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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION
AND
RECOMMENDED ACTION J
Name of Dam: Locust Lake Dam

NDS ID No. PA-00666;
DER ID No. 54-164

Owner : Commonwealth of Pennsylvania
~ State Located: Pennsylvania

County Located: Schuylkill

Stream: Locust Creek

Date of Inspection: 17 August 1978

Inspection Team: Gannett Fleming Corddry and
Carpenter, Inc.
Consulting Engineers 1
P.0. Box 1963
Harrisburg, Pennsylvania 17105

Based on the visual inspection, available records,
calculations, and past performance, Locust Lake Dam
is judged to be in very good condition. The spillway
will pass the Probable Maximum Flood (PMF) without
overtopping the dam. 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 adequate. Neglecting the ef-
fects of surcharge storage, the spillway can ac-
commodate a flood with a peak inflow of 143 percent
of the PMF peak flow.




In view of the concern for the safety of Locust
Lake Dam, the following measures are recommended to
be undertaken by the Owner immediately:

(1) Raise the riprap on the upstream slope
of the embankment to the top of dam elevation.

(2) Develop a detailed emergency warning
system for Locust Lake Dam.

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

(1) 1Install two or more observation wells,
or other instrumentation, downstream from the axis of
the dam. The instrumentation should be located in
the vicinity of the wet area at the toe of the
embankment to determine the water level in the downstream
embankment. Periodically monitor and record the
water levels and continue to observe the wet area so
that any change in conditions is apparent.

’ (2) Fill in the area that has undergone
surface erosion. Reestablish the vegetal cover over
the affected area.

(3) Visually monitor the two small cracks
on the intake structure deck. Also visually monitor
the fine crack in the right wall of the outlet conduit.
If changes are noted, take appropriate action.

In addition, the following operational measures
are recommended to be undertaken by the Ownmer:

(1) When warnings of a storm of major pro-
portions are given by the National Weather Service,
the Owner should activate his emergency warning
system procedures.
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(2) In view of the minimal protection for
seepage through the embankment, the downstream embank-
ment slope should be monitored for wet areas that might
develop in the future.

Submitted by:

GANNETT FLEMING CORDDRY
AND CARPENTER, INC.

WA A

A. C. HOOKE
Head, Dam Section

Date: 26 October 1.978 ‘

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS

G. K. WITHERS
Colonel, Corps of Engineers
District Engineer

‘Date: || 'Du "'8
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DELAWARE RIVER BASIN
LOCUST CREEK, SCHUYLKILL COUNTY

PENNSYLVANIA

LOCUST LAKE DAM

NDS ID No. PA-00666
DER ID No. 54-164

COMMONWEALTH OF PENNSYLVANIA

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SECTION 1
PROJECT INFORMATION

ARSINACT
1.1 General.

a. Authorit .§iThe Dam Inspection Act, Public
Law 92-367, autﬁor%zed the Secretary of the Army,
through the Corps of Engineers, to initiate a program
of inspection of dams throughout the United States.

. A ose:»The purpose of the inspection is
to determine the dam constitutes a hazard to human

life or property.
1.2 Description ;;\;?bigct.‘h;ﬂ'qb\;{

a. Dam and Appurtenances. Locust Lake Dam
consists of an original homogeneous earthfill em-
bankment and an additional embankment that was placed
on the upstream face of the original embankment about

16 years after the original structure was constructed.

The existing embankment is 1,460 feet long and is 46
feet high at the maximum section. The spillway is




located at the right abutment. The spillway is a
grass-covered trapezoidal channel with a bottom width
of 65 feet and side slopes of 1V on 2H. The outlet
works is located near the center of the embankment.
The intake structure, an 8-foot square drop inlet,
acts as a service spillway in that it controls the |
normal pool elevation. A 24-inch RCP, which is ’
controlled by a 24-inch by 36-inch slide gate, serves !
as the reservoir drawdown facility. The conduit

downstream from the intake structure is a 6-foot

square reinforced concrete structure. Discharge from

the conduit flows into a derrick stone lined stilling

pool. Discharge from the stilling pool flows into a

small lake that is created by a small dam (DER I.D. No. 54-162)
located just downstream from Locust Lake Dam.

b. Location. The dam is located on Locust
Creek in Ryan Township about 8 miles west of Tamaqua,
Pennsylvania, and is approximately 6 miles upstream
from the confluence of Locust Creek and Little
Schuylkill River. Locust Lake Dam is shown on USGS
Quagrangle, Delago, Pemnsylvania, with coordinates
N40~46'50" - W76 07'10" in Schuylkill County, Penn-
sylvania. The location map is shown on Plate 1.

c. Size Classification. Intermediate (46 feet
high, 1,400 acre-feet).

d. Hazard Classification. High hazard. Down-
stream conditions indicate that a high hazard classi-
catio? is warranted for Locust Lake Dam (Paragraph
3.1e.).

e. Ownership. Commonwealth of Pennsylvania.

£, Purpose of Dam. Recreation.

g. PDesign and Construction History. The orig-
inal Locust Lake Dam was constructed about 1954 by
the Marchalonis Brothers as a fishing area. The
initial engineering plans and sections were prepared
by H. D. Artz, the consulting engineer for the
Marchalonis Brothers. Completion of the original
structure was interrupted by cost overruns, and the
spillway was not built as specified in the plans




approved by the Commonwealth of Pennsylvania, Depart-
ment of Forests and Waters, Division of Dams and
Encroachments.

The dam and the surrounding land were ac-
quired by the Pennsylvania Bureau of State Parks in
1966 for further development of the Tuscarora State
Park project under the Project 70 program. Tuscarora
State Park is centered around Tuscarora Dam, also
known as Locust Creek Dam, which is about 4 miles
downstream from Locust Lake Dam. The Bureau of
Engineering, Department of Environmental Resources,
investigated the site and performed the design of the
rehabilitation of Locust Lake Dam in 1969. The
construction contract was awarded to Sack Brothers,
Inc., Jamestown, New York, in June, 1969. The re-
habilitation of the dam was completed in November,
1970. Shortly after the completion of the rehabili-
tation, the area surrounding the reservoir was de-
veloped into Locust Lake State Park.

h. Normal Operational Procedure. The reser-
voir is normally maintained at the service spillway
crest level with excess inflow discharging over the
drop inlet and through the outlet conduit. The slide
gate located at the intake for the 24-inch RCP is
normally closed.

1.3 Pertinent Data.

a. Drainage Area. 1.7 square miles.

b. Discharge at Damsite. (cfs.)

Maximum known flood at damsite - 315 (ap-
proximate discharge for June 1972
Flood).

Emergency drawdown line at maximum pool
elevation - 110 (approximate).

Combined service and emergency spillway
with pool at Elevation 1264.0 -
5,380.
c. Elevation. (Feet above msl.)

Top of dam - 1264.0

=




Maximum p6ol - 1264.0.

Normal pool - 1251.0.

Upstream invert outlet works - 1222.0.
Downstream invert outlet works - 1218.5.
Stilling Pool - 1208.0.

Reservoir Length. (Miles.) No

Normal pool - 0.44.
Maximum pool - 0.49.
Storage. (Acre-feet.)
Normal pool - 620
Maximum pool - 1,400.

Reservoir Surface. (Acres.)

Normal pool - 49,

Maximum pool - 73.

Dam.

Type - Earthfill embankment.
Length - 1,460 feet.

Height - 46 feet.

Top Width - 30 feet.
Side Slopes - Upstream - 1V on 2.2H.

Downstream - 1V on 2.5H.

Zoning - None.

Cutoff - Earthfilled cutoff trench 14 feet
wide at bottom and 5 feet deep.




Grout Curtain. None.

Diversion and Regulating Tunnels. Two

24-1inch and one 12-inch conduits that
were removed after the completion of
the outlet works.

Spillway.

Type - Grass-covered trapezoidal channel
cut into earth and rock.

Width - Bottom width is 65 feet.

Crest Elevation - 1257.0 feet.

Upstream Channel - Grassy approach channel
and transverse paved roadway.

Downstream Channel - Grassy channel.

Regulating Outlets

Type - 8-foot square drop inlet structure.
24-inch RCP for drawdown.
6-foot square reinforced conduit
through embankment.

Length -~ 24-incii RCP - 45 feet.
6-foot square conduit - 175 feet.

Access - From downstream outlet.

Regulating Facilities - One 24-inch by
J6-inch sIide gate. Gate stand is at

top of inlet structure.




SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available. Engineering data that was
available for review included construction plans,
sections, and specifications for the original struc-
ture that was built in 1954; the 1954 permit appli-
cation report by the Division of Dams; progress
inspections of the construction of the original
structure; plans, sections, and specifications for
the rehabilitation of the structure in 1969; the 1969
permit application report by the Division of Dams and
Encroachments; and progress inspections of the re-
habilitation in 1969-1970.

b. Design Features. The primary features of
Locust Lake Dam are the embankment, the earthen
channel emergency spillway, and the outlet works. A
general plan of the dam is shown on Plate 2. A dis-
cussion on geology is presented in Appendix E.

The embankment is 1,460 feet long and is 46
feet high at the maximum section (Photographs A
through E and G and Plate 8). The embankment consists
of the original embankment, which was 1,210 feet long
and was 38 feet high at the maximum section, and the
additional embankment that was placed in 1969-1970,
which was placed on the upstream face of the dam. A
12-inch thick blanket of riprap on a 6-inch thick
filter blanket was provided on the upstream face
between Elevation 1244.0 and Elevation 1254.0. The
upstream face is seeded above Elevation 1254.0. The
slope of the upstream face is 1V on 2.2H. A cutoff
trench was excavated to a depth of 5 feet and bottom
width of 14 feet along the upstream toe and was
backfilled with impervious material. The width of
the top of dam is 30 feet, and 20 of the 30 feet is a
paved roadway. The slope of the downstream face is
1V on 2.5H, and the downstream face has a grass
cover. Rockfill and an 18-inch filter blanket were
provided at the downstream toe of the embankment to
Elevation 1235.0. The rockfill was placed on a 1V on




2H slope, and there is a 10-foot rockfill berm between
the downstream slope of the embankment and the slope
of the rockfill. 1In 1972, after seepage had been
observed in the area, a system of drainage ditches
was constructed downstream from the toe to the left
of the outlet works. The main component of the
drainage system is a 3-1/2-foot wide, 80-foot long
rockfill ditch that extends from the toe area to a
small lake downstream of the dam. The main ditch is
about 100 feet to the left of the outlet works. An
open ditch along the toe that is 2-1/2-feet wide, 80-
feet long, and foot deep joins the main ditch at
the toe. A lateral rockfill ditch is located 30 feet
from the toe and extends 30 feet to the left. A
second lateral rockfill ditch is located 50 feet from
the toe and extends 20 feet to the right.

The floodplain and abutment areas are
composed primarily of sandy shales, moderately to
badly broken. A subsurface investigation disclosed
large subsurface flows under the dam through the
natural valley bed materials. There was not positive
cutoff to rock in the original construction or the
rehabilitation of the dam. The spillway area con-
sists of coarse sandstones and sandstone conglomerates
with a few sandy shales. The overburden is shallow.

The grass-covered emergency spillway is
located at the right abutment. The spillway is a
trapezoidal channel with a bottom width of 65 feet.
The side slopes are 1V on 2H. The control section is
at the axis of the dam and its crest is at Elevation
1257.0. The slope of the approach channel is adverse
and is approximately 0.57%. The spillway outlet
channel slope is 7.5% from the control section down-
stream for 200 feet, where it decreases to 2% for the
remainder of the channel, about 350 feet. From the
end of the spillway outlet channel, discharges are
directed away from the downstream toe of the embank-
ment and toward the original stream channel of Locust
Creek downstream. Approximately 80 feet of the
channel side slope on the embankment side is paved
with reinforced concrete. A profile along the
centerline of the spillway and a typical spillway
section are shown on Plate 8. The spillway channel
is shown in Photographs I and J.
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The outlet works is located near the center
of the embankment. An 8-foot by 8-foot reinforced
concrete drop inlet is provided for the control of the
normal pool elevation. Low discharges flow over the
four 8-foot long sides of the intake structure. The
crests of the weirs are ogee-shaped, and the crests are
at Elevation 1251.0. The structure is 35 feet high. A
24-inch RCP placed on a concrete cradle serves as the
reservoir drawdown facility. A 24-inch by 36-inch
slide gate on the upstream face of the intake structure
is provided to control flow in the RCP. The conduit
downstream from the intake structure is a 6-foot by 6-
foot reinforced concrete structure. Concrete anti-seep
collars are provided along the conduit at intervals of
25 feet. Discharge from the culvert flows into a
derrick stone-lined stilling pool. Discharge from the
stilling pool flows into a small lake. Outlet works
details are shown on Plate 6. A profile along the
centerline of the conduit and stilling pool details are
shown on Plate 5. The outlet works is shown on Photo-
graphs H, K, and L.

2.2 Construction.

a. Data Available. Construction data avail-
able for review included project plans, specifications,
and construction progress reports for both the original
structure and the rehabilitation structure.

b. Construction Considerations.

(1) Embankment. Review of the project
plans and specifications did not yield any concerns
with respect to the character of the work. The con-
struction progress reports for the original structure
filed by the engineer indicate that the embankment
was well compacted. The right end of the embankment
had been overtopped due to heavy rains in May, 1954,
when the embankment was 25 feet high. No damage had
been done, and the overtopping was of little concern.
Inspections by the Commonwealth in 1954 and 1958
revealed that the embankment had not been completed
due to lack of funds and that the construction permit
had expired. Under an extention of the permit, the
embankment was apparently completed in 1959. Notes
in the Pennsylvania Department of Environmental
Resources (PennDER) files indicate that a soil
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analysis had been made for the embankment around 1968
and that there was concern for several reported
conditions. The density of the embankment was not
uniform, and the majority of the embankment was not
well compacted. Large void areas were evident by
loss of wash water and zones of poor or no recovery
in soil sampling. A zone was discovered where fines
had migrated toward the foundation and the downstream
toe. The construction progress reports filed for the
rehabilitation of the dam in 1969-1970 by the resident
engineer do not indicate any concerns with the
character of the embankment work.

(2) Spillway. During the construction of
the original structure, the inspecting engineer re-
ported that no work was done on the spillway. An
inspection by the Commonwealth in 1958 revealed that
a spillway had been constructed, but the spillway was
not in compliance with the plans. The spillway was
completely redesigned and rebuilt for the 1969
rehabilitation of the dam. Review of the available
data for che existing spillway did not yield any con-
cerns with respect to the character of the work.

(3) Outlet Works. Review of the available
data for the outlet works did not yield any concerns
with respect to the character of the work.

2.3 Operation. The Division of Completed Projects,
Commonwealth of Pennsylvania, supplied 'Operation and
Maintenance Manual for Locust Lake Dam,'" which
provides the park forces general information on the
history of the dam, pertinent data, operating pro-
cedures, inspection procedures, rating curves for the
conduit and emergency spillway, and instruction
manuals for the operating equipment. Inspections of
the dam are made twice each year by the park super-
intendent, who forwards the reports to the Secretary,
Department of Environmental Resources, in Harrisburg.
In addition, the Division of Completed Projects
conducts annual inspections of the dam.

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

. AR




2.5 Evaluation.

a. Availability. Engineering data was pro-
vided by the Division of Dams and Encroachments,
Bureau of Water Quality Management, Department of
Environmental Resources, and by the Division of
Completed Projects, Bureau of Operations. Additional
information is available from the Bureau of Engi-
neering, but it was not available for review for this
study. The Owner made available personnel for in-
formation and operating demonstrations during the
visual inspection.

b. Adequacy. The type and amount of design
data and other engineering data, together with visual

inspection and computations performed for this study,
are sufficient to assess the condition of the dam and
appurtenant structures.

(. Validity. There is no reason to question
the validity of tﬁe available data.

-10-




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The general appearance of this
project indicated that the project features are in
very good condition. Some irregularities were noted
and are described herein.

b. Embankment. A combination of grass, weeds,
and crownvetch with an average height of two feet
covers the upper portion of the upstream face and all
of the downstream face except for the rockfill at the
toe. The riprap on the upstream slope does not
extend to the top of dam. Riprap is provided from
Elevation 1244.0 to Elevation 1254.0. There is a wet
area at the downstream toe from 100 feet to the left
to 180 feet to the left of the outlet structure.
Clear water is up to 2 inches deep in the open
drainage ditch that is described in Paragraph 2.1b.
There is no discernable flow. A 5-foot wide by 20-
foot long area has undergone surface erosion near the
downstream toe at the left abutment. The area is
located slightly above the rockfill. The maximum
depth of the erosion is 8 inches.

. Appurtenant Structures.

(1) Spillway. The spillway approach
channel and outTet channel have a grass cover, and

the sod is intact and is in good condition. No
debris was present, and no abnormalities were ob-
served.

(2) Outlet Works. There is a fine crack
about 18 inches long on top of the intake structure
deck over the air vent at the southeast corner.

There is another crack on the intake structure on the
downstream face where the staff gage is bolted to the
structure. The crack is about 2 feet long and about
1/8 inch wide. Both cracks are above normal pool
elevation., The concrete of the outlet conduit is in
very good condition. There is a fine crack in the

-11-




right wall of the outlet conduit about 40 feet up-
stream from the outfall. The crack is vertical and
is about 3 feet long. There is no evidence of dif-
ferential seepage or movement at the crack. A
seeping joint in the outlet conduit that had been
observed in a 1976 inspection was repaired in 1976.

The 24-inch by 36-inch slide gate was
opened about 2 inches by two men in about 10 minutes.
No irregularities were observed. It was noted that
the air vent for the intake structure would be submerged
at maximum pool level. It was also noted that debris
could cause blockage of the intake structure.

d. Reservoir Area. The reservoir slopes are
predominately wooded. No evidence of creep, rock-
slides, or landslides was visible. The Owner in-
dicated that there is no known sedimentation problem.
The watershed is primarily undeveloped, although
about 60 acres adjacent to the reservoir have been
developed into Locust Lake State Park.

e. Downstream Channel. The spillway outlet
channel is trapezoidal in shape and slopes downstream
on a 2 percent grade. The outlet channel directs
spillway flows away from the toe of the dam, but the
channel ends about halfway toward the streambed of
Locust Creek. Flows are routed through a wooded area
before they can enter the creek channel.

The stilling pool is located immediately
downstream of the outfall of the outlet conduit.
Discharges from the outlet conduit flow through the
stillin% pool into a small lake just downstream of
the pool. Excess inflow into the small lake dis-
charges over a small concrete spillway into the
natural channel of Locust Creek.

3.2 Evaluation.
a. Embankment.
(1) Vegetation growth is controlled and

maintained by the park forces at regular intervals,
and the condition of the cover is not of concern.




(2) There is some concern for the fact
that the riprap on the upstream face does not extend
to the top of the embankment. General practice is to
provide upstream slope protection from the top of the
dam to a safe distance below normal pool level. The
unprotected portion of the upstream slope could be
eroded by wave action during a flood condition.

(3) There is some concern for the wet area
at the downstream toe of the embankment. Wet areas
were first observed near the toe in 1972, and the
drainage ditch system described in Paragraph 2.1b.
was built to provide an outlet for the wet areas.
Control of the wet area by the drainage ditch system
is satisfactory. The general area is being monitored
by the park forces.

(4) The surface erosion near the down-
stream toe at the left abutment is of slight concern.
The loss of vegetation at the erosion area reduces
the ability of the area to resist further erosion,
but, at the present time, the area affected is
relatively small.

b. Appurtenant Structures.

(1) There is no cause for concern of the
condition of the emergency spillway.

(2) There is slight concern for the two
cracks on the intake structure. The cracks are rela-
tively small, and the integrity of the intake struc-
ture is not in question. Because the air vent on the
intake structure would be submerged at maximum pool
level, the ultimate capacity of the outlet works is
uncertain. In addition, debris could cause significant
blockage of the intake structure and greatly reduce
the outlet works capacity.

(3) The fine crack in the right wall of
the outlet conduit is of slight concern. The crack
is relatively small and fine, and there is no seepage
at the crack.

c. Reservoir Area. No conditions were ob-

served in the reservoir area that might present sig-
nificant hazard to the dam.




d. Downstream Channel. No conditions were ob-
served in the downstream channel that mi ht present
significant hazard to the dam. The rock%ill at the
downstream toe protects the downstream slope of the
embankment to Elevation 1235.0. It is not anticipated

that the tailwater elevation would exceed Elevation
1235.0.

=1l




SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure. The project is operated in accordance
with the Operation and Maintenance Manual for Locust
Lake Dam. The manual provides detailed operating
procedures for normal conditions, periods of low

flow, periods of flood emergency, and for reservoir
drawdown.

a. Normal Procedure. The reservoir is normally
maintained at the intake structure crest level with
excess inflow going into the drop inlet and the
outlet conduit. The 24-inch by 36-inch slide gate is
normally closed.

b. Low Flow Procedure. There is no prescribed
minimum release for Locust Lake Dam. Several springs

downstream from the dam supply Locust Creek year around.

c. Flood Emergency Procedure. During periods
of flooding, the slide gate is kept closed. The out-
let works passes floodwaters from small floods. The
spillway is designed to spill at flood frequencies
exceedin% 100 years. Continuous patrols are conducted
during floods to check for seepage, erosion, and
floating debris. Any unusual conditions are reported
to the Office of Engineering and Construction, Harris-
burg, Pennsylvania.

d. Drawdown Procedure. Drawdown of the
reservoir for maintenance and inspection purposes is
accomplished by opening the slide gate on the 24-inch
RCP, which discharges into the 6-foot square conduit.
The Operation and Maintenance Manual specifies that
Ehe drawdown rate should not exceed one inch per

our.

4.2 Maintenance of Dam. The Park Superintendent and
his staff are responsible for maintenance of the dam.
The Superintendent makes a formal inspection of all
the features of the dam every six months, and the
report is sent to the Secretary, Department of En-
vironmental Resources, Harrisburg, Pennsylvania. In
addition, a formal inspection of the dam is also made

18w
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by the Division of Completed Projects each year. The
Operation and Maintenance Manual contains detailed
instructions for inspection and maintenance of the

dam and appurtenant structures. The three formal
inspections of the dam each year, as well as informal
inspections made more frequently, are used to evaluate
the need for maintenance. The inspection performed
for this study and follow-up reports on file for
recommended maintenance indicate that the maintenance i1
of the dam is satisfactory. P

-16-




4.3 Maintenance of Operating Facilities. The
inspection and maintenance program for the operating
facilities is similar to the previously described
program for the dam. Operation of the gates is
performed at least on an annual basis.

4.4 Warning Systems in Effect. There is no formal
warning system in effect for the downstream areas.
The Park Superintendent said that he would call local
authorities in the event of an emergency. The Super-
intendent or the Park Foreman is availagle at all
times.

4.5 Evaluation. The inspection and maintenance pro-
gram for the project are satisfactory. The procedures
used for normal, emergency, low-flow, and drawdown
operations are satisfactory. The lack of an emergency
warning system for downstream areas is unsatisfactory.




SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data.

(1) Hydrologic analysis for the 1969 re-
habilitation of Locust Lake Dam closely followed the
procedures used by the Soil Conservation Service.

The "C'" curve discharge for the 1.7 square mile
drainage area is 2,200 cfs as shown in the 1969
permit application report by the Division of Dams and
Encroachments.

(2) In the recommended guidelines for
safety inspection of dams, the Department of the
Army, Office of the Chief of Engineers (OCE), es-
tablished criteria for rating the capacity of spill-
ways. The recommended spillway design flood for the
size (intermediate) and hazard potential (high)
classification of Locust Lake Dam is the PMF. If the
dam and spillway are not capable of passing the PMF
without overtopping failure, the spillway capacity is
rated as inadequate. If the dam and spillway are
capable of passing one-half of the PMF without over-
topping 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:

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

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

(c) The dam and spillway are not

capable of passing one-half of the PMF without over-
topping failure.
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(3) Included with the report on the appli-
cation by the Bureau of State Parks to rehabilitate
Locust Lake Dam were rating curves for the outlet
works and the spillway. With the reservoir at the
top of dam level, the outlet works capacity is 880
cfs and the spillway capacity is 4,500 cfs.

(4) The Locust Lake Dam watershed is pri-
marily wooded. About 60 acres of land near the dam
have been developed into a state park. The hydrologic
analysis for this study was based on the existing
condition of the watershed, and the effects of future
development of the watershed were not considered.

b. Experience Data. For this study, the PMF
peak flow of 7,200 cfs for a 4.8-square-mile watershed
that was previously calcuieted by the Corps of Engineers
was transposed to the Locust Lake Dam watershed. The
PMF peak flow for Locust Lake Dam was estimated to be
3,140 cfs. The rating curves show that the spillway
capacity is 4,500 cfs. This was accepted as the
spillway capacity.

The maximum known flood at the damsite is
estimated at 2315 cfs during Tropical Storm Agnes,
June, 1972. The discharge was estimated from the
records of the Division of Dams and Encroachments.

<. Visual Observations. On the date of the
inspection, no conditions were observed that would
indicate that the emergency spillway capacity would be sig-
nificantly reduced during a flood occurrence. As noted
in Section 3, the air vent for the outlet works would
be submerged at maximum pool level and its ultimate
capacity is uncertain. In addition, debris could cause
blackage of the intake structure. Consequently, the
outlet works capacity was not included in determining
spillway capacity.

d. Overtopping Potential. For an occurrence
of the PMF, the peak inflow of 3,140 cfs is less than
the spillway capacity of Locust Lake Dam. Therefore,
the spillway capacity is sufficient to pass the PMF
without overtopping the dam (Appendix C).




e. Downstream Conditions. Locust Lake Dam is
about 8 miles west of Tamaqua, Pennsylvania, as shown
on Plate 1. Flows from Locust Lake Dam are routed
through a small lake immediately downstream of the
dam and proceed downstream along Locust Creek about 5
miles to Tuscarora Dam Reservoir. Tuscarora Dam is
also called Locust Creek Dam. Locust Creek empties
into the Little Schuylkill River about 1 mile below
Tuscarora Dam. From Locust Lake Dam to Tuscarora
Dam, Locust Creek crosses under three secondary roads
and passes near approximately 20 homes and inhabit-
able structures. Below the confluence with Locust
Creek, Little Schuylkill River flows about 2 miles to
Tamaqua, which is built-up directly to the banks of
the Little Schuylkill River. Along the 2-mile
stretch of the Little Schuylkill River from the
confluence to Tamaqua, Little Schuylkill River passes
under Conrail tracks three times and crosses under
one highway. Several homes and petroleum distribution
facilities are located adjacent to the river. The
road and railroad crossings for Locust Creek and
Little Schuylkill River would not provide significant
mitigating effects to floodflows. Without considering
the conditions at and downstream of Tuscarora Dam,
the downstream conditions between Locust Lake Dam and
Tuscarora Dam indicate that a high hazard classification
is warranted for Locust Lake Dam.

f. Spillway Adequacy.

(1) The spillway is capable of passing the
PMF peak inflow of 3,140 cfs without overtopping
Locust Lake Dam.

(2) Based on established OCE criteria as
outlined in Paragraph 5.la.(2), the spillway capacity
of Locust Lake Dam is rated as adequate. Neglecting
the effects of surcharge storage, the spillway dis-
charge capacity of 4,500 cfs can accommodate a flood
with a peak inflow that is 143 percent of the PMF
peak inflow.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observation.

(1) General. The visual inspection of
Locust Lake Dam resulted in two observations relevant
to structural stability. These observations are
listed herein for the embankment.

(2) Upstream Slope. It was observed that
the riprap does not extend to the dam crest. The
detailed description and evaluation of the condition
are in Paragraphs 3.1b. and 3.2a.(2), respectively.

(3) Downstream Slope. A wet area was lo-
cated along the toe of the embankment. The detailed
description and evaluation of the condition are in
Paragraphs 3.1b. and 3.2a.(3), respectively.

b. Design and Construction Data. No records
of design data or stability computations were avail-
able for review. Results for the 1968 soil investiga-
tion are shown on Plates 3 and 4. Construction
progress reports for the original embankment and for
the 1969 rehabilitation are summarized along with
concerns for various conditions discovered in the
1968 soil investigation in Paragraph 2.2b.(1). The
available information shows that the upstream slope
is about 1V on 2.2H and that the downstream slope is
about 1V on 2.5H. The downstream slope of the em-
bankmen. that was added in 1970 was found to be 1V on
2H and the downstream slope of the original embank-
ment was found to be 1V on 2.7H, as determined by
surveys made during this inspection. Analysis of the
embankment stability is beyond the scope of this
study. It is noted that tze drainage features for con-
trol of seepage through the embankment are minimal.

. Operating Records. No formal records of
operation were reviewed. There was no information




available for review that indicated any evidence of
previous stability problems.

d. Post-Construction Changes. Locust Lake Dam
was rehabilitated in 1969-1970, and the embankment
was raised approximately 8 feet along with other

major changes. A description of the rehabilitation

and the revised project features is given in Paragraph
2.1b.

e. Seismic Stability. The 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.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on the visual inspection, avail-
able records, calculations, and past operational per-
formance, Locust Lake Dam is judged to be in very
good condition. However, some deficiencies of
varying degree of importance were noted. A summary
of features and observed deficiencies is listed
below:

Feature and Location Observed Deficiencies
Embankment :
Upstream slope Riprap does not extend to top
of dam.
Downstream toe Wet area and surface erosion.

Outlet Works:

Intake structure Two small cracks in concrete.
Outlet conduit Fine crack in right wall.

(2) The overtoppin% potential analysis
shows that Locust Lake Dam will not be overtopped by
the PMF. Based on OCE criteria as outlined in Para-
graph 5.1a(2), the existing spillway capacity is
rated as adequate. The existing spillway can ac-
commodate a flood with a peak inflow of 143 percent
of the PMF.

(3) Stability computations were not per-
formed for this study.

b. Adequacy of Information. The information
available is such that an assessment of the condition
of the dam can be inferred from the combination of




visual inspection, past performance, and computations
performed prior to and as a part of this study.

c. Urgency. The recommendations in Paragraph
7.2 should be implemented as noted therein.

d. Necessity for Further Investigations. No
further investigations are required to accomplish the
remedial measures outlined in Paragraph 7.2.

7.2 Recommendations and Remedial Measures.

a. In view of the concern for the safety of
Locust Lake Dam, the following measures are recom-
mended to be undertaken by the Owner immediately:

; (1) Raise the riprap on the upstream slope
i of the embankment to the top of dam elevation.

(2) Develop a detailed emergency warning
system for Locust Lake Dam.

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

(1) Install two or more observation wells,
or other instrumentation, downstream from the axis of
the dam. The instrumentation should be located in
the vicinity of the wet area at the toe of the
embankment to determine the water level in the
downstream embankment. Periodically monitor and
record the water levels and continue to observe the
wet area so that any change in conditions is apparent.

(2) Fill in the area that has undergone
surface erosion. Reestablish the vegetal cover over
the affected area.

(3) Visually monitor the two small cracks
on the intake structure deck. Also, visually monitor
the fine crack in the right wall of the outlet con-
duit. 1If changes are noted, take appropriate action.
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e. In addition, the following operational
measures are recommended to be undertaken by the Owner:

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

(2) 1In view of the minimal protection for
seepage through the embankment, the downstream embank-
ment slope should be monitored for wet areas that might
develop in the future.
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CHECKLIST
ENGINEERING DATA

HYDROLOGY AND HYDRAULICS

NDS DER
NAME OF DAM: Locust Lake Dam ID NO.:PA-00666 1D NO,: 54-164

i D S s

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): Elevation 1251.0.

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Elevation 1264.0.

ELEVATION MAXIMUM DESIGN POOL: Elevation 1261.5.

ELEVATION TOP DAM: Elevation 1264.0.

SPILLWAY CREST:
a. Elevation Elevation 1257.0.
b. Type _Earthen channel,
c. Width 65 feet.
d. Length Channel 800 feet long.
e. Location Spillover RIgnt asgtﬁiﬁm.

f. Number and Type of Gates None.

OUTLET WORKS:
a. Type _Drop inlet and 6-foot square conduit,

b, Location Center of dam.

c. Entrance Inverts Htffg at E1. 1251,0: Drops to El, 1222.0,
d. Exit Inverts El. o8

e. Emergency Draindown Facilities <4-inch RCP leads to outlet condult.

HYDROMETEOROLOGICAL GAGES:
a. Type Staff gage.
b. Location Intake structure.
¢c. Records Unknown,

MAXIMUM NONDAMAGING DISCHARGE: 5,380 cfs,




DELAWARE RIVER BASIN
LOCUST CREEK, SCHUYLKILL COUNTY

PENNSYLVANIA

LOCUST LAKE DAM

NDS ID No. PA-00666
DER ID No. 54-164

COMMONWEALTH OF PENNSYLVANIA

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
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APPENDIX B
CHECKLIST - VISUAL INSPECTION
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A. Upstream Slope of Embankment,
View from Spillway Approach Channel.

B. Upstream Slope of Embankment View from Left Abutment,
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'C. Embankment Crest.
View from Center of Dam,

\

D. Downstream Slope of Embankment,
View from the Spillway Outlet Channel,
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E. Downstream Slope of
Embankment, View from
the Left Abutment,

F. Wet Area at the Downstream
Toe of Embankment,
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G. Rockfill Drains below the Downstream
Toe of Embankment,

H. Outlet Structure, Stilling Pool, and
Lake below Dam.,
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I. Spillway Channel,
View from the Right Hillside,

J. Spillway Outlet Channel,
View from the Right Hillside.
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K. Intake Structure and Staff Gage.

L. Outlet Structure and Stilling Pool
during Valve Operation,
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LOCUST LAKE DAM

APPENDIX E
~CEOLOCY

: 8 General Geology. The dam and reservoir are
located in SchuylkiIl County. The county lies en-
tirely south of the Wisconsin and Illinoian drift
borders. The Jerseyan drift border is believed to
traverse the middle of the county, but very few
definite deposits of drift have been located. The
rock formations exposed in Schuylkill County range
from the post-Pottsville formations, of Pennsylvanian
age, down to the Tuscarora sandstone, of Silurian
age. The youngest formations, the post-Pottsville,
crop out in the large Southern anthracite field and
part of the Western Middle field. The oldest formation,
the Tuscarora, crops out along Kittatinny (Blue)
Mountain which forms the southern boundary of the
county.

The geologic structure of Schuylkill County is
complex. The strata have been sharply folded along
northeast axes, and the truncated hard and soft beds
now form an intricate system of long narrow ridges
and valleys. The carboniferous rocks suffer the most
intense folding and are overturned in many places.
The most important structural feature economically is
the large synclinorium of the Southern anthracite
field which occupies the center of the county. This
basin consists of a number of smaller connected
basins, which become successively deeper and have
steeper sides as they progress towards the south. 1In
the southern part of the county, the Silurian and
Devonian rocks have been folded for some distance on
both sides of the Schuylkill River. An anticline
passes eastward from Cressona, exposing the Cayuga
group and part of the Clinton formetion. A syncline
extending west from Landingville exposes the Catskill
group. The Lehighton anticline of Carbon County
extends into Schuylkill County as far as Reynolds.
The ridge north of Port Clinton is an anticlinal
ridge exposing the Clinton formation, and a syncline
crosses the Schuylkill River just north of Port
Clinton exposing the Cayuga group.
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The geology produces a complex runoff pattern in
Schuylkill County whereby there is drainage in five
different directions. The northwestern part is
drained by Mahantango Creek, and smaller streams, all
of which drain into the Susquehanna River north of
Harrisburg. The southwestern part is drained by
Swatara Creek, which drains into the Susquehanna
River south of Harrisburg. The northernmost part is
drained by Catawissa Creek, which drains into the
North Branch of the Susquehanna River upstream of
Danville. The eastern portion of the county is
drained by tributaries of the Lehigh River, which in
turn drains into the Delaware River near Easton. The
central and greater part of the county is drained by
tributaries of the Schuylkill River, which, in turn,
drains into the Delaware River near Philadelphia.

& Site Geolog¥. The damsite is underlain by
hard gray conglomeratic sandstone and hard red sandy
shale stratifications of the Mauch Chunk formation in
the highly faulted and folded Southern anthracite
field in the center of the county. The area is
drained by the Schuylkill River. The axis of a
syncline called Locust Lake Syncline follows the
approximate original streambed through the damsite
and reservoir. The axis of Eisenhuth Anticline is
located about 300 feet to the left of Locust Lake
Syncline, while an axis of Powder Hill Anticline is
located about 300 feet to the right of Locust Lake
Syncline. The Pottchunk Fault sweeps across and
around this folded and faulted area, passing im-
mediately beyond the left abutment of Locust Lake
Dam. The 1,600-foot axis of the dam passes across
both anticlines and the syncline, which accounts for
the broken condition of the rock and the difficulties
experienced in the initial construction with leakage.
The conglomeratic sandstone is present in the upper
portions of both abutments and the spillway, or
anticline areas; while the sandy shale is present in
the valley, or syncline area.
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