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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

A ND N
AND
RECOMMENDED ACTION
Name of Dam: Griffin Dam (NDS ID No. 188)
wner: Pennsylvania Gas and Water Company

State Located: Pennsylvania
County Located: Lackawanna -
Stream: Leggetts Creek

Date of Inspection: 24 April 1978

Inspection Team: Gannett Fleming Corddry and Carpenter, Inc.
Consulting Engineers
P.O. Box 1963
Harrisburg, Pennsylvania 17105

Based on the visual inspection, available records, calcula-
tions and past operational performance, Griffin Dam is judged to
be in fair condition, However, the spillway will not pass the
Probable Maximum Flood (PMF) or one-half of the PMF without over-
topping the dam, If Griffin Dam should fail due to overtopping, the
hazard to loss of life downstream from the dam would be significantly
increased from that which would exist just prior to overtopping.
Based on criteria established for these studies by the Department of
the Army, Office of the Chief of Engineers (OCE), the spillway
capacity is rated as seriously inadequate. The existing spillway
can accommodate a flood with a peak inflow of 26 percent of the
PMF peak inflow,

In view of the concern for safety of Griffin Dam, the following
measures are recommended to be undertaken by the Owner as soon
as practical:
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(1) Develop a detailed emergency operation and warning
system for Griffin Dam,

(2) Perform a detailed study for remedial work to meet
hydraulic deficiencies of the spillway. Make field investigations
to obtain dimensions and foundation conditions of structures as
required to determine structural stability. Perform a detailed study
for any remedial work required to meet any structural deficiencies
of structures,

In order to correct operational, maintenance and repair defi-
ciencies, and to more accurately determine the condition of the
dam, the following measures are recommended to be undertaken by
the Owner in a timely manner:

(1) Operate the valves on the gated outlets to their fully
open position periodically to ensure that they will be functional
during emergency conditions. The usual practice is to open the
blowoff discharge line in late winter during periods of high discharge
to clean sediment from the bottom of the reservoir, Lubricate the
operating mechanisms and repair access facilities.

(2) Remove stumps from the slope of the downstream
earthfill section and remove trees that are close to toe of earthfill,

(3) Place a good quality riprap on the slope of the up-
stream earthfill section as required to ensure full slope protection
top of dam.

(4) Monitor the downstream face of the spillway and
make repairs as necessary.

(5) Repair or replace the deteriorated mortar in the joints
in the masonry spillway wall and in the joints in the masonry gravity
structure,

(6) Repair dry masonry wall at right of spillway.

(7) Install five or more observation wells, or other in-
strumentation, downstream of the axis of the dam. One well, or
other instrumentation, should be located in the vicinity of each wet
area. The other two should be at appropriate locations to deter-
mine general water level in downstream embankment, Data collected
from observation wells and other instrumentation should be utilized
in evaluating the stability of the structure and assessing piping
potential in the future, Continue to observe wet areas and seepage
downstream from dam, If conditions worsen, appropriate action
sg:uld be taken to control apparent seepage with properly designed
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( Before remedial work, that corrects structural and hydraulic
’ deficiencies, is complete, the following measures are recom-
mended to be undertaken by the Owner:

(1) During periods of unusually heavy rains, provide
round-the-clock surveillance of Griffin Dam and have available
a crew to clean the spillway of any debris which may collect
there,

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

Submitted by:
B

GANNETT FLEMING CORDDRY
AND CARPENTER, INC,

A. C. HOOKE }
“Head, Dam Section ( _,

Date: June 16, 1978

ENGINEER

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRIC}, CORPS OF ENGINEERS
<

7 K. WITHERS
Colonel, Corps of Engineers
District Engineer

Date:
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SUSQUEHANNA RIVER BASIN

LEGGETTS CREEK \WANNA
PENNSYLVANIA
GRIFFIN DAM

NDS ID No, 188
PENNSYLVANIA GAS AND WATER COMPANY

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

_¢ SECTION 1
¢ s T1f e
A 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- —Purpeses— The purpose of the inspection is to deter-
mine if the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Agﬁurtenances. Griffin Dam i{s a combination
earthfill embankment and masonry gravity structure., Earthfill
has been placed against both the upstream and downstream faces
of the masonry gravity structure, The downstream top edge of the
masonry gravity nonoverflow structure projects beyond the down-
stream face of the embankment. The top of the masonry structure
is about 2 feet below the top of embankment, The upper portion
of the downstream face of the masonry gravity structure is exposed
for a vertical distance of 4 to 9 feet. The earthfill upstream of the
downstream edge of the masonry gravity structure slopes upward
to top of dam, On the downstream side, earthfill is located below
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the exposed portion of the masonry gravity structure., The ex-
posed portion of the masonry gravity structure has a length of
340 feet. The overall length, into the earthen abutments, is
unknown, The lowest elevation along the top of the dam is

40 feet above streambed. The 20-foot long spillway is positioned
near the middle of the axis of the dam, It is a stepped, masonry
gravity structure with earthfill against the upstream face. A
masonry intake structure is located at the upstream side of the
dam just to the right of the spillway. The intake structure con-
tains a 30-inch cast-iron inlet with valve that discharges into a
wet well. Discharge from the wet well is by a valve and 30-inch
cast-iron outlet. The outlet line runs through the masonry spill-
way section and discharges at the toe of the spillway., The
30-inch line serves as both emergency or blowoff line and water
supply line. An 8-inch water supply siphon runs along the spill-
way approach channel and down the stepped portion of spillway.
A public road runs along the top of dam and crosses the spillway
on a small bridge. Various features of the dam are shown on the
Plates at the end of the report and on the Photographs in
Appendix D,

b. Location. The dam is located on Leggetts Creek
approximately 1-1/2 miles northeast of Interstate Highway 81,
at Chinchilla, Pennsylvania. Griffin Dam is shown on USGS
Quadrangle, Scranton, Pennsylvania, with coordinates N41°29'45"
and E75°39'55" in Lackawanna County, Pennsylvania, and is
6 miles north of Scranton, Pennsylvania. The location map is
shown on Plate 1.

c. Size Classification. Intermediate (40 feet high,
2,581 acre-feet),

d. Hazard Classification. High hazard, Downstream
conditions indicate that a high hazard classification is warranted
for Griffin Dam (Paragraph 5.1.e.).

e. Ownership. Pennsylvania Gas and Water Company,
Wilkes-Barre, Perinsylvania,

f. Purpose of Dam. Water supply for vicinity of
Scranton, Pennsylvania,

g. Design and Construction History. At the site of the

present dam there was originally a timber crib dam, constructed
prior to 1861, that was used to operate Griffin Mill., The present
masonry structure was apparently built over the timber crib in
1887-1888 by the Providence Gas and Water Company., The same
company re=built the dam (to an unknown extent) in 1893-1895,
No plans of the original timber structure or the later re-buildings
were available for review, The dam was acquired by the present
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Owner, as the Scranton Gas and Water Company, about 1900,

The spillway crest was raised, by the Scranton Gas and Water
Company, 1.5 feet in 1901 and 2,0 feet in 1910, The earliest
available plans for any of these modifications were made in 1912
by the Scranton Gas and Water Company. These plans were based
only on a survey of the observable features,

In 1914, the dam was studied by the Pennsylvania
Water Supply Commission. This study resulted in the recom-
mendation that the spillway capacity be increased and that, if
the dam were raised, the spillway be strengthened.

At some time prior to 1928, the spillway approach walls
were raised to their present elevation., Although the reason for
this is unknown, it is believed that the walls were raised to in-
crease clearance between spillway crest and low steel of the
bridge. In 1943, in order to increase spillway capacity, the
spillway crest was lowered by 3.5 feet, or back to its original
(prior to 1900) and present elevation of 1352.9. The top of dam
was also raised by about 2 feet with earthfill to its present
minimum elevation of 1361.5 and paved with asphalt for use as
a road,

h. Normal Operating Procedure. The primary purpose of
Griffin Dam is water storage. Water is allowed to pass over the

spillway or to pass through the outlet works to provide sufficient
water at a distribution reservoir about 1.5 miles downstream.
Water is also pumped from the reservoir by two submersible pumps
in the middle of the reservoir, These pumps are not associated
with the dam or any of its features.

1.3 Pertinent Data.

a. Drainage Area. 3.8 square miles.(l)

b. Discharge at Damsite. (cfs.)

Maximum known flood at damsite - unknown.(z)

Emergency drawdown line at maximum pool elevation
(30-inch diameter blowoff an& 8-inch diameter
siphon) -~ 120 (approximate). )

Spillway capacity at maximum pool elevation - 1,360,

(1) Owner and DER records show 3.2 square miles., GFCC com-
puted 3,8 square miles and used this figure in the study,

(2) Reported by caretaker to be 1.0 foot over spillway within
recent period (approximately 10 years).

(3) The siphon would be inaccessible for all but very low flows
over the spillway.




C.

Elevation., (Feet above msl,)

Top of dam - 1361.,S,

Maximum pool - 1361.,5,

Normal pool - 1352.9,

Upstream invert outlet works (30-inch diameter pipe) -
not available.

Downstream invert outlet works (30-inch diameter
pipe) - 1318.5.

Upstream invert water supply line - none,

Streambed near outlet works - 1321.7.

Upstream invert outlet works (8-inch diameter pipe) -
1348,0,

Downstream invert outlet works (8-inch diameter
pipe) - 1318.5.

Reservoir Length., (Miles.,)

Normal pool - 0,60,
Maximum pool - 0,62,

Storage. (Acre-feet.)

Normal pool (spillway crest) - 1614,
Maximum pool (top of dam) - 2581,

Reservoir Surface. (Acres.)

Normal pool (spillway crest) = 109,7.
Maximum pool (top of dam) - 117,8,

Dam,

Type - Combination earthfill and masonry gravity
structure,

Length - Exposed portion of masonry gravity structure -
340 feet.

Height - 40 feet.

Top Width - Masonry gravity structure - 4,0 feet,
Earthfill structure - 18,0 to 20,0 feet.

Side Slopes - Upstream earthfill - 1V on 2H
(approximate) .
Downstream earthfill - varies 1Von 1,3H to
1V on 2.5H.

-4-




| |

jo

Zoning - Earthfill upstream and downstream of masonry
gravity structure,

Cutoff - Masonry gravity structure may act as cutoff
(foundation conditions unknown),

Grout Curtain - None,.

Diversion and Regulating Tunnel,

Type - Masonry gate structure,
One - 30-inch diameter cast-iron pipe emergency
and water supply discharge.
One - 8-inch diameter cast-iron pipe siphon
water supply discharge.

Length - 30-inch pipe - 60 feet.
8-inch pipe - siphons water over the spillway.

Access - Through masonry gate structure.

Regulating Facilities - Two manually operated nonrising
stem, 30-inch sluice gates on 30-inch line,
One manually operated 8-i{nch gate valve on
siphon,

Spillway.
Type - Broad-crested masonry weir (width 6.5 feet).

Length of Weir - 20,0 feet.
Crest Elevation - 1352 .9,

Upstream Channel - Concrete paved slab 20,0 feet
wide between vertical approach walls serving as
abutments for a bridge over the spillway.

Downstream Channel - Rock=-filled pool, 25 feet long
by 20 feet wide, with vertical masonry walls,
The channel, downstream of the pool, is steep
and rocky. The left overbank is about 6 feet above
streambed and is flat and wooded, The right over-
bank rises on about a 1V on 2H slope to about
40 feet above streambed and is wooded. Boulders
are strewn over the bottom and side slopes of the
channel.

Regulating Outlets ~ None, other than outlet works.

S5 o 35 e




SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. Very little engineering data was
available for review for the original structure or any of the sub-
sequent modifications. In a study performed in 1914 by the
Pennsylvania Water Supply Commission, an account was prepar-
ed of information then available. Most of the information used
in the study was assumed, as there were no records of design,
construction or feature dimensions. Stability computations are
on file for the spillway section as it existed in 1914, Hydrology
and hydraulic computations for the spillway are included in the
1914 report. After the spillway was modified in 1943, hydrologi-
cal and hydraulic computations were performed for the Scranton-
Spring Brook Water Company by Thomas H. Wiggin, Consulting
Engineer, New York City.

b. Design Features.

(1) Dam - Combined Earthfill and Masonry Gravity
Structure. Griffin Dam is a combination earthfill and masonry
gravity structure. It is irregularly arched in shape, with the
abutments being further downstream than the center. Earthfill is
located on both the upstream and downstream sides of the mason-
ry gravity structure. An overview photograph is shown on Page b.
Available drawings do not show details of the earthfill, but it is
probably of homogeneous earthfill construction. Plan and section
(1912 data) is shown on Plate 1A; typical sections (1912 data) is
shown on Plate 2; and plaa and profile (1943 data) is shown on
Plate 3. The top of dam is the top of the upstream earthfill sec-
tion. The top of dam carries an asphalt~paved public road and
varies from 18 to 20 feet in width. The elevations along the top
of dam vary by about 1 foot, with the low points at Elevation 1361.5
being 100 feet on either side of the spillway centerline. The slope,
above the water surface, of the earthfill upstream of the masonry
gravity structure is somewhat irregular, but it is approximately
1V on 2H. The slope of the earthfill downstream of the masonry
gravity structure is very irregular. The slope is as flat as 1V on
4H in some areas and as steep as 1V on 1.3H in other areas.
The slope averages approximately 1V on 2H, except near the left
abutment where it flattens and blends with the existing topography.
The left abutment is very indistinct, making the end of earthfill
not well defined. At the left abutment, downstream of the axis
of the dam, a dry masonry retaining wall about 5§ feet high exists
near the toe of the slope. The wall starts at about the location
where the exposed portion of the masonry gravity structure ter-
minates., The wall extends approximately parallel to the axis of
the dam for a distance of about 150 feet., At the right abutment,
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downstream of the dam, an unpaved road intersects the road over
the top of dam at approximately right angles. The downstream
earthfill section at the right abutment blends in with the inter-
section of these two roads. The slope of the upstream earthfill
is riprapped, and the slope of the downstream earthfill has a
grass cover. Available drawings did not show any internal drain-
age features for the downstream earthfill,

The masonry gravity structure has a 4-foot top
width, vertical downstream face, and unknown batter on the up-
stream face. The top of the masonry gravity structure is about
2 feet below the top of dam. The top and downstream face of
this structure is exposed for 150 feet to the right of the spillway
and is exposed for 155 feet to the left of the spillway. The ver-
tical dimension of exposed downstream face varies from 4 to
9 feet.

(2) Spillway. The spillway is a masonry gravity
structure, 20 feet wide. Its crest is 8.6 feet below the top of
the dam. Downstream of the crest are masonry steps on an over-
all 1V on 1H slope with masonry retaining walls on each side., A
spillway section (1943 data) is shown on Plate 4. The spillway
is also shown on Photograph D. The spillway discharges into a
pool with dry masonry walls on each side. The bottom of the
pool is below stream grade. Except for the area immediately
downstream of the spillway toe, the pool is filled with rocks.
The approach to the spillway is by a concrete apron of undeter-
mined length, with masonry walls on each side which act as
abutments for the spillway bridge. In about the middle and im-
mediately behind the spillway walls, small dry masonry retain-
ing walls are located. Available records do not indicate when
or why these walls were constructed. It is believed that they
were added to prevent water from splashing over the wall and
eroding the earthfill.

(3) Qutlet Works. The outlet works consists of a
masonry intake structure, 16 feet by 14 feet in plan, on the up-
stream side of the dam just to the right of the spillway approach
channel. The roof is about 10 feet above the top of dam and the
bottom of the intake structure is at Elevation 1319.0, about
2 feet below the bottom of the outlet channel. At the bottom of
the intake structure are two 30-inch valves with shafts extend-
ing up to the working floor at top of dam elevation. One valve
permits water to enter the intake structure from the reservoir
through a 30-inch diameter cast-iron pipe. The other valve
connects to a 30-inch diameter cast-iron pipe which runs out of
the intake structure and through the masonry gravity spillway
section. This 30-inch pipe discharges at the head of the pool
below the spillway. This 30-inch line is used for both an em-
ergency or blowoff line and for water supply. There is also an
8-inch siphon pipe, which starts in the reservoir and runs along
the inside face of the right spillway wall, passes down on top




of the stepped cascade, and discharges into the pool below the
spillway. The 8-inch siphon is used for water supply.

2.2 Construction.

a. Data Avajlable. No construction data for the origin-
al structures was available for review. The survey data perform-
ed in 1912 by the Scranton Gas and Water Company is available,
as well as the assumed methods of construction made by the
Pennsylvania Water Supply Commission for their 1914 report.
Recommendations from the 1914 report were not completely acted
upon until 1943, Drawings for the modifications performed in
1943 are available, however, they are not detailed. Construc-
tion data for the modifications was not available for review.

b. Construction Considerations. Since the available

constm::tion data is limited, construction methods cannot be
assessed.

2.3 Operation. Few formal records of operation were avail-
able for review. The dam has been inspected at irregular inter-
vals by Commonwealth authorities since 1919 and, in recent
years, on an annual basis by the Owner. Most of the observa-
tions made during this inspection are also indicated on previous
inspections. The Owner indicated that some of the problems that
were observed in this inspection have existed for many years.

2.4 Other Investigations. No known investigations other than
those previously described were reviewed.

2.5 [Evaluation.

a. Availabjlity. Engineering data was provided by the
Division of Dams and Encroachments, Bureau of Water Quality
Management, Department of Environmental Resources, Common-
wealth of Pennsylvania, and by the Owner, Pennsylvania Gas
and Water Company. The Owner made available an engineer,
the caretaker, and a valve crew for information and operating
demonstrations during the visual inspection. The Owner also
researched his files for additional information upon request of
the inspection team,

b. Adeguacy. The type and amount of design data and
other engineering data is limited, and the assessment must be
based on the combination of available data, visual inspection,
performance history, hydrologic assumptions, and hydraulic
assumptions.




c. Validity, There is no reason to question the validity
of the available data, except for the unobservable dimensions of
the spillway masonry gravity section and the masonry gravity
structure of the dam. The foundation elevations for these struc-
tures are also in question. The dimensions and elevations in
question first appeared on drawings dated 1924. There were no
drawings available for review, dated prior to 1924, that had
these dimensions and elevations. The Owner did not know the
source of this information. Since this information was not avail-
able for the survey performed by the Scranton-Spring Brook Water
Company in 1912 or for the Pennsylvania Water Supply Commis-
sion 1914 report, and since the Owner did not know the origin of
the information, its validity must be questioned.
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SECTION 3
VISUAL INSPECTION

3.1 [Findings.

a. General. The general appearance of this project in-
dicated that some project features have deteriorated with age
and are in need of repair, while other project features have
been properly maintained and are in good condition.

b. Dam.

(1) The downstream earthfill had sod in excellent
condition. There was evidence of a recent brush cut with small
stumps remaining over the entire earthfill slope (Photograph A).
Stalks remaining from the cutting, up to 1-inch diameter, cover-
ed the slope. The slope is very irregular but it closely agrees,
as determined by two surveyed sections performed for this in-
spection, with the survey of 1912, The tree line is approximate-
ly at toe of earthfill slope. The slope of the upstream earthfill
is somewhat irregular but averages, as determined by two sur-
veyed sections performed for this inspection, to be about 1V on
2H. The riprap on the slope stops 2 feet below top of dam. Rip-
rap is missing from other areas, leaving bare spots typically
6 feet long by 3 feet wide (Photograph F). These bare spots are
apparently the result of riprap sliding toward the reservoir as the
riprap layers immediately below the bare spots are thicker than
in other areas. Some of the fill under the riprap has eroded,
leaving stones unsupported by the fill and resting only on adja-
cent stones. The riprap is shale and some has completely de-
teriorated. There are a number of erosion gullies, probably
caused by runoff from the road, in the upstream earthfill. These
are typically 1 to 2 inches deep, but one about 6 inches deep
was observed. The earthfill behind the spillway left approach
wall was observed to be eroded and the back of the wall was
visible for about 6 inches.

(2) There are three wet areas adjacent to the dam
(Photographs A and E). Two of these, one on each side of the
spillway, are 125 feet downstream of the spillway crest or about
70 feet downstream of the toe. The area to the left of the spill-
way is offset about 100 feet from the spillway centerline. It is
about 600 square feet in area and is covered with leaves and
twigs. There is no observable seepage. The area to the right
of the spillway is offset 60 feet from the spillway centerline.

It is about 900 square feet in area and located in a rocky, mossy
area which is about 3 inches higher than the downstream water
surface in the channel. There was clear seepage from it that was
estimated at 0.1 gallon per hour, Both of these areas were very
slick. The boots of inspectors walking over the area penetrated
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the surface by about 3 inches. The soil observed in these areas
was organic. The third wet area is located on the right abutment,
just downstream of the earthfill section. It is located about

70 feet downstream of the spillway crest and about 70 feet to the
right of the spillway. This wet area is separated from the other
wet area on the right side of the spillway by a small rocky ridge.
This wet area is somewhat softer than the other two. The boots
of inspectors walking over the area sank up to 6 inches in what
appeared to be organic soil. This wet area covers about

500 square feet and is covered with leaves and twigs. From the
shape of the abutment slope, above this wet area, it appeared
that sloughing could have previously occurred. As there were
trees up to about 1 foot in diameter growing in the abutment
slope, any sloughing would not have been recent.

(3) The mortar of the masonry gravity structure of the
dam has deteriorated, especially over the upper 50 percent of the
exposed downstream face. On the average, it was possible to
insert a rule 4 inches into these joints. The entire exposed face
from slightly below spillway crest to bottom of exposed face was
wet from joint seepage. Seepage was insufficient to collect at
the bottom of exposed face. In one case, a rule was inserted
1.5 feet. Grass is growing in many of the joints and only soil-
like material is visible in some joints.

c. Appurtenant Structures.

(1) Water was flowing over the spillway. Therefore,
the downstream face of the spillway could not be inspected in
detail. The stepped stone cascade had no stones missing, but
many of the stones had their tops slaked off. The steps were
also undercut, as the lip of the steps extended, in general,
about 2 inches beyond their base. A visit was made to Griffin
Dam about a week after the inspection, During this visit, water
was not flowing over the spillway. No additional deficiencies
were noted during this second visit.

(2) Downstream of the stepped cascade, mortar has
deteriorated over the upper half of the masonry spillway walls.
The small auxiliary dry masonry wall on the right side of the
spillway has tilted backwards (Photograph D). It makes an angle
of about 45° with the vertical. This wall has a maximum height
of about 2 feet. There are signs of erosion under the wall. Each
masonry block in the right and left spillway training walls, that
are located directly above the spillway crest, has a fine diagon-
al crack about 6 inches long, At the junction of the right spill-
way approach wall and the intake structure, there appears to be
an open joint; this area was not accessible for close inspection.
At the junction of the left spillway wall with the masonry gravity
structure of the dam, there is seepage through the masonry joints
below spillway crest. The masonry blocks in this area were wet,
but there was insufficient seepage to cause flowing water,
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(3) The ladder that extends from the working floor of

w the intake structure to the bottom of the structure was rusty. A
high velocity jet of water from the intake pipe was flowing through
the bottom of the structure. Because of these conditions, the in-
take structure could not be examined in detail. It was noted that
there was leakage into the intake structure through the upstream
face. The leakage was estimated at 1 gallon per minute. Be-
cause of the jet of water, the valves at the bottom of the intake
structure were not able to be inspected. The Owner reported
that the downstream valve was fully open and the upstream valve
was S percent open. It took two men 15 minutes to open the up-
stream valve another 5 percent. The valve appeared to be very
stiff and much torsion was noted in the 40-foot long shaft rising
to the working floor. The Owner requested that the operation be
stopped after a 10 percent opening in order to minimize sedimen-
tation problems in the downstream channel, which leads to a
water supply intake. The Owner reported that the downstream
valve is left fully open continuously. Its operation was not
observed.

(4) The operation of the 8-inch diameter siphon was
not observed (Photograph D), Before operation, the siphon
would have to be manually primed by allowing water to enter a
plug at the high point of the pipe. Both this plug and the stem
to operate the valve, which is at the toe of the spillway cas-
o cade, would be submerged during high spillway flows.
“»r
d. Reservoir Area. The slopes adjacent to the reservoir
are covered with trees, mostly hardwoods. There is an unpaved
road along the upper end and left side of the reservoir, A paved
road extends around the lower half of the right side of the reser-
voir. The Owner owns and posts lands on both sides of the un-
paved road. There are houses along the right side of the reser-
voir at a minimum of about 200 feet from the shore. The water-
She& adjacent to the reservoir is hilly, with no steep slopes
visible.

e. Downstream Channel. The downstream channel is
rocky with the left overbank, about 6 feet over stream grade,
being flat and wooded (Photograph C). The right overbank is
approximately a 1V on 2H slope rising for 30 to 40 feet over
stream grade. There are very small trees scattered over the
outlet channel. The remnants of an old masonry dam, about
150 feet downstream of Griffin Dam, blocks about 60 percent
of the outlet channel. The remnants of the old dam rise about
6 feet above stream grade.

302 m‘
a. Dam.
.‘. (1) Trees and stumps on the slope and at the toe of

the downstream earthfill are undesirable., The riprap that is
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missing from the slope of the upstream earthfill and the poor qual-
ity of remaining riprap is also undesirable. Because of this con-
dition, the slope of the upstream earthfill is not being adequate-
ly protected from normal pool fluctuations and wave action., Ero-
sion of the slope will probably continue unless the condition is
corrected. The erosion observed behind the left spillway ap-
proach wall could significantly decrease the seepage path along
the embankment-wall junction during a high pool condition.

(2) The wet area near the right abutment was noted
during the Pennsylvania Water Supply Commission inspections
of 1928 and 1933. However, according to available records,
this wet area was not noted before 1928, during the 1930 in-
spection, or after 1933. According to available records, the
other two wet areas were never noted. The source of water at
the three wet areas could not be determined from the inspection.
The water could be coming from the natural ground water or from
the reservoir. Should the source of water be from the reservoir,
the wet areas could cause problems if the areas change signifi-
cantly. Although it appears that no damage has resulted from the
wet areas, the source of the water is unknown., The wet areas
are, therefore, of general concern until more information about
them is known.

(3) The deteriorated masonry joints in the upper half
of the exposed portion of the masonry gravity structure could al-
low increased seepage during high pool levels and could prevent
the structure from acting as a monolith. Some drawings indicate
that some parts of the structure were placed without mortar. Such
construction is undesirable.

b. Appurtenant Structures.

(1) The downstream face of the spillway is evidencing
the effects of erosion. Lack of timely repairs could leak to miss-
ing and ineffective blocks in the spillway cascade.

(2) The deteriorated mortar in the upper levels of the
spillway walls could allow seepage through the open joings and
could prevent the structure from acting as a monolith. The ero-
sion under the tilted dry masonry wall at the right side of the
spillway could be caused by surface runoff or by water from the
spillway splashing up and running under the wall. The fine
cracks in the masonry blocks in the walls by the spillway crest
could indicate slight movement of the spillway or they could be
caused by the natural freezing and thawing of the blocks every
winter. Dynamic loads from vehicles crossing the spillway
bridge could also cause these cracks. The open joint between
the right spillway approach wall and the intake structure could
create a shorter seepage path through the dam. Some drawings
indicate that some parts of the spillway walls were placed with-
out mortar. Such construction is undesirable.
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(3) The leakage that was observed in the intake
structure is believed to be of minor significance, because the
inside of the structure can be operated wet and because leakage
was from the upstream face. Access to the valves was exceed-
ingly difficult and was probably the cause for the lack of greas-
ing and other maintenance evidenced by the very stiff valve stem.

(4) Because the devices required to operate the si~
phon would be inaccessible during higher spillway flows, its use
for emergency drawdown would be limited.

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

d. Downstream Channel. The old breached dam in the
outlet channel would raise tailwater during moderate spillway
flows. For very high spillway flows, the old dam would prob-
ably wash away. Additional discussion on downstream condi-
tions is presented in Paragraph 5.1.e.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The reservoir level is maintained at spill-
way crest Elevation 1352.9 with excess reservoir inflow cascad-
ing over the stepped masonry spillway. A 30-inch diameter cast-
iron pipe draws water from the reservoir and discharges at Eleva-
tion 1318.5 into the downstream channel. The downstream gate
valve, inside the intake structure, on the 30-inch line is normal-
ly open. The upstream gate valve is usually 5 percent open.
When this valve is open more than 10 percent sediment and oxy-
gen deficient water enters the downstream channel. The 30-inch
line is normally used as a water supply line but it is also used
as an emergency or blowoff line. Water can be drawn from the
reservoir by an 8-inch diameter siphon and discharged into the
downstream channel. The siphon, however, is seldom used.
Water discharged from the reservoir is picked up at an intake
about 1.5 miles downstream. Water is also drawn from the res-
ervoir for water supply by two submersible pumps located in the
middle of the reservoir.

4.2 Maintenance of Dam. The dam is visited daily by a care-
taker who checks the spillway and adjusts the water line valve,
if necessary, to provide sufficient water to the downstream chan-
nel. When the reservoir is below the spillway crest, the care-
taker reports the reservoir elevation to the Owner's Engineering
Department. This information is used by the Engineering De-
partment for regulating flows in the distribution system. The
caretaker is also responsible for observing the general condition
of the dam and appurtenant structures and for reporting any chan-
ges or deficiencies to the Owner's Engineering Department. A
Pennsylvania Gas and Water Company engineer makes a formal
inspection of the dam each year, and the records are kept on file
and are used for determining priority of repairs. Informal inspec-
tions are also made when the engineer is on the site for other
reasons. The slope of the downstream earthfill section is mowed
at regular intervals.

4.3 Maintenance of rating Facilities. It appears that
there is no regular maintenance program.

4.4 Warning Systems in Effect. The Owner furnished the in-
spection team with a chain of command diagram for Griffin Dam
and a generalized emergency notification list that is applicable
for all the Pennsylvania Gas and Water Company dams. The
Owner said that during periods of heavy rainfall, available per-
sonnel are dispatched to the dams to observe conditions. All
company vehicles are equipped with radios, and the personnel




can communicate with each other and with a central control facil-
fty. Evaluation of risk is made by the Owner's Engineering De-
partment. The Owner's Engineering Department is also respon-
sible for notification of emergency conditions to the local author-
ities. Detailed emergency operational procedures have not been
formally established for Griffin Dam, but are as directed by the
Owner's Engineering Department.

4.5 Evaluation. Except for not operating the blowoff line to

a fully open position on a regular basis, the operational pro-
cedure appears to be satisfactory. Infrequent operation of this
blowoff to its fully open position could affect its functioning
satisfactorily during emergency conditions. The procedures used
by the Owner for inspecting the dam are adequate, but repairs
have not been made. It appears that maintenance of the operat-
ing facilities is not on a regular basis. In general, the warning
system is adequate, but it is not in sufficient detail for Griffin
Dam when its overall condition and importance is considered.




SECTION §
HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data.

(1) No hydrologic and hydraulic analysis for the orig-
inal Griffin Dam design was available for review. The spillway
capacity has been estimated several times.

(2) In the recommended guidelines for safety inspec-
tion of dams, the Department of the Army, Office of the Chief of
Engineers (OCE) established criteria for rating the capacity of
spillways. The recommended spillway design flood for the size
(intermediate) and hazard potential (high) classification of
Griffin Dam 1is the Probable Maximum Flood (PMF). If the dam
and spillway are not capable of passing the PMF without over-
topping failure, the spillway capacity is rated as inadequate.

If the dam and spillway are capable of passing one-half of the
PMF without overtopping failure, the spillway capacity is not
rated as seriously inadequate, A spillway capacity is rated as
seriously inadequate if all of the following conditions exist:

(@) There is a high hazard 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
;h«ial dam from that which would exist just before overtopping

allure.

(c) The dam and spillway are not capable of pass-
ing one-half of the PMF without overtopping failure.

(3) In 1944, Thomas H. Wiggin, Consulting Engineer,
New York City, prepared a hydrology and hydraulic report analyz-
ing the changes made to the dam in 1943. In this report, the
spillway capacity was estimated as 1,260 cfs at maximum pool.
Calculations were performed to check the spillway capacity es-
timate of 1,260 cfs. The spillway capacity was calculated to be
1,360 cfs. The spillway capacity of 1,360 cfs was used for this
study.

(4) The Griffin watershed is partially owned by the
Pennsylvania Gas and Water Company. Some of the watershed is
developed. Hydrologic analysis for this study was based on ex-
isting conditions and the effects of future development of the
watershed were not considered.
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b. Experience Data. The PMF used for this study was
derived by transposition of peak flows from hydrologically sim-
ilar potential reservoir site at Fall Brook. The PMTF peak flow is
9,060 cfs.

c. Visual Observations. There is 8.55 feet between the
low steel of the spillway bridge and spillway crest. There is
8.60 feet between spillway crest and low point of top of dam.
There is a large potential for debris buildup on the steel bridge
beams during floods.

d. Overtopping Potential. For an occurrence of the PMF,
the peak inflow of 9,060 cfs is greater than the spillway capacity
of Griffin Dam. A check of the storage effect of Griffin Reservoir
shows that the storage available is insufficient to contain an in-
flow with a peak flow of 9,060 cfs without overtopping the dam
(Appendix C).

e. Downstream Conditions., Griffin Dam is located
0.9 mile upstream of Interstate Route No., 81, as indicated on
Plate 1. In the reach between the interstate and the dam, the
only habitations are over 40 feet above streambed. After the
creek passes under the interstate, it flows between the Pennsyl-
vania Turnpike and the interstate for 0.8 mile. There are struc-
tures along this reach less than 20 feet above stream grade. The
stream then flows for 2.0 miles parallel to Interstate Route No. 81
and U.S. Route Nos. 6 and 11. There are at least three houses
along this reach which are close to the stream and sufficiently low
to be flooded by the failure of Griffin Dam. Within this reach, the
stream flows in and out of a small intake reservoir which would
have insignificant mitigating effect on floodflows. Also within
this reach, the stream passes under the interstate at one location
and the U.S. Routes at two locations. Below this reach, the
stream flows for 2.1 miles through a section of the City of
Scranton to the Lackawanna River. The area is very heavily
populated. There was insufficient information available to assess
the effects of the highway embankments and water passages under
them. Unless it can be shown that the effects significantly atten-
uate this failure hydrograph from Griffin Dam, a high hazard
classification for Griffin Dam is warranted.

f. Spillway Adequacy.

(1) The spillway capacity will not pass the PMF with-
out overtopping the dam. One-half of the PMF inflow is 4,530 cfs
and i{s greater than the spillway capacity. A check of the stor-
age effect of Griffin Reservoir shows that the storage available
is insufficient to contain an inflow with a peak flow of 4,530 cfs
without overtopping the dam (Appendix C).

(2) The maximum tailwater is estimated to be Eleva-
tion 1327.9 at the spillway capacity of 1,360 cfs. At maximum
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pool elevation, there is a difference of about 34 feet between
headwater and tailwater, If Griffin Dam should fail due to over=-
topping, the hazard to loss of life downstream from the dam will

ke significantly increased from that which would exist just prior
to overtopping.

(3) Based on established OCE criteria as outlined in
Paragraph 5.1.a.(2), the spillway capacity of Griffin Dam is
rated as seriously inadequate. Considering the effects of the
surcharge storage of 967 acre-feet, the spillway discharge cap-
acity of 1,360 cfs can accommodate a flood with a peak inflow
of 2,360 cfs for a storm of the same duration as the PMF., This
is 26 percent of the PMF peak inflow.




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability .

a. Visual Observations,

(1) General. The visual inspection of the dam and
spillway resulted in some observations that are relevant to struc-
tural stability., These observations are listed herein for the vari-
ous features.

(2) Dam. Wet areas were observed near the down-
stream earthfill. The detailed description and evaluation of the
condition are in Paragraphs 3.1.b.(3) and 3.2.a.(3), respective-
ly. Deterioration in the mortar along the exposed downstream
face of the masonry gravity structure was noted during the inspec-
tion, as was grass growing at open joints. The detailed descrip-
tion and evaluation of the condition are in Paragraphs 3.1.c. (3)
and 3.2.b.(3), respectively.

(3) Spillway. Due to flow over the spillway during
the inspection, the spillway could not be inspected in detail.
However, the discrepancies observed and their evaluation are
in Paragraphs 3.1.c.(1), 3.1.c.(2), 3.2.b.(1), and 3.2.b.(2).
Some seepage through the joints has been observed on the spill~-
way walls, also two fine cracks, open joints and mortar deterio-
ration were observed. A detailed description and evaluation are
in Paragraphs 3.1.c.(2) and 3.2.b. (2) respectively. No signif-
icant movement, displacement or cracks were noticed during the
inspection of the abutments.

b. Design and Construction Data. No records of design
data or stabllity computations for the original structure or for
subsequent modifications were available for review. However,
a stability study ‘or the spillway was performed in 1914 by the

Pennsylvania Water Supply Commission, and the results of the
analysis are on file.

The 1914 analysis was reviewed to assess the stab-
ility of the spillway. Since the spillway crest was lowered and
the upstream earthfill section was raised after these computat-
fons were performed, the analysis is not valid for the existing
condition. For this study, an additional analysis was performed
on the spillway section. The loading assumptions were as follows:
pressure from the earthfill against the upstream face, water at
maximum pool level, full hydrostatic head on the upstream face
and uplift varying uniformly from full tailwater at the toe to full




tailwater at the heel plus 2/3 of the difference between headwater
and tailwater also applied at the heel. Only the bottom of the
maximum section was analyzed. The analysis showed the result-
ant outside the middle third. It is located inside the base 1.9 feet
from the downstream toe. OCE guidelines on overturning recom-
mended that the resultant be within the middle third. Although
the resultant is outside the middle third, it is within the base,
and assuming that the spillway is on a rock foundation and con-
sidering that the toe pressure is within acceptable limits, the
resultant being outside the middle third is not considered to be

a significant deviation from the recommended guidelines. The
dimensions used in the stability analysis were obtained from

1943 drawings. These drawings were traced from drawings origi-
nally prepared in 1924. The validity of these dimensions is
questionable as was noted in Paragraph 2.5.c. Furthermore, the
nature of the actual foundation conditions is unknown. Therefore,
the structural stability of the spillway under the maximum loading
condition cannot be determined.

c. QOperating Records. There is no evidence that any
stability problem has occurred for the dam or spillway during the
operational history of the dam.

d. Post Construction Changes. Department of Environ-
mental Resources and Pennsylvania Gas and Water Company files
show that the spillway was raised 1.5 feet and 2.0 feet in 1901
and 1910, respectively. In 1943 the spillway was lowered by
3.5 feet back to its original and present elevation of 1352.9 and
the top of dam was raised by up to 2.0 feet.

e. Seismic Stability. Griffin Dam is located in Seismic
Zone 1. Normally, it can be considered that if a dam in this
zone is stable under static loading conditions, it can be assumed
safe for any expected earthquake loading. However, since there
is the potential of earthquake forces moving or cracking the mas-
onry gravity structure of the dam and the masonry gravity spill-
way section, the theoretical seismic stability of this dam cannot
be assessed.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on visual inspection, available records,
calculations, and past operational performance, Griffin Dam is
judged to be in fair condition. However, 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
Dam;
Downstream earthfill section Stumps in slope and tree
line at toe.
Upstream earthfill section Erosion gullies on slope,

erosion under riprap and
riprap weathered.

Junction upstream earthfill Erosion behind wall.
section with left spillway
wall

Masonry gravity structure Seepage and deteriorated

mortar on exposed down-
stream face.

Downstream right abutment Wet area.
Downstream of earthfill toe Wet areas.
Spillway: ‘
Downstream face and crest Erosion of masonry blocks.
Walls Seepage and deteriorated
mortar.
Crest Crack at each side.
Right approach wall Open joint.
Right auxiliary wall Tilted with erosion beneath.
«22=
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Feature and Location Observed Deficiencies
Outlet Works: Lack of regular maintenance

and operation of blowoff
to full open position.

Downstream Channel: Remains of old dam
partially blocking channel.

(2) The overtopping potential analysis shows that the
dam will be overtopped by the PMF and one-half PMF. Based on
OCE criteria, as outlined in Paragraph 5.1.a.(2), the spillway
capacity is rated as seriously inadequate. The existing spill-
way can accommodate a flood with a peak inflow of 26 percent
of the PMF peak inflow.

(3) Review of the 1914 stability analysis computa-
tions for the masonry gravity spillway and computations made
for the purpose of this study indicate that the resultant is within
the base, 1.9 feet from the downstream toe. The computed fac-
tor of safety for sliding and toe pressure were within acceptable
limits for the assumed foundation conditions. The stability anal-
ysis was based on uncertain structural dimensions and on assum-
ed foundation condition. Therefore, the structural stability of the
spillway cannot be determined.

b. Adequacy of Information. The information available
is such that a total assessment of the dam cannot be inferred
from the information available. Not only are structural dimensions
uncertain, but the nature of the foundation under the structure
is unknown.

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

d. Neces sgzI for Further Investigations. In order to
accomplish some of the remedial measures outlined in Para-
graph 7.2 further investigations will be required.

7.2 Recommendations and Remedial Measures.

a. In view of the concern for safety of Griffin Dam, the

following measures are recommended to be undertaken by the

Owner as soon as practical:

(1) Develop a detalled emergency operation and warn-
ing system for Griffin Dam.




= I WW“»“}Q

(2) Perform a detailed study for remedial work to meet
hydraulic deficiencies of the spillway. Make field investigations
to obtain dimensions and foundation conditions of structures as re-
quired to determine structural stability. Perform a detailed study
for any remedial work required to meet any structural deficiencies
of structures.

(3) Perform a study which addresses the hydraulic effects
of the downstream “am, to determine if it raises the tailwater to »
damaging level to adjacent properties.

b. In order to correct onnerational, maintenance and repair
deficiencies, and to more accurately determine the condition of
the dam, the following measures are recommended to be undertaken
by the Qwner in a timely manner:

(1) Operate the valves on the aated outlets to their
fully open position neriodically to ensure that they will be func-
tional during emergency conditions. The usual practice is to open
the blowoff discharge 1ine in late winter during periods of high
discharae to clean sediment from the bottom of the reservoir.
Lubricate the operating mechanisms and repair ‘access facilities.

(2) Pemove stumps from the slope of the downstream
earthfill section and remove trees that are close to toe of earth-
£11}.

(3) P™lace 2 aood cuality ripran on the slope of the
upstream earthfill section as required to ensure full slope pro-
tection to top of dam.

(4) Monitor the downstream face of the spillway and
make repairs as necessary.

(5) Penair or replace the deteriorated mortar in the
joints in the masonry spillway *all and in the joints in the
masonry gravity structure.

f6) Papair drv masonry vall at right of snillway.

(7) Install five nr more observation wells, or other
instrumentation, downstream of the axis of the dam. One well,
other instrumentation, should be located 1n the vicinity of -'cc
viet area. The other two should be at aporonriate 1ocations to
determine ceneral water level in downstream embankment. Data
collected from observaticn vells or other instrumentation should
be utilized in evaluatina the stability of the structure and
assessing nining notential in the future. Continue to observe vet
areas and seepaae downstream fron cdam. TIf conditions worsen,
anpronriate action would be taken to control apparent seepage
with nraoperly desianed Arains.
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[ c. Before remedial work, that corrects structural and hy-
il draulic deficiencies, is complete, the following measures are
recommendad to be undertaken by the Owner:

D

[
“

i (I) During periods of unusually heavy rains, provide
: round-the-clock surveillance of Griffin Dam and have available
§ a crew to clear the spillway of any debris which may collect
there.

(2) When warnings of a storm of major proportions are
given by the National Weather Service, the Owner should activate
his emergency operation and warning system procedures.
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SUSQUEHANNA RIVER BASIN
LEGGETTS CREEK KAWANNA
PENNSYLVANIA

GRIFFIN DAM
NDs ID No, 188

PENNSYLVANIA GAS AND WATER COMPANY

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

MAY 1978

APPENDIX A
CHECKLIST ~ ENGINEERING DATA
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CHECKLIST

ENGINEERING DATA

HYDROLOGY AND HYDRAULICS

NDs DER
NAME OF DAM: __GRIFFIN DAM ID NO.:__188 ID NO,: _35-29

ELEVATION TOP NCRMAL POOL (STORAGE CAPACITY): __1352.9 - 1614 acre - ft.
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1361.5 - 2581 acre ft
ELEVATION MAXIMUM DESIGN POOL: __1361.5

ELEVATION TOP DAM: _1361.5

SPILLWAY CREST:
a. Elevation 1352.9
b. Type _ Masonry weir - broad crested
c. Width 6.5 ft.
d. Length 20.0 ft.

e. Location Spillover _Center of dam
~ f. Number and Type of Gates __pope

CUTLET WORKS :*
a,. Type _30-inch C.I.P. with valves in wet tower
b. Location _Right upstream spillway approach wall
c. Entrance Inverts _unknown
d. Exit Inverts _1318.5
e. Emergency Draindown Facilities _30-inch C.I.P. (above)

HYDROMETEOROLOGICAL GAGES:

a. TyPe _nope
b. Location _none
c. Records __pope

MAXIMUM NONDAMAGING DISCHARGE: __136Q cfs

*Also %-inch syphon upstream invert 1348.0
downstream invert 1318.5

Aeh




SUSQUEHANNA RIVER BASIN
LEGGETTS CREEK, LACKAWANNA COUNTY
PENNSYLVANIA

GRIFFIN DAM

NDs ID No. 188
PENNSYLVANIA GAS AND WATER COMPANY

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

MAY 1978

APPENDIX B
CHECKLIST - VISUAL INSPECTION
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< GRIFFIN DAM

A, View from Left Abutment |
Downstream Spillway Walls at Center }
Wet Area on Right Abutment at Left of Photograph |

B. View from Left Upstream Reservoir Shore
Spillway Bridge, Spillway Approach Channel,
and Masonry Intake Structure
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GRIFFIN DAM

Downstream of Spillway Channel

C'

Spillway Looking Upstream

D.

D-2




GRIFFIN DAM

E. Wet Area on Right Abutment
Vertical Sticks Approximately
Delineate Area

s
Riprap on Upstream Slope
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GRIFFIN DAM

APPENDIX E
EQLO

1. General Geology. The damsite and reservoir are located
in Lackawanna County, Lackawanna County was completely covered
with ice during the last continental glaciation of Pleistocene time,

‘The general direction of ice movement was S 35°-40° W, Glacial
drift covers the entire County, except where subsequent erosion
has removed it. Thick deposits of glacial outwash occur in many
places along the Lackawanna River, and are 50 to 100 feet thick
near Dickson, Scranton, and Moosic.

The only important structural feature in Lackawanna
County is the Lackawanna Syncline, which traverses the County
in a southwesterly direction. The syncline enters the County at
the northeast corner as a narrow shallow trough, gradually deepens
and broadens toward the southwest, and reaches its maximum
development in Luzerne County, The rock formations exposed
range from the post-Pottsville formations (youngest) through the
Pottsville, Mauch Chunk shale, Pocono sandstone to the Damascus
formation of the Catskill group (oldest). The rim rocks, the
Pottsville formation and Pocono sandstone, have dips that rarely
exceed 10° to 20° and form a rather simple syncline., The core
rocks, the post-Pottsville formations, are folded into a series of
minor anticlines and synclines which trend about N 70° E. The
rocks in the northwestern and southeastern parts of the County,
outside of the limits of the Lackawanna Syncline, are generally
horizontally stratified.

The Lackawanna River, in general, follows the axis of
the Lackawanna Syncline. Southeast of the Lackawanna River,
the rise in terrain is quite gradual and the crests of the high
mountains are several miles from the Lackawanna River, Streams,
such as Roaring Brook, Stafford Meadow Brook, and Spring Brook,
have cut deep canyons through the mountains and follow a tortu-
ous course to their confluence with the Lackawanna River near
Scranton, Pennsylvania. Northwest of Lackawanna River, the
mountains rise abruptly to a sharp ridge which in most places is
somewhat higher than the country to the northwest, Consequently,
most of the drainage in this part of the County flows westward by
way of Tunkhannock Creek. A few small tributary streams, how-
ever, such as Leggetts Creek, flow eastward from this area into
Lackawanna River. In the area of interest, the Lackawanna River
streambed is founded in post-Pottsville formations. Proceeding
uphill from the river, the older Pottsville formation, Mauch




Chunk shale, Pocono sandstone, and Catskill continental group
are encountered in turn. The tributary streams, in flowing down
the mountains, have generally cut through or around the hard
sandstone and conglomerate members, and have eroded their
streambed into the softer shales and glacial till. The Catskill
continental group of rocks underlies the greater part of
Lackawanna County.

2, Site Geology. The horizontally stratified sandstone
and shale formations of the Catskill group underlie the site of
Griffin Dam. There are no records of any kind that would indi-
cate the nature of the materials upon which the dam was con-
structed. Judging from the sandstone outcrops in the streambed
and along the banks, it is believed that the masonry, or central,
portion of the dam and spillway is founded upon a laminated and
seamy gray sandstone. The masonry core walls, on either side
of the central structure, are probably founded upon the same rock
for, at least, a portion of their length. The overburden appears
to be a relatively impervious mixture of silt, sand and clay, and
is probably a combination of glacial till and decomposed red
shale. Due to the horizontal nature of the apparent shale layer,
the depth of overburden appears to be greater at the top of dam
abutments than it is at the bottom contact with the sandstone
formation.
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