movement is friction.

c. Operating Records: While no formal operating records
were ava i lable for rev i ew, the structure has withstood all past
floods. However, some scouring of the earthen embankment within

8 
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the areas of emergency spi liway did occur , and is tn be repaired
with funds being suppl ied by thy Federal Disaster Assistance
Administration In accordance with the DSR report for this work.
The repair work has not yet been completed.

d. Post-Construction Changes: The earthen embankments on edch
side of the structure had been extended to within the spiIlway
section of the dam. The files reviewed for the dam contain no records
as to when this work was completed.

e. Seismic Stability: This ~am is located in Seismic Zone No.1 (a zone of low seismicity) and it is our opinion that the structural
stability of the concrete section of the dam could be affected
because the cutoff wall is keyed into bedrock. Seismic forces could
be transmitted directly to the structure which is constructed out
of thin sections with no reinforcement tying the structural
components Into an integral structure. However, this is only an
opinion ; no studies or calculations were performed to substantiate
It.



SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General: The general appearance of this dam especially
the concrete portion, is that it is badly in need of repairs or
replacement. The other portions of the project appear to be
adequate but in need of maintenance.

b. Dam: (Earth and Concrete Portions) The maintenan ce of
the dam appears to have been negl ected for some time. This is
evidenced by the deteriorated condition of the concrete, exposed
reinforcing steel, trees grow ing on the dam and downstream
channel bank , floatable logs and brush adjacent to the lake, sl ight
sloughing of right downstream slope with no evidence of providing
drainage and lack of good houskeeping in general. The embankments
built under the spiliway area could cause probl ems because of their
locat ions.

~~ c. Operating Facilities: The blow-off valve is opened often,
but has limited discharge capacity and drainage facility to the tail
channel. The screen and valves show evidence of severe corrosion
and no ev idence of recent operation.

d. Reservoir Area : The only sedimentation observed in the
reservoir was where the two streams enter the reservoir , but this
sedimentation didn ’t appear to be extensive. The area around the
reservoir was recently timbered and considerabl e brush and size-
abl e logs are within the maximum high wa ter elevation.

e. Downstream Channel : The access road to the dam and
reservo ir is located approximately 150 feet downstream from the
axis of the dam. This location is such tha t, when the reservoir
is discharging above the normal spiliway , the access road will
be inundated because of its low profile, the inadequate size of
the di scharge channel pipe under the access road and brush in the
taliwater area that could cause additional backwater. The
discharge channel downstream from the access road is relatively
shallow and the overbank a rea s are overgrown with brush and
trees .

10 
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3.2 Evaluation

The observed condi tion of the project is considered very poor.
The deficiencies observed would prevent access to the valve control
house. The embankments that were built under the spiliway regions
of the dam could create currents that could undermine the upper
portions of adjacent embankments, and if the wood crib wall
failed it would completely block entrance to the valve control
house. The earthen embankments are built adjacent to and
supported by the concrete buttresses are inadequately reinforced
for lateral forces. No provisions have been made to repair
and/or drain the wet area on the right embankment, or to repair
the scour areas made during the July 1977 flood.

--
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

There appears to be no fixed operating procedures for the dam
except the discharging of the 12” blow—off valve to try and control
sedimentation in the reservoir.

4.2 MaIntenance of dam

There appears to be no maintenance program as evidenced by
extensive cracking and peeling of gunite, some trees growing on
dam, floatable logs and brush adjacent to lake, slough ing of downs-
stream slope with seepage and no evidence of providing drainage and
a lack of good houskeeping In general. No maintenance records were
reviewed for this project.

4.3 Maintenance of Operating Facilities

The 12 inch blow-off valve is opened on occasion with limi ted
discharge capacity and no drainage facility to the tail channel . At
the time of the field inspection , this valve was partly opened.
However, upon questioning the dam operator, he reported that the
8 inch supply line valves had not been operated for some time and
he doesn ’t know if they would operate. He also reported that the
screen in the screen pot chamber (see drawings) has not been
removed and cleaned for some time. The steel lid on the screen pot
chamber and the nuts and bol ts showed evidence of severe corrosion;
the 8 inch valves al so showed evidence of severe corrosion.

4.4 Warning System in Effect

There are no warn ing systems in effect other than what may be
provided by the dam operator from actual site visitations. The
operator is employed full time by another employer.

4.5 Evaluation

The dam is poorly maintained by the Authority , as evidenced
by the condition of the dam and project area . Although the dam
is small , some daily or weekly reports should be rrade by the dam
operator to the Authority. The operator should also see that all
operational parts (valves) are used occasionally.

‘p
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1. Evaluation of Features

a. Design Data: A limited amount of hydrologic and hydraul ic
data was availabl e from PennOER for the Bakerton Dam. The informa-
tion availabl e consisted of hydraulic computations to determine the
sp iliway capacity and a report prepared by the Water Supply Coninission
of Pennsylvania (now PennDER) addressing the drainage area character-
istics, downstream conditions, and spillway capacity. The PennDER
data Ind icates a maximum anticipated runoff of 600 to 650 cfs per
square mile , or 485 to 525 cfs for the Bakerton Dam drainage area.
The latter data did not estimate the maximum spiliway discharge
capacity. However, check computations (see Appendix D) did indicate
that the 525 cf’s as reported in the PennOER files was probably
the capacity of the emergency spiliway; our computations indicates
this capacity to be 782 cfs. An estimate of the maximum discharge
capacity of the dam, utilizi ng the crest of the concrete dam and
a pool elevation of 1819.5 (6 Inches below top of earthen
embankments) indicated a maximum discharge capacity of 2,525 cf’s.

A review of the design data indicates the maximum assumed inflow
of’ 525 cfs is far below the Probable Maximum Flood (PMF) peak inflow
figures availabl e for the Bakerton Area (See Articl e b below).
However , the assumptions made in calculating the spiliway discharge
capacities appear highl y conservative. It is difficul t to imagine
both the normal and emergency spillways to be completely blocked
wi th debris to their full height. Also , the assumed di scharge
coefficient of 2.6 appears to be too low for the beveled approach -

rounded concrete dam crest.

b. Experience Data: The Army Corps of Engineers has calculated
the PMF for a potential dam si te to be constructed on Chest Creek
in the nearby vicinity of the Bakerton Dam. The Chest Creek site
has a dra i nage area of 38 square miles . The Probable Maximum Flood
( PIIF) pea k inflow was calculated to be 65,000 cf’s. Transposing this
data to the Ba kerton Dam by the use of a ratio of the corresponding
drainage areas raised to the 0.8 power results in an estimated PMF
peak flow for the Bakerton Dam of 2,990 cf’s (See Appendix 0).

c. Visual Observations: On the date of inspection, it was
no ted that timbering operations had been conducted around vitually
the entire perimeter of the reservoir. These operations are resulting
in the deposition of tree limbs , timbers and debris within the maximum
high water elevation of the reservoir. During a flood event, this

‘i debris could become lodged In the overflow spiliway and restrict the
discharge of water over the dam.

13
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d. Overtopping Potential: Based upon guidelines and data sub-
mitted by the U. S. Army Corps of Engineers, the recommended Spiliway
Design Flood (SDF) for this particular dam should equal one-hal f the
PMF. The estimated peak inflow for this flood (1/2 PMF) is 1,496 cf’s.
The estimated ultimate spiuiway capacity of 2,525 cf’s (See Appendix D)
indicates li ttle potential for overtopping of the Bakerton Dam.

e. Spillway Adequacy: Within the context of the guideline s
published by the U. S. Army Corps of Engineers, (Recommended Guide-
lines For Safety Inspection of Dams, Appendix 0, page D-12) the
spiliway can be considered adequate. However, the estimated ultimate
spi)lway capacity of 2,525 cf’s Is less than the PMF of 2,990 cfs.
An estimate of the storage effect of the Bakerton reservoir shows
the reservoir not to have sufficient storage capacity availabl e to
pass the PMF without overtopping the dam. Consequently, in view
of the fact that the spillway will not pass the PMF, i t  shoul d be
considered Inadequate, but not seriously so. The maximun estimated
tailwater elevation of the downstream channel at a flow equal to
the maximum estimated spiliway discharge capacity of 2,525 cfs is
1,805.0. Assuming the overtopping of the Bakerton Dam would
ultimately cause its failure due to erosion of the ear then portion
of the side embankments and adjacent abutments, the fa ilure woul d
have to be extremely rapid and complete to add significantly to
the probabl e flooding downstream alrea dy created by the ta liwa ter.
Considering the small size of the reservoir (12 ,000,000 gallons), and
the probability of a gradual release of at least part of the reservoir
capacity in the event of a failure due to overtopping, the failure
of the Bakerton Darn would not significantly increase the hazard to
loss of life or property damage downstream from tha t which would

F exist just before overtopping failure .
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Earthen Embankment: The only visual item of majo r
concern is the earthen embankment that was added to the original
structure at some point in time and the wet spot and slough on
the downstream slope of the right embankment. The embankment
is located under the spillway area of the dam and is terminated
vertically by wood cribbing and part of the concrete structure
(concrete buttresses with light steel reinforcing). This earth
embankment was partially eroded away during the flood of July
1977. The embankment needs some minor maintenance and repair;
other than that, it appears to be stable.

(2) Concrete structure : Based on our observations the
concrete and guniti ng is disentegrati ng in many locations. There
are wet spots and leakage comi ng through the deck slabs in many
locations , but this has been happening ever since the structure was
filled with water. There is a slight separation between the deck slab
and baffle for the low flow spillway. This separation appears to have
been caused by ice build-up. This area was completely blocked wi th
ice during our initial field Inspection on Harch 8, 1978. The
concrete in this  region , the top of baffl e and the top of the
concrete buttress, are lightly reinforced, but the failure of this
top section in our opinion would not lead to to tal collaspe of the
structure . The loss of the steel reinforcing sec tion due to the
continuous corrosion conditions over the years and the existing
strength of the concrete could become factors at peak flood conditions.
The steel reinforcing that we observed showed no major loss of
section . The concrete structure at this time shows no outs ide
sign of distress , but the question arises as to what ’ s the
condition of the steel reinforcing and concrete that’s covered
wi th earth. The right portion of the structure has had sulfurized
water permeati ng through the earthen embankment and weep holes
possibly since it was constructed or for some time. The reason for
this condition is that during construction a seam of coal at
elevation 1810 was unexpectly uncovered . This area was of much
concern at the time, but it was finally decided by the engineers
and Inspector ( from DER records) that the ma terial was impervious
enough so the core wal l was not extended into the coal laden
material . The major area of concern is the differential in earth
pressure at severa l buttresses . The buttresses are not re inforced
for the lateral fo rces which are presently being generated from
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the earth itself but these forces can be increased substantiatly
from slope and crib wal l failure at or after peak flood conditions.
The collapse of these buttresses could cause a progressive type
failure. In December 1977 there was supposed to have been a
hole develop in one of the sloped deck slabs; the area was
reportedly discharging at a rate equal to a 2 inch pipe , but our
investigation did not uncover any such sizeabl e flow. The point at
which the hole was reported would be under approximately 10 feet of
static head. At the time of our inspection the ground was still
saturated from the melting snow. So all things taken into
account, the flow was minimal . In conclusion , we feel that s ince
the condition of the steel and concrete in the concrete portion of
the structure is questional the structure could become unstabl e
when subjected to high stresses during peak flooding conditions.

b. Design and Construction Data

(1) Embankment: There were no stability analysis
performed for the embankments in the dam files of DER. The only
data availabl e was that it was to be rol led in place in 6 inch
layers using the material availabl e at the site . (yellow rock dust
and clay mixed wi th sandstone fragments)

(2) Concrete Struc ture : The data availabl e for review
Included specifications, daily construction reports written by
an Engineer and hand-wri tten analysis computations from the DER
files. The structure was originally designed in accordance wi th
the engineering technology being utilized at that time. The
computations indicated that the resultant of all combined forces
falls at the mid-point of the structure, with the maximum
foundation pressure being only 1170 pound per square foot. The
cutoff wall would add sustantially to the resisting uplif t but
was not included in the computations. The coefficient of
friction necessary to resist sliding was reported to be only
0.33 which seems to be rela tively low. The struc ture also has
two keys (see Drawings , Appendix F) at the midpoint and downstream
end of the foundation slab that weren ’t taken into account for
resistance to sl iding. These values appear to be well wi thin
the soil characteristics of the foundation material of the dam .

c. Operating Records: While no formal operating records were
availabl e for review , the structure has withstood all past floods
except for the flood of July 1977. The ernbankments with n the
spil iway region rece i ved cons iderabl e scour damage at th~t time.

d. Post-Construction Changes: The earthen embankment on each
side of the structure had been extended to within the spliway section
of the dam. However , there were no records showing when the work
was performed .
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1~ e. Seismic Stability: This dam is loca ted in Seismic Zone No.
1 and it is our opion that the structural stability of the concrete
section of the dam could be affected because the cutoff wall is
keyed into bedrock. Seismic forces could be transmitted directly
to the structure which is constructed out of thin sections with no
reinforcement tying the structural components into an integral

I structure. However, this only an opi nion; no studies or calcula tions
were performed to substantiate it.
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SECTION 7 - ASSESSMENT AND RECOMMENDATIONS / REMEDIAL

7 1  Dam Assessment

a. Safety: A thorough review of the structural design of the
concrete structure, its capability of passing the recommended spill-
way design flood (1/2 PMF) without overtopping and no outward signs
of structural distress indicates that the dam was origi nal ly well
designed and in accordance wi th accepted engineeri ng practices in
use at the time of construction . However, the results of the present
visual i nspection , past inspection reports and the hi story of
continuous deteriorated condi tions and repairs i nd icate the presence
of severe weathering conditions and sulf ides from past mining
operations. The unknown total effect of the corrosive conditions
over the years on the strength of the concrete, th~ extent ofcorrosive damage to the steel reinforcement, the enbankments built
against the concrete buttresses , the poor location of the blow-off
valve which partially is used to control the pool elevation, no
standard operating procedures and little maintenance performed for
a considerable length of time all present potential failure conditions;
but these failure conditions could become more extreme during the
recommended Spiliway Design Flood ( SEW).

b. Adequacy of Information ; The information tha t was availabl e
exclusive of soil data and slope stability analysis was considered
sufficient to make a reasonabl e assessment of the project , along wi th
the ability of the dam to withstand past floods.

c. Urgency: It is considered that the recommenda tions suggested
be taken immediately.

7.2 Recommendations/Remedial Measures

a. Facilities: In order to reassure everyone about the
condition of the Bakerton Dam, we recommend the following:

(1) The Owner retain a competent consult ing engineering
firm to make a feasibility s tudy and cost analysis to determine
whether the existing dam is economically feasibl e to repair , or
should it be repl aced by another dam downstream from the existing
facilities. The study should be completed as soon as possibl e ,
wi th imediate action concerning the remedial sol ution to fol low
in the near future .

(2) All tree growth and brush on the ups :ream and down-
s tream embankment slopes be removed completely and the disturbed

1, areas repaired and restored to the original condit~on.
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(3) Th e floatabl e debris within the immediate overbank
area of the reservoir and maximum high water level be removed .

(4) The seepage and small slough area on the downstream
slope of the right embankment be provided with a tile drain and
sand filter for adequate drainage, and the surface restored to the
original shape .

(5) Barricades be installed that will prohibit the use of
the downstream slope of the embankment by motor bi kes and cycles .

(6) The scour areas of the embankment damaged by the
July 1977 flood be repaired immediately.

b. Operation and Maintenance Procedures : While the dam is
maintained in poor condition, it is considered important that the
following items be attended to as early as practical :

(1) The Owner shoul d develop a formal warning system in the
event of emergencies . Any emergency plan should incl ude around the
clock surveillance duri ng periods of high precipitation to allow early
detection of problems .
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APPENDIX A

1. Regional Vicinity Map

2. Design Specifications (Steel and Concrete)
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UNI T B!~~!~~:—

In the various parts of the structures herein desoribed.

the following unit stresses shall in no oase be exoeeding. Bearin

power of soil for floors, etc. -one Ci) ton per sq. ft.
Buttresses in dompreesion 300 lbs. per sq. in.

Bu ttresses in direct Bhear 100 ~~ “ U

Footings , Compression in Bending 500 
.

Foot ings , tens ion 0

Foot ings, shear 75 .

~~ 
-

Deck and Apr ons, C~~pr esaion in Bending 650” ~
Tension in Bending 0 “ “ “
Shear in Bending 60 “ ~~

Steel Reinforoe~ent Tension 16,000 ‘ U U

Structural Steel 16,000 ‘ I’ U U

_ _  -__ 
_ __
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STEEL FOR REINFORCEM!i’NT:

All Bteel for reinforcing concrete shall be of the aizee

shown on the drawings or ordered. by the ENGINEER . It shall be

rolled from new medium carbon billets and no re—roiled material

shall be • allowed. It shall ehow the following physical and.

chemical proportions:—.

Ultimate Tensile Strength —— not less than 80,000 lbs. per sq. Zn

Yield Point. . .  ~~~~~~~~~~~~~~ U U 
~~ 50,000 U U U U

Elongat ion in eight inches U U U 10 per centum

Pbosphoroue................. I more ‘ 0.06 U U

Su].~ hur . . . . . . . .. . . .. .. . . . ;.  U U 0.06 U I

Manganese . ••~~ U U 
- 

0.80 U U

Manganese................... - ‘ less U 0.40 U I

All bar s must be free from injurious seams, flaws and.

oraoke and have a workmanlike finish and before being used in 

.
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APPENDIX B

CHECK LIST - ENGINEERING DATA
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CHECK LIST
HYDROLOGIC AND HYDRAULI C

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : Roughly trapezoidal in shape with steep slopes

ELEVAT I ON TOP NORMAL POOL (STORAGE CAPACITY): 1816.0 (12,000,000 gallons)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):

ELEVATION MAXIMUM DESIGN POOL: 1817.5

ELEVATION TOP DAM: 1820.0

CREST: -

a. Elevation 1R16.0 -(low flow), 1816.5 j2nd level). 1818.0 (3rd level)
b. Type hrn~ a-f erpct ~a-( ~~lrc. Width 2 0
d. Length 22’ (low flow), 130’ (2nd level ) 204’ (3rd level)
e. Location Spillover middl e of structure
f. Number and Type of Gates 1 - 8” flanged gate val ve

OUTLET- WORKS :

- a. Type 12” blow-off & 8” water supply line
b. Location aporoximately in middle -of concrete portion of the dam
c. En trance inver ts _~nknown
d. Exit inverts _unknown
e. Emergency draindown facilities 12” blow-off

HYDROMETEOROLOGICAL GAGES :

a. Type None
- b . Loca tion __________________________________________________________

c. Recor ds_________________________________________________________

MAXIMUM NON-DAMAGING DISCHARGE: Not available

D-1
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GEOLOGY

The project is located In the Appalachian Plateau Province a
short distance wes t of the Allegheny Front. The region is char-
acterized by generally hilly terrain composed of broad, rounded
divides of concordant altitude from which the surface descends
rapidly to streams having little bottom land.

The s urface formations of the area are entirely of sedimentary
origin consisti ng of Pennsylvania age strata . The project area
is underlain by rocks of the Kittanning Formations , A llegheny
Group. The Allegheny Group consists of an irregular seri es of
alternating shales and sandstones with several workable coal beds
and accompanying undercl ays . Locally the Allegheny Group averages
300 feet In thickness . It is delineated by Upper Freeport coal , its
“uppermost” menther, and the base of the Brookville coal undercl ay.
The Group contains seven signifi cant coal seams : the Brookville,
Clarion, Lower, Middle and Upper Kittanning, and the Lower and
Upper Freeport.

Structurally, the project area lies on the wes tern limb of
the Laurel Hill Anticl ine, very near the anticlinal crest. The
strata strikes approximately N 15 E and dips are gently, les s than
2% to the west.

Local outcrops are generally soft , somewhat carbonaceous
shal es badly broken and moderately weathered where exposed. The
Lower Ki ttanning coal outcrops at approximately 1,800 feet and has
been stri p mined j ust below the reservoir. There was no surficial
evi dence of faulting, locally.
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