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PHASE I INSPECTION REPORT

NATIONAL DAN INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Frances Slocum Dam (NDS ID No. PA-0O574;
DER ID No. 40-218)

Owner: Commonwealth of Pennsylvan ia

State Located: Pennsylvania

County Located: Luzerne

Stream: Abrahams Creek

Date of Inspection: 16 August 1978

Inspection Team: Gannett Fleming Corddry and Carpenter , Inc.
Consulting Engineers
P.O. Box 1963
Harr isbur g , Pennsylva nia 17105

Based on the visual inspec tion , available records ,
calculations and past operational performance , France s Slo cum
Dam is judged to be in good condition. The spillway will
pass the Probable Maximum Flood (P)~) without overtoppingthe dam. Based on criteria established for these studies
by the Depar tment of the Army, Office of the Chief of Engi-
neers (OCE), the spiliway capacity is rated as adequate.
The existing spillway can accommodate a flood with a peak
inflow of 146 percent of the PMF flow. If the low areas of
the top of the embankment were brought up to design grade ,
the spillway could accommodate a flood with a peak inflow
of 154 percent of the PNF peak inflow.

In view of the concern for safety of Frances Slocum
Dam , the following measures are recommended to be under-
taken by the Owner as soon as practical:

a-i 
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(1) Develop a detailed emergency warning system
for Frances Siocum Dam.

In order to correct operational , maintenance and
repair defic ienc ies , and to more accurately determine
the condition of the dam, the following measur es are
recommended to be undertaken by the Owner in a timely
manner:

(1) Restore embankment to design elevation.

(2) Perform inv estigations required to determine
the cause of unsatisfactory performance of the spillway
training walls and make repairs.

(3) Remove vegetation from joints of concrete toe
gutter.

(4) Monitor condition of spiliway slab concrete
where cracks exist. If conditions worsen , repairs
should be under taken .

‘ 
In addi tion , the following operational measure is

recommended to be undertaken by the Owner:

(1) When warnings of a storm of major proportions
are given by the National Weather Service , the Owner
should activate his emergency warning system procedures .

a- 2
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SUSQUEHANNA RIVER BASIN

ABRAHAMS CREEK, LUZERI4E COUNTY

PENNSYLVANIA

FRANCES SLOCTJM DAN

NDS ID No. PA-00574
DER ID No. 40-218

COMMONWEALTH OF PENNSYLVANIA

PHASE I INSPECTION REPORT

NATIONAL DAN INSPECTION PROGRAM

SEPTEMBER 1978

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.

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

1.2 Description of Project.

a. Dam and Appurtenances. Frances Slocum Dam is a
homogeneou i~~arthfil1 dam 800 feet long and 51 feet high.The centerline of the spiliway is perpendicular to the axis

L of the dam and is located about 190 feet from the left
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abutment of the dam. The portion of the embankment that
is to the right of the spillway has an earthfilled cutoff
trench along its axis . The cutoff trench extends to rock
over a reach 200 feet long. In that reach the rock has
a single line grout curtain that was grouted us ing the
split spacing , stage grouting method to a depth of 40 feet .
Along this same reach, a gravel blanket drain and a rock
toe drain were constructed. The portion of the embank-
ment that is to the left of the spiliway does not have-a
cutoff trench. The spiliway has an ogee weir that is
curved in plan and the crest length is 100 feet. At the
centerline of the spiliway , there is an opening through
the weir that controls the normal pool . The spillway
discharges into a steep concrete chute with a flip bucket
at its downstream end . Discharges through the opening
in the weir outlet into a low-flow channel that was con-
structed along the centerline of the chute. The outlet
works consists of an intake structure at tiie.upstream
toe of the dam, a 30-inch diameter concrete pipe through
the embankment, and a gate structure located just upstream
from the axis of the dam. The 30-inch diameter outlet
conduit enters a manhole located in the fill for a high-
way slope. A 42-inch diameter concrete pipe provides the
outfall from the manhole to the stream channel. A gate
valve is on the 30-inch diameter outlet conduit in the
gate structure. There is also a 4-inch diameter bypass
conduit around the 30-inch diameter gate valve. The
bypass conduit is also equipped with a gate valve.
Various features of the project are shown on the Plates
at the end of this Report and on the Photographs in
Appendix D.

b. Locar.ion. The dam is located on Abrahams Creek
about 6 mi~~ s north of Wilkes-Barre, Pennsylv ania. Frances
Slocum Dam is shown on USGS Quadrang le , Kingston , Penn-
sylvania, with coordinates N41 l9’55” - W75 53 ’lO” in
Luzerne County. The location map is shown on Plate 1.

c. Size Classification. Intermediate (51 feet
high , 5,340 acre-feet).

d. Hazard Classification. High hazard. Downstream
conditions indicate that a high hazard classification is
warranted for Frances Slocuin Dam (Paragraph 5.le.).

e. Ownership. Commonwealth of Pennsylvania.

f. Purpose of Dam. Recreation and floodwater
detention.

-2-
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g.  Design and Construction History. Interest in
the project began in 1960 , when a study showed that a
reservoir on Abrahams Creek would reduce peak flood flows
in downstream areas . Later , it was determined that a
reservoir would also have significant recreation poten-
tial , and a multi-purpose project was proposed. Frances
Slocum Dam was des igned by the Commonwealth of Pennsyl-
vania, Department of Forests and Waters , Division of
Flood Control, in 1961 and 1962. The Contractor for the
dam , Irvin T. Miller and Company , Burgettstown, Pennsyl-
vania , began work in 1964. The proj ect was comp leted
in 1965. In 1976 , the Pennsylvania Department of Trans-
portation (PennDOT) was involved in highway construc-
tion adjacent to the right abutment of the dam. To
prevent erosion of the highway f ill dur ing use of the
outlet works, PennDOT extended the 30-inch diameter
outlet conduit into a manhole located in the fill for the
highway embankment and installed a 42-inch diameter con-
crete pipe leading from the manhole to the stream channel .

h. Normal Operational Procedure. The pooi level
in the reservoir is normally maintained at the invert of
the opening in the spiliway weir. Gate valves on the
30-inch diameter outlet conduit and on the 4-inch diameter
bypass conduit are normally closed.

1.3 Pertinent Data.

a. Drainage Area. 6.1 square miles .

b. Discharge at Damsite. (cfs.)

Maximum known flood at damsite - 190 cfs
(June , 1972) .

Emerg ency drawdow n line at maximum pool
elevation - 135 (approximate).

Spillway capacity with pool at Elevation
1086.6 - 13 ,260.

c. Elevation. (Feet above msl .)

Top of dam (design) - 1087.0.
Top of dam (low spot) - 1086.6.
Maximum pool - 1086.6.
Normal pool (invert of opening in spiliway

crest) - 1070.0.
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Spillway crest - 1077.0.
Upstream invert outlet works - 1037.5.
Downstream invert outlet works - 1034.8.
Streambed at centerline of dar - 1036.0

(approximate) .

d. Reservoir Length. (Miles.)

Normal pooi - 2.2.
Maximum pool - 3 . 0 .

e. Storage. (Acre-feet.)

Normal pooi (spillway crest) - 1,550.
Maximum pooi (design top of dam) - 5 , 340 .

f .  Reservo ir Sur f ace. (Acres. )

Normal pool (invert of opening in spiliway
crest) - 164.

Maximum pooi (des ign top of dam) - 275.

g. Dam .

Typ e - Earthf ill embankment .

Length - Embankment - 800 feet.
Height - 51 feet.

Top Width - 20 feet .

Side Slopes - Downstream - lv on 2.5H.
Upstream - lv on 3.OH .

Zoning - None .

Cutoff - Earthfilled cutoff trench .

Grout Curtain - 200-foot long reach at
maximum section has single line
grout curtain. Grouted using split
spacing , stage grouting method in two
zones to depth of 40 feet .  Primary
holes are on 10-foot centers .

-4- 
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h. Diversion and Regulating Tunnels. None.

i. Spillway.

Typ~e - Ogee weir with 28-foot wide low-flow opening.

Length of Weir - 100 feet .

Crest Elevation - 1077.0; invert elevation
of opening in weir - 1070.0.

Upstream Channel - Reservoir .

Downstream Channel - Concrete chute and flip
bucket followed by natural stream channel.

j. Regulating Outlets.

Type - One 30-inch diameter concrete pipe
through embankment and one 4-inch dia-
meter bypass conduit.

Length - 30-inch diameter pipe - 275 feet.
Access - Downstream t o -  of dam or from gate

structure.

Regulating Facilities - One gate valve on each
pipe just upstream from axis of dam. op-
erating stands are in gate structure located
at upstream edge of crest of dam .

5
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SECTION 2
ENGINEERING DATA

2 . 1  Design.

a. Data Available. Engineering data that was
available for review was limited to a set of project
plans stamped “Prefinal” and the permit application
report. The project plans include a summary of the
hydraulic data and the logs of subsurface investiga-
tions. The project plans were prepared by the Depart-
merit of Forests and Waters, Division of Flood Control.
The permit application report was prepared by the
Division of Dams and Encroachments.

b. Design Features. The primary features of the
project are the embankment, the spiliway , and the outlet
works . A general plan of the features is shown on Plate 2.
Photographs of the features are in Appendix D.

The embankment is a homogeneous earthf ill structure
800 feet long and 50 feet high. A plan of the embankment
is shown on Pla te 2 , and a profile along its axis is
shown on Plate 3. Typical embankment sections are shown
on Plate 4. The top of the embankment is 20 feet wide .
The upstream slope of the embankment is 1V on 3H, and the
downstream slope is 1V on 2.5H. The upstream slope is
protected by riprap from below normal pool level to
the top of the dam . The top of the embankment is covered
with grass , and the downstream slope is covered with a
mixture of grass, crownvetch, and weeds. About 660 feet
of the embankment are to the right of the spillway , and
140 feet are to the left. A cutoff trench was excavated
along the axis of the dam under the part of the embank-
ment that is to the right of the spillway. Within the sec-
tion of the embankment that is to the right of the spill-
way , there is a 200-foot long reach where the cutoff
trench was excavated to rock. This reach coincides with
the location of the maximum embankment section. A single
line grout curtain 40 feet deep was constructed along
this reach , and a gravel blanket drain and a rock toe
drain were constructed under the downstream part of
the embankment section (Plates 3 and 4). The grout
curtain was constructed using the split spacing ,
stage grouting method with two zones. Primary holes
were located at 10-foot centers. Some portions of
the gravel blanket drain are on overburden and some
portions are on rock. The remaining portions of the

-6-
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embankment are founded on overburden. The overburden
is a dense glacial till with low permeability . The
embankment materials were obtained from a borrow area
on the right hillside and consist of silty sands and
silts.

The spiliway is shown on Plate 5. The centerline of
the spillway is perpendicular to the axis of the dam and it
is located about 190 feet from the left abutment. The
spillway has an ogee weir that is curved in plan and the
crest length is 100 feet. The weir has an opening through
it with the invert of the opening at Elevation 1070.0
(Plate 5) .  The crest of the spillway weir is at Elevation
1077.0. A steep concrete chute section is located down-
stream from the weir (Plates 5 , 6 , and 7) .  Discharges
through the opening in the weir outlet into a low-flow
channel that follows the centerline of thø chute. The
slab of the chute has a gravel drain beneath it. Drain
outlets are located at intervals along the low-flow chan-
nel. The upstream part of the chute has an 8 percent slope
and converges from 100 feet wide at the weir to 60 feet
wide at a distance 80 feet downstream. The lower part of
the chute has a 40 percent slope and a constant width of
60 feet. A concrete flip bucket is located at the end of
the chute. The spillway is separated from the embankment
by concrete training walls on each side (Plates 5 , 6 , and
7). The wall monoliths upstream from the weir are canti-
lever walls founded on earth. The wall monoliths at the
weir consist of stems cantilevered from the weir. The wall
sections along the chute are cantilever walls with a wide
base that forms part of the chute slab.

The outlet works is situated along the original stream-
bed and consists of an intake structure at the upstream toe
of the embankment , a 30-inch diameter concrete outlet con-
duit through the embankment , and a gate structure located
jus t upstream from the axis of the dam (Pla te 8 ) .  As
originally cons tructed , an outlet structure was located
at the downstream toe of the embankment. However , as par t
of highway co’Astruction adj acent to the right abutment ,
PennDOT exte~ided the outlet conduit to a manhole locatedin the highway fill .  A 42-inch diameter concrete pipe
leads from the manhole to the stream channel. The intake
structure is concrete and it has a trashrack . The 30-
inch diameter outlet conduit is on a concrete cradle
founded on rock. Seepage collars are located at 15-foot
intervals along the conduit. The gate structure shelters

-7-
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an operating stand for a 30-inch diameter gate valve on the
outlet conduit. An air vent is located just downstream
from the gate valve . A 4- inch diameter conduit bypasses
the 30-inch diameter valve. There is a gate valve on the
bypass conduit, and the operating stand for that valve is
also located in the gate structure. A bulkhead that can
be used to close off the upstream end of the outlet conduit
is stored in the gate structure.

2.2  Construction.

a. Data Available. There was no construction data
available for review for Frances Slocum Dam.

b. Construction Considerations. As far as can be
determined from the visual inspection , the dam was con-
structed essentially in accordance with the set of draw-
ings that were reviewed. One exception that was noted is
the protection on the upstream slope of the embankment .
The plans show slope protection only to the crest level of
the spiliway, but riprap was placed to the top of the dam.

2.3 Operation. Detailed records of operation for Frances
Slocum Dam are available in the form of inspection reports.
Formal inspec tions have been made twice each year by the
Park Superintendent and once each year by P ennDER , Division
of Completed Projects. The only major problem that has
occurred during the life of the project has been cracking
and spalling of concrete of the spiliway training walls .

2 .4  Other Investigations. As far as is known , there have
been no investigations of the project other than those
described herein .

2.5 Evaluation.

a. Availability. Engineering data was provided by
the Owner , the Commonweal th of Pennsylvania , Penn DER ,
Bureau of Water Quality Management , Division of Dams and
Encroachments , and by the Bureau of Operations , Division of
Completed Projects. Additional information is available
from the Bureau of Engineering , but it was not available
for review for this study . The Owner made available
personnel for information and operating demonstrations
during the visual inspection.

-8-
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b. Adequacy. The type and amount of design data
and other engineering data available for review are limited ,
and the assessment must be based on the combination of
available data , visual inspection , performance history ,
hydrolog ic assump tions , and hydraulic assumptions .

c. Validity. There is no reason to question the
validity o~ the ava ilable data.

—9—
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The general appearance of this project
indicated that most of the project features have been prop-
erly maintained and are in good condition , but that some
pro ject fea tures are in need of repair . Specific observa-
tions are described herein.

b. Dam.

(1) The top of the embankment had some vertical
irregularities. Design top of dam level is Elevation 1087.0.
A survey of the top of the embankment revealed low areas
at each side of the spillway that were 0.4 foot below
design grade. The survey also showed that the shoulder of
the roadway adjacent to the dam was about 0.2 foot
below design grade of the embankment (Photograph A) .

(2) The embankment slopes were in excellent con-
dition (Photographs A , B, C , and D). Riprap on the up-
stream slope was intact to the top of the darn, and there
were no weeds or brush growing in the riprap. The down-
stream slope is covered with a mixed growth of grass , crown-
vetch , and weeds about 2 feet high. There was no brush
growing on the downstream slope.

(3) The embankment toe gutters were generally in
good condition. The gutter along the right abutment is
rock-lined , and there were no signs of erosion (Photo-
graph C). A concrete gutter along the downstream toe had
a slight amount of vegetation growing in the joints.

c. Appurtenant Structures.

(1) Spillway. The approach area to the spillway
was clear (Photograph E). The bar screen over the opening
in the spillway weir was well-maintained and free of debris
(Photograph F). Some cracks in the concrete were visible on
the downstream side of the spiliway weir where the opening
in the spiliway weir transitions to a channel along the
centerline of the spillway chute (Photographs G and L).
Attempted surface repairs by the Park personnel using an
epoxy cement have not been successful. Except for the afore-
mentioned cracks in the vicinity of the opening in the
spiliway weir , the ogee weir was in good condition (Photo-
graphs G and J).

-10- 
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(2) Spillway Right Training Wall. The right
training wall of the spiliway has several deficiencies.
The most upstream monolith , or first monolith , has one
vertical crack at its upstream end that extends through
the wall. The third monolith , which is the monolith
just upstream of the concrete ogee weir , has 7 fine
diagonal cracks on its face (Photograph J). Similarly,
the fourth monolith has 3 fine diagonal cracks and one
fine vertical crack. The joint between the third and
fourth monoliths is spalled to a depth of 4 inches and
the waterstop is exposed (Photographs J and K). About
one inch of differential movement was measured between
the tops of the third arid fourth monoliths. The inside
face of the third monolith has an inward inclination of
about 77V on 1H, while the inside face on the fourth
monolith has an inward inclination of about 96V on 1H.
Downstream from the fourth monolith , the monoliths along
the chute and flip bucket are in good condition .

(3) Spiliway Lef t Tra ining Wall. The condition
of the left training wall of the spiliway is similar in
character to the right training wall but ~ot nearly assevere (Photograph H). The first and second monoliths
are in good condition. The third monolith has 2 fine di-
agonal cracks , and the fourth monolith is in good condition.
The joint between the third and fourth monoliths is badly
cracked and ready to spall (Photograph H). Differential
movement at the tops of the monoliths at the joint was
0.25 inch. The rest of the monoliths along the chute and
flip bucket are in good condition except for one surface
spall on one of the monoliths.

(4) Spiliway Chute Slab and Fli~ Bucket. The
spiliway chute slab had no major deficiencies. Several
fine transverse cracks were apparent , but most of them did
not go all the way across the slab monoliths. One slab
monolith has settled slightly , but there were no apparent
adverse effects. The chute slab and flip bucket are
shown on Photographs G, M, and N.

(5) Outlet Works. The intake structure was sub-
merged and could not be inspected. The gate structure and
operating equipment were in good condition. All metal-
work was painted and the valve stems were lubricated. Both
the 30-inch diameter and 4-inch diameter gate valves
opened easily during the inspection (Photograph 0). An
aluminum bulkhead was stored in the gate structure . The
bulkhead is designed to be installed by a diver on the up-
stream end of the 30-inch diameter conduit if the need
arises . It was noted that the louvered air vent on the upstream
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side of the gate structure is located below the level of
the top of the dam.

d. Reservoir Area. The slopes adjacent to the
reservoir vary from steep to mild. There was no evidence
of creep , rock slides , or land slides. The watershed is
a mixture of woodland , farmland , and developed areas. The
Owner indicated that there is no known sedimentation prob-
1 em.

e. Downstream Channel. No obstructions were apparent
in the downstream channel. The channel area below the flip
bucket is rock , and there were no signs of extreme erosion
(Photograph N). Numerous low-lying houses are situated along
the stream in the valley downstream from the dam. About 2.5
miles downstream from the darn , Abrahams Creek enters the
community of West Wyoming (Plate 1).

3.2 Evaluation.

a. Dam.

(1) The effect of the low areas along the top
of the embankment is to make the maximum spillway capacity
less than the design capacity .

(2) The embankment slopes have been satisfac-
torily maintained.

(3) The growth of vegetation in the joints of
the concrete toe gutter is undesirable. Continued growth
of vegetation would eventually cause deterioration of the
gutter.

b. Appurtenant Structures.

(1) Spillway. The cracking of the con-
cre te at the spiliway has not caused any cond itions
that present significant hazard to the dam. However , the
concrete might deteriorate in the future to the extent
that repairs would be warranted. Surface repairs of the
type attempted by Park personnel have generally been unsuc-
cessful. Successful repair of the cracks would require
substantial chipping away of concrete along the length
of each crack .

-12- 
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(2) S~illway Training Walls. The condition
of the right training wall of the spiliway is unsatisfac-
tory. The ends of the waterstop are exposed , and the
effectiveness of the waterstop is doubtful . During
per iods of high pool levels , seepage could develop through
the joint that might cause piping of embankment materials .
Loss of embankment materials could cause a condition that
might result in overtopping of the embankment . While the
condition of the left training wall is not as severe as
the right wall, it is considered to be part of the same
problem. The similarities between the deficiencies of the
right and left walls suggest that the problems arose as a
result of the design of the walls. Review of prev ious
inspection reports clearly indicates that the deficiencies
had become apparent by 1973 , and possibly began as early
as 1969 , at which time the project was 4 year s old. The
inspection reports also indicate substantial worsening of
the condition between 1973 and 1975. Without additional
study, it is not possible to determine whether the problem
is still active or whether it has stabilized. It should be
recognized that a great flood would impose loads on the walls
that would exceed those have been experienced to date.

(3) Spiliway Chute Slab. The fine transverse
cracks on the spillway chute slab and the minor settlement
of one slab do not present hazard to the dam. However, the
concrete might deteriorate in the future to the extent
that repairs would be warranted.

(4) Outlet Works. No deficiencies were appar-
ent in the outlet works. The location of the louver-hd
vent at the gate structure is such that the gate structure
would be flooded at maximum pool level. However, this
would pr imar ily cause a maintenance problem and would not
cause significant hazard to the dam. In addition , as
shown in Section 5 , the spillway capacity is so large
that the probability of the water level being near to the
top of dam is very remote.

c. Reservoir Area. No conditions were observed in
the reservoir area that might present significant hazard
to the dam.

d. Downstream Channel. Nothing was observed in the
downstream channel that would present significant hazard
to the dam. Additional discussion of downstream conditions
is in Paragraph 5.l.e.

— 13- 
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SECTION 4
OPERATIONAL PROCEDURE S

4.1 Procedure. The project is operated in accordance
with the Operation and Maintenance Manual for Frances
Slocuni Dam. The manual provides detailed operating in-
structions for normal conditions , periods of low flow,
periods of flood emergency , and for reservoir drawdown.

a. Normal Procedure. The reservoir is normally
maintained at the invert of the opening in the spillway
weir (Elevation 1070.0), with excess inflow going down
the channel along the centerline of the chute. The 30-
inch diameter gate valve on the outlet conduit and the
4-inch diameter gate valve on the bypa ss condu it are
normally closed.

b. Low Flow Procedure. When evaporation exceeds
inflow, the Park Superintendent is under instructions to
call the Office of the Chief Engineer in Harrisburg ,
Pennsylvania. The Chief Engineer will instruct the Super-
intendent as to the amount, if any, of flow augmentation
requ ired. Any flow augmentation would be provided by
opening the 4-inch diameter gate valve on the bypass conduit.

c. Flood Emergency Procedure. During periods of
flooding, the 30-inch valve and 4-inch valve are kept
closed , and the spillway passes all floodwaters . Con-
tinuous patrols are conducted during floods to check for
seepage , eros ion , and floating debris . The Manual pro-
vides names and phone numbers of engineering personnel
to be called in the event of any unusual conditions that
might develop.

d. Drawdown Procedure. Drawdown of the reservoir
for maintenance and inspection purposes is accomplished by
opening the 30-inch diameter gate valve on the outlet con-
duit. The Operation and Maintenance Manual specifies that
the drawdown rate should not exceed one inch per hour.

4.2 Maintenance of Dam. The Park Superintendent and his
staff  are responsible for ma intenance of the dam. The
Superintendent makes a formal inspection of all the fea-
tures of the dam every six months , and the report is sent

- 14- 
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to the Secretary , Department of Environmental Resources ,
Harrisburg , Pennsylvania. In addition , a formal inspection
of the dam is also made each year by the Division of Com-
pleted Projects. The Operation and Maintenance Manual con-
tains detailed instructions for inspection and maintenance
of the dam and appurtenant structures. The three formal
inspections of the dam each year , as well as informal
inspections made more frequently , are used to evaluate
the need for maintenance. The inspection performed for
th is study , and follow-up reports on file for previously
recommended maintenance , indicate that the maintenance of
the darn is satisfactory , but that some repair work for
the sp illway training walls is needed in the near future .

4.3 Maintenance of Operating ~‘acilities. The inspection
and maintenance program for the operating facilities is
similar to the previously described program for the dam.
The gate valves are opened fully twice each year .

4.4 Warning Systems in Effect. There is no formal warning
system in effect for the downstream areas. The Superin-
tendent or the Park Foreman is available at all times.

4.5 Evaluation. The inspection and maintenance program
f or the project are satisfactory. The operating proce-
dures used for the various conditions are satisfactory .
The lack of an emergency warning system for downstream
areas is unsatisfactory.

-15-
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SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data.

(1) No hydrologic or hydr au lic analyses for
Frances Slocum Dam were availab le for rev iew. However ,
the project plans included hydraulic data for the dam con-
sisting of the following’: spillway rating curve, area-
capacity curves, outlet works rating curve, and a drawdown
curve. The data appeared to be satisfactory and was
accepted for use in this study. The hydraul ic data ar e
shown on Plate 9. The design capacity of the spillway is
14, 160 cfs.

(2) In the recommended guidelines for safety
inspe ction of dams , the Department of the Army, Off ice of
the Chief of Engineers (OCE) , established criteria for
rating the capacity of spiliways. The recommended spillway
design flood for the size (intermediate) and hazard poten-
tial (high) classification of Fr ances Slocum Dam is the
Probable Max imum Flood (PMF ) . If the dam and spillway ar e
not capable of passing the PMF without overtopping failure ,
the spillway capacity is rated as inadequate. If the darn
and spiliway are capable of passing one-half of the PMF
without overtopping failur e, the spillway capacity is not
rated as seriously inadequate. A spillway capacity is
rated as seriously inadequate if all of the following condi-
tions exist:

(a) There is a high hazar d to loss of life
from large flows downstream of the dam.

(b) Dam failure resulting from overtopping
would significantly increase the hazard to loss of life
downstream from the dam from that which would exist just
before overtopping failure.

(c) The dam and spiliway are not capable
of passing one-half of the PMF without overtopping failure .

(3) The hydrolog ic anal ysis for this study was
based on existing conditions of the Frances Slocum water-
shed , and the effects of future development of the water-
shed were not considered .

-16— 
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b. Experience Data. For this study , a PMF peak
for the watershed of Frances Slocurn Dam was derived
from generalized data supplied by the Baltimore District ,
Corps of Engineers for this area of the Susquehanna
River Basin. The PMF peak flow was estimated to be 13,420
cfs at Frances Slocuni Darn. Hydr ologic computations are H
included in Append ix C.

c. Visual Observations. Three low areas on the
top of the embankment were revealed during the visual in-
spection. The lowest level of the top of the embankment is
at Elevation 1086.6, which is 0.4 foot lower than design
elevation. Accordingly, the maximum spillway capacity is
13,260 cfs instead of the design capacity of 14,160 cfs .
The existing spiliway capacity , 13 ,260 cf s, was used in
this study for the purpose of rating the spiliway.

d. Overtopping Potential. For an occurrence of the
PMF , the peak inflow of 13,42D cfs is greater than the exist-
ing spiliway capacity of Frances Slocum Dam. However , a
check of the surcharge storage effect shows that the sur-
charge storage available is sufficient to contain the PNF
inf low hydrograph without overtopping the dam (Appendix C).
Therefore, Frances Slocum Dam will not be overtopped by the
estimated PMF. The design capacity of the spillway , which
would be available if the embankment were at design grade ,
is greater than the estimated PNF peak inflow.

e. Downstream Conditions. As shown on Plate 1,
Frances Slocum Dam is located on Abrahams Creek in Luzerne
County . From the dam to the community of Carverton,
which is about 1.1 miles downstream , the stream valley has
only a few low-lying houses . However, the reach beginning
at Carverton and extending 1.4 miles downstream has numerous
low-lying houses. At a distance of about 2.5 miles down-
stream from the dam, Abrahams Creek enters the densely
populated communities of West Wyoming and Wyoming. The
downstream conditions indicate that a high hazard classi-
fication is warranted for Frances Slocurn Dam.

f. Spillway Adequacy .

(1) Considering the effects of surcharge stor-
age , the existing spiliway of Frances Slocuni Darn is capable
of passing the PMF peak inflow of 13 ,420 cfs without over-
topping the darn (Appendix C). Based on established OCE
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criteria as outlined in Paragraph 5.1 a.(2), the spillway
capacity of Lackawanna Dam is rated as adequate. Considering
the effects of 3,700 acre-feet of available surcharge storage ,
the existing spillway discharge capacity of 13,260 cfs can
accommodate a flood with a peak inflow of 19,610 cf s for a
storm of the same duration as the PMF. This is 146 percent
of the PMF peak inflow .

(2) If the low areas on the embankment were brought
up to design grade, which would be a relatively minor mainte-
nance task, the spiliway capacity would be the design
capa city of 14,160 cfs. Considering the effects of
3,790 acre-feet of available surcharge storage, the
sp illway design discharge capacity of 14,160 cf s would
accommodate a flood with a peak inflow of 20,665 cfs
for a storm of the same duration as the PMF , or 154
percent of the PNF peak inflow.

-18-
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. There were no conditions
observed during the visual inspection that were considered
to adversely reflect on the stability of the embankment.

b. Design and Construction Data. No records of
stability computations were available for review ; and
no construction data were available. The plans show the
upstream slope to be lV on 3H and the downstream slope
to be lV on 2.5H. Surveys made for this inspection
showed that the as-built slopes do not deviate signifi-
cantly from the design slopes. The design slopes are with-
in the range normally used for homogeneous earthfill dams
with a drainage system. Therefore, the stability of the
embankment is probably adequate for design conditions .

c. Qperating Records. There is no evidence that any
stability problems have occurred for the dam during its
operational history of 13 years. As far as can be deter-
mined , conditions at the site have been stable since the
construction of the dam.

d. Post-Construction Changes. There have been no
significant structural modifications of the dam since it
was constructed in 1965.

e. Seismic Stability. Frances Slocum Dam is located
in Seismic Zone 1. Normally, it can be considered that if
a dam in this zone is stable under static loading condi-
tions, it can be assumed safe for any expected earthquake
loading.

-19-
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SECTION 7
ASSESSMENT , REC0~ 4ENDAT IONS , AND REMEDIAL MEASURE S

7.1 Dam Assessment.

a. Safety.

(1) Based on the visual inspec tion available
records , calculations and par t operational performance ,
Frances Slocum Dam is j udged to be in good condition. How-
ever , deficiencies of vary ing degree of importance were
noted. A summary of the features and observed deficiencies
is listed below :

Feature and Location Observed Deficiencies

Embankment:
Top of embankment Three areas lower than

design elevation.

Concrete toe gutter Vegetation at joints.

Spillway:
Opening in weir Fine cracks in concrete .

Righ t train ing wall Cra cks in concre te and
severe spalling at joint ;
differential movement of
monoliths.

Left training wall Cracks in concrete ; dif-
ferential movement of
monoliths .

Chute slab Fine transverse cracks
in concrete .

(2) The overtopping potential analysis shows
that Frances Slocum Darn will not be over topped by the
PMF . Based on OCE criteria , as outlined in Paragraph
5 . l a .(2 ) , the spiliway capacity is rated as adequate.
Considering the effects of surcharge storage , the exist-
ing spillway can pass 146 percent of the PM? peak inflow .
If the low areas on the top of the embankment were brought
up to design grade, which is a relatively minor mainte-
nance task , the spillway would pass 154 percent of the
PM ? peak inflow .
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(3) Although no stability analyses for the
embankment were available for review , the combination of
exterior lines , design features , and performance history
indicate that the stability of the embankment is probably
adequate for design conditions .

b. Adequacy of Information. The information avail-
able is such that an assessment of the condition of the
darn can be inferred from the combination of visual inspec-
tion, past performance, and computations performed prior
to and as part of this study.

c. Urgency. The recommendations in Paragraph 7.2
should be implemented as soon as practical or in a timely
manner , as noted.

d. Necessity for Further Investigations. In order
to accomplish some of the remedial measures outlined in
Paragrap h 7.2 , further investigations will be required.

7 .2  Recommendations and Remedial Measures.

a. In view of the concern for safety of Frances
Slocum Dam , the following measures are recommended to be
undertaken by the Owner as soon as practical :

(1) Develop a detailed emergency warning system
for Frances Slocum Dam.

b. In order to correct operational , maintenance and
repair def iciencies , and to more accurately determine the
condition of the dam, the following measures are rec ommended
to be undertaken by the Owner in a timely manner.

(1) Restore embankment to design elevation.

(2) Perform investigations required to determine
the cause of unsatisfac tory performance of the spillway
training walls and make repairs.

(3) Remove vegetation from joints of concrete
toe gutter .

(4) Monitor condition of spillway slab concrete
where cracks exist. If conditions worsen , repairs
should be undertaken.

-21-
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c. In addition, the following operational measure
is recommended to be undertaken by the Owner : -

(1) When warnings of a storm of major propor-
tions are given by the National Weather Service, the Owner
should activate his emergency warning system procedures.

• 1  
-22-
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CI~~CKLIST

ENGINEERING DATA

HYDROLOGY AND HYDF~ ULICS

NDS DER
NAME OF DAM: Frances Slocum Dam ID NO. :PA-00574 ID NO.: 40-2 18

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : Elevation 1070.0.

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : Elevation 1086.6.

ELEVATION MAXIMUM DESIGN POOL: Elevation 1087 .0.

ELEVATION TOP DAM : Elevation 1086.6.

SPILLWAY CREST:
a. Elevation 1077.0. -

b. Type Concrete ogee .
c. Width Not applicable .

— d. Length 100 feet.
e. Location Spillover Near Iett abutment .

- f.  Number and Type of Gates None.

OUTLET WORKS:
a. Type 30—inch diameter R .C .P. and 4 -inch diameter bypass.
b. Location Center of valley.
c. Entrance Inverts Elevation 1037.5.
d. Exit Inverts Elevation 1034.8.
e. Emergency Draindown Facilities Same as outlet works.

HYDROMETEOROLOGICAL GAGES:
a. Type Staff gages.
b. Location Riaht abutment.
c. Records Available.

MAXIMUM NONDAMA~~ING DISCHARGE : Unknown.

A -6 
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B. Junction of Embankment and Left Abutment.
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D. Spiliway .
Emba nkment in Background.
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F. Bar Screen Over Low-Flow Opening in Spiliway .
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H. Concrete Ogee and Left Training Wall
Showing Cracking at Joint and on Upstream Monolith.
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0. Flow from Outlet Works during Valve Operation .
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FRANCES SLOCUM DAN

APPENDIX E
GEOLOGY

1. General Geology. The damsite and reservoir
are located in Luzerne County. The rock formations exposed
in Luzerne County range from the post-Pottsville formations,
of Pennsylvanian Age , down to the Onondaga formation , of
Middle Devonian Age. The Wisconsin terminal moraine
crosses the southern part of the County , and the greater
part of the County is covered by glacial drift. Extensive
deposits of glacial outwash occur along the Susquehanna
River and less extensive deposits along the smaller streams .

Nearly all of Luzerne County lies in the. Vall ey and
Ridge Province in which nearly all the rocks have been
strongly folded. In going from north to south across the
County, five major folds are encountered , all of which
trend northeast. The first of these is a shallow syncline
on the crest of North Mountain, forming the Mehoopany coal
basin. The second is the Milton Anticline, which exposes
the Portage group in, the northwestern part of the County
and gradually flattens out toward the northeast. The third
and most pronounced is the Lackawanna Syncline , which
originates in Lackawanna County to the north , and has
preserved the post-Pottsville formations throughout the
Wyoming Valley . The maximum depth of this syncline is
reached in the vicinity of Wilkes-Barre and Plymouth.
The double rim of this syncline is formed by the resistant
Pottsville formations and Pocono sandstone , separated by
the less resistant Mauch Chunk shale. The fourth fold is
the Berwick (Montour) Anticline, which exposes a few feet
of the Onondaga formation in the vicinity of Beach Haven.
This fold reaches its maximum development farther west
and only the eastern portion reaches Luzerne County .
The fifth major fold comprises a series of anticlines and
synclines forming the Eastern Middle Anthracite Field in
the vicinity of Hazieton. The synclinal basins in this
region are relatively shallow and there are large areas
from which all coalbeds have been eroded .

The general dips of the region vary from 00 to 40° ,
and the maximum dips are found on the rims and within the
synclinal coal basins . The relatively sof t post-Pottsville
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beds in their cores are severely folded and contorted with
numerous minor faults . The northern and easternuiost parts
of the County border the Appalachian Plateau Province and
are characterized by horizontal , or nearly horizontal strata.
The Catskill continental group of rocks underlies those parts
of Luzerne County that are outside of the five major
folds . - -~

2. Site Geology. In the area of interest, the
Susquehann a River represents the approximate axis of
the Lackawanna Syncline . The dam and reservoir are
sited in nearly horizontally stratified sandstone and
shale formations of the Catskill continental group
northwest of the Susquehanna River and the Lackawanna
Syncline. At the damsite, the badly broken and decom-
posed bedrock is overlaid by a deep overburden of dense
grayish-brown glacial till (sand , silt and gravel).
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