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PHASE I REPO IRT
National Darn Inspection Program

Gravel Lick Dam

Pennsylvania

[ C].earfield County

Gravel Lick Run

27 June 1978 (visual inspection)

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

Based on a visual inspection and available engineering ~~~~~~~~~~~-the dam and its appurtenances. are considered to be in fair
condition.

The spiliway and dam are capable of passing and/or storing
k: the flow resulting from a storm of PMF magnitude without

overtopping the embankment. As a result, the spiliway is
considered adequate. Seepage through the downstream slope,
steadily increasing pore pressures near the downstream toe
and erosion below the downstream bench level are apparent.
It is recommended that: 1) the owner engage the services of
a qualified registered professional engineer to investigate
the seepage through the downstream face and evaluate the
increasing pore pressure conditions at the toe; (remedial
measures should then be implemented as required); 2) the
erosion gullies along the downstream face be backfilled and
seeded; 3) a formal warning system be implemented to protect
those persons downstream who may ultimately be affected by
an embankment breach; and 4) the dam should be inspected on
a periodic basis to check for hazardous conditions which
aight develop.
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‘ PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

GRAVEL .LICK DAM
NDI# PA—807 , PENNDER# 17—109

SECTION 1
GENERAL INFORMATION

1.0 Authority .

The Darn 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.

1.1 Purpose.

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

1.2 Description of Project,

a. Darn and Appurtenances. Gravel Lick Dam, locally
known as Lake Bimini Dam , is an earthen embankment approxi-
mately 1,800 feet in length with a maximum height of 75
feet. Incorporated into this facility are both a service
and an emergency spiliway. The spillways are located at the
(west) right abutment. The service spiliway consists of a
drop inlet control weir, a rectangular channel, and a rock—
lined jump-type stilling basin; all located within the
trapezoidal shaped emergency spiliway.

The outlet works consists of a 24-inch diameter con-
crete pipe. This line is valved at the intake and is
located to the right of the darn center. The pipe carries
flow approximately 360 feet- before it is discharged into a
riprap—lined channel at the toe of the darn (see Figure 3).

Another appurtenance of note is the piezometer building .

located about 20 feet beyond the base of the toe in a flat,
grassy area immediately downstream of the embankment. Con-
tained within the structure are the gauges and miscellan—
eous equipment. 

-

b. Location. Gravel Lick Dam is located on Gravel
Lick Run in Sandy Township of Clearfield County, Pennsyl—

f” vania. The 8tructure is located less than 1/2 mile north of
the Penfield Interchange of Interstate 80 and approximately1
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2 miles northeast of the city of DuBois (see Regional
Vicinity Map, Appendix G). The darn, reservoir , and water-
shed are located within the Sabula U.S.G.S. 7.5 minute
quadrangle and the coordinates of the dam are N4].° 08’ and
W78° 42’ 45”.

c. Size Classification. Intermediate (75 feet high,
5,500 acre-feet storage cap~~ity).

d. Hazard Classification. High (see Section 3.l.c.6).

e. ‘ Ownersh i_p. Treasure Lake of Pennsylvania, Inc.
3300 University Drive
Coral Springs , Florida 15801

f. Purpose. Gravel Lick Darn was constructed as part
of the Treasure Lake Real Estate Development. The reservoir
serves as a recreational facility for property owners within
the resort community.

• g. Historical Data. Gravel Lick Dam was designed for
Treasure Lake , Inc., by R. H. Keddal and Associates, Inc.,
of Bethel Park, Pennsylvania. Construction began in July
1971 and was completed in June 1974. The only modification
to the embankment since its completion , has been the instal—
lation of a sanitary sewer line along the bench which crosses
the downstream face of the embankment approximately at
elevation 1470. Seepage around the left abutment required
some drainage modification which were implemented in 1977.

1.3 Pertinent Data.

a. Drainage Area. 1.32 square miles.

b. Discharge at Dam Site. Discharge records are not
available for this facility . The owner ’s represen tative
could not recall the maximum discharge with any certainty .
It was pointed out, however , that the emergency spiliway has
never discharged.

Outlet Works Conduit at Operating Pool - A corn-
puter analysis included in the design calculations indicate
the discharge to be approximately 90 cfs.

Emergency Spillway Capacity at Maximum Pool
Elevation = 8,600 cfs.

C. Elevation (feet above mean sea level).

Top of Darn — 1505.

Maximum Pool Design Surcharge — 1501.6.

~ -~
‘
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• L Service Spiliway Crest — 1495.0.

Emergency Spillway Crest - 1497.5.

Maximum Pool of Record - Not known.

Normal Pool - 1495.

Upstream Portal Invert Outlet - 1449.

- Downstream Portal Invert Outlet Conduit - 1433.

Streambed at Centerline 1427.

Maximum Tailwater - Not known.

d. Reservoir Length (miles).

Maximum Pool = 1.2 (elevation 1505).
Normal Pool 1.1 (elevation 1495).

e. Storage (acre-feet).

Service Spiliway Crest 5,500 (elevation 1495.0).

Emergency Spillway = 5,970 (elevation 1497.5).
Top of Dam 7,800 (elevation 1505).

Design Surchar ge ~~l,830.

f. Reservoir Surface (acres).

Service Spillway Crest 193 (elevation 1495).

Emergency Spillway 203 (elevation 1497.5).

Top of Dam 226 (elevation 1505).

Maximum Design Pool 226 (elevation 1505).

g. Dam.

Type - Zoned earthf ill. -

Length - 1,800 feet.

Height - 75 feet.

Top Width - 40 feet.3



Side Slopes - upstream 3H:1V
upper downstream 2.5H:1V
lower downstream 3H:1V

Zoning - Drawings indicate the embankment is
construc ted of an impervious clay core pro tected on both
sides by 10 feet of filter material. The upstream and
downstream slopes are composed of semi—pervious materials.
Two feet of dumped ri prap placed on 8 inches of gravel
protect a portion of upstream face against wave action.

Impervious Core — Drawin gs indicate a central cor e
with a top width of 20 feet at five feet below the crest and
increasing to a maximum width of about 70 feet at its base.

Cutoff - The impervious clay core was apparently
extende d to the bedrock surface and serv es as a cuto ff
trench of varying width.

Grout Curtai ~ - None indicated.

h. Outlet Conduit.

Type - 24-inch diameter concrete pipe supported on
a concrete cradle.

Length - 357 feet.

Closure - 24-inch slide gate mounted on the up-
stream end of the pipe.

Access - The intake is submer ged and is not acces-
• sible.

Regulating Facilities — Flow is re gula ted by the
gate on the intake. Operation of the gate is provided from
the top of the dam.

i. Spillway . . 
-

Type (service ) — Concre te rec tan gular channel with
an uncon trolle d drop inlet weir. At approximately 400 feet
down stream , the concrete terminates and a rock-lined , trape-
zoidal channel continues.

Weir Length - 8 feet.

Channel Length 1,300 feet.

Crest Elevation — 1495.

4 -
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- Type (emer gency) - Uncontrolled na tural channel
with a trapezoidal cross—section. 

-

Channel Width - 150 feet.

Channel Length = 1,300 feet.

Crest Elevation — 1497.5

Upstream Channel - Riprap—lined channel.

Downstream Channel — Flow passes down a moderate
to steep sloped , heavily wooded valley immediately beyond
the dam. At approximately 1/2 mile downstream , Gravel Lick
Run passes beneath Interstate 80. The stream enters Sandy
Lick Creek about another 1/2 mile downstream.

j. Regulating Outlets. 24-inch diameter reinforced
concrete pressure pipe supported by a concrete cradle. A
sliding gate is located at the intake and is controlled
manually from atop the darn crest. The outlet works are
intended to also serve as the emergency drawdown facilities.

(
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SECTION 2 -

.

ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources.

1. Hydrology and Hydraulics. A complete hydro-
logy and hydraulic anal ysis by Systems Plannin g Associates
of Pittsburgh , Pennsylvania , is available from PennDER
files. Also obtainable from these files is a report prepared
by PennDE R in May 1971 on the application of Treasure Lake ,
Inc., for construction of Lake Bimini Dam (Gravel Lick Dam).
The re por t summarizes ava ilable hydrolo gic and hydr aulic
design data. Included are references to basic design para-
meters and pertinent features of the project.

2. Embankment. The embankment design was based
on data presented in the report prepared by Engineerin g
Mechani cs, Inc., of Pittsburgh, Pennsylvania , titled “Sub-
surfac e Inves tigation and Ear thwork Desigr ”. The report
includes a summary of the subsurface investigation , along
with results of seepage and stability analyses.

3. Appurtenant Structures. Structural design
data and computations are included in the re por t pre pare d by
Systems Planning Associates available from PennDER files.

- 
b. Design Features.

1. Embankment. The contract drawings indicate
the dam embankment is a zoned ear thfill struc ture . An
impervious core and cutoff trench to rock are provided along
the embankment centerline. Ten—foot wide filters are pro-
vided on each side of the impervious core material (see
Figure 2).

The outer zones are comprised of semi—pervious mater-
ial. The embankment is provided with side slopes of 3H:lV
upstream and 2—1/2H:1V downstream above elevation 1470.

• There is a 15—foot wide berm at elevation 1470 on the down-
stream face. The slope below this elevation is 3H:lV. The
dam crest was measured to be 40 feet wide and contains an
asphalt roadway surface. A 2—foot thick zone of riprap
covers an 8-inch filter blanket on the upstream face between
elevation 1485 and the top of the dam. A 30-foot wide drain
is located a~ the downstream toe to control the phreatic
surface within the embankment (see Figure 2 ) .

6
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• 2. Appurtenant Structures.

a) Service Spillway. The service spiliway
is a rec tangular , 8—foot wide reinforced concrete channel
located within the emergenc y spillway at the ri ght abutment
(see Figure 3 and Photograph 6). A “drop inlet” type
concrete weir controls flow at the entrance. An 8-inch
thick by 2-foot deep reinforced concrete key is constructed
at the entrance just downstream of the weir. The wingwalls

- are backfilled with 1.5 feet of gravel to facilitate proper
drainage.

b) Emergency Spiliway. The emergency
spiliway is a trapezoidal - channel, 150 feet wide at the
base , cut into rock at the right abutment. The side slopes
are 2ff :1V. The depth of the spillway at the control section
is 7.5 feet below the crest of the dam (see Figures 3 and
8).

c) Outlet Works. The outlet works serving
Gravel Lick Darn are located to the right of the darn center.
The system includes a submer ged intake structure , a sliding -

tra sh screen and sluice gate , a 24—inch pipe passing through
the darn, and a riprap-lined plunge pool (see Figures 3, 4,
5, and 6).

d) Piezometric Monitoring System. A system
of piezometers was installed in the embankment during
construction. The subsurface investigation and earthwork
design repor t recommen ded the system in order to monitor
pore pressure development throughout the construction phase.
The gages and opera ting mechanism s are housed in a small
masonry buil ding located at the base of the toe (see Figure
7 and Photograph 12).

c. Design Data and Procedures.

1. Hydrology and Hydraulics. The design report
prepared by Systems Planning Corporation details the hydro-
logic/hydraulics utilized. -

In essence the following design criteria were adopted:
1) the pr incipal spillway should pass the flow associated
with a 100-year 24-hour storm (4.6 inches of rainfall); 2)
the emergency spillway should pass inflow associated with
the maximum probable flood (as per Bureau of Reclamation
Procedures); 3) half of the discharge from Lake Rene will
flow through the Galion Bay spillway into Gravel Lick from
coincident storms of similar intensities. -
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It was also noted in the design report that the rain-
fall intensities utilized to determine the maximum probable
flood varied from 20 inches for a 4-hour storm to 35 inches
in 48 hours which are of the same order of magnitude of the
record July 1942 Smethport part area rainfall of greater
than 30 inches in 4-1/2 hours.

2. Embankment. Two geotechnical reports were
prepared for this project. The geology of the area was
studied and reported by personnel of R. M. Keddal and Asso-
ciates , Inc., of Bethel Park, Pennsylvania , and the subsur -
face investigation and ear thwork design were presen ted by
Eng ineering Mechanics , Inc., of Pittsburgh, Pennsylvania.

Pertinent recommendations from the above studies
include removal of the alluvial soils in the embankment
area , installation of a cutoff extending through the coal
outcrop to the underlying sandstone and sealing of exposed
carbonaceous shale and coal seams to prevent leakage.

Review of the embankment design report indicates that
soils parameters for the design were estimated (conserva—
tively) from triaxial tests on undisturbed colluvial soil
samples recovered during the drilling program. The reported
design parameters are as follows :

Shear Streng th Permeability
Material Location C (psf) Ø (deg.) k(cm/sec )

Base 0 31 10
_s

Core 0 26

Shell (with confining 3pressure < 4 ,000 psf) 200 24 10

Shell (with confining 3pressures > 4,000 psf ) 0 26 10

Factors of safety (presumably for steady state condi-
tions only) were reported as:

Factor of Safety
Station Upstream Downstream

7+50 2.2 1.6
11+50 2.0 1.5

8
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Seepage anal yses were performed based on the assumed
permeability parameters which indicated that a 30-foot wide
toe drain was required to “reduce seepage along the front
(downstream ) face of the dam ”.

As the parameters were assumed , further triaxial
testing was recommended during construction for verifica-
tion. In addition, it was recommended that soils in the
earth embankment be compacted to at least 110 percent of the
maximum dry density obtainable by ASTM Test Designation
D698—70 (Standard Proctor).

3. Appurtenant Structures. Detailed design
• calculations (hydraulic and structural) were presented for

the outlet system by Systems Planning Corporation. Design
details include anal ysis for impact , vibration, etc. A
drawdown curve for the outlet system is also presented.

2.2 Construction Records. •

R. M. Keddal and Associates, Inc., acted as project
supervisors during construction. During this period, they
compiled a series of memoranda and status reports which are
now available in PennDER files. In addition , photographs
taken by both Keddal and PennDER personnel are also avail-
able in PennDER files.

2.3 Operating Records.

No operational records are available.

2.4 Other Investigations.

Two studies have been undertaken by GAl Consultants
relative to Gravel Lick Darn since its completion. The first
study in May 1976 , assessed the seepa ge throu gh the left
abutment and presented a remedial system of sub—drains which -

were installed. The second study consisted of a Phase I
inspection of all Treasure Lake Dams in October 1977.

- Recommendations contained therein are under current consider-
ation by the owner.

2.5 Evaluation.

Engineering data available were provided by the PennDER
and Treasure Lake , Inc. The information obtained is con-
sidered sufficient for a Phase I evaluation..

• 9
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• SECTION 3

VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the structure
and its appurtenances suggests that the facility is ade-
quately maintained; however, its overall condition is fair.

- 

b. Embankment. Based on the visual inspection , the
condition of the embankment is considered fair .  The slopes
are adequately maintained with no signs of undesirable
vegetation. The downstream slope is covered wi th crown
vetch while the upstream slope is protected with a layer of
durable sandstone riprap. No signs of cracking or slope
distress were evident. The crest is covered with an asphalt
road surface with guard rails lining both sides.

• Erosion gullies are evident across a large portion of
the downstream face between the bench and the toe. These
gullies are the apparent result of unchecked surface runoff
prior to growth of the thick crown vetch cover.

A broad seepage area was located approximately 200 to
350 feet from the left abutment and surfacing about 9 to 12
feet below the bench level. The area is characterized by a
change of vegetation and in particular a lack of dense crown
vetch. No positive determination could be made as to the
origin of the seepage. The amount of seepage appeared to be
minimal; however, its relative height on the downstream
slope is of concern.

Discharge ends of the toe drain pipes as shown on the
contract drawings were located approximately 25 feet down-
stream and to the left of the outlet conduit. Only the left
abutment drain was discharging at the time of the inspection
with a flow estimated not to exceed 25 gpm.

c. Appurtenant Structures.

1. Service Spillway. The primary spiliway
appears to be in excellent condition. No indications of
concrete deterioration were visible; however , much of the
wingwalls are concealed by overgrowth of vetch from adjoin-
ing slopes (see Photograph 7). At the time of inspection ,
the weir was discharging under a head of 0.2 feet. The
natural channel section of the primary spillway located
downstream also appeared to be in good condition.

• 

- 
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- 2. Emergency Spiliway. According to the owner ’s
representative, the emergency spillway has never discharged.
Its condition at the time of inspection was excellent (see
Photographs 7 and 8).

3. Outlet Conduit. The intake end of the outlet
conduit is submerged and cannot be inspected under normal
conditions. The manually operated valve control, located
f lush against the upstream slope near the crest, is approx-
imately ten feet above normal pool and in apparent good
condition (see Photograph 9). The valve is reportedly in
proper operating order but was not operated in the presence
of the inspection team. The box .casing which serves to —

protect the valve stem was firmly in place but displayed
minor corrosion throughout its visible length.

The discharge end on the outlet conduit appears to be
in good condition. No signs of concrete weathering are
evident. The plunge pool and downstream channel immediately
beyond the conduit also appear to be in good condition.

4. Piezometric Monitoring System. The masonry
building housing the instruments is in excellent condition.
The instruments are operable but were not read during the
inspection.

The gauges were read and recorded by R. N. Keddal and
Associates, Inc., until 1975. Their readings are contained
in the owner ’s and PennDER files. Piezometer readings were
last taken in the fall of .1977 by GAl Consultants, Inc.

5. Reservoir Area. The reservoir area is
bounded by moderate, heavily wooded slopes. No signs of
slope distress were in evidence at the time of inspection.

6. Downstream Channel. The downstream channel
immediately beyond the embankment is fairly narrow and
heavily wooded. At approximately 0.5 miles south of the
embankment, Gravel Lick Run passes beneath Interstate 80.
Further downstream, approximately 1 mile from the embank-
ment, Gravel Lick Run passes beneath PA Route 255 and merges
with Sandy Lick Creek. Sandy Lick Creek, at this point, is
a meandering stream in a broad floodplain. The only damage
likely to be incurred as a result of an embankment breach up
to this point (one mile) would be associated with the two
highways. Nevertheless, located adjacent to the stream
about 2.5 miles from the embankment are a major shopping
complex and a power substation. Both are likely to be
affected by a breach of the Gravel Lick embankment. Conse—

U quently, the hazard rating for this facility is high. 

1 ~~~~~~~ f— - •— — —
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3.2 Evaluation. -

The visual inspection revealed -the facility to be
adequately maintained. The appurtenant structures are
generally in good condition and appear to be functioning
properly. The presence of an extensive saturated area
coupled with noticeable erosion of the downstream indicates
the overall condition of this facility is “fair”. The
volume of seepage was small and not measurable (see Section

- 3.1.b) .

Downstream conditions indicate that many lives would be
affected and much property damage incurred in the event of
an embankment breach. Thus , the hazard rating of this
facility is considered high.

12
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SECTION 4
OPERATIONAE PROCEDURES

4.1 Normal Operating Procedure.

According to the owner’s representatives, there are no
formal operational procedures at the facility . Excess
reservoir inflow is passed through the service spiliway and
into the stream channel below the embankment. The outlet
conduit is opened at least once a year to ensure its opera-
bility. The emergency spillway is designed to handle storms
of PMF. intensity but reportedly has never discharged.

4.2 Maintenance of Darn.

The dam is reportedly maintained on an as-needed basis.
Part of the regular maintenance includes clearing debris
from the service spiliway, and operating the gate valve on
the outlet conduit. The embankment slopes are essentially
self maintaining and require little attention. • The dam and
spillways are readily accessible from the roadway system
of the development.

4.3 Maintenance of Operating Facilities.

Other than occasionally operating the gate valve, no
regular maintenance is performed on the operating mechanism.
The hand operator is readily accessible from the embankment
crest at a break in the guardrails (see Photograph 9).

4.4 Warning Systems.

There are no formal warning systems in effect.

4.5 Evaluation. -

The facility is designed to require little maintenance
and its overall appearance is good. No formal operations
and maintenance manuals are available. There is no formal
warning system for downstream residents who could be af—
fected by a failure of the darn.

( 
. • 
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SECTION 5 -

HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

The hydrologic and hydraulic analyses available from
PennDER are very extensive. Included are discussions sup-
ported by calculations pertaining to stage—volume relation-
ships, primary and emergency spillway analysis, outlet
works, etc. Structural and foundation analyses relative .to
these appurtenances are also included.

Gravel Lick Dam has a watershed equal to 1.32 square
miles. Consideration, however , was also given to Lake Rene
located just north of the facility. Lake Rene was in the
process of being altered during the Gravel Lick Darn design
with the addition of a saddle dam across Wolf Creek located
at the northwest corner of the present reservoir (see Appen-
dix C). The resulting watershed for Lake Rene was deter-
mined to be approximately 4.7 square miles. It was assumed
one-half of the discharge from Lake Rene would pass into
Gravel Lick Reservoir (via discharge facilities through
Galion Bay). Consequently , the total watershed contributing
to Gravel Lick Reservoir was assumed to be 3.67 square
miles.

Three separate hydraulic systems have been implemented
at this facility. The outlet system was designed to carry
flows during the construction period and to draw down the
reservoir when necessary thereafter. The service spiliway
is designed to maintain a poo1 elevation of 1,495 feet and
to accommodate a flood with a 100-year recurrence interval
(Design Discharge 159 cfs). The emergency spillway system —

was designed to prevent overtopping of the dam during the
maximum probable flood (not the PMF as defined herein) as
developed by Bureau of Reclamation procedures (Design Dis-
charge 3,200 cfs with 2.6 feet of freeboard).

5.2 Experience Data.

Discharge records are not kept ror this facility. As a
result, no data pertinent to spillway evaluation based on
past performance are available.

5.3 Visual Observations.

On the date of the inspection, no conditions were
observed that would indicate that the appurtenant structures
of the dam could not operate satisfactorily during a flood
event.

14
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5.4 Overtopping Potential.

The “PMF Peak Flow” was determined from an empirical
curve supplied by the Corps of Engineers, Baltimore Dis-
trict. The curve used was one prepared for the Ohio River
Basin. Based on this curve and a drainage area of 1.32
square miles, Peak PMF Q = 2574 cfs. The size category is
“intermediate ” and the hazard rating “high” . Consequently ,
the SDF is the PMF.

Calculations were performed to determine the over—
topping potential at this facility. The maximum discharge
of the emergency spillway was found- to approximately equal
8600 cfs. A comparison of peak inflow (2570 cfs) with
maximum discharge indicates the facility is capable of
passing and/or containing the inflow resulting from a storm
of PMF intensity.

Additional calculations consider the effects of inflow
from Lake Rene on Gravel Lick Dam. An attempt was made to
verify the design criteria of Systems Planning Associates as
stated in Section 5.1 using the procedure recommended by the
Corps of Engineers , Baltimore District. Based on the recom-
mended procedure and an equivalent drainage area of 3.67
square miles , Peak PMF Q = 6006 cfs. A comparison of peak
inflow with maximum discharge (8600 cfs) indicates the
spiliway is also capable of passing the PNF for the equiva-
lent drainage area stated above.

Further calculations were performed in accordance with
the procedures recommended by the Corps of Engineers, Baltt—
more District , which indicate the facilities associated with

• Lake Rene are capable of passing and/or storing the probable
maximum flood (PMF) without overtopping . Discharge from
Lake Rene normally enters Gravel Lick Reservoir via Galion
Bay. The combined maximum discharge capacity of the emer-
gency spillway and outlet works at Galion Bay Darn is approxi-
mately 1200 cfs. Adding 1200 cfs to the already computed
Peak Inflow Q = 2570 cfs for the Gravel Lick watershed
yields a value of 3970 of S.  A comparison of peak Inflow
(3970 cfs) with maximum discharge at Gravel Lick Dam (8600

- cfs) indicates that Gravel Lick Darn is capable of handling
additional flow from Lake Rene during the PMF event.

5.5 ~pi1lway Adequacy.

The facility will pass and/or contain inflow associated
with the PZ4F; as a result , the spillway is deemed adequate .

-__
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• SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Two problem areas of concern were
noted relative to the embankment. One involves the erosion
gullies visible across the downstream face which were
apparently formed by surface runoff during and immediately
after construction. These have since been seeded and the
majority are protected by a vegetative cover. The condition
is presently considered a minor problem which can be reme-
died by backfilling and reseeding and does not pose an
immediate threat to the stability of the structure.

The second problem involves the broad saturated area
located along the downstream slope (see Section 3.1.b). The
location of the seepage, about 9 to 12 feet below the bench
level suggests that its source may be the sanitary sewer
system that underlies the bench. Regardless of the origin
of the seeps the area influenoed by the additional pore
pressure is likely to reduce the overall stability of the
embankment.

b. Appurtenant Structures. Based on the visual
inspection, the appurtenant structures appear to be stable
and in good condition~.

6.2 Design and Construction _Techniques.

a. Embankment. A subsurface investigation and
embankment design report were prepared by a geotechnical
consultant prior to construction (see details in Section
2.l.c.2). As previously noted, assumed strength and perme-
ability parameters for embankment materials were utilized
based on triaxial testing of colluvial samples obtained
during the drilling program. It-was recommended that the
parameters be verified by testing of actual embankment
materials during construction.

Pore pressure development was recognized as a potential
problem during construction , thus an extensive monitoring
system containing 29 piezometers was recommended . This
system was - installed during the embankment construction;
however , there is no evidence (in available files) that the
soil parameters were verified. In fact, the only gradation
test of record in PennDER files indicates that the shell
materials does not meet the design permeability requirement.

1 6 -  
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Correspondence dated August 3, 1971, also indicate that
additional drilling with hydraulic pressure testing of the
bedrock was performed after construction was initiated.
Based on this testing , seepage was anticipated through the
embankment upon reservoir filling. It was recommended that
an evaluation of the seepage be made after reservoir filling
and remedial grouting be conducted if found necessary.

This design philosophy appears inconsistent in that
only a nominal drainage system was recommended to provide -

seepage control. It is also noted that a fi lter system
adjacent to both the upstream and downstream face of the
impervious core material is shown. on the design drawings ;
however , there are no indications that the f i lter has a
drainage outlet and consequently would be inoperable in
lowering the phreatic surface within the downstream portion
of the dam.

Construction photographs and generalized reports are
available in PennDER files indicating adequate construction
procedures were utilized. The project duration was unusu—
ally lengthy, commencing in July 1971 and not being com-
pleted until June 1974.

b. Appurtenant Structures. Detailed analysis were
utilized in the design of the appurtenant structures. The
design philosophy resulted in an adequately sized spillway.
Based on observed field conditions, construction techniques
were also adequate.

6.3 Past Performance.

No formal records are available ; however , based on
field observations, the facility has functioned adequately.
Seepage through the left abutment developed as anticipated ,
and has been subsequently controlled by a collector system.

RevIew of recent piezometer data shows high pore pres-
sure development near the toe possibly indicating plugging
of the toe drain or flow in excess of the drain capacity.

6.4 Seismic Stability.

The darn is located in Seismic Zone No. 1 and is thus
subject to minor earthquake induced forces. Since the
embankment is broad-based and constructed of residual soils,
it is believed that under well-drained conditions the static
stability would be sufficient to withstand minor earthquake

- 17 
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induced forces. However, as seepage and high pore pressures

are apparent near the downstream toe, small dynamic forces
may be significant and should be considered in future

evaluations of the embankment stability .

~T L 
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ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment. ‘ 
-

a. Safety. Based upon the visual inspection and
available engineering data , Gravel Lick Dam is considered to
be in fair condition. Seepage was noted on the downstream
slope approximately 9 to 12 feet below the bench level and
between 200 to 350 feet from the left abutment. Noticeable
erosion has also occurred below the bench level. Review of
recent piezometer readings also indicate that a steady
increase of pore pressures has occurred near the downstre.un
toe drain. Hydraulic and hydrologic calculations used as
part of our investigation indicate that the spiliway is
capable of passing and/or storing the flow resulting from a
storm of PMF magnitude and , therefore, is adequate.

b. Adequacy of Information. The available data are
co~sidered sufficient to make an accurate Phase I assessment
of the facility.

c. Urgency. It is suggested that the recommendations
and studies listed below be implemented immediately .

d. Necessity for Additional Investigations. An addi-
tional investigation is deemed necessary to determine the
origin of the seepage along the downstream face of the
embankment and to assess the apparent increase in pore
pressure near the downstream toe.

7.2 Recommendations/Remedial Measures.

It is recommended that:

a. The owner should engage the services of a quali-
fied registered professional engineer to investigate the
seepage through the downstream face and evaluate the in-
creasing pore pressure condition at the toe. Remedial
measures should then be implemented as required.

b. The erosion gullies of the downstream face be
backfilled and reseeded.

c. A formal warning system and plans for round-the—
clock surveillance during periods of unusually heavy rain—
fall be implemented to protect downstream residents who may
ultimately be affected by an embankment breach.

19
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d. The facility be inspected periodically by quali-
fied personnel to check for hazardous conditions which might
develop.

20
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CHECK LIST ID * PennDER. 17—109

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS : 1.32 square miles.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 1495 (5,550 acre—feet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : 1497. 5 (5 ,970 acre—feet) .

ELEVATION MAXIMUM DESIGN POOL: 1505 (7 , 800 acre—feet) .

ELEVATION TOP DAM : 1505. 
-

SPILLWAY DATA: - - -

a. Crest Elevation (service) 1495; (emergency)~ 1497.5.

b. Type (service) drop inlet, concrete channel; (emergency) uncon—
Eroiied natural. channel.

C. Weir Length (service) 8 feet. -
d. Channel Length Iservice) ~1, 300 feet, (emergency) ~1,300 feet. 

-.

e. Location Spillover Both spiliway at right abutment.
f. Number and Type of Gates None.

OUTLET WORXS: -

a. Type 24—inch diameter low level conduit.
b. Location Left of spiliways and right of dani center. -

c. Entrance Inverts 1449.
d. Exit Inverts 1433. -

e. ~~ergency Draindown Facilities Manually operated gate at entrance.

HYDROMETEOROLOGICAL GAGES:

a. Type Rain.
b. Location Sewage treatment plant.

c. Records Records compiled since 1975.

MAXIMUM NON-DAMAGING DISCHARGE : Not available.
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PHOTOGRAPH 1 View of Gravel Lick Darn taken from the lef t
abutment.

PHOTOGRAPH 2 View of the downstream slope of Gravel Lick
Darn taken from the area of the right abut-
ment .

PHOTOGRAPH 3 View of erosion channels below the berm on
the downstream slope of Gravel Lick Darn.

PHOTOGRAPH 4 Same as Photograph 3.
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PHOTOG RAPH 5 View of a large area of seepage approximately
200 feet from the intersection of the berm
and the left abutment. Crown vetch woLuld not
grow in the wet areas making it rather easy
to locate the seepage.

PHOTOGRAPH 6 Close-up view of the primary spiliway outlet
at Gravel Lick Dam. This concrete channel is
simply a trench constructed within the larger
emergency spillway. -

PHOTOGRAPH 7 View of the primary spillway as it passes
beneath the road which is located atop the
crest of the dam. -

PHOTOGRAPH 8 View of the emergency spiliway looking down-
stream. At this point, water is discharged
back into the natural drainage. -
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PHOTOGRAPH 9 Clo?e-’up view of gate ~n out3,øt ~o~ks of
Gr~ve1 Lick pafl ,

• PHOTOGRAPH 10 Vis-~w of tjte dj ~sc~ a~ge en4 ~f the 24-inch
RCP which passes beneath the Gravel pick

PBO~~~ RAPli 11 View of three 4’—ij~ç3i WC pipq.~ d~achaZ~gI~~
j~ a aall stream -j~i;t down5t~ e~~~ of t~$
1*ft abutment . The pipes were -irt~ ta~~44
to coLlect and div•r~ ~~~~~ wb~~ wu
apparently passing thro~gh c~oal ~~
1eft~ abutment

PHOTOGRAP~ 12 -View of the wooded area just downstream of
the dam as it is seen from the crest ~~
the Grave l Lick embankment.
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GEOLOGY*

The Gravel Lick Dam site is underlain by sedimentary

strata of the Pennsylvanian age Conemaugh Formation. • These

units are characterized as cyclic sequences of sandstone,

siltstone, and shale with some thin coal and limestone

seams .

The site is located near the axis of the Caledonia

Syncline and the dip is reportedly 2 to 3° in the Gravel

Lick Basin .

Alluvial soils are predominant within the reservoir

reaching a maximum depth of 20 feet in the lower parts of

the valley. Thin colluvial and residual soils are pre—

dominant on the hills surrounding the reservoir .

* This section is an abridged and edited version of a pre—
construction report titled , “Volume 1” - Geologic Inves—
tigation prepared by J. A. Bellicini of R. M. Keddal and
Associates, Inc.
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