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PREFACE L

This report has been prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Office of
Chief of Engineers, Washingtom, D.C. 20314. The purpose of a Phase I
investigation is to identify expeditiously 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
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investigation
is intended to identify any need for such 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 evoluntionary 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 REPORT
NATIONAL DAM INSPECTION PROGRAM

-

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam:

SWEET ARROW LAKE DAM, NDS NO. PA-00680

State & State No. PENNSYLVANTA, 54-102

County: SCHUYLKILL

Stream: UPPER LITTLE SWATARA CREEK

Date of Inspection: November 8, 1978

Based on the visual inspection, past performance and the available

engineering data, the dam and its appurtenant structures appear to be in
fair condition.

In accordance with the Corps of Engineers' evaluation guidelines the

combination of storage and spillway capacity is capable of passing only
32 percent of the Probable Maximum Flood (PMF) and the spillway 1is

considered to be seriously inadequate. The dam in its present conditicn
is considered to be unsafe, non-emergency.

The following recommendations are made for action by the owner

X. That a detailed engineering investigation be conducted by a
professional engineer, qualified in the design of dam con-
struction, to determine what measures should be taken to
improve the capacity of the spillway.

2,

That the top of dam and the downstream slope be_provided with
a protective cover.

3 That a procedure be developed and implemented to provide

regular maintenance of the embankment slopes and spillway,
including the removal of trees and brush on slopes

4, That the footbridge be supplied with a safe walking platform,
and a manhole cover be installed on the intake tower platform.
5. That the blowoff facilities be operated_#gd_sgxxicgd.nt least
twice a year. , , {vkh”
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6. That a formal surveillance and downstream warning system be
developed to be used during periods of high or prolonged
precipitation.

4
j SUBMITTED BY: APPROVED BY:
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SWEET ARROW LAKE DAM

NDS-ID NO. PA-00680
DER-ID NO. 54-102

e

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

b R

A. Authority

The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a

B program of inspections of dams throughout the United States.
i B. Purpose
4 < The purpose is to determine if the dam constitutes a hazard to
2 human life and property.
A
N

1.2 DESCRIPTION OF PROJECT

s

N

\\Q<\§§Desc§iption of Dam and Appurtenances

Sweet Arrow Lake Dam is an earthfill embankment with a maximum
height of 35.5 feet. The length of the dam crest is about 480 feet.
The ends of the embankment tie into the remains of an older and higher
dam which failed, due to overtopping, in 1862. A cutoff trench was exca-
vated to solid rock and a grout curtain was installed. The spillway,
which has a crest elevation of 14.5 feet below the top of the dam is
located in the west (left) abutment, and is separated by a high ridge
from the embankment. The 50 feet wide spillway was excavated in rock
and is unlined. An intake tower is located at the toe of the upstream
slope. The intake is controlled by two 18-inch gate valves and the
discharge is through a concrete conduit beyond the downstream toe of the

e o e

dam.
T AGSRACT
B. Location: Pine Grove Township, Schuylkill County
U.S.G.S. Quadrangle, Swatara Hill, PA
Latitude 40°-34.2', Longitude 76°-22.0"'
(Appendix F, Plates I and II)
C. Size Classification: Intermediate (35.5 feet high, 3110

acre-feet)




D. Hazard Classification: High (Section 3.1.E)

E. Ownership: Borough of Pine Grove
17 Mifflin Street
Pine Grove, PA 17963

F. Purpose of Dam: Recreation

G. Design and Construction History:

The present dam was built on the site of a previous dam which
had been constructed as a water supply dam for the Union Canal. That
dam was probably about 10 feet higher than the present embankment and
failed in June 1862, due to blocking of the spillway by a log jam. The

breach width across the valley was about 200 feet as can be noticed from
contours on Plate III, Appendix F.

The present dam was designed and constructed by the J. C.
White Engineering and Construction Company, New York, for the East Penn
Electric Company. The reservoir water was to be used for a power plant
located about 3/4 mile downstream. The East Penn Electric Company was
later acquired by the Pennsylvania Power and Light Company. The original
design was slightly revised on the recommendation of PennDER and a
permit for construction was issued on October 12, 1922. Construction
started in early 1923 and was completed on December 10, 1923.

H. Normal Operating Procedures

The reservoir at present is used for recreation, fishing and
boating. The Borough of Pine Grove acquired the dam for possible future

use in their water supply system. All inflow is either stored or dis-
charged over the spillway.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files - 19.3

Computed for this report - 20.5

Use 20.5
B. Discharge at Dam Site (cubic feet per second)

See Appendix C for hydraulic calculations

Maximum known flood, since construction of dam,

June 22, 1972 based on records for the U.S.G.S.

gaging station, which is located 20 miles downstream

from dam: 7,000




Outlet works low pool outlet at pool Elev. 534.0

Outlet works at pool level Elev. 548.0 (spillway
crest)

Warm water outlet at pool Elev. 548.0 (spillway
crest)

Spillway capacity at pool Elev.562.5 (top of dam)
Elevation (feet abore mean sea level)

Top of dam

Spillway crest

Upstream portal invert (4.6'x 5.5' conduit)
Downstream portal invert (4.6' x 5.5' conduit)
Streambed at centerline of dam (Estimated)
Reservoir (miles)

Length of normal pool

Length of maximum pool

Storage (acre-feet)

Spillway crest (Elev. 548.0)

Top of dam (Elev. 562.5)

Reservoir Surface (acres)

Top of dam (Elev.562.5) from HEC-1
Spillway crest (Elev. 548.0)
Dam

Type: Homogeneous earthfill with a rockfill slope on the
upstream side and a downstream rock toe drain.

Length: 480 feet.

Height: 35.5 feet.




Top Width: Total 12 feet consisting of 7 feet impervious
material and 5 feet rockfill.

R

4 Side Slopes: Upstream - impervious material 2H to 1V
Rockfill 2.35H to 1V above elevation 548.0
and 3H to 1V below spillway crest elevation. 1

i Downstream - 3H to 1V.
Zoning: Rockfill of variable width on upstream side.

Impervious Core: Nore. i

Cutoff: Trench on centerline dam to solid rock with a concrete
wall.

'. Grout Curtain: On centerline of trench, grout holes 20 feet
deep on 8 feet centers.

H. Outlet Facilities

There is a eight-foot inside diameter intake tower located 95
feet upstream from the centerline of the dam. Access is by
means of a single-span steel-truss bridge from the top of the
dam. Water is admitted to the tower through two 18-inch gate
valves with centerline elevations 537.0 and 532.5.

Water is released from the tower through a single 18-inch gate
valve with centerline elevation of 530.5. Water flows from
the discharge valve into the top of the outlet tunnel. The
arch type, reinforced concrete tunnel has a cross sectional
area of 20 square feet and is 220 feet long. It is uncon-
trolled at the downstream end and discharges into the natural
channel of Upper Little Swatara Creek. The water is not used

for any purpose and the valves have not been operated since
1961 (17 years).

j 22 Spillway

Type: Uncontrolled, unlined, broad crested weir and channel
cut through a rock ridge about 120 feet from the left end of
the dam.

Length of weir: 50 feet with vertical unlined rock walls.

Crest elevation: 548.0.
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J.

Upstream channel: The spillway channel bottom rises slightly
for the first 80 feet from the reservoir and there is a slight
riffle at the end of that reach. This riffle is the weir that
determines the lake elevation at low flows. At greater flows,
the lake elevation is determined by the channel friction in
the first 200 feet of the channel.

Downstream channel: For the next 120 feet after the riffle,
the channel bottom has a downstream slope of 0.0060. At a
point about 400 feet from the lake there is a 20-foot high
rocky falls which dissipates the stream energy. From that
point, a channel with a flat slope returns the water to the
natural stream. The total length of the cut is 430 feet with
the highest walls being at the point of the riffle, about 80
feet from the lake. The total length of the spillway channel

from the lake shore to the junction with the natural channel
is about 1,200 feet.

Regulating Outlets

See Section 1.3.H.

!
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

A. Hydrology and Hydraulics

The files of Pennsylvania Department of Environmental Resources
(PennDER) did not contain hydraulic design data for this dam. The
Report on application for construction of the dam states that the spill-
way capacity is 8,500 cfs which was considered ample.

B. Embankment

Design data and analysis for the embankment were not in the
files of PennDER. The files of PennDER included, however, the construction
drawings (Plates III and IV, Appendix F) and bi-weekly progress charts.
The Report on application for construction describes the proposed con-
struction. Test pits were excavated at numerous locations. The report
indicates that at the left side, the subsurface was clay with old roots
and on the right side clay was encountered on the upstream side and
shaly gravel further downstream. Rock was, in general, 2 to 10 feet
below the surface and consisted of fractured sandstone and some shale.

PennDER recommended that the cutoff trench be excavated to
sound rock and that the rock be tested by drilling holes not farther
than 50 feet apart and to pressure test these holes. If the rock strata
was found to be pervious, the rock had to be grouted in holes 20 feet
deep and not farther than 8 feet apart. A cutoff wall, 3 feet high, was
to be constructed in the centerline of the trench.

The cutoff trench is located on the centerline of the dam
except near the right abutment, where it curves upstream. The trench
does not extend into the side hills beyond the abutments.

The dam was designed as a homogeneous embankment with a rock-
fill on the upstream side. Borrow material was obtained from the left
side of the reservoir a short distance upstream of the dam and consisted
of a sandy clay. A rock toe drain to elevation 537.0 is provided on the
downstream side.

C. Appurtenant Structures

The only available design data is shown on the construction
drawings in Appendix F. Design criteria is not available. The intake
tower was founded on rock and is a reinforced concrete circular tower
with two 18-inch gate valve controlled inlets. The water is discharged
through another 18-inch gate valve into the top of an arch shaped reinforced
concrete conduit. This conduit had a direct opening to the upstream
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side of the tower during the construction phase, but this opening was
blocked off with concrete after construction was completed. The conduit
has four seepage collars and ends 10 feet beyond the downstream toe of
the dam. Access to the intake tower is from the breast of the dam by a
truss supported footbridge.

The spillway is located away from the dam and is excavated into
rock. No lining was required and the discharge channel makes a plunge
at about 400 feet from the beginning of the spillway and joins the old
streambed 600 feet downstream from the dam. The channel was to be
excavated on a slope of about 0.6 percent.

2.2 CONSTRUCTION

Construction of the dam and appurtenant structures was accomplished
under supervision of a resident engineer. Bi-weekly progress charts are
available in the files and one, dated November 15, 1923, is included as
Plate V in Appendix F. Inspection reports by PennDER indicate that
construction was done in accordance with the plans. Pressure testing of
the rock strata after the trench was excavated, indicated the need for
pressure grouting. Testing after the grouting was completed indicated
that the grouting was effective. Plate V, Appendix F, shows that no
grouting was done under the conduit because the conduit had been con-
structed before the cutoff trench was excavated. After construction was
completed, inspection reports indicate that some seepage occurred adjacent
to the conduit outlet.

2.3 OPERATION

No records of operation were available in the PennDER files. One
letter indicates that the dam was nearly overtopped in August 1933. The
Borough of Pine Grove bought the reservoir and dam from PP&L in 1973
for possible future use as a domestic water supply. At present, the
reservoir is used for recreation only and the gate valves are not operated
at all. Seepage has been noticed at the conduit outlet for many years.
Inspection reports indicate that the downstream slope was never seeded
or sodded.

2.4 EVALUATION

A. Availability

The available engineering data was limited to construction
drawings and some reports by PennDER. Actual design criteria and design
1 analysis were not in the files.




B. Adeguacz

1. Hydrology and Hydraulics

There is not sufficient information available to evaluate
the design criteria for this dam. However, the construction drawings

are sufficient to review the hydraulic adequacy of this facility for
this report.

2 Embankment

There is no data available on the soil parameters of the
borrow material and no results of compaction tests. This prevents the
review of the stability and seepage adequacy of the embankment. The

embankment was, however, detailed in accordance with acceptable engineering
practice.

3, Appurtenant Structures

The available construction drawings are sufficient to
review the adequacy of the structures.

(3¢ Operating Records

Formal operating records have not been maintained for these
facilities. It appears that maintenance procedures have been lacking
and that the gate valves have not been operated since 1961.

D. Post Construction Changes

No changes or additions have been reported since the con-
struction was completed in 1923.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
A. General

The general appearance of Sweet Arrow Lake Dam is fair.
Present maintenance procedures are limited. The dam and lake were
acquired by the Borough of Pine Grove in 1973 from PP&L for future use
as a water supply. At present, the lake is used for fishing only. The
Pennsylvania Fish Commission stocks the reservoir. The inspection team
was accompanied by Mr. Frank Winsheimer, Borough Council President and

Mr. Harold Zimmerman, Works Manager of the Borough. The visual inspection

check list is in Appendix A of this report. Photographs taken during
the inspection are reproduced in Appendix E.

B. Embankment

The upstream embankment slope is protected with a rockfill,
but a considerable amount of brush is growing on this slope. The breast
of the dam was level and straight (see survey Appendix A) and consisted
of dirt and some small gravel. The edges were rounded off, causing an
uneven width. The downstream slope was covered with some grass, weeds,
brush and small and large trees. Motor bike traffic has caused three
bare tracks on the slope and these tracks are susceptable to erosion.
The dam was constructed on the site of a previous dam and the remnants
of this old dam, which was higher than the present one, are easy to
detect where the new dam ties into the hillside. The downstream slope
was dry except two pools of standing water at the toe. No movement of
water was detected and the amount of seepage is probably minimal. One
pool was the outlet for the conduit. A rock toe drain is visible.

C.  Appurtenant Structures

The intake tower is located about half way between the abut-
ments of the dam and is accessible by a footbridge. Most of the planking
on the steel truss bridge has disappeared and the inspector had to climb
along the truss chord to check the intake tower. The manhole cover on
the tower was missing and the owners representatives stated that the
valves had not been operated since 1961. 1In 1974 an effort was made to
operate the valves, but no movement was obtained. The valves are on 18-

inch pipes and if operable, could be used to draw down the reservoir to
an elevation of 531.0.

The conduit outlet ends in a small pool, which is closed off
by a dirt access road (See Plate A-II, Appendix A), and prevents a free
flow. Considerable siltation has occurred in the conduit. It appears,
however, that sufficient opening is still available in the large conduit
to pass the discharge flow of the 18-inch upstream blowoff valve.
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The spillway is located in the left hillside beyond the previous
dam abutment. The channel is cut in the rock and was in good condition.
There is no concrete weir and some brush near the left entrance causes
a small obstruction. The discharge channel is rather flat over the
first 300 feet and then drops vertically over natural rock to the stream.

D. Reservoir Area

Some of the banks around the reservoir are steep and wooded.
A highway parallels the north bank of the lake (Plate II, Appendix F).
The reservoir banks on that side of the reservoir are flat and used as
farmland. All banks are stable and no sedimentation has been reported.

E. Downstream Channel

The spillway channel joins the natural stream about 600 feet
downstream from the dam. This stream, with wooded banks, crosses a
highway another 1500 feet further downstream. Several houses are located
near the stream in this area and it is expected that the hazard to loss
of life would increase significantly if the dam would fail due to over-
topping. The hazard category is therefore considered to be "High".

3.2 EVALUATION

The dam and appurtenant works appear to be in need of maintenance. ;
The structural integrity of the dam appears to be good, but preventive i
maintenance is required. Brush and trees should be removed from the
slopes, tracks and the top of the dam should be seeded. Access to the
intake tower should be provided by installing planking and the gate
valves on the 18-inch pipes should be made operable.
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SECTION 4 - OPERATIONAL PROCEDURES

i 4.1 PROCEDURE

The dam and reservoir were bought by the Borough for possible
future use as a domestic water supply. At present the reservoir is used

i for fishing and picnicking and no operational procedures have been
g established.

1 4.2 MAINTENANCE OF DAM

Maintenance is presently not performed on the dam embankment.

4.3 MAINTENANCE OF OPERATING FACILITIES

f‘ At present the facilities are not used and no maintenance procedures
exist.

4.4 WARNING SYSTEM

A formal warning system or surveillance procedure has not been

established. The dam is policed, but no regular visitation by Borough
personnel is maintained.

4.5 EVALUATION

T PPN P I POVE

Operational procedures do not exist at the present time. It is
recommended that a regular maintenance schedule for the embankment and _
operating facilites be developed. A formal surveillance and downstream *
warning system should be established to be used during periods of heavy |
or prolonged precipitation.
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
for Sweet Arrow Lake Dam were not very extensive. No frequency curve,
unit hydrograph, nor flood routings were submitted by the designer to
PennDER. A Pennsylvania Water Supply Commission report in the file
stated that the spillway capacity was 8,500 cfs or 450 cfs per square
mile. It was further stated that it would take 4-1/2 to 5 hours to
overtop the dam if the runoff were to be 500 cfs per square mile.

B. Experience Data

The present dam was built in 1923 to supply cooling water for
a coal-fired generating plant of the East Penn Electric Company (now
PP&L). Calculations based on the records of the U.S.G.S. gaging station
at Harper Tavern indicate that the greatest flood since 1923 occurred on
June 22, 1972 and produced an inflow to the reservoir of about 7,000
cfs. The project passed that flood without damage.

€. Visual Observations

On the date of the inspection, no conditions were observed
that would indicate that the appurtenant structures of the dam could not

operate satisfactorily during a flood event, until the dam is over-
topped.

There is some brush growing in the spillway channel which
should be removed.

D. Overtopping Potential

Sweet Arrow Lake Dam has a total storage capacity of 3,110
acre-feet and an overall height of 35.5 feet, both referenced to the top
of the dam. These dimensions indicate a size classification of "Inter-
mediate'". The hazard classification is "High" (see Section 3.1.E).

The recommended Spillway Design Flood (SDF) for a dam having i
the above classifications is the Probable Maximum Flood (PMF). For this

dam, the PMF peak inflow is 29,817 cfs (see Appendix C for HEC-1 inflow
computations).

- 12 -




Comparison of the estimated PMF peak inflow of 29,817 cfs with
the estimated spillway discharge capacity of 8,030 cfs indicates that a
potential for overtopping of the Sweet Arrow Lake Dam exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the PMF with-
out overtopping. The spillway-reservoir system can pass a flood event
equal to 327 of a PMF.

Improving the embankment by eliminating the low area in the
top of the dam will not significantly increase the capacity of the
spillway-reservoir system.

E. Dam Break Evaluation

The calculations to determine the behavior of the dam in the
event of an overtopping and a resulting breaching of the embankment
indicates a substantial increase in water levels downstream from the
dam.

-Several houses are located near the stream about 2,400 feet
downstream from the dam where State Route 443 crosses the stream. On
the basis of the results of a dam break analysis, using the U.S. Army
Corps of Engineers' HEC-1 computer program, the water surface elevation
in the vicinity of the houses would be about 533.3 when the water surface
in the reservoir above the dam is just at the low point elevation of the
embankment (no overtopping). (Refer to Table 1, Appendix C). It is
expected that 34 percent of the PMF would cause the water level in the
lake to reach an elevation that would result in a breach (.5 foot above
crest elevation). Just prior to failure by the 34 percent PMF flow, the
water surface elevation 2,400 feet downstream would be about 533.7. The
increase due to overtopping under no failure condition would be about
(533.7 - 533.3) .4 feet. While more property would be exposed to flooding,
the increase to the danger of loss of life is not considered significant.
With failure, however, the breaching analysis indicates a rise of 8.9
feet above the flow level just prior to breach when considering a 15
minute time to complete the breach and a 5.3 feet rise above flow level
just prior to breach when considering a 2-hour time to complete the
breach. The increase in hazard to loss of life and property damage is
reflected not only in the increase in depth of water of about 8.9 feet
in the 15-minute breach and about 5.3 feet in the 2-hour breach, but
more significantly in the shorter time to reach the peak, less time
would be available to respond to the flooding under the breach conditionms.

Being an earth embankment, it is judged that a breach is
likely to develop when the depth of flow over the crest is 0.5 foot or
greater and that the breach will be completed between the 15 minute and
the 2-hour period. The numerical difference of water levels is about

A I




3.6 feet. The property damage would be similar with either time.
Again, however, the time factor is most significant regarding loss of
life. Calculations indicate that the water depth will increase at a
rate of about 8.9 feet in one-~half hour under the 15-minute breach
condition.

F. Spillway Adequacy

The intermediate size category, in accordance with the Corps
of Engineers criteria and guidelines, indicates that the Spillway Design
Flood (SDF) for this dam should be the full Probable Maximum Flood
(PMF).

Calculations show that the spillway discharge capacity and
reservoir storage capacity combine to handle 32% of the PMF (Refer to
Sheet 15 of Appendix C).

Since the spillway discharge and reservoir storage capacity
cannot pass one-half of the PMF without overtopping and failure of
the dam, and because the downstream hazard to loss of life is high and
this hazard is significantly increased when the dam is overtopped as
compared to just prior to overtopping, the spillway is judged to be
seriously inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future developument
were not considered.
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SECTION 6 - STRUCTURAL STABILITY .

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observation

e Embankment

There were no visual indications of undue embankment
stresses or sloughage and the slopes appear to be stable and adequate.
To prevent further erosion of the downstream slope, this slope should be
seeded. Seepage near the conduit outlet could not be observed due to
the presence of a pool of water. The downstream slope was dry and no
seepage was detected. i

2. Appurtenant Structures

The spillway is in good condition and the rock cut does
not appear to have an erosion problem. The discharge is at a consider-
able distance from the embankment and no damage could occur. Although
deterioration of the concrete intake tower has occurred, the tower is
considered to be in acceptable structural condition at the present. The

gate valves are not operable at present and it is recommended that blowoff

facilities should be made operable for emergencies.

B. Design and Construction Data

I Embankment

The available construction data indicates that the embank-
ment was designed and constructed in accordance with good engineering
practice. The rock strata was not grouted under the conduit and this
could allow some seepage at the downstream conduit outlet. The rock toe
drain is also directing all seepage to this low point.

Za Appurtenant Structures

The available data indicates that all structures were
well designed, detailed and adequately reinforced.

C. Operating Records

The only available records are inspection reports by PennDER,
which indicate that the two main problems were the omission of seeding
the downstream slope and some seepage near the conduit outlet. Brush
and tree growth on the embankment slopes and in the spillway entrance
have been reported repeatedly, indicating poor maintenance procedures.
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D. Post Construction Changes

No reported modifications have been made to the original dam
design.

(e Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake

induced dynamic forces. No studies or calculations have been made to
confirm this assumption.
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SECTION 7 ~ ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection, the review of available design data and
the operational history indicates that Sweet Arrow Lake Dam is in fair
condition and has been designed in accordance with acceptable engineering
practice. The maintenance procedures for the embankment and facilities
are poor.

In accordance with the Corps of Engineers' evaluation guide-
lines, the combination of storage and spillway capacity is sufficient to
pass only 32 percent of the Probable Maximum Flood (PMF). Overtopping :
of the dam with an inflow of 34 percent of the PMF could cause failure
of the dam. Such a failure would significantly increase the hazard to
loss of life downstream. The spillway is, therefore, considered to be
seriously inadequate, and the dam is unsafe, non-emergency.

B. Adequacy of Information

The available data is considered sufficient to make a reason-
able assessment of the embankment and facilities.

G Utgencz

Because of the serious inadequacy of the spillway and the
"High" hazard classification of the facilities, it is considered important
that the recommendations presented in this report be implemented at
once.

D. Necessity for Additional Studies

The results of this inspection indicate the need for additional
detailed hydrologic and hydraulic studies to determine the requirements
for improving the capacity of the dam.

7.2 RECOMMENDATIONS

A, Facilities

The following recommendations are presented for action by the
owner:

o
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4.

That a detailed engineering investigation be conducted by
a professional engineer, qualified in the design of dam
construction, to determine what measures can be taken to
improve the capacity of the spillway.

That the top of the dam and the downstream slope be
provided with a protective cover against erosion.

That the footbridge be supplied with a safe walking plat-
form.

That a manhole cover be provided on the intake tower.

B. Operation and Maintenance Procedures

It is recommended that the owner initiate the following main-
tenance procedures:

1.

A regular maintenance procedure of the embankment slopes
and crest of dam, which will include removal of trees,
brush and high weeds.

A twice a year schedule of greasing and operation of the
drawdown valves.

Removal of brush in the spillway entrance.
The development of a formal surveillance and downstream

warning system to be used during periods of high or
prolonged precipitation.
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CHECK LIST

PHASE | - VISUAL INSPECTION REPORT
PA DER # 54-102 NDI NO. PA-00 680
NAME OF DAM Sweet Arrow Lake HAZARD CATEGORY High

TYPE OF DAM Earthfill

LOCATION  Pine Grove TOWNSHIP Schuylkill COUNTY, PENNSYLVANIA
INSPECTION DATE 11/8/78  WEATHER Cloudy TEMPERATURE  50's
INSPECTORS: H. Jongsma  (Recorder) OWNER'S REPRESENTATIVE(s):

A. Bartlett Frank Zimmerman

R. Steacy Harold Winsheimer
NORMAL POOL ELEVATION: 548.0 AT TIME OF INSPECTION:
BREAST ELEVATION: 562.5 POOL ELEVATION: 548.0+
SPILLWAY ELEVATION: 548.0 TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: 553.7 (Estimated)

GENERAL COMMENTS:
Valves last opened in 1961. Have tried to open but no movement in 1974.
Conduit outlet underwater in a pool.
Used by Pennsylvania Fish Commission for fishing.
Bought in 1973 by Borough of Pine Grove from PP&L for possible use
as water supply.




NDI NO. PA-00 680
VISUAL INSPECTION
EMBANKMENT

OBSERVATIONS AND REMARKS

A. SURFACE CRACKS

None observed on breast of dam (dirt).

B. UNUSUAL MOVEMENT
BEYOND TOE

None detected.

C. SLOUGHING OR EROSION
OF EMBANKMENT OR
ABUTMENT SLOPES

Three bike and erosion tracks on downstream
slope. Abutments tie into previous dam
abutment.

D. ALIGNMENT OF CREST:
HOR | ZONTAL:
VERTICAL:

Good. Irregular breast width due to rounding of
edges.
Good. (See survey sketch).

E. RIPRAP FAILURES

None.

T T Y ST
F. JUNCTION EMBANKMENT
& ABUTMENT OR

Good abutment junctions.
Spillway cut out of hillside and away from dam.

SPILLWAY
G. SEEPAGE Pool at conduit outlet. No water movement
noticeable.
H. DRAINS

Rockfill toe.

J. GAGES & RECORDER

None.

K. COVER (GROWTH)

Upstream - loose riprap and brush.
Breast -~ dirt.
Downstream - some grass, weeds, brush and trees.

A-2
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NDI NO. PA-00 680

VISUAL INSPECTION
OUTLET WORKS

OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE

Circular concrete tower on upstream side.
Concrete top deteriorating.
hManhole cover missing.

B. OUTLET STRUCTURE

Concrete conduit outlet underwater in a pool
formed by roadway.

C. OUTLET CHANNEL

Blocked by roadway without a pipe. Wide valley
available for discharge.

D. GATES

Three operator stands on top of tower. None
operated since 1961.

E. EMERGENCY GATE

Not operable - 18" valve.

F. OPERATION &
CONTROL

None.

G. BRIDGE (ACCESS)

Truss footbridge from top of dam. Most planking
has disappeared. Hazardous to cross.
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NDI NO. PA-00__ gg0

VISUAL INSPECTION
SPILLWAY

OBSERVATIONS AND REMARKS

A. APPROACH CHANNEL

Cut in rock. Some brush growing near left
abutment.

B. WEIR:
Crest Condition
Cracks
Deterioration
Foundation
Abutments

None - rock cut,

Lining
Cracks
Stilling Basin

C. DISCHARGE CHANNEL:

Cut in rock. Good condition. Drop of at least 15
feet at end in natural stream.

[ D. BRIDGE & PIERS

None.

E. GATES & OPERATION
EQU I PMENT None.
F. CONTROL & HISTORY |pNone.

Maximum water surface estimated at 5.7 feet during
Agnes (1972) above spillway (1 foot above road).
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NDI NO. PA-00_680

| VISUAL INSPECTION

i OBSERVATIONS AND REMARKS

i INSTRUMENTAT 10N

Monumentation None.

Observation Wells | None.

Weirs None.

Piezometers None. %
1 Staff Gauge None.

Other
:

RESERVOIR
Some steep, some flat in built up area (houses,

Slopes roadway) .

Sedimentation None.

Watershed Mostly farmland, except wooded in the mountains.

Description

DOWNSTREAM CHANNEL

Population

Condition Natural stream. 1
:
4
Slopes Stable. j
Approximate 200 in Pine Grove. 3
|

No. Homes 4 houses nearby.

A-5
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APPENDIX B

CHECKLIST OF ENGINEERING DATA




PA DER # 54-102

CHECK LIST
ENGINEERING DATA

NDI NO. PA-00 680

NAME OF DAM Sweet Arrow Lake

ITEM

REMARKS

AS-BUILT DRAWiNGS

None.

REGIONAL VICINITY MAP

U.S.G.S. Quadrangle Swatara Hill, PA
See Plate 11, Appendix F

CONSTRUCTION HISTORY

Constructed by J.C. White Construction Corporationm,
New York in 1923 at the site of an older and
higher dam, which failed in 1862.

GENERAL PLAN OF DAM

See Plate III, Appendix F.

TYPICAL SECTIONS
OF DAM

See Plate III, Appendix F.

OUTLETS:
PLAN
DETAILS
CONSTRAINTS
DI1SCHARGE RATINGS

See Plate III and IV, Appendix F.

None.
None.

3 i




NDI NO. PA-00 680

ENGINEERING DATA

ITEM REMARKS
RAINFALL &
RESERVOIR RECORDS None.
BESION REFIRTS None, except Report on the application for

permit to construct by DER.

GEOLOGY REPORTS None.

DESIGN COMPUTATIONS:
HYDROLOGY ¢
HYDRAULICS None.
DAM STABILITY
SEEPAGE STUDIES

MATERIALS INVESTIGATIONS:

BORING RECORDS None. Test pits on general plan show top of
LABORATORY rock.
F1ELD

POST CONSTRUCTION
SURVEYS OF DAM None.

BORROW SOURCES Probably on the left side upstream of the dam. i

asbthc e
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NDI NO. PA-00 680

ENGINEERING DATA

ITEM REMARKS
MONITORING SYSTEMS None.
MOD I FICATIONS None.
HIGH POOL RECORDS None.
POST CONSTRUCT ION
ENGINEERING STUDIES None

& REPORTS

PRIOR ACCIDENTS OR
FAILURE OF DAM

Description:

A dam at this site constructed for the Union
Canal failed in August 1862, due to overtopping
as a result from a log jam in the spillway.

Reports: None.
MAINTENANCE &
OPERATION RECORDS None.

SPILLWAY PLAN, SECTIONS
AND DETAILS

Plate III, Appendix F.




NDI NO. PA-00_ 680

ENGINEERING DATA

ITEM

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

Plate IV, Appendix F.

CONSTRUCTION RECORDS

Bi-weekly progress charts in files. One chart
reproduced as Plate V, Appendix F.

Inspection Reports by DER.

Construction photographs.

PREVIOUS INSPECTION
REPORTS & DEFICIENCIES

Inspection reports by DER indicate that downstrean
slope was not seeded and that upstream slope was
irregular. Seepage has been noticed at the
conduit outlet, except recently cdue to the
presence of a small pool. Brush and tree growth
has been reported many times.

MISCELLANEOUS

Original construction drawing dated August and
September 1922 have been superseded by the
drawings reproduced in Appendix F. Changes were
made at the request of DER.

B-4
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DRAINAGE AREA CHARACTERISTICS:

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

NDI NO. PA-00_ 680

3 ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev.548.0 Acre-Feet: 1105
f TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev.562.5 Acre-Feet: 3110
%i MAXIMUM DESIGN POOL: Elev. Unknown
‘% TOP DAM: Elev. 562.5
; SPILLWAY:
: a. Elevation 548.0

b. TypeUncontrolled, unlined broadcrested weir and channel cut

through rock.

c. Width 50

d. Length 400

e. Llocation Spillover In left abutment.

f. Number and Type of Gates None.

OUTLET WORKS:

a.

e.

Entrance inverts

Exit inverts

Emergency drawdown facilities

Type Reinforced concrete tower and arch shaped conduit.

Location Tower at upstream toe of dam.

531.75

522.1

18-inch gate valve.

HYDROMETEOROLOGICAL GAGES:

a.
b.

Cc.

MAX1MUM NON-DAMAGING DISCHARGE:

Type

None

Location

Records

8200 cfs (spillway)
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APPENDIX C

HYDROLOGY AND HYDRAULIC CALCULATIONS
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SUMMARY DESCRIPTION
OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer

program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version.

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation

procedures typically used in the dam overtopping analysis is shown
below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir to
determine if the event(s) analyzed would overtop the dam.

- Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the peak
discharge, time of the peak discharge and maximum stage of
each routed hydrograph at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a

significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Version
prepared by the Hydrologic Engineering Center, U. S. Army Corps of
Engineers, Davis, California.
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