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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies of these guidelines may be obtained from the
Office of the Chief of Engineers, Washington, D.C. 20314. The purpose of
a Phase I investigation is to expeditiously identify those dams which may
pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed investigations, testing and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify the need for more detailed studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of the
dam, removes the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected, and only through continued care and maintenance
can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of

relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Lower Owl Creek Dam
County Located: Schuylkill County
State Located: Pennsylvania
Stream: Owl Creek
Coordinates: Latitude 400 47.5''Longitude 750 56.11
Date of Inspection: May 6, 1980

Lower Owl Creek Dam is owned by the Borough of
Tamaqua, and the reservoir is used for water supply purposes.
The original dam was built in 1882 or 1883, and several major
renovations have been performed since, the latest being in
1928. The visual inspection disclosed that the emergency
spillway has been partially filled in. The embankment is
currently in good condition, and the siphon spillway is in
fair condition.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Small" size dam and "High" hazard classification is one-
half to the full Probable Maximum Flood (PMF). The one-half
PMF has been selected as the spillway design flood.

Hydrologic and hydraulic computations presented in
Appendix D indicate that the combined siphon and emergency
spillway structures are capable of discharging about 21
percent of the PMF without overtopping the embankment under
existing conditions. If the emergency spillway was restored
to its original condition, the spillway systems would be
capable of discharging about 59 percent of the PMF without
overtopping the embankment. As the structure will not pass
the spillway design flood under existing conditions and is not
assessed to fail during one-half the PMF, the spillway is
considered to be "Inadequate" but not "Seriously Inadequate".

The following recommendations are presented in
order of priority, but this does not infer that the latter
recommendations are not important.

(1) A hydrologic/hydraulic study should be made to
determine the best method of increasing the spillway
capacity to meet current hydrologic and hydraulic
criteria. This work should be performed under the
supervision of a registered professional engineer
experienced in the design and construction of dams.
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LOWER OWL CREEK DAM, NDS I.D. No. PA 00674

(2) All pipes through the embankment should be fitted
with an upstream closure device. All gate valves
should be operated and lubricated periodically.
This is to insure that they are operational if
needed.

(3) The interior of the siphon spillway tubes should he
inspected for' deteriorating concrete. This work
should be performed under the supervision of a
registered professional engineer experienced in thp
design and construction of dams.

(4) The deteriorated exposed concrete of the control
house wall and spillway structure should be re-
paired.

(5) The seepage noted in the discharge channel and at
the downstream end should be monitored for thr
development of turbidity or increased amounts.

Because of the potential for property damage in t;1:
event of failure, a formal procedure of observation and
warning during periods of high precipitation shold 1e

a qeveloped and implemented for this facility. This proceluro
should include a method of warning downstream resident i I
high flows are expected and provisions for evacuating these
people in the event of an emergency. It is recommended thit
an operation and maintenance manual be developed, including a
checklist of items to be inspected regularly. It is further
recommended that this manual include provisions for the
maintenance of embankment vegetation in the best possible
condition.

Mary F.ect, P.E. Date
Pennsylvania Registration 27447E
Woodward-Clyde Consultants

( . i/ WI' .J,/ A.- "./

;(Ai- Maryland Registration 7301
Woodward-Clyde Consultants
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

LOWER OWL CREEK DAM
NATIONAL ID NO. PA 00674

DER NO. 54-2

SECTION 1
PROJECT INFORMATION

1.1 General.

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

b. Pur pose. The purpose of the inspection is +o
determine if the dam constitutes a hazard to hunan life or
property.

1._ Desci ic n of Project.

a. Dar. and Appurtenances. Lower Owl Creek Dam i ar
earthen embankment, approximately 33 feet high, across Owl
Creek. The 850 foot long dam impounds an estimated 160 acre-

foot reservoir within a 1.99 square mile drainage basin. Thr,
present dam was constructed in 1928, by placing an emiankm.?nt
over and around a previously existing structure, which
consists of the original rubble masonry dam, concrete wall,
upstream and downstream embankments, and concrete spillway. A
second concrete core wall was constructed at the upstream toe
of the present dam and extends into the foundation rock and
soil to a maximum depth of about 30 feet, as noted in a 1928
memorandum prepared by a state engineer after a visit to the
site during construction. Pressure grouting was performel in
the rock foundation area at the right end of the dam and to the
left of the spillway. It is unknown if the grout curtain
extends the full length of the dam. Both upstream ano
downstream embankment slopes are 2H:IV, the upstream embank-
ment slope is protected with hand placed riprap to the to-,
shown on a 1928 photograph, and the crest is 16.5 feet wide
The dam deflects 90 degrees upstream to the right of the
spillway, as shown on Plate 3, Appendix E. A 110 foot wiH,,

2.5 foot deep emergency spillway was constructed at thc 11,ft
end of the dam. It has since been filled in to a minimum ,rnth
of 1.4 feet. The minimum elevation of the top of the dam i.s
about 1,061.4, and 1,060.4 is the minimum elevation in the
vicinity of the emorgency spillway.

[ . . . .. . . .. . . . ii i ii ] i l i i I . .. . . i I I 1



A concrete spillway structure is located near the
right end of the dam. In its present configuration, the
spillway has one siphon tube and three tubes that have been
modified to act as overflow weirs at elevation 1,058.0.
Originally, all four tubes were constructed as siphons. The
spillway is shown in Photograph 3, Appendix C. The spillway
tubes discharge into a concrete basin that is drained through
a 12 inch diameter pipe beneath the channel slab to a
discharge point downstream. During large spillway flows,
water ponds in this area so that a stilling basin is
developed. The invert of the stilling basin rises approxi-
mately three feet before discharging into a masonry lined
channel approximately 70 feet long, which outlets into Owl
Creek. There are presently no other spillway facilities at
the dam.

The control building is located to the right of the
spillway. A 14 inch intake pipe conducts water to screen
chambers. The treated water line exits through the downstream
side of the control building, crosses the spillway channel,
and continues to Tamaqua. Near the left side of the control
building, a ten inch pipe crosses the corner of the building,
discharging into the stilling basin (Photograph 3). A gate
valve is located inside the control building with the intake
adjacent to the supply line intake, shown in photographs in
Department of Environmental Resources (DER) files. On the
left side of the spillway channel at the downstream toe is a
valve pit containing a gate valve. A 12 inch pipe from the pit
discharges into the spillway channel (Photograph 13).

b. Location. The dam is located approximately 1.5
miles east of the intersection of Owl Creek Road and U.S.
Route 309 in Rahn Township, Schuylkill County, Pennsylvania.
The dam site and reservoir are shown on the USGS Quadrangle
entitled "Tamaqua, Pennsylvania" at coordinates N 400 47.5' W
750 56.1'. A regional location plan is enclosed as Plate 1,
Appendix E.

c. Size Classification. The dam is classified as a
"Small" size structure by virtue of its 33 foot height and
estimated 271 acre-foot total storage capacity.

d. Hazard Classification. In the event of a failure, a
"High" hazard classification is assigned to the structure
consistent with the potential for extensive property damage
and possible loss of life along Owl Creek between the dam and
the little Schuylkill River, about 1.5 miles downstream.

e. Ownership. The dam is owned by Tamaqua Borough
Authority. All correspondence should be addressed to the
Authority at 320 East Broad Street, Tamaqua, Pennsylvania
18252.
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f. Purpose of Dam. The dam is used to provide a
reservoir for water supply.

g. Design and Construction History. The original Lower
Owl Creek Dam was constructed in 1882 or 1883, and consisted
of a dry rubble retaining wall and upstream earth embankment.
The wall was constructed with a five foot top width, a
vertical downstream face and a IH:6V upstream face. The wall
was based on original ground, and the embankment was loose
dumped earth placed against the upstream face. The embankment
had a five foot wide crest and an upstream slope of I.5H:lV.
The rubble wall is shown on drawings to be at about the center
of the present dam, with the top elevation of the rubble wall
being approximately eight feet below the present dam crest
(Plate 3, Appendix E).

Shortly after filling the reservoir, there was
considerable seepage beneath the dam, especially in the
vicinity of the right abutment. In an attempt to correct the
seepage in 1902, a vertical concrete wall was built through
the dam in line with the upstream edge of the crest of the dam
from the right abutment to just south of the spillway on
"solid shale". The spillway of the old dam was located at
about the present spillway location. This additional con-
struction had no effect on the seepage beneath the dam.

In 1904, distress was noted in the rubble wall, and
an unreinforced concrete wall was constructed seven feet
downstream from the face of the rubble wall. The concrete
wall extended 100 feet to the right from the rubble wall and
15 to 20 feet into the right abutment shale. It was reported
that the 550 foot long wall was founded on red shale in the
right abutment and spillway area, and upon yellow clay
throughout the rest of the length of the dam. The space
between the rubble wall and the concrete wall was then filled
with clay puddle, and rock fill was placed downstream of the
wall. A new 19 foot wide, free overflow spillway with
training walls was constructed by placing a concrete slab from
the concrete wall to the upstream face of the dam. Construc-
tion work was stopped pending a decision on a new spillway
location, leaving the downstream wing walls of the spillway
unbuilt and the downstream embankment against the unreinforced
concrete wall only partially completed. It was reported that
the concrete construction was less than the quality associated
with then current standards.

The concrete wall prevented seepage from exiting the
dam right of the spillway, but considerable seepage continued
around the spillway and at several locations along the length
of the dam, indicating water was entering the right end of the
dam and flowing along the rubble wall before exiting. Various

3



repair measures were attempted, especially in 1913. Also at

about this time, a large crack opened in the unreinforced
concrete wall to the left of the spillway, with outward
movement of the wall. Temporary timber bracing was installed
at the state's direction. The state also directed, as
temporary repairs, that an emergency spillway be installed and
plans and specifications be prepared for permanent repairs.
In 1914, a 36 foot wide emergency overflow spillway was
excavated in the left end of the embankment.

At this time, the following conduits passed through
the dam. A 16 inch water supply line was located ten feet
right of the spillway, having a ten inch tee blowoff 14 feet
below the crest. An eight inch blowoff was located between
the spillway and the supply line. A ten inch blowoff, 20 feet
below the spillway crest, was located left of the spillway.
No cutoffs were provided and all of the blowoffs were gated
downstream of the dam.

Throughout the subsequent years, state inspection
reports noted substantial seepage, yearly progressive deteri-
oration and lack of maintenance of the dam. Occasional
attempts were made to alleviate the seepage problem, but no
substantial improvement was reported. These inspection
reports also noted progressive settlement of the dam, particu-
larly the puddled core.

In 1919, a new dam was constructed across Owl Creek,
located 3,500 feet upstream of the existing dam. In March
1927, preliminary plans were submitted to the state for
extensive repairs to the existing dam, which included raising
the dam breast by about six feet, a dike at the right abutment
to tie the raised embankment to natural ground, a concrete
cutoff wall at the upstream toe, foundation grouting, a siphon
spillway and an emergency spillway. In 1928, construction was
started on the reconstruction of Lower Owl Creek Dam.
Drawings and construction specifications were prepared by J.
H. & W. L. Lance of Wilkes Barre, Pennsylvania. Specified
changes to piping through the dam were the replacement of the
original water supply line and relocation of the ten inch
blowoff. No mention was made of the above noted eight inch
blowoff. Periodic inspection reports by state personnel
during the construction work are also available in DER files.
Throughout these documents the contractor is not identified;
however, reference is made to Mr. Yu Hsien Puang as the
resident engineer for construction. Based upon the reports in
DER files, it appears that the construction was generally
performed in accordance with the project plans. In addition
to the features discussed in Section 1.2, paragraph a, a dike
was constructed across a low area of the right abutment and
upstream of the dam axis. Of particular note is the grouting
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that is briefly mentioned in the inspection reports, but is
not shown on any of the drawings. Sections in the specifica-
tions indicate that grout pipes were to be spaced five feet on
center and the grout holes were to be drilled 15 feet into the
rock. The drawings also indicate that an emergency spillway,
110 feet wide with a crest 2.5 feet below the dam crest, was to
be built at the left end of the dam embankment. However,
there is no indication of a discharge channel on the
downstream side of the emergency spillway. Towards the end of
the construction season, concern was expressed in some of the
reports about the possible incorporation of frozen material
into the earth fill. Although the contractor took precautions
against inclusion of frozen material, some was included in the
embankment fill. Apparently at this time, the embankment was
within several feet of finished elevation at the right end. A
May 8, 1929 construction report noted that the embankment was
practically completed.

The 1930 inspection report in DER files subsequent
to the dam reconstruction noted seepage at the toe of the dam
and particularly around the siphon spillway structure. Test
borings were being made to determine the source of leakage. A
1931 inspection observed that the seepage appeared to have
stopped except in the vicinity of the siphon spillway. The
1934 inspection report referred to a flood the previous year
after which the seepage rate increased. Grouting was
subsequently performed so that at the time of the report, the
seepage at the embankment toe was reduced, but still continued
in the vicinity of the siphon spillway.

Apparently during the 1933 flood, the discharge
channel downstream of the siphon spillway was damaged. The
siphon was subsequently modified so that three of the four
tubes were vented with grates placed in the top slab of the
spillway structure and no longer operated as siphons. A
restriction was placed in the throat of the fourth siphon
tube, reducing its area by one-half, and a grate was installed
to vent this siphon at a level approximately 14 inches below
the normal pool of the dam.

Subsequent inspection reports reported no major
changes to the dam. A measuring V-weir below the siphon
spillway is noted with measurements and estimates of seepage
quantity. Photographs taken in 1962 show the presence of the
emergency spillway at the left end of the embankment, but no
discharge channel below the spillway. A photograph taken in
1971 at the left abutment is not labeled as "emergency
spillway", but does show a depressed area. Photographs
included in this report and the visual inspection indicate
more fill has been added in the emergency spillway area. The
photographs also sho,, progressive deterioration of the con-
crete around the siphca. spillway structure.
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h. Normal Operating Procedures. Under normal oper-

ating procedures, water is discharged through the control
house and routed to the principal customer, Atlas Powder
Company. Excess flow of water passes through the siphon
spillway and is discharged into Owl Creek. When necessary,
water is supplied to the distribution system of Tamaqua
Borough.

1.3 Pertinent Data.

A summary of pertinent data for Lower Owl Creek Dam

and reservoir is presented as follows.

a. Drainage Area (square miles) 1.99

b. Discharge at Dam Site (cfs)
Siphon Spillway
Existing Conditions (1,061.4) 275
Design Conditions (1,061.5) 290

Emergency Spillway
Existing, Crest at 1,060.2 280
Design, Crest at 1,059.0 1,875

Maximum Flood, 1955* 280

c. Elevations (feet above MSL) (I )

Top of Dam
Minimum Existing Crest
Elevation 1,061.4
Design Crest Elevation 1,061.5

Emergency Spillway Crest
Design 1,059.0
Existing 1,060.4

Spillw y)Weir Crest (normal
pool)?Y 1,058.0
Stilling Basin Floor 1,028
Spillay Channel Level Section 1,032.0
12 Inch Pipe Outlet Invert 1,024.2±
Tailwater (5/6/80) 1,024.6±
Stream Bed 1,022.9±
10 Inch Blowoff Outlet 1,035.0±
12 Inch Blowoff Outlet 1,031.1±

d. Reservoir (feet)
Length at Normal Pool 2,800
Length at Maximum Pool 3,300

As reported in the Phase I Inspection Report on Upper Owl
Creek Dam, February 1979

(1) Spillway crest elevation assumed to be 1,058 from USGS
map. All other elevations are relative to this eleva-
tion.
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e. Storage (acre-feet)
Normal Pool 160
Top of Dam 271

f. Reservoir Surface (acres)
Normal Pool 29

g. Dam Data
Type Earth with concrete

cutoff & core walls
Length 620 feet
Height 33 feet
Crest Width
Dam 16.5 feet
Dike 20 feet

Volume 17,000 cubic yards
Side Slopes
Upstream (design) 2H:lV
Upstream (existing, above
water line) 2H:1V

Downstream (design) 2H:lV
Downstream (existing) 2H:IV

Cutoff Concrete wall at up-
stream toe of slope
extending 30 feet
(maximum) into foun-
dation rock and soil

Grout Curtain In rock at right end
of dam along core
wall

h. Spillway
Type Three closed tubes,

one siphon tube
Size Three closed tubes:

3.75' wide x 2.5'
high; siphon tube:
1.88' (assumed) x
2.5' high

Location Near right abutment

i. Outlet works*
Located In Control House
14 Inch Water Supply Line
Inlet Invert Unknown
Outlet Invert N/A

Note: All conduits through the embankment are controlled
at the downstream end.

7
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10 Inch Blowoff
Inlet Invert Same as water supply

invert
Outlet Invert 1,037.5±

Located Through Embankment to
Left of the Concrete Spillway
12 Inch Blowoff
Inlet Invert Unknown
Outlet Invert 1,032±

8



SECTION 2
ENGINEERING DATA

2.1 Design.

a. Availability. A summary of the engineering data is
presented on the checklist attached as Appendix B. Principal
documents containing pertinent data used for this report
include the "Report Upon the Investigation of the Owl Creek
Dam of the Tamaqua Water Works" on April 3, 1914, design
drawings, construction specifications, state inspection re-
ports and photographs, and miscellaneous correspondence.

b. Design Features. A plan view of the dam, profile
and a maximum section are presented in Appendix E. A summary
of the design features is included in Section 1.3.

2.2 Construction.

Construction data are limited to state construction
reports.

2.3 Operational Data.

There are no operational records maintained for this
dam.

2.4 Evaluation.

a. Availability. All information presented herein was
obtained from Department of Environmental Resources files and
supplemented by conversations with the owner's representa-
tive.

b. Adequacy. The available data are not adequate to
evaluate the engineering aspects of this dam. The presently
existing discharge works and the present spillway configura-
tion are not fully documented.

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

9



SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The observations and comments of the field
inspection team are contained in the checklist presented in
Appendix A and are summarized and evaluated in the following
subsections. In general, the embankment appears to be in good
condition and the exposed portions of the spillway appear to
be in fair condition.

b. Dam. The vertical alignment of the dam crest waschecked, and the profile is shown on sheet 5B, Appendix A.
The crest elevation ranges from 1,061.4 to 1,061.9 as compared
with an original design elevation of 1,061.5. The apparent
low point along the crest (1,060.4) is the emergency spillway
at the left end of the embankment, which was filled to the
nominal crest elevation from its design elevation of 1,059.0
by recent grading operations, as shown in Photographs 5 and 7,
Appendix C. The horizontal dry stone paving is visible at the
upstream edge. No evidence of a downstream channel to carry
flow away from the dam toe was observed, although a cutoff
wall under the downstream edge of the crest would prevent flow
from eroding through the dam at that point. The upstream
slope is covered with a layer of hand placed riprap that, as
shown in Photograph 6, appears to be in gJd condition. As
shown in Photograph 8, the crest of the dam is protected b. a
thin layer of bituminous pavement. Occasional cracks were
observed in the pavement and the owner's representative
reported ruts had recently been repaired, indicating a
softened subgrade. The low freeboard and clay core indicate
capillary action as the possible cause of subgrade softening.
The downstream face of the dam, as shown in Photograph 8, is
covered with a miscellaneous thin growth of grass, weeds and
vines. The vegetation appeared to be in only fair condition.
Small trees and brush have been cut, but new growth has
started. A small localized depression was noted on the
downstream face of the embankment, which resulted from the
removal of a bush. It is reported that the embankment is
burned at least once a year to remove undesirable growth. The
downstream slope was measured to be about 2H:lV, and the crest
measured 16.5 feet.

The riprap on the upstream face, at the abutments of
the dam, is carried around to the banks of the reservoir. At
the right abutment, the riprap extends almost to the old well
house located approximately 300 feet upstream from the dam.
This entire area appears to have been generally filled in so
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that there is an indistinct indication of the limits of the
dike fill that was placed during the dam reconstruction.

On the downstream face of the dam, there is evidence
of previous minor erosion to the left of the spillway
retaining wall and erosion under the steps along the side of
the control house, as shown on Photograph 17. Additional
minor erosion was noted in the vicinity of the chlorine tank
installed on the downstream face of the dam to the right of
the control house; see Photograph 16. A small minor gully was
noted at the downstream toe near the left end. Two small
burrows were also noted on the downstream slope. There was no
evidence of seepage noted along the downstream toe of the dam.
However, there were occasional patches of vegetation observed
that are believed to be associated with damp to marshy soil
conditions.

c. Appurtenant Structures.

1. Spillway. As previously discussed in Section
1.2, paragraph g, the spillway was initially constructed as a
siphon spillway containing four tubes. The spillway was
subsequently modified so that three of the tubes no longer
function as a siphon, and the fourth tube was constricted and
may still function as a siphon. The top slab of the spillway
structure is approximately flush with the crest of the dam and
contains the three grates that were added to vent the siphon
tubes and preclude siphon development (priming). The spillway
intake is an underwater structure at normal pool elevation.
As shown on Photographs 2 and 15, the concrete is in generally
good condition, although there is some spalling around the
corners of the structure. The discharge area of the spillway
shows evidence of moderate to severe concrete deterioration
and spalling, as shown in Photographs 3, 11 and 12, so that
the reinforcing steel is exposed and rusted. An accumulation
of concrete aggregate in the stilling basin under the tube
adjacent to the left spillway retaining wall indicates
possible concrete deterioration inside the tube. The left
spillway retaining wall is in generally good condition.
However, the right spillway wall is part of the control house
structure and contains localized areas of severe concrete
deterioration, as shown on Photographs 3, 9 and 10. "Weep"
pipes were installed near the junction of the control building
and spillway. Three were dry and the lowest one was dripping
at the time of the inspection.

From the base of the spillway, the discharge channel
invert rises in elevation approximately three feet and then
enters a curved channel that is constructed of masonry walls
and grouted stone paving. As shown in Photograph 13, the
original left wing wall of the spillway has been increased in
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height and transitioned into the masonry channel wall. A
minor amount of seepage was observed in this left-hand channel
wall, as shown in Photographs 13 and 14. A 12 inch pipe runs
beneath the spillway channel from the grated inlet at the base
of the spillway to discharge approximately 150 feet down-
stream, as shown in Photograph 4. At this point, there was
observed to be water flowing from beneath the base slab of the
spillway. The spillway discharge channel appears to be in
generally good condition. A footbridge and the treated water
line cross the channel.

2. Outlet Works. Outlet works were observed to
consist of a 12 inch diameter blowoff pipe that discharges
into the spillway channel through the left wall, as shown in
Photograph 13. Discharge through this line is controlled by a
gate valve located in a pit at the downstream toe of the dam,
as also shown in Photograph 13. At the time of the
inspection, no water was flowing through the blowoff, nor was
the valve exercised. The valve has not been exercised for
several years. It is noted that a ten inch diameter blowoff
was identified as being in this area of the dam in 1914. On
the right-hand spillway channel wall, as shown on Photograph
3, two pipes exit through the control building. The pipe to
the right is the ten inch blowoff controlled by a valve within
the control building. The pipe to the left is the screen
chamber cleanout.

d. Reservoir. Reservoir side slopes were observed to
be flat to moderate and vegetated with primarily coniferous
trees to the water's edge. No sediment accumulation was
observed at the upper end of the reservoir. No debris was
noted along the reservoir edge.

e. Downstream Channel. The downstream channel appears
to be in generally good condition. The channel flows in a
fairly narrow stream valley with a gradient of about 0.017.
About 1.6 miles downstream from the dam, Owl Creek enters a
complex of unoccupied factory buildings (used for storage), a
partially burned ice plant, an unoccupied house and two
occupied mobile homes. Imediately upstream of the buildings
is a small pond. Outflow from this area is restricted by a
culvert (Photograph 20). Owl Creek then flows through a
culvert beneath an abandoned railroad embankment and U.S.
Route 309. The culvert discharges Owl Creek into the Little
Schuylkill River.

3.2 Evaluation.

In summary, the visual inspection of the dam
disclosed no evidence of apparent past or present movement
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that would indicate existing instability of the dam. The
vegetation is considered to be only in fair condition.

It was noted that the spillway has been modified
from its original design and that the emergency spillway at
the left end of the dam has been filled in. The influence of
these conditions is further evaluated in Section 5 of this
report.

The exposed portions of the concrete spillway and
discharge channel structures were found to be in generally
fair condition. Localized areas of the concrete in the
spillway structure were found to be in poor condition, but are
not believed to be so serious as to be presently affecting the
integrity of the structures. However, these should be
repaired as part of the routine maintenance of the structure.
The possibility of more extensive concrete deterioration
within the tubes should be investigated.

The blowoff gate valves should be exercised and
lubricated on a routine basis. All pipes through the dam
should be fitted with upstream closure devices. The seepage
noted in the discharge channel and at its downstream end has
apparently been occurring for a number of years. This small
amount of seepage does not appear to be indicative of
detrimental conditions.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Lower Owl Creek Dam together with Upper Owl Creek
Dam and Still Creek Reservoir, located approximately five
miles north of Owl Creek, provide water for the Borough of
Tamaqua. Water from Upper and Lower Owl Creek Dams is used
primarily by an industrial user, Atlas Powder Company,
although it can be fed into the distribution system of the
borough itself. Normal procedures call for maintaining a
certain reservoir level in Lower Owl Creek Reservoir, either
by discharging from Upper Owl Creek Dam or pumping from wells
located adjacent to the reservoir. Water for the distribution
system is withdrawn through the control house located immedi-
ately downstream of the dam. Excess flow is discharged
through the siphon spillway adjacent to the control house.

4.2 Maintenance of the Dam.

Maintenance of the dam is provided by Tamaqua
Borough employees. It is reported that the downstream
embankment is burned off once a year to remove undesirable
vegetation.

4.3 Maintenance of Operating Facilities.

Borough employees also provide maintenance for the
operating facilities. All piping and controls located within
the control building appeared to be in good condition and were
painted. However, it was noted that the gate valve control-
ling the blow off, located within the control building, had
not been exercised for a long time, nor had the gate valve
located in the pit adjacent to the left spillway channel wall.

4.4 Warning Systems In Effect.

There are no formal warning systems or procedures
established during periods of exceedingly heavy rainfalls.

4.5 Evaluation.

There are no written operational procedures, main-
tenance procedures or any type of warning system. Maintenance
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and operating procedures should be developed, including a
checklist of items to be observed, operated and inspected on a
regular basis and provisions for adequate maintenance of
embankment vegetation.

Since a formal warning procedure does not exist, one
should be developed and implemented during periods of extreme
rainfall. This procedure should contain a method of warning
downstream residents that potentially high flows are imminent
or dangerous conditions are developing.
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SECTION 5
HYDROLOGY/HYDRAULI CS

5.1 Evaluation of Features.

a. Design/Evaluation Data. There are no original
design data available for this dam, although the state
specified some hydrologic/hydraulic criteria to be used for
the redesign in 1927. Evaluation calculations are located in
state files. Evaluation data concerning Upper Owl Creek Dam
are located in a Phase I Inspection report, also located in
Department of Environmental Resources files.

The watershed is a small mountain watershed that is
approximately rectangular in shape. The watershed is about
0.9 mile wide by about 2.4 miles long, having a total drainage
area of 1.99 square miles. Elevations range from about 1,540
along the sides of the watershed to 1,058 at the normal pool
level. Upper Owl Creek Dam is located less than 600 feet
upstream of the upper end of Lower Owl Creek Reservoir. Upper
Owl Creek Dam controls about 1.5 square miles of the total
watershed. The total watershed is over 90 percent wooded with
very little residential development. It is not expected that
the runoff characteristics of the watershed will change
significantly in the near future.

When plans for the major renovation of Lower Owl
Creek Dam were being prepared in 1927, the state indicated
that a maximum runoff of 1,325 cfs from the 2.7 square miles
of drainage area should be used to design the spillway
systems. The consulting engineer and borough were of the
opinion that the siphon spillway would provide the necessary
discharge capacity. However, at the request of the state, the
design provided for an emergency spillway 110 feet long and
2.5 feet deep, which would provide for the discharge of 1,325
cfs. There are no design or evaluation data fo: the siphon
spillway as it presently exists with the air vents in three of
the tubes and the reduced throat area in the fourth. It is
noted that the drainage area was reported to be 2.7 square
miles instead of the currently measured 1.99 square miles.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Small" size dam and "High" hazard classification is one-
half to the full Probable Maximum Flood (PMF). Based on the
relatively small total storage capacity of the reservoir and
limited number of inhabited downstream residences, the one-
half PMF event has been selected as the spillway design flood.
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b. Experience Data. Reservoir level records are
currently maintained by the water superintendent, but have
been for only about the last three years. Rainfall records
are not maintained for this watershed although they are
maintained at Still Creek Reservoir, five miles north of Lower
Owl Dam, which is also owned by the Borough of Tamaqua. The
reported maximum discharge from Upper Owl Creek Dam of an
estimated 280 cfs occurred in 1955.

c. Visual Observations. At the time of the inspection,
there were no conditions observed that would indicate a
reduced siphon spillway capacity during an extreme event. The
emergency spillway has been filled in to a minimum depth of
1.2 feet. The surficial material is crushed stone, but it is
reported that a thin bituminous pavement underlies the crushed
stone. Other observations regarding the condition of the
downstream channel, spillway and reservoir are located in
Appendix A and discussed in greater detail in Section 3.

d. Overtopping Potential. The overtopping potential
of this dam was estimated using the HEC-I, Dam Safety Version,
computer program. A brief description of the program is
included in Appendix D. The inflow to Lower Owl Reservoir is
composed of the discharge of Upper Owl and runoff from the
uncontrolled reservoir areas. The peak discharge during one-
half the PMF is estimated by the computer program to be 1,693
cfs, and the inflow during the full PMF is estimated to be
4,421 cfs. Siphon spillways function as weirs until the
siphons prime or the reservoir water level exceeds the
elevation of the top of the conduit. The vents installed in
three of the tubes prevent them from priming or functioning as
siphons. The fourth tube is assumed to prime and function as
a siphon, although the throat area is reported reduced to half
the original area. The discharge through the siphon spillway
is estimated to be 275 cfs with the reservoir at the minimum
elevation of the dam (1,061.4 feet), and the discharge through
the emergency spillway is estimated to be 280 cfs, assuming no
erosion of the surficial materials. If the emergency spillway
is returned to its design configuration, the discharge through
it at the minimum reservoir elevation is estimated to be 1,875
cfs. Under present conditions, the spillway systems are
estimated capable of discharging about 21 percent of the PMF
without overtopping the embankment. If the emergency spillway
is returned to its original configuration, the dam would be
capable of discharging approximately 59 percent of the PMF
without overtopping the embankment.

e. Spillway Adequacy. The spillway for this structure
is considered to be "Inadequate" as it will not pass the
spillway design storm, one-half the PMF, under existing
conditions without overtopping the embankment. As the
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embankment is not assessed to fail during the one-half PMF,
the spillways are not considered "Seriously Inadequate".

f. Downstream Conditions. Owl Creek flows through a
narrow wooded valley for about one mile. The initial valley
gradient is 0.067, leveling to an average gradient of 0.017.
The valley gradient then increases to 0.05 for the next 2,000
feet before the floodplain widens, as shown on Plate 1,
Appendix E. About 1.6 miles downstream of the dam, discharge
enters a complex of buildings, shown on Plate 1. Outflow from
this complex is restricted by the culverts under the building,
shown in Photograph 20. Normal flow in Owl Creek is conveyed
under the buildings by a culvert, eight feet wide and 34
inches high, and a pipe culvert with a maximum diameter of 18
inches. Flows exceeding the culvert's capacity will flow over
the road and through a series of four inlets into the culvert
or passageway under the buildings. Immediately downstream of
the buildings is the 14 foot wide culvert under the highway
and railroad embankments, discharging immediately into the
Little Schuylkill River. Large flows are expected to flood
the small pond from the upstream end, and very large flows,
such as resulting from failure of the dam, are expected to
pond behind the buildings, railroad and highway embankment,
damaging the factory buildings and occupied mobile homes.
High flows in Little Schuylkill River could impede the
discharge from this culvert, further causing ponding in the
building area. Therefore, a "High" hazard potential classifi-
cation is justified.
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SECTION 6
STRUCTURAL STABI LITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations indicated
no evidence of existing or pending embankment instability.
The riprap is assessed to provide adequate protection to the
embankment against wave action.

The concrete retaining walls around the spillway
structure are considered to be in good condition. The poor
condition of the deteriorating concrete in the exposed portion
of the spillway structure is assessed to not have a major
influence upon the integrity of the structure at this time.

At the left end of the dam where recent grading has
apparently filled in the emergency spillway, it is assessed
that any overtopping event of the dam could initiate erosion
at this point. Indications are that the dry stone paving is
in place under the fill which, together with the cutoff wall
under the downstream edge of the crest, would prevent serious
erosion at this point. However, there is no channel to direct
flow away from the downstream toe and erosion could occur
there.

b. Design and Construction Data. There are no data
documenting the design analysis for the dam that are known to
be available. There are several sets of calculations in
Department of Environmental Resources (DER) files regarding
the spillway capacities and structural design of the spillway
retaining wall. These calculations were made by state
personnel as part of the review process when application was
made for a permit to reconstruct this dam. All data
concerning the physical features of the dam were obtained from
the design drawings, inspection reports, and other correspon-
der'.e in DER files and supplemented by visual observations.

c. Operating Procedures. No operating procedures
currently exist other than work that is necessary to supply
adequate water to the service area and to treat this water.

d. Post-Construction Changes. As previously noted,
several post-construction changes were made to the dam and its
appurtenances. The modifications to the siphon spillway were
discussed in Section 1.2, paragraph g; however, there has been
no evaluation of the effects of these changes upon the
spillway capacity. Apparently, the emergency spillway at the
left end of the dam embankment has been filled in, but there
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is no documentation of this work having been done. Another
change has been the construction of the masonry discharge
channel below the spillway. Other than these, there have been
no post-construction changes to the dam that would influence
its stability or performance.

e. Embankment Stability. There were no embankment
stability evaluations in the design drawings or in the files.
Based on the visual observations and geometric configurations,
the dam appears to be stable at the present time, provided
that overtopping does not occur.

f. 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 conditions. Since
the dam is qualitatively assessed to be stable at the present
time under static loading conditions, it can also reasonably
be considered to be stable under seismic loading conditions.
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection of the dam embankment
indicated that, although the vegetation is only in fair
condition, the embankment is in good condition. Inspection of
the exposed concrete surfaces of the spillway indicated that
the spillway is in fair condition.

In accordance with criteria e'itablished by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Small" size dam and "High" hazard classification is one-
half to the full Probable Maximum Flood (PMF). Based on the
relatively small total storage capacity of the reservoir and
limited number of inhabited residences, the one-half PMF event
has been selected as the spillway design flood.

Hydrologic and hydraulic computations presented in
Appendix D indicate that the siphon and emergency spillway
structures are capable of discharging about 21 percent of the
PMF without overtopping the embankment under existing condi-
tions. If the emergency spillway was restored to its original
condition, the spillway system should be capable of discharg-
ing about 59 percent of the PMF without overtopping the
embankment. As the structure will not pass the spillway
design flood under existing conditions and is not assessed to
fail during one-half the PMF, the spillway is considered to be
"Inadequate" but not "Seriously Inadequate".

b. Adequacy of Information. The information located in
Department of .nvironmental Resources files when combined with
the visual inspection and simplified calculations presented in
Appendix D were sufficient to indicate that further investiga-
tions are required for this structure.

c. Urgency. It is recommended that the measures
presented in Section 7.2 be implemented as specified.

7.2 Remedial Measures.

a. Facilities. The following recommendations are
presented in order of priority, but this does not infer that
the latter recommendations are not important.

(1) A hydrologic/hydraulic study should be made to
determine the best method of increasing the spillway
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capacity to meet current hydrologic and hydraulic
criteria. This work should be performed under the
supervision of a registered professional engineer
experienced in the design and construction of dams.

* (2) All pipes through the embankment should be fitted
with an upstream closure device. All gate valves
should be operated and lubricated periodically.
This is to insure that they are operational if
needed.

(3) The interior of the siphon spillway tubes should be
inspected for deteriorating concrete. This work
should be performed under the supervision of a
registered professional engineer experienced in the
design and construction of dams.

(4) The deteriorated exposed concrete of the control
house wall and spillway structure should be re-
paired.

(5) The seepage noted in the discharge channel and at
the downstream end should be monitored for the
development of turbidity or increased amounts.

b. Operation and Maintenance Procedures. Because of
the potential for property damage in the event of failure, a
formal procedure of observation and warning during periods of
high precipitation should be developed and implemented for
this facility. This procedure should include a method of
warning downstream residents if high flows are expected and
provisions for evacuating these people in the event of an
emergency. It is recommended that an operation and mainte-
nance manual be developed, including a checklist of items to
be inspected regularly. It is further recommended that this
manual include provisions for the maintenance of embankment
vegetation in the best possible condition.
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CONTROL HOUSE AND DOWNSTREAM SI DIF
OF' SP ILLWAY STrmCT~uRE . NORMAL FLOW
ENTERS GRATE AND I S CONVEYE,'D DOWNSTREAM
UNDER CHANNEL FLOOR.

PHOTOGRAPH NO. 3



OUTrLET OF CONDUIT UNDER
S13ILLWAY CHANNEL.

PHOTOGRAPH NO.4



RECORDS INDICATE A PAVED EMERGENCY
SPILLWAY IS UNDER THE FILL MATERIAL.

PHOTOGRAPH NO. 5
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OVERALL VIEW OF CREST.
GRAVEL RECENTLY PLACED TO
FILL IN RUTS.

PHuITOGRAPH NO. 7
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DETERIORATED CONCRETE AND
EXPOSED STEEL. NORMAL FLOW
ENTERS INLET IN CORNER. SLIGHT
SEEPAGE EXITING WALL AT TOP OF
SPALLED CONCRETE.

PHOTOGRAPH NO. 11
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Sheet 1 of 12

LOWER OWL CREEK DAM

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Mountainous, 100% wooded, undeveloped.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1058.0 feet (160 Acre-Feet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1061.4 fet (285 Acre-Feet)

ELEVATION TOXIMUM DESIGN POOL:

ELEVATION TOP DAM: 1061.4 feet existing 1061.5 feet design (outside emergency
spilway area).

SPILLWAY

a. Elevation 2058.0 feet (spillway elevation from USGS map, all other
elevations are relative.

b. Type 4-tubes, one of which acts as siphon.

c. Width Three 2. 5 feet X 3. 75 feet; one 2. 5 feet x 1. 88 feet wide.

d. Length

e. Location Spillover Near right abutment.

f. Number and Type of Gates None

OUTLET WORKS :

a. Type Water suppy intake.

b. Location Throuah control house to the riaeht of the silwa,.

c. Entrance inverts 1017 feet.

d. Exit inverts N A

e. Emergency draindown facilities 10 inch and 12 inch blow off pipes.

HYDROMETEOROLOGICAL GAGES: None within watershed.

a. Type Standard rain wate.

b. Location 5.5 miles north at Stige Creek Reservoir.

c. Records National Weather Service Reporting Station.

MAXIMUM NON-DAMAGING DISCHARGE: Not determined.

A-I lI. ... '' . .. .... . 'm _".. . ..



LOWER OWL CREEK DAM
HYDROLOGIC AND HYDRAULIC Sheet 2 of 12

BASE DATA

DRAINAGE AREA:( 1 ) 1.99 square mile; 1.5 square mile controlled by Upper Owl
Creek Dcm.

PROBABLE MAXIMUM PRECIPITATION (PMP)
FOR 10 SQ. MILES IN 24 HOURS: 2z)  22.6 inches.

ADJUSTMENT FACTORS FOR DRAINAGE AREA

Zone 6

6 Hours 113

12 Hours 123

24 Hours 132

48 Hours 142

SNYDER HYDROGRAPH PARAMETERS: (4) Lower Owl Urer Ow4l

Zone 6 6

Cp, Ct  0.4, 1.35 0.4, 1.35
suoarea north o" reselvoitr subarea south

L(5 ) 0.85 mile 0.80 mile 1.7 mile

Lca (6) 0.57 mile 0.57 mile 0.93 mile

tp=Ct (L.Lca)0 .3  1.09 1.07 1.55
existing design

SPILLWAY CAPACITY AT MAXIMUM siphon 275cfs 290cfs
WATER LEVEL(7 ) emergency 28Ocfs 1875cfs

(1) Measured from USGS maps.
(2) Hydrometerological Report No. 33, Figure I.
(3) Hydrometerological Report No. 33, Figure 2.
(4) Information received from Corps of Engineers, Baltimore District.

(5) Length of longest water course from outlet to basin divide, measured
from USGS maps.

(6) Length of water course from outlet to point opposite the centroid of

drainage area, (see Plate 1, Appendix E) measured from USGS maps.
(7) See Sheet of this Appendix.

* Information obtained from Phase I Inspection Report, February, 1979.
NDI No. PA 00673, DER No. 54-96



SHEET 3 OF 12

HEC-1, REVISED
FLOOD HYDROGRAPH PACKAGE

The original "Flood Hydrograph Package" (HEC-l),
developed by the Hydrologic Engineering Center, Corps of
Engineers, has been modified for use under the National Dam
Inspection Program. The "Flood Hydrograph Package (HEC-1),
Dam Safety Version", hereinafter referred to as, HEC-l, Rev.,
has been modified to require less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam, any available design/eval-
uation data, relatively simple hydraulic calculations, or
information from the USus Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

HEC-l, Rev. computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface area, watershed shape, and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers, Baltimore District.
The inflow is routed through the reservoir using spillway
discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. In
the event a spillway cannot discharge 0.5 PMF without
overtopping and failure of the dam, downstream channel
characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam breach analysis is performed.

Included in this Appendix are the HEC-I, Rev.
pertinent input values and a summary print-out tables.
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PREVIEV OF SOIUERCI OF STEAM40 NETWRK CALCULATION$

RUNOFF NYORINIIAPN A lJOI

ROUTE HTNROGRAIH TO 100

RUNOFF HYDRODRAPN AT NLU

RUNOFF KNYRIRAPH AT SLO

COMBINE J NYDROURAPHS AT TIN

ROUTE HTPRURAPN TO too

ROUTE HYDROGRAPH TO 05

ROUTE HYTROGRAPH TO S2

ENO OF ARTUORI

FLOOD HTRORORAPN PACRASE (REC-I)

PAN SAFETY VERSION JULY 19'1

LAST MODIFICATION 26 FEB 'N

RUN DATE# 80/05/29.

TINE* 05.J7.57.

LOVER oUt CREEK DAN

MAI ID A0. ?A 00674 PER NO. 54-2

OVERTOPPINO ANALYSIS

JOg SPECIFICATION

No "MR RAIN IDAY IR IMIN NtliC IPLT IPRT NSTAN

200 0 is 0 0 0 0 0 -4 0

JOPER NUT LROPT TRACE

5 0 0 0

NRLTT-PLAN AFALTSIS TO IE PERFORMED
MPLANR I NRTIO" 6 LRTIO I

ROIOS- .10 .20 .30 .40 _0 f.00

SUR-AREA RUNOFF CIOPIITATIO N

UPPER OUt CREEK SAN |NFLOU HIItITSRAI-N

STAN1 ICOe IECON SIArE 04'1 f JPRT IRANE [SIAG5 [AUTO

U00 0 0 0 0 0 1 0 0

HYDROGRAPH DATA

INOG JUNO TAREA SNAP TRSDA TRSPr RATIO [SSJOU ISARE LOCAL

1 I .50 0.00 1.99 0.00 0.000 0 0 0

PRECd? NATA

SPFE PSS 16 RI., R24 R44 R1, RY4

0.00 2..60 l11. 13.00 .00 132.00 142.00 0.00 0.o0

SRSPC COMPUIE PT Ar PROGRAM IS .0O0

LOSS DIATA

LAOP STARA OLf R RTIAt. ERAIN qVIRS RTITI STIL CNSTL AI.54I RTIMP

0 0.00 0.00 1.00 0.00 0.00 1.00 t.00 .05 0.00 0.00

UNIT H4YROSRAPR PAIN
IP. 1.53 CF' .40 NTA- 0

RECESSION DATA

S5RIO5 -5.50 10ilTS. -.05 MTIOI. 2.01

qNIT HTROGRAPH 65 eP-0F-Et1lN ORSI|AIFS. LAU- 1.34 NOURS. CP- .40 VOL" 1.10

I. 50. 103. 16l. 212. 244. 250. 230. 215. its.

Ill. '64. 152. t40. 120. 11 . ION. 99. V1. 13.

'0. 60. 04. 59. 54. 50. 45. 42. 35. .5.

32. 50. 2'. 25. 23. 21. 19. TN. 16. 1S.

14. t2. it. 10. 10. 9. 6. .. 0.

6. 5. 5. 4. 4. 4. 3. 3. 3. 3.

2. 21. .. 2

S TNO-OF-PIFRIOT FLoU

4o.04 No." PERIOD RAIN FEIS LOSS COoP 0 M0.1A 4R.M45 PERIOD RAIN EXCS LOSS J.NKP A

q4 1
5
.,

7  
23.29 '.44 8A665.

II II I 1 5.... 1161.11 4 .5 .



UPE091,l~ CREEK PAM Oflf94.11 WY3lHSGRflPH

10041 ICOMO IFCI)II 1140 Jt ,1 INTj~T (ANE ISTA6E IAUTO
000 1 0 0 0 0

OLOSS CiOSS AN; W.SS ISAM1 WEn IFm? LSTR
0.0 0.000 0.00 1 0 00

NSIOS AISIOL 1.5 AMSKI I TOO STORA ISPRil
1 3 0 0.000 0.000 O.006 -102. 1

01461 ?O9..00 1093.00 09T4.00 1091.041 1016.00 1017.00

FLOY 11.00 166.00 4950 1.0l.~3.00 roS.00

StOOFACI AREA. 0. 6". 041. IN4.

CL0AACITY 0. 83f2. 14001. 41.20

ELVTOR 03 0.. 1100. CIoU OU 1(.. COL CtA F

1091.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9

1AA DATA

1091.4 0.0 0.0 0.

REST LENGTH 0. 550. 11"0. 13140.
A; OR 1111.011
EIEVAOO 1095.0 1095.1 109A.0 1091.0

SUP-AREA 9RNOF 0 Om('1,l 1010

0004104A NORTH OF 1t14009 TOt. IORO1Rf

111161 WtOWN HON UOF T l rtI N0 I I At; I14 Ai 10 00
Nvi a 0 0 0 0 0 0 1

["O I19 [IN 600RE6 !4AP I 0s14 1R!fL' RalUD 10094 ISARI t OAL
1I 0.0 .90 0.00 0.00o

09041? IOAT4
s010 FIS lt, RI: q,14 R41IA9
1. 00 ::.60 '13.10 T3.00 13..00 140.9 #(1 00 Of3

IRSPC CO~r!Ot0 HIII 94E 00944OI IS .0,o

I OSS PA404

3 0.00 0.00 I.0 0.00 01.00 '.00 .0 .3 04 .,

IF' ,9 q ' .40 NIA.

RECESSIO 090 t
S0R9TI. I.!o 06C4. . 0!; (0110,. 4

1161? RAF 4160 46 [Il F-OF-PIRIII)N ORD10ITES. LAD' I.11 MOUNT6. 1- .10 Vol .00

0..5 4, 43. 31. 3. 1.,

0.. 13.0.:0.I0.

E NP00 P-FRIOI' Fl1011
110.114 41.1,116 fII RAIN~ 6 IES 1( 190 CORP Ii 90.04 Nit.m pStlOTr RAIN 'I I N 0C, 1? q 11414 a

004 7>~ .'.*' oil0 ':0.
430.'~ el.'. 3.' O 1



SUPASUEIIK SoNuF" OF LWER ut,411444l

10110 ICIJOP H(CN I ~Im Jt. t .JFkf INANE I5144.44 IAUTU
Sto 3 0 0 

10(110 4046 tA001 SNAP 10004 YIOSC RAIJO) ISNOV INE LIICAI
I 1 .30 0.00 1.79 0.00 0.000 0

PRECIP DATA
SIPFE FNES R4 012 R24 48 477 R?44
0.00 721.60 113.00 123.00 132.00 142.00 01.00 0.oo(

IRSPC COMPTED01 IT THE PROGRAME IS .00

LROPY SIROR DLTER RT4IOL [RAIN STIRS 011435 514(1 41051 ,ijSp% R I I I
0 0.00 0.00 1.00 0.00 0.30 1.00 1.00 .05 0.00 04.00

UNIT 400ROGRAFN 4 14
tF- 1.0;' CP. .40 40A. 0

RECESSION 041A
STRTQ. -1.50 IRCSN- -.05 RIIOR. %.00

UNIT 14100060AP 41 E40-43F-PERIOD ORD0INATES. LAG-. 1.02 44014105 cr . 0 so 011.. 4.,10

33. 34. 22. :44 . is?.4. 13. It.
10. 9. 4. 7. 6. 5 . 4. 4. 0.
3. 3. 2. 2. 2 4 . 4.

4. . 1. 1.

0 (O-OF-PERIOD FLOW
40.01 44.M4 1100400 RAIN tCS LOSS CORP P3 114.04 MR.4 PERI01D RAIN ('(CS toss CONFN

SUM 25.6? 3J.:0 2.40 47124.
I 05.44~0 . 464 .11 504 .271

LOWER OI1L CREEK DAM OUTFLOW 44014000A14

1571.4 ICOM5 IECOM ElOPE .4f10 21144 10441K 1506 1U00
LOO 1 0 0 0 0 1 0 4

0000144 0114

@LOSS CLOSS AV04 IRM 15111K 50311 10'4 1500
0.0 0.000 0.00 1 1 0 0 0

NSIPS PISTOL L46 44151K x TSlE SI0RA ISFOIO
1 0 0 0.000 0.000 0.000 -4050. .1

STAGE 1054.00 1050.00 1060.00 4040.50 1 "..40 4063.00

FLOM 0.00 40.00 11S.140 460.00 440.00 450.00
(40401441344 COINREIE SPILLWJAY 404200i

SURFACE A4REA- 0. 1. 5. Q2. 249. J3. '.

CAPACITY- 0. J. 17. 59. 4440. 223. 1312.

ELEVATION- 4034. 1043. 40. 4053. 1054. 1060. 4084.

CREL $Pull CHU~ EXPO (LOVI. CoOL cARKA tFL
4058.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1AO DATA4
toFl coal EXPD LANWl0
4061.4 0.0 0.0 0.

CREST LE4GT4 0. 100. 740. 045.
AT JR SOLON
ELEVATION 4060.2 10614. 4062.0 1064.1 INCLUDEOS THE EMERG6ENCY SPILIWAY AREA



011C1101 290 FT I0INSlitt-m of PAM

I14AO JCIOmp OCT1 I T41'1 r.I J PLT 19 NAME4 ilIOAiO tOUT!?

PSI 1 0 0 a 0 1 I 0 0

0001I7I46 P14
00.005 CL0SS 4106 IES Isaol I9 up 0 I 1Fit10I

0.0 0.000 0.00 1I 0 *

1400?S PISTPL. L4 AS MSFJ I 1511 STOCA I SPRAI

0 0 0.000 0 .0001 0. 000 0.

NO0RMAL WINT~ CHAINNCI ROW1l f(.

.0500 .0550 .3500 1020.0 1040.0 .10. .34b.00

CRIWS0;W ION C0101) T'I3NA If!;- - TA. ELEV, 54. fLIV- EIC
0.00 1043.50 1 10.00 1040. 00 135.00 10.19.50 150.00 10-13."Q 6100 x1 010. 00

:85.00 10.18.10 100.00 1040.00 330.00 1043.40

ST0ORAGE 0.30 ff0 .41, .95 1 .62 :40O :.fq J.' .1'
5.oi 14 0.25 9.03 Q.' To.'3 11 .", 1.9 4."s

00T11106 0.00 114.34 '.4 0060 4951 .:3 U.39.1., 110.4 681 .81 :47?.'~ 141W.03l

38,91.39 46.'56 .7 553298.5q &4489.32 8422 436.34 *0;1.01 I Ov15 1.1 0I I j 4.,. 8- ?44004.0

3769 A 2.0 10.27-1 I0'.42 1013.63 1024.84 1026.05 102 *. :b t120. 47 ( '. ,4T'

10.) TI -33.3. J: 134.3 1031. .4 ;036.95 1038.6 103q.3, 1040-119 TOT. -v 0 a. 10

IOR .0 114.34 '6.04 :140-0 4951-13 9'39.1.' 1 -03'.4e 18 681.11 130. 13

4YPR00946'4 1133W19

5OCT ION Al [1040008969 11414601 19IT41

PSI 1 0 0 0 0 0 0

IOSS CLOSS AVG ]RES ISAACE 097l I'ml 1.5

.0 0.000 0.00 1 1 11 0 0

45190 V9110. 1 *11 06344 ;51 ST0RM 1398A1
1 0 0 0.000 0.000 0.0100 0.

0140)1 111 t04( I E1140 1 01004 090IR .E

.0400 .0450 .0400 *2.5 1145. 0 750. .04000

COpS 0( 00 C008l014670
0
5' (T'.1110. STA.ELEOV--0 TC

0.00 '8.0 0.00 '112 .-N 4 710 '000.00 4:-00 .-750 *14".00 .0

4111.00 1 59.00 790.40 569.00 -65.-o

0108461 0.00 I.a 3.33 5.112 .0 .' 10.05 1T.,1.40 15 0'

16.1! 19.01 110.1P '8.39 37.''0.148l (6.7Y# 444.-4 :.,

'1(110L100 0.00 40.26 19.64 :211.53 330.65 444.94 603. 50 '4&.16 895.!3 104%.'

1:03.74 1375.96 21004.0' 101.59 404..' 1.35 4 .33 2001fl.232'0 400,14.16 !2104. '0

5046F ''12.50 ''.!' -'1.8, '.0 '3.0 '50 00 ''1 '.6~
**94 '004 'o~o, 00 .3 ~ S.23 32.' 83.2 '4.31 'qs.01 95'

0IO .00 40.26a 119.64 :'1 .33 331.68 444.44 603. 5P '44. ~6 .91 04.

'20.'4 l.75.9 00.31 34'.58 604.'' 73,54.31 01.3 '8.' 4003-1.16 .5"194.,'0
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PEAR FOU AND STORAGE (END OF PERIOI) SUMMARY FOR MUILTIPLE PLA9-RATIO '.ECONOMIC COMPOIAII)IAS

FLO5 IN CUBIC FEET PER SECOND ICUBIC METERS PEB SEIONI)
AREA IN SOUARE MILES (SQUARE RILUMETERS)

RATIOS APPLIED IF FLOWS

OPERATIOR STATION AIEA PLAN RATIO I RATIO 2 RATIO 3 RATIO 4 RATIO 5- RATIO 6

.10 .20 .30 .40 .50 1.00

HNDROGRAPH AT U0I 1.50 t 329. 650. 988. 13)7. 1646. 32?2.

3.88) 9 9.32)f 18.64)( 27.96)( 3,7.28) 46.61)( 91.21)(

ROOFED To UO0 1.50 1 187. 435. 11. 964. 1280. 32zj.

3.88) I 5.30( 12.32)( 19.84)( 27.39)( 36.23)( 91.59)1

HYPROGRAPH At NLO .1O I 51. 102. 153. 204. 255. 09.

.49) 1.44)( 2.89)) 4.33)( 5.77)( 7.21)( 14.42)(

HYDROGRAPH AT SLI .30 1 81. 162. 242. 323. 404. RO0.

.78) I 2.2?)( 4.57)) 6.86)( 7.13)( 1 .44)( 22.07))

3 COMBINED TIl 1.99 I 253. 589. 941. 1292. 1693. 4421.

5.15) 1 7.171) 16.671( 2.651) 36.581( 47.94)( 25.18)1

ROODED TO LOO (.99 I 176. 557. 933. 1207. 1686. 4400.

5.15) ) 4.00)( 15.78)( 26.43)f 36.4S)( 47.73)( 124.60)(

ROOFED TO 0) 1.79 1 976. 55?. 934. (20;'. 1686. 4400.

5.15) ) 4.9 )( 15.771 26.44)( 36.43)f 47. 1) 24.59))

ROUTED TO 0S: 1.?? ) 176. 556. 931. 1285. 1667. 4343.

5.15) I 4.77)( 15.76)) 26.36)( 36.41))' 47.20)( 122.?99 (

UA9At Itl UAM 4Af t A 9 .l: L4

UPPER OWL CREEK DAM

INITIAL TALIUE SPILLUAY CREST TOP OF A9
ELEVATION 1092.00 1092.00 1005.40

STORAGE 859. 957. 1)09.
OUTFLOU 3. 0. 11 3.

RATIO MAXIMUM MAXIOM MAX I MIJA MAX(I0 LIURATIOR TIE OF TIE OF

OF RESERVOIR DEPTH STORAGE OUIFLOU OVER TIOP MAX 1IITFLUA FAIILURE

PF U.S.ELEV OVER DAM AC-fT CFS HOURS HOURS HOURS

.10 1093.06 0.00 132. 1;'. 0.00 44.-2 0.00

.20 1093.84 0.00 99. 435. 0.00 43.75 0.00

.30 '094.S) Oo 0309 701. 0.00 43.50 0.00

.40 1095.11 0.00 1096. 964. 0.00 43.50 0.00

.50 1095.62 .22 t127. 1280. 2.50 43.25 0.00

1.00 1096.29 .8y 118). 3235. 1.50 41.75 0.00

SUMMARY OF DAN SAFETY ANALYSIS

LOWER OWL CREEK DAM

INITIAL VALUE SPILLWAY CREST TOP OF PAR
ELEVATION 1058.00 os.00 1061.40

STORAGE 160. 160. 271.

OUTFLOW 0. 0. 595.

RATIO M411IUM MAXIMUM MAXIMUM 8189 DOURATION TIE OF TIME OF

OF RESERVOIR DEPTH STORAGE OUIFLOW OVER TOP MAE OUTFLOW FAILURE

PF U.S.ELEV OVER DAN AC-FT CrO HOURS NOUR HOURS

.10 (060.54 0.00 241. 176. 0.04 46.50 0.00

.20 1061.37 0.00 270 57. ).00 40.50 0.00

.30 (041.67 ..7 291. 933. 5.00 43.00 8.90

.40 1061.86 .46 206. 1217. .25 42.75 0.00

.50 1062.04 .64 295. 1686. 0.50 43.00 0.00
(.00 1062.83 1.43 325. 4400. 1(.00 41.75 1.O0

FL.49 I STATION 5 )

MAX I494 AX I 11JN TIME

RATIO FLOU,CFS STAGE.Fr HO)RS MAXIM0 RAXIMI TIME

RA0IO FIOUCFS TARrTI NlOURI;

.1 176. 10231. 46.0

.20 1,;2. I07 .1 43.50 .10 I'l. 774.3 46.75

.30 9.34. I022.6 41.00 .20 ,56. '76.4 43.,'5

.40 12137. (022.9 12.72 .30 931. 77)3. 43.00

.20 161)8. 102,T.( 43.110.40 Ile0. 79.0 4.9.00
00 44')). 1074 .) 41.72 ,20 '647. A0d.2 43.22

1.00 \ 41 )1 0

-----



, 5h ""7 /oZ OF /OF .

CREST LENGTH 110. 16s. -TO. 013.

Ar ON RELOU
ELEVATION 1059.0 1061.3 1062.0 104.?

SUMMARY OF DAM SAFETY ANALYSIS

LOWER OWL CREEK DAM

INIIAL VALUE SPILLUAT CREST TOP OF DAN

ELEVATION 1050 .0 1058.00 1061,40
STORAGE 160. 160. 271.

OI)TLOU 0. 0. IO84.

RATIO MAXIMUM MAXIMIJM MAXIMO MAX1UM OUIAIION TIME OF TIME OF

OF RESERVOIR DEPTH STORAGE OUTFLOU OVER TO' MX OOrF(OU rAILI E
PAF W.S.ELEV OVER DAN AC-FT CFS HOURS HOURS U0)0RS

.10 059.59 0.00 20?. 240. 0.00 44.00 0.00

.20 1060.13 0.00 227. 573. 0.00 43.25 0.00

.JO 1060.57 0.00 242. ?23. 0.00 43.25 0.00

.40 1060.03 0.00 235. 1276. 0.00 41.00 0.00

.50 fO61.2 0.00 26?. TdO. 0.0 43.Po P.00

1.00 1062.44 1.04 31O. 439. 3.25 41.75 0.00

PLAN I STA TION 1 1T

RATIO PLOU,CFO STAOT,FT NOURS

.10 240. 1021.5 44.00

.20 573. :022.1 43.25

.30 923. T122.6 43.25

.40 127G. 022.9 43.00

.50 1670. t023.2 4.00
1.00 4402. 1024.6 A..,'5

PLAN I STATION 052

MAXIMUM MAXIMUM TIME

RATIO FLOU,CPS STAIE,FT HOURS

.fo 239. '74.7 44.00

.20 572. 776.5 43.50

.10 923. 778.2 43.25

.40 1273. 779.' 43.25

.50 1650. 790.4 43.30

1.00 4338. 781.7 42.00
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SITE GEOLOGY
LOWER OWL CREEK DAM

Lower Owl Creek Dam is located in the Appalachian
Mountain Section of the Valley and Ridge Physiographic
Province. As shown on Plate F-1, the dam is constructed upon
the Mauch Chunk Formation of Upper Mississippian age. The
Mauch Chunk consists of red-brown sandstone units with shale
and siltstone interbeds, and red-brown shale and siltstone
units with sandstone interbeds. In the creek bed at the
downstream end of the spillway channel, an exposure of red-
brown siltstone and shale strikes perpendicular to the dam
axis at N 56' E and dips nearly vertical to the northwest. The
predominant rock jointing strikes approximately parallel to
the dam axis at N 200 W and dips upstream 65 degrees to the
east. The dam site is located adjacent to the southern limit
of the Minersville Synclinorium (a highly folded and faulted
northeast trending regional structure) of the Southern Anthra-
cite Field. The valley in which the dam is located is
bordered by two northeast striking thrust faults which
parallel the overall structural grain of this region of
Pennsylvania.
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