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PREFACE

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, Washington, 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

I 
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 spiliway design flood provides a measure of
relative spiliway capacity and serves as an aid in determining the need

— for more detailed hydrologic and hydraulic studies, considering the size
of the darn, its general condition and the downstream damage potential.
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PHASE I REPORT

~
, - ~‘ FR~ NATIONAL DAM INSPECTION PROGRAM

?. l Ti
/ BRIEF ASSESSMENT OF GENERAL CONDITIONS

- AND RECOMMENDATIONS

f Name of Dam: SPEEDWELL FORGE DAM, NDS NO. PA—00345

• State & State No. PENN SYLVANIA, 36—257

County: LANCASTER

• Stream: HAMMER CREEL

• 
- Date of Inspection: October 30, 1978
1Based on the visual inspection, past performance and the available
engineering data , the dam and its appurtenant structures appear to be ~t good condition.

The hydrologic and hydraulic calculations indicate that the spillway
for this dam has the capacity for passing 47 percent of the Probable
Maximum Flood (PMP) without overtopping the ernbankment.~. Although 1/2
PMF will cause some overtopping, the depth of flow due t~Q the over—
topping is less than that Judged to cause failure and the~efore, the
spiliway, while inadequate, is not considered seriously inà4~equate.

The following recommendations are made f or action by the owner :

1. That the low areas in the darn breast be raised to the
original design height .

2. That heavy riprap be placed at the end of the right stilling
basin slab. .

. 
-

3. That a formal surveillance and downstream warning system be
developed to be used during periods of high qr prolonged
precipitation.

SUBMITTED BY: PROVED BY: ‘

• BERGER ASSOCIATES, INC.
HARRISBURG, PENN SYLVANIA

DATE: February 20, 1979 . IC. WITHERS
olonel , Corps of Engineers

• o$We ~ 
- istrict Engineer

O~~~
” 0 DATE 2.’~ PA .r 19

• “ PROITSSIONM. ~

ii 

- •, -.~~~ - •  

- - - - - . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



—- _

~~~~~~~~~~~~~~~~~
- -

~
--

~~ ~~
—

C

II .

~
ft I .

.1 .

’ 

,

.

• ~~~~~~

• • 

~~~~~~~~ • .

•

i. 

I t
• t

•

4’

4 . .
i
t

E

iii

_____ — - • • --- --- -•- • -- - • A



H 
___ _TABLE OF CONTENTS

- 

- SECTION 1 - PROJECT INFORMATION

1.1 GENERAL 1
1.2 DESCRIPTION OF PROJECT 1
1.3 PERTINENT DATA 2

SECTION 2 — ENGINEERING DATA

2.1 DESIGN 6
2 .2  CONSTRUCTION 6
2.3 OPERATION 7
2.4 EVALUATION 7

SECTION 3 — VISUAL INSPECTION

3.1 FINDINGS 8
3.2 EVALUATION 9

SECTION 6 - OPERATIONAL PROCEDURES

4. 1 PROCEDURES 10
4.2 MAINTENANCE OF DAN 10
4.3 MAINTENANCE OF OPERATING FACILITIES 10

• - 
4.4 WARNING SYSTEM 10
4.5 EVALUAT ION 10

SECTION 5 — HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES 11

SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY 13

SECTION 7 — ASSESSMENT AND RECOMMENDATIONS
• 7.1 DAM ASSESSMENT 15

7.2 RECOMMENDATIONS 15

> 1 APPENDIX A — CHECK LIST OF VISUAL INSPECTION REPORT
APPENDIX B — CHEC K LIST OF ENGINEERING DATA
APPENDIX C - HYDROLOGY AND HYDRAULIC CALCULATIONS
APPENDIX D — GEOLOGIC REPORT
APPENDIX E — PHOTOGRAPHS
APPENDIX F — PLATES 

_ _ _ _ _ _ _  - -  
- 

iT 
- -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~~ -~~~~~ —-- _ ~~~~~~~~~~~~~ - - - — -  - -



- - - -- - - V - -- r -

—

L
PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

SPEEDWELL FORGE DAM

NOS—ID NO. PA—00345
DER— ID NO. 36—257

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

A. Authority

The Dam Inspection Ac t, Public Law 92—367 , authorized the
Secretary of the Army , through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

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

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and ~ppurtenances

Note: Elevations in this report are based upon the datum
provided on the designers construction drawings with the top of darn
elevation at 125.0 which is approximately equal to M.S.L. Elevation
405.0 on the U.S.G.S. map. Therefore, all design elevations have been
increased by 280 feet.

Speedvell Forge Dam, formerly known as Hammer Creek Dam, is a
zoned earthf ill dam with a maximum height of 35 feet above the stream—
bed . The embankment length is 830 feet and the top of dam has a width
of 18 feet. A cutoff trench was excavated along the centerline of the
darn to the top of solid rock. A 120 foot long trapezoidal spiliway weir
is located in the right abutment at an elevation of 10 feet below the
top of the darn . The concrete spiliway ends in a stilling basin , from
which the water flows through a riprap lined discharge channel to the
original creekbed . A concrete control tower is located upstream just
off the breast of the dam . Discharge through a 4—foot square concrete
conduit is regulated either by stop logs or by opening a 30—inch sluice
g
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B. Location: Elizabeth Township, Lancaster County, PA
U.S.G.S. Quadrangle, Lititz, PA
Latitude 40°—12.2’, Longitude 76°—18.5’
(Appendix F, Plates I and II)

C. Size Classification: Intermediate (35 feet high,
2,299 acre—feet)

D. Hazard Classification: High (Section 3.l.E)

E. Ownership: Pennsylvania Fish Commission
P. 0. Box 1673
Harrisburg, PA 17120

F. Purpose of Darn: Recreation

C. Design and Construction History

This dam was designed by Jordan, McNee, Parnum & Yule, Con-
sulting Engineers, located in Philadelphia, Pennsylvania, for the
Pennsylvania Fish Commission. The design and construction was accomp—
lished under supervision of the General State Authority of Pennsylvania.
Final construction plans were approved in 1964 and a permit for constru—

• ction was issued on January 12, 1965.

The Contractor, Roger E. Gerhart from Lititz, Pennsylvania,
started construction in April, 1965, and completed the work in January,
1966.

H. Normal Operating Procedures

The reservoir is used only for recreation , fishing and boating.
The reservoir has been lowered several t imes for maintenance of docks
and fish mana~iement.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

Computed for this report 24.1
(original design used 24.95 sq.tni.)

B. Discharge at Dam Site (cubic feet per second)
See Appendix C for hydraulic calculations.

Maximum known flood, June 22, 1972 (Agnes)
estimated on basis of pool Elev. 401.0 6,740

Warn water outlet None



-- 
-~~~~~~~~~ -~~~~~~ - - • - - — — — -——--—

~~~~
- .- 
-

~~ 
—-- — -

-- - 
Outlet works low—pool outlet at pool Elev. 376 50

Outlet works at pool level Elev. 394.4 135

Spillway capaci ty at pool Elev . 404.6 (low point)
(top of darn) 12,850

Spiliway capacity at pool Elev . 405 (Design —
top of dam ) 13,660

C. Elevation (feet above mean sea level)

Top of dam (low point) 404.6

Top of dam, design elevation 405.0

• Spillway crest 395.0

Upstream portal invert of outlet tunnel 369.7

Downstream portal invert of outlet tunnel 369.0

Streainbed at centerline of dam 370.0

Maximum tailwater about (from Designer) 384.0

D. Reservoir (miles)

Length of maximum pool 2.5

Length of normal pool 1.5

E. Storage (acre—feet)

Spiliway crest (Elev. 395) 970

Top of dam (Elev . 404.6) 2,299

Top of dam (Design Elev. 405) 2,372

F. Reservoir Surface (acres)

Top of darn (Elev. 405) 186

Spillvay crest (Elev . 395) 106

‘I__ p
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G. Darn

See Plates III th rough VII, Appendix F, for plan and sections.

Type: Rolled earthf ill.

Length: 830 feet embankment and 120 feet spillway.

Height: 35 feet above streambed.

r 45 feet above bottom cutoff trench.

Top Width: 18 feet.

Sideslopes: Upst ream 2.5H to lV
Downstream 2.5H to 1V. -

Zoning: Impervious material in core. Less impervious material
iu upstream and downstream sections.

Impervious Core: Top width 18 feet with side slopes of 1.011
to l.5V .

Cutoff :  Trench on centerline darn excavated to rock and a
bottom width of 20 feet, side slopes 1H to 1V. Trench filled
with impervious material.

Grout Curtain: None.

H. Outlet Facilities

The outlet facility consists of a 4—foot square reinforced
concrete conduit with an upstream headwall, wingwalls and trash rack
from the upstream toe to a control tower located adjacent to the breast
of the dam. The concrete tower, with inside dimensions of 4 feet 6
inches by 6 feet 5 inches, has a 30— inch square sluice gate for drawdown
and 5 feet long stoplogs for normal pool level control. The concrete
conduit , with a total length of 180 feet, ends at the downstream end in
a riprapped channel. Provisions have been made to block off the dis-
charge channel to form a fish catch basin.

I. Spilivay

Type: Uncontrolled , concrete lined trapezoidal weir and
channel at the right abutment.

Length of Weir: 120 feet.

Crest Elevation: 395.0

1 ’
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Upstream Channel: The forebay area has been excavated to an
elevation of 3 feet below top of weir. The right embankment
is excavated into the hillside and is protected with riprap.

• On the lef t side, a concrete retaining wall retains the embank—
ment slope. The water approaching the spillway has to go
through a considerable change of directic~ .

I Downstream Channel: The spiliway drops 2 feet below the weir
and then descends on a 20 percent slope to a 4 feet deep
stilling basin with a trapezoidal cross section. The width of
the spillway narrows down to a 90 foot width. The stilling
basin has a 30 foot long low flow notch. The channel beyond
the stilling basin has a trapezoidal section and is protected
with riprap.

j J. Regulating Outlets

I See Section l.3.H.

I
L
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SECTION 2 — ENGINEERINC DATA

2.1 DESI GN

A. Hydrology and Hydraulics

The design for this dam was based on PennDER’s C curve and a
hydrologic analysis was not made. The files of the Pennsylvania Depart-
ment of Environmental Resources (PennDER) did not contain hydrographs,
storage area curves, nor discharge curves. The hydraulic computations
available were limited to the design of the spiliway length based on the
C—curve and the maximum depth of tailwater with maximum discharge,
calculated as 10.8 feet for 14,100 cfs.

B. Embankment

• The embankmen t design was based on data obtained from test
borings and auger borings drilled along the centerline of the dam and in
the proposed borrow areas. A foundation report was prepared by the
designer and is available in the files of PennDER. This report discusses
the geology of the site, the results of field exploration, labora tory
tests and soil classifications. The report also includes slope stability
analyses for the maximum section for three cases; (1) end of construction,
(2) steady seepage normal pool and (3) sudden drawdown. The factors of
safety are shown as 2.79, 1.92 and 1.15 respectively. A downstream toe
drain is included in the design over the full length of the embankment.
The cutoff trench was to be excavated to the top of rock or two feet
into rock if rock was fragmented.

C. Appurtenant Struc tures

The files of PennDER did not contain design criteria or design
analysis for the appurtenant structures. The available data consists of
the construction drawings and the foundation report.

2.2 CONSTRUCTION

Construction of these facilities was under daily supervision of a
G.S.A. inspector and weekly inspection by the designer and PennDER. The
trench was excavated to the top of rock and backfilled with a clayey
material excavated for the spillway. Sand and gravel excavated from the
spillway area was placed in the upstream zone and shaley material exca-
vated from the forebay area was placed in the downstream area of the
embankment. Regular compaction tests were made in the field , but only a
few results were in the file. The results appear to be satisfactory .
Construction photographs are in the file and indicate good workmanship.

— 6 —  
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During the excavation of the stilling basin, springs were exposed
having a head of about 4 to 5 feet. The weight of the concrete slab and
the water in the bas in were considered sufficient to prevent upl if t and
no weep holes were installed to relieve pressure in the basin. The
spiliway chute was partially over excavated by about one foot and back—
filled with gravel and sand.

Compac tion of the embankment was accomplished with sheepafoot
rollers and a 17—ton Buffalo—Springfield compactor.

• 2 .3  OPERATION

No formal records of operation have been maintained by the owner.
The lake level has been lowered quite often (1971, 1972 , 1975 and 1976)
for fish management and repair or installation of boat docks.

2.4 EVALUATION

A. Availability

The engineering data available for review was in the files of
PennDER. The design consultants did not have additional design data in
their files. Drawings in the Office of the Fish Commission were limited
to construction drawings and some shop drawings.

B. Adequacy

The available construction and engineering data is considered
to be adequate to make a reasonable assessment of these facilities.

C. Operating Records

Formal records of operation are not maintained. The inspection
reports of PennDER do not indicate that major problems have occurred at
these facilities since construction was completed.

D. Post Construction Changes

No changes have been made to these facilities since construction
was completed.

— 7 —
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SECTION 3 — VISUAL INSPECTION

3.1 FINDINGS

A. General

The general appearance of the Speedwell Forge Dam was good.
The relatively recently constructed dam has required little maintenance.
No mo~qing of the seeded areas has been done. The visual inspection
check list is contained in Appendix A of this report. Photographs made
during the inspection are reproduced in Appendix E. The inspection was
made in company of Mr. Jon Grindall, P.E., of the Bureau of Fisheries
and Engineering, and Mr. Ray Stichler, Field Supervisor. At the time of
inspection, the pool level was about 4 to 5 feet below the spillway weir
for control of weed growth during the winter months.

B. Embankment

• The upstream slope is riprapped to five feet above normal pool
and is seeded above that level. The riprap was in good condition and no
sloughage or erosion was noticed. The top of dam is covered with grass
and weeds. The downstream slope has a good cover consisting of crown
vetch, which however prevents a close inspection of the surface. No
signs of distress were detected . Trucks, used for some maintenance
work, have scarred the surface at a few places. These bare areas will
be reseeded in the spring according to the owner’s representative.

Two low areas were noticed during the inspection. Half the
breast width of the dam has a low area adjacent to the left spillway
wall, reducing the actual top of the dam to half of its intended surface
width. The area immediately next to the right spillway wall is also low
and the seepage key is exposed. The toe of the dam is dry and no seepage
was detected. A survey of the profile of the dam (Appendix A, Plate A—I)
indicates that the dam breast is lower than the design height over a
length of about 700 feet. At a point near the left abutment the maximum
difference of 0.4 feet lower than design elevation occurs.

C. Appurtenant Structures

The intake control structure is located adjacent to the breast
of the dam. Steel rungs lead to a platform at elevation 397.0, which
is two feet above spiliway elevation. The tower was in good condition
and the 30—inch x 30—inch sluice gate was partially opened during the
inspection. Normal pool level variations are controlled with stoplogs.
The outlet channel for the 4 feet square concrete conduit has heavy
riprap and was in excellent condition.

— 8 —
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The spiliway, located in the right abutment, has an 8-inch
wide trapezoid-al concrete weir and did not show any deterioration except
some shrinkage cracking. The approach was clear and well defined . The
entrance training walls appear to be short and riprap was dislodged
during the relatively high discharges with Agnes in 1972.

The concrete abutment walls and spillway chute lining and
walls were in excellent condition, as was the stilling basin and the
sloped paving on the side of the stilling basin. Some erosion occurred
during Agnes at the end of the right slab. Concrete was pumped under
the slab and riprap was placed at the end of the slab. Some additional
heavy stone should be placed at the end of that slab.

D. Reservoir Area

The banks of the impounded lake are flat and stable. The
immediate area adjacent to the lake is mostly wooded with some agri-
culture. No sedimentation has been reported.

E. Downstream Channel

The discharge channel below the stilling basin is wide and
clear and unobstructed until it joins the original creekbed. About
1,000 feet downstream, 5 farm buildings and houses are located close to
the floodplain before the creek crosses under a highway. It is expected
that more than a few lives would be endangered if the dam would fail due
to overtopping. The hazard category is considered to be “High”.

3.2 EVALUATION

The visual inspection indicates that the dam is in good condition .
Some minor maintenance work is required to fill the low areas adjacent
to the spillway abutment walls.

— 9 —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •‘•~~~••- . .- - -~~ 



- -- - - ~~———-~~~~~~~~~~~~~~ _ _ _

!

SECTION 4 — OPERATIONAL PROCEDURES

4.1 PROCEDURE

This lake was created for fishing and small boats. Fish management
requires good weed control and the level of the lake is adjusted as
required. The sluice gate and stoplogs are adjusted frequently (at
least six times a year).

4.2 MAINTENANCE OF DAN

There is no regular procedure for dam maintenance. No mowing of
the top is done and the crown vetch on the downstream slope requires
l i t t le or no maintenance. The owner is aware that brush growth should
be prevented.

4.3 MAINT ENANCE OF OPERATING FACILITIES

The operating facilities are in good condition . The sluice gate
operator stand is greased and small areas of erosion which occurred
during Agnes have been repaired .

4.4 WARNING SYSTEM

The Fish Commission maintains a Regional Off ice  near the lake and
patrol officers visit the dam site on at least a daily basis. A copy of
an emergency plan was shown to the inspectors. This p lan lists the
phone number of the Reg ional DER Off ice  in Harrisburg and stipulates the
conditions the patrolman has to watch for. It does not include a down-
stream warning plan .

4.5 EVALUATION

The maintenance procedures are satisfactory at the present. It is
recommended that a formal surveillance and warning system be developed.
A concern is the operator ’s stand at an elevation only two feet above
the spillvay. In case of an emergency this drawdown facility could not
be used during high pool levels.

- 1 0 - 
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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 Speedwell Forge Dam were not very extensive. No stage—storage -

• curve, stage discharge curve, flood hydrographa or flood routings were
available. The spillway was designed to pass the C—curve flood of
14,100 cfs.

B. Experience Data

The maximum record flood event at this dam site occurred in
1972. During this event, the water surface was noted to be about 6 feet
higher than the spillway crest. With the exception of some erosion in
the approach channel and under the right spiliway slab, this flood was
passed without difficulty.

C. 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 overtopped.

D. Overtopping Potential

Speedwell Forge Dam has a total storage capacity of 2 ,299
acre—feet at the elevation of the low point in the embankment and an
overall height of 35 feet above streambed. These dimensions indicate a
size classification of “Intermediate”. The hazard classification is
“High” (see Section 3.l.E).

The recommended Spiliway Design Flood (SDF) for a darn having
- 

- the above classifications is the Probable Maximum Flood (PNF). For this
— dam, the PMF peak inflow is 27 ,480 cf a (See Appendix C for HEC—l inflow

computations).

Comparison of the estimated PMF peak inflow of 27,480 cfs
with the estimated existing spiliway discharge capacity of 12,850 cf a
indicates that a potential for overtopping of the Speedwell Forge Dam
exists.

An estimate of the storage effect of the reservoir and routing
of the computed inf low hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the PMF without

— 1 1 —
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overtopping. The present spiliway—reservoir system can pass a flood
event equal to 47% of a P1W.

If the low area in the embankment would be raised to the design
elevation of 405.0, the spiliway—reservoir system would be able to pass
a flood event equal to 51% of a PMF.

E. Spiliway Adequacy

The intermediate size category and high hazard category, in
accordance with the Corps of En~tneers criteria and guidelines, indicates
that the Spiliway Design Flood (SDF) for this dam should be the full
Probable Maximum Flood (PMP).

The calculations show that the spiliway discharge capacity and
reservoir storage capacity combine to handle 47X of the (P1(F) without
overtopping the darn (refer to Sheet 5, of Appendix C). These calcula-
tions have considered the existing low point along the embankment crest.

Being an earth embankment dant, it is judged that a breach is
likely to develop when the depth of flow over the embankment crest is
0.5 foot or greater. These studies also indicate that the depth of flow

• over the crest of the embankment due to one—half PMF is less than 0.5
foot. On the basis of this information, it is judged that a one—half
PMF will cause some overtopping of the embankment but not enough to
cause a breach. Therefore, the spillway capacity is considered to be
inadequate, but not seriously inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future develop-
ment were not considered .

1 ’
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SECTION 6 — STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observation

1. Embankment

There were no visual indications of undue embankment
stresses or sloughage . The slopes were stable and dry and no seepage
near the toe of the embankment was detected.

2. Appurtenant Structures

The visual inspection did not detect any structural
instabil i t ies of the control tower or outlet works . A small amount of
cracking of the spiliway abutment walls had occurred, but they were not
a result of structural instability. The erosion which was reported in
the approach channel and at the end of the stilling basin wall indicates
that heavier riprap is required.

B. Design and Construction Data

1. Embankment

The available engineering data listed in Section 2.l.B
indicates that the dam was designed in accordance with acceptable
engineering practice. The embankment section is adequate for this type
of darn. The presence of an inspector and the regular visits and reports
of the designer during the construc tion period insure that the fill was
placed with good workmanship.

2. Appurtenant Structures

Al though no design criteria or analysis was available for
the appurtenant structures, the construction drawings show detailed
plans of the conduit and the control tower. The conduit has three
concrete cutoff collars, of which one is located In the impervious zone.

The spillway weir is anchored into the shale and the
abutments have seepage fins projecting 5.5 feet into the embankment.
The spiliway chute slab and sloping walls are 10—inches thick, well
reinforced and supported on a 8—inch gravel bed with weep drains p laced
at regular intervals. The structure appears to be adequate for the
expected flow conditions.

e
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C. Operating Records

There are no formal records of operation. It is estimated
- that during Agnes the maximum pooi level attained was about 6 feet above
- the spiliway crest. During that storm in 1972 , eddies near the forebay

entrance dislodged a considerable amount of riprap. This indicates that
the training walls are not functioning properly and that the flow lines
are not smooth. Riprap was also displaced at the end of the right
sloping wall of the stilling basin and the slab was slightly undermined .

D. Post Construction Chang~s

- No changes to the original construction are evident or reported.

E. Seismic Stability

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

induced dynamic forces. No studies or calculations have been made to
- confirm this assumption.

f .
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SECTION 7 — ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safet~

The visual inspection, the review of available design data and
the operational history indicates that Speedwell Forge Dam is in good
condition and has been designed in accordance with acceptable engineering
practice.

The results of the hydrologic and hydraulic investigations, in
accordance with the Corps of Engineers’ evaluation guidelines, indicates
the spillway discharge and reservoir storage have the capacity for
passing 472 of the PMF without overtopping the dam. The calculations
in Section 5 show, however, that the depth of the overtopping caused by
one—half PMF is less than that judged to cause failure. On the basis of
this information, the spillway for this facility is considered to be
inadequate but not seriously inadequate.

The results of the inspection survey show an uneven profile of
the embankment crest. Refer to Plate A—Il in Appendix A. While this
condition does not affec t the stabili ty of the embankment, providing a
uniform elevation at the design crest level would provide some improve-
ment to the capacity of the facility.

B. Adequacy of Information

The information available for review is considered to be
adequate to make a reasonable assessment of these facilities.

C. Ur&ency

It is considered important that the recommendations in this
section should be implemented without delay.

D. Necessity for Additional Studies

Additional studies are not required at this time . However,
attention should be given to the recommendations presented below.

7.2 RECOMMENDATIONS -:

A. Facilities

In order to assure a continued satisfac tory operation of this
dam the following recommendations are made for Implementation by the
owner:

— 15 —
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1. The low areas of the dam breast adjacent to the spillway
should be filled and the embankment breast should be
raised to its intended design height over the full length.

2. Heavy riprap should be placed at the end of the stilling
basin slab.

- 
B. Operation and Maintenance Procedures

— It is recommended that the owner develop a forma l downstream
- warning system with its surveillance program to be used during periods

of high or prolonged precipitation.

_ _ _ _ _
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CHECK LIST

PHASE I - VISUAL INSPECTION REPORT

PA DER 1 36-257 NDI NO. PA-OO 345 
—

NAME OF DAM Speedwell Forge 
- 

HAZARD CATEGORY High 
-

TYPE OF DAM Earthf ill

LOCATION Elizabeth TOWNSHIP Lancaster COUNTY , PENNSYLVANIA

INSPECTION DATE 10/30/78 WEATHER Sunny TEMPERATURE 50’s

INSPECTORS:_R. Jongsma (Recorder) OWNER’S REPRESENTATIVE(s) :

_A. Bartlett Jon Crindall

R. Shireman 
- 

Ray Stichler 
-

I —
, 

______________________________________________ ______________________________________________

NORMA L POOL ELEVAT I ON: - 395 AT TIME OF INSPECTION:

BREAST ELEVATION : 
- 

405 POOL ELEVATION : 390.6

SPILIWAY ELEVAT I ON : 395 
- - 

TA I LWATER ELEVAT I ON :_______

MAX IMUM RECORDED POOL ELEVAT I ON: Unknown, estimated at 401

GENERA L COMMENTS :

As—built drawings in Bellefonte Office of Fish Commission.

A-I 

~~~~~~ ~~~~ 
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NDI NO. PA-OO 345
I- VI SUAL INSPECTION

EMBANKMENT

(¼ 
~~ _______________________ 

OBSERVA T I ONS AND REMARKS
A. SURFACE CRACKS None.

B. UNUSUAL MOVEMENT None.
BEYOND TOE

C. SLOUGH I NG OR EROS I ON None noticed on downstream slope , which has a
OF EMBANKMENT OR heavy crown vetch cover. None on upstream
ABUTMENT SLOPES slope.

D. AL I GNMENT OF CREST:
HOR I ZONTAL: Good.
VERT ICAL: Good.

E. RIPRA P FA ILURES None.

1-
F. JUNCTION EMBANKMENT

& ABUTMENT OR Good.
SP I LLWAY

G. SEEPAGE None detected. Pool about 4 feet below spiliway
crest.

H. DRAINS None detected .

J. GAGES & RECORDER None.

K. COVER (GROWTH) Upstream: Riprap and crown vetch.
Breast: Unmoved grass.
Downstream: Crown vetch and weeds. A few bare

(~~
p ~pnf~ t.~~~i~~~ d by tr ,tt~kj ~ durina ntaintanance work.

A-2
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NDI NO. PA-OO 345

VISUAL INS PECTION
OUTLET WORKS

__________________  
OBSERVATION S_AND_REMAR KS

A. I NTAKE STR UCTURE Concrete tower with stoplogs .

B. OUTLET STRUCTURE 4 feet by 4 feet conduit with vingwalls.

C. OUTLET CHANNEL Riprap — good condition .

D . GATES One 30” x 30” gate for drawdown .
Opened during inspection.
Stoplogs for normal pool level control .

E . EMERGENCY GAT~ 30” x 30” gate.

F. OPERATION & Opened about six times a year for fish management.CONTROL

~~. BRIDGE (ACCESS] None.

A-3
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NDI NO. PA-OO 343

VISUAL INSPECTION
SPIL I WAY

OBSERVAT I ONS AND REMARKS
A. APPROACH CHANNEL Open and clear. Some riprap on banks. Training

walls relatively short, causing eddies and
erosion of forebay area during Agnes (1972).

B. WEIR :
Cres t Condition Excellent.
Cracks None.
Deterioration None.
Foundation Not visible.
Abutments Good condition — some minor cracks .

C. DISCHt~RGE CHANNEL:
Lining Concrete lined with sloping sidewalls & weepholes.
Cracks No cracks.
Stilling Basin Concrete endsill with a low flow notch.

F 
Riprapped downstream channel.

D. BRIDGE & PIERS None.

E. GATES & OPERAT ION None.
EQUIPMENT

F. CONTROL & HISTORY No records available.
Right stilling basin wall undermined during Agnes
(1972). Concrete pumped under slab and r-iprap
placed at end of slab .

g _ __ _
,

A-li
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ND I NO. PA-OO 345

VISUAL INS PECTION

_______________________ 
OBSERVATIONS AND REMARKS

INSTRUME NTATIO N

Monumentation None.

Observation Wells None.

Weirs None.

Piezometers None.

Staff Gauge None.

Other

RESERVOIR

Slopes Flat slopes , wooded and agriculture.

Sedimenta t ion None reported .

Watershed Upper reaches wooded hills , lower reaches about
Descr ip t ion 50% agriculture.

DOWNSTREAM CHANNEL

Condition Good — natural stream.

Slopes Wooded and some meadows .

Approx i mate 20
Population

No. Homes About 5 homes before highway crossing.

A-5
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CHECK LIST
ENGINEERING DATA

PA DER # 36—257 NDI NO. PA-OO 345

NAME OF DAM SpeedweU. Forge

ITEM REMARKS

AS-BU I LT DRAWINGS Construction drawings in PennDER files. As—built
drawings perhaps in Fish Commission Engineering
Office , Bellefonte, Pa.

REGIONAL VICINITY MAP U.S.G.S. Quadrang le , Lititz, Pa.
See Plate II , Appendix F

Designed by Jordan, McNee , Parnum & Yule,CONSTRUCTION HISTORY Philadelphia — Contractor , Roger E. Gerhart ,
Lititz , PA. Completed in January 1966.

GENERAL PLAN OF DAM Plate III , Appendix F.

TYPICAL SECTIONS Plates IV, Appendix F and PennDER Files.
OF DAM

OUTLETS:
PLAN
DETAILS Plates V & VI, Appendix F
CONSTRA INTS None
DISCHARGE RATINGS None

( 

I
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NDI NO. PA-OO 345

ENG INEERING DATA

ITEM REMARKS

RAINFALL & None.
RESERVOIR RECORDS

DESIGN REPORTS Foundation Report by Design Engineer dated
May , 1964 .

________________________________________________________

GEOLOGY REPORTS Included in Foundation Report.

DESIGN COMPUTATIONS:
HYDROLOGY &

HYDRAULICS None, except design of spillway based on
DAM STABILITY C—curve. Included in Foundation Report.
SEEPAGE STUDIES None.

MATERIALS INVESTIGATIONS:
- 

. BORING RECORDS
LABORATORY In PennDER files.
FIELD

POST CONSTRUCT I ON None.
SURVEYS OF DAM

ORROW SOURCES Shown on topographic map in PennDER files.
— B 

Construction reports indicate that excavation
of spillway and forebay area was used in
embankment.

I 
(I
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_NDI NO. PA-OO 345

I 
ENGINEERING DATA

- ITEM REMARKS

MON ITOR ING SYSTEMS None.

I _________________________________________ ___________________________________________________________________________________

MODIFICAT IONS None.

HIGH POOL RECORDS Estimated by approximate waterline on parking
lot to be about 6.0 feet during Agnes.

I POST CONSTRUCTION None.
ENGINEERING STUDIES

I & REPORTS

PRIOR ACCIDENTS OR None.
FA ILURE OF DAM

Description :

Reports:

MA INTENANCE 6 No records. Some damage to riprap in forebay
OPERAT I ON RECORDS area and at end of spillway.

SPILLW AY PLAN, SECTiON S Plate VII, Appendix F, and f iles of PennDER.
- AND DETA ILS

____________________________________________ __________________________________________________________________________________________

- 

I 
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NDI NO. PA-OO 345

- 

ENGINEERING DATA

ITEM REMARKS

OPERATING EQUIPMENT , Plate VI, Appendix F.
PLANS & DETAILS

CONSTRUCTION RECORDS Some progress reports in PennDER files .

PREVIOUS INSPECTIO N None.
REPORTS & DEFICIENCIES

(5
’ 

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MISCELLANEOUS
In PennDER. file is a “Report on the Application”
for construc tion of a dam.

8-4
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NDI NO. PA-OO 345

CHECK LIST
- HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRA I NAGE AREA CHARACTERISTICS: 50% wooded, 50% agriculture.

ELEVAT I ON :

TOP NORMAL POOL & STORAGE CAPAC I TY: Elev .395 970 Acre-Fee t

TOP FLOOD CONTROL POOL & STORAGE CAPAC I TY: Elev.405 2372 Acre-Fee t

• MAXIMUM DESIGN POOL: 
- 

Elev.405

TOP DAM: 
- 

Elev.405

SPILLWA (:

a. Eleva tion 395 
- —

b. Type Trapezoidal weir. 
-

c. Width 120 feet.

d. Length 120 feet and a 60 feet stilling basin.
- 

e. Location Spillover Right abutment.

f. Numbe r and Type of Gates 
—__None.

OUTLET WORKS :

a. Type 4’ x 4’ cast—in—place reinforced concrete conduit.

b. Location Near old streambed . - 
-

c. Entrance i nverts 369.7

d. Exi t inverts 369.0

e. Emergency drawdown facili ties 30 x 30—inch sluice gate

HYDROMETEOROLOG I CAL GAGES:

a. Type 
- 
None. 

—

b. Location None.
__—

c. Records None.

MAX I MUM NON-DAMAG I NG DISCHARGE: 15,000 cfs. 
-

8-5
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SU~~4ARY DESCRIPTION
OF

FLOOD RYDROGRAPH PACKAG E (HEC— l)
DAN SAFETY VERSION

F 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—l) 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 typicall y 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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*1 5
- J 1 9 1
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404.6 404.7 404,9 405 405.2 405.5 406 407 408
21 Y5 0 153 432 1222 2245 3456 4830 6350 8000 9775
22 , - T511664T12850 I30S4~~ l3521 I38l4~ 14608 - 16110 5- 1~18~~~26877 36l82~~~~ 

—
-
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____________________________- SPFU PMS~~~~’P.6 R12 R24 R48 — R72 R96 ;~~~~~~0.00 23.30 104.00 114,00 123.00 135.00 0.00 0,00

TRSPC CONPUIEB BY THE PROGRAM IS .82?
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-
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5- NTA~~0S 
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RECESSION DATA 
S

- srRTa~~~ b5o oRcSN~~~ -.o55 RTloR= 2.00

____________________ 

UNIT HYDROGRAPHIOD END—OF—PERIOD ORD INATES ~ LAG~ 9.60 HOURS , CP: .81 VOl.: .99

- 
‘B, 29, 5- 

60. 96. 136.’5-5-~ 179. 224. 5- 
270. 318. 367. 
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906. 953. 999. 1045, 1090. 1134. 1177, 1215. 1249. 1278.

- 
- 1302. 1323. 1339. 1352. 1361. 1367. 1370, 1369. 1365. 1359. • 

-

- - 1350, 1337, 1322. 1305. 1284. 1260, 1234. 1204. 1170. 1132.
- 

- 
1089, 1038. 976. - 912. 852. 796, 743. 694. 649, 606.
566. 529. 494, 461. 431. 403, 316. 351. - ‘328. 307, 

-

287. 268. 250. 234. 218. 204. 190. 178. 166. 15~. 
•

145. 135. 127. 118. 110. 103. 96. 90. 84, 79,
- - 

S 
- - - 

- 73.~ 69,”’ 64. 60. - ‘  56. 52, 49, 46, 43. 40,
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_____ 
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HYDRO6RAPH ROUT ING •
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ISTAG 1~0NP IECOH ITAPE JPLT ~ RT INANE ISTAGE IAUTO S

_ _ _ _ _ _ _ _ _ _  

2 1 0 0 0 0 1 0 0
5- - -  ROUTING DATA - - - - —

~~

- - - - -- - - 5
---

- S OLOSS CLOSS AVG IRES ISANE IOPT IPMP ISTR - .5
.

0.0 0.000 0.00 1 0 0 0 - 0 -

$STPS NSTDL LAG *MSKI( X TSK STORA ISPRAT -

1 0 0 0.000 0.000 0.000 970. —1
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FLOW 0.. 153. 432. 1222. 2245. 3456. 4830. 6350. 8000. 9775,
11664. 12850. 13054. 13521. 13814. 14608. 16110. 19183, 26877. 36182.

- SURFACE AREA2 0. 18. 40. - 74. 106. 135. 186. 358. -

CAPACITTa 0. 100. 242. 522. 910. 1573. 2372. 6380.

ELEVATION : 363. 380. 385. 390. 395. 400. 
- 405. 420.

- - 

- 

- 

- ‘ CREL SPUID COOM EXPW ELEVL COOL 
- 

CAREA EXPI - 
S

5 

395.0 0.0 
- 
0,0 0.0 0.0 0.0 0.0 0.0

DAN DATA
- TOPEL C000 EXPD DANWID

- 404.6 0.0 -- 0,0 0.~~
—

~~
5-
~

5-’ 
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i iL~F I ITERATIVE SOLUTION DID NOT CONVERGE 194 1 4.070E~02 -5.039E+02 4.070E+02 8,200E+02 
—
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PEAK OUTFLOW IS 27833. AT TIME 48.50 HOURS -

-- 
PEAK OUTFLOW IS 24686. AT TIME 48.75 HOURS
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-

PEAK OUTFLOW IS 191b~ A) TINE 48.75 HOURS 
S

PEAK OUTFLOW IS 16432. AT TIME 48.75 HOURS

PEAK OUTFLOW IS 13470. *1 TINE 49.50_HOURS

PEAK OUTFLOW IS 10760. AT TINE 49.50 HOURS
3

~~~~~~S S
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PEAK FLOW AND STORAGE (END OF PERIOD ) SUMMAR Y FOR MU IT IF LE PLAN -RATIO ECONOMIC COIWUTATION~~
4 

- 

FLOWS IN CUBIC FEET PER SECOND (CU PI C METERS PER SECOND )
___________ _______ 

AREA IN SQUARE MILES (SQUARE KILOMETERS)

S 

RATIOS APPLIED TO FLOWS
~ ERATIOW’ I~

’S1ATIOW - 
AREA

’PLAN5-RATIO rRATIO 25-RAT IO 3 RATIO 4 RATIO 5 RATIO 6 RATIO~
5-7

~ RATIO— 8— RAT IO -
• . 

- 1.00 .90 .80 .70 .60 .50 .40 .30 -

HYOROORAPH AT 1 24.10 1 27477, 24730. 21982. 19234, 16486. 13739. 10991. 8243, 4122 .
4 62.42) 4 778.08)4 700.27)4 622.46) 4 544.65)4 466.85)4 389.04)4 311.23)4 233.42)( 116.71)

ROUTED TO 2 - 24.10 1 27437, 24690. 21942. 19190. 16420. 13445. 10758. - 8066. 4016.
C 62.42) C 776,92)4 699.13)4 621.32)( 543.41)( 464.96 )4 380.73)1 3O4.65)( 228.41)( 113,72)

1 
-

- - SUMMARY OF DAN SAFETY ANALYSIS

- 
PLAN 1 .,,....,,,,,,.. INITIAL VALUE SPILLWA Y CREST TOP OF DAN

S ELEVATION 395.00 395,00 405,00
STORAGE5- ‘970,~~ 970. 2372 5- —

- OUTFLOW 0, 0. 13661.

- . RATIO MAXIMUM MAXIMUM MAXIMUM MAXIM UM DURATION TIME OF TINE 01
________________ 

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE1 
-~~ 

—

. P1w W.S.ELEV OVER DAM AC$T~~~~
cpr5- HoURS~~~~

—--
~ouRs —- - ---—- HouRS --—-- --—-—-——--—

1,00 407.15 2.15 2795. 27437. 11.00 48.75 0.00
• . ‘ 

- 
.90 406.82 1.02 2727. 24690, 10.25 48.75 0.00
.80 406.47 1,47 2656. 21942. 9.00 48.75 0.00

- - .70 406.08 1.00 2579. 19190. 7.75 48.75 0.00
- 

- ~
- - .60 405.63 .63 2491, 16420. 5,50 48.75 0,00

- - 
.. .50 404.89 0.00 2353. 13445, 0.00 49.50 0.00

.40 403.53 0.00 2120. 10758, 0.00 49.50 0.00
- - .3~ 

- 402.04 0.00 1868. 6066. 0.00 49.50 - 5- 0.00
.15 399,42 0.00 1495. 4016. 0.00 49.50 0.00
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~1 
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~~~~ 
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; . 9 Ki INFLOW HYDRO6RAPH
10 P3 1 1 24,1

S I  
~~~~~ S T 234 104 114 123 5- 135
-12 T -  1 .05
13 M 9.68 .82

i
~

-
~~~~ 

14 
- 

X 1 5 — .05 
— 25-

~~~~~~~~~~
5-
~~~~~~~~~~
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~~~
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- - 15 K 1 2 1

16 KI RESERVOIR ROUT IN6 — (DESIGN ELEV. TOP OF DAN )
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- ‘F 05 - ~~~~~~~ _____________________-
18 TI 1 5 970

- 19 ** 0 17.97 40.12 73.71 
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• s~ ~ 
— SE 363.3 380 8~~

’
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- PREVIEW OF SEQUENCE OF-STREAM NETWORK CALCULATIONS
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- - ‘RUNOFF HYDROGRAPH AT5- 1 ‘5-

~~~~~~~~~~~~

5- _____ ______S—--
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.:.‘ .. ROUTE HYDROGRAPH TO 2 - -
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____________ _____
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SUB—AREA RUNOFF COMPUTATZON

INFLOW HYDROGRAPH
ISTAO ICOMP IEC ON ITAPE JPLT JPRT INAME ISTA GE IAUTO

1 O~~~ 
-- 0~~~~ 0 0 - 0 I 0 ~~~~ 0~~

HY DROG RAPH DA TA
IHYDG JUHG TAREA SNAP TRSDA TRSPC RATIO ISNOW ISANE~~LOCAL S

1 1 24.10 0.00 24.10 0.00 0.000 0 1 0 
-

- 
S S - 

‘ - - ‘ 

~~~ PRECIP DAT A ‘ - ___________________

— S SPFE PMS R6 R12 R24 R48 R72 R96
_______ 

0.00 23.30 104.00 114.00 123.00 135.00 0.00 0.00
TRSPcC nED BrTHE PROGRAMW,829— 

- _ _ _

S 

- 

LOSS DATA
- - LROPT~~ 51RKR DLTKR RT1 OL5- ERAI N sTRKS RTIOPY STRTL -_ CNSTL ALSMX RTIMP

~
. - - 

0’ 0.00 0.00 - 1.00 0.00 0.00 1.00 1.00 .05 0.00 0.00

. . 
—- - UNI T HYDR OGRAP H DAT A S S~555S ‘ -55 ,_5- ~ _-______ __________

TP: 9.68 CP: .82 NTA : 0

- - RECESSZ ON DATA — ‘ _____ 
______ ____________-

STRTQ: —1,50 ORCSN~ — .05 RTIOR 2.00 . 
- 

5

- UHIT HYDROGRAPHIOO END—OF-PERIOD ORDINATES, LA6~ 9,60 HOURS, CP= .81 VO1~ •99 - 

S

8. 29. 60, 96. 136. 179. 224. 270. 318. 367.
416. 466. 516, 565. 615, 665. 714. 763. 811. 859.
906, 953. 999. 1045, 1090, 1134. 1177. 1215. 1249. 1278.

1302. 1323, 1339. 1352. 1361. 1367. 1370. 1369. 1365. 1359.
1350, 1337. 1322. 1305. 1284. 1260, 1234 . 1204. 1170. 1132. -

1089. 1038. 976. 912. 852. 796. 743. 694. 649 . 606.
566. 529, 494. 461. 431, 403, 376, 351. 328. 307.
287. 268, 250. 234. 218. 204, 190. 178. 166. 155.
145. 135. 127. 118. 11O T 103, — ?6.’ — 

90. 84. 79.
- 

- 

• 
-
. 73, 69. 64. 60. 56. 52. 49. 46. 43. 40.

- 
5 o — - END-oF-PERIOD aOW ‘~~~~~~ ‘ ~~~~~~

MO.DA HR.IIN PERIOD RAIN EXCS LOSS COMP 0 MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP 0

- 

S - - SUM 26.07 23.62 2.45 1464632.
- _________________________________________ - C 662.)( 600.)( 62.)(41473.76)
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HYDRO GRAPH ROUTING

RESERVOIR ROUTING — (DESIGN ELEV . TOP OF 0
ISTAO ICOMP IECON ITAPE JPLT JPKT INANE ISTAGE IAU TO S

— 

S S - 2 15-5- 0 ‘ 0 0 0 ~~~~~~ 0 F - - 
-

— - 

- ROUTING DATA S 

- ‘ 
,

~ 
~ 5

QLOSS CLOSS AVG IRES ISANE ZOP T 1PHP LSTR - -

S 
0.0 —0.000~~ 0.005- ” —- 

0 0 0 5 -  0 - S

NSTPS PISTOL LAG AMS KK X ISK STORA ISPRAT
- 

- 1~~
’— 05- O— 0,0005- 0,000 0.000 970.~~~~~0 - 

-

- 
SURFACE AREA2 0, 18. 40, 74, 106, 135. 186. 358.

L
CAPACITY~ 0. 100. 242. 522. 970. 1573. 2372. 6380.

- 
- ELEVATION’ 363. 380. ~~~~385. 390.~

5- 395, 400. 5- 405, 420 , ’ ’
- 

CREL SF WI D COON EXP W ELEVL COOL CAREA EXPL 
S

395.05- 120.0 5- 3,6~~ 1.5 ‘5-0.0- ‘0.0~~ 0.0— 0.0~~~~
’—”

DAM DATA
- - 

5
~~~ TOPEL COOD —. EXPD~ DAMMID

- - :,- -
S 405.0 2.7 1.5 1073.

PEAI OUTFLOW1S 2743?,ArTINE5-48,75 HOURS - -5 -5-—-~~~ -  55 5S_~~~~5-5S5-5-5_*5-5S 5-_555•55_ sS•5 _____~_ .___~~___ • 
- -

PEAK OUTFLOW 1S 24690. AT TIME 48.75 HOURS’ ’ - ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5- EAlrouTFLOwIs—21,42.--ArTIME --49.75- HouRs-~
— -- --- “~~~~~ ‘ 5-5-s~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~ _ - ~~~~~~~~~~~~~~~~~~ — — -  

—

“ 1EMrOUTFLOW1S—5--1,19o,-AT--TIMr—49,75’NQURS-——:— ‘5 -S  - ‘ ________

S 

9EA10U1FL0V10 16420. AT TINE ’ 48.75 HOURS “~~~~~~  5-~~~~~~~~~~~~~~~~~~~~~~~~~~~ • - — ”~~~ ‘

- rt4OUTFLOIT1S 13445~ AflIME 49.50 - HOURS ’ — -5- - —--——5-- - - --5-- -55——-—’—

PEAK 1TFLON 15 10758. ArTIME 49,50 HQURS ’ ’~ 
- 5 - 5 -  -- ‘ 5 -  5-5-” ’5- ” 5-  _____

‘

• PEAK OIJTFLOW1S BO66, A1 TIMET’49,50 HOURS’ ______

PEAKOUTfl.N1S 4016.”AT TIME 49,50 HOURS ‘ S•S5 ~~S~~~~•S— _ 5_ __5_5___ 5 SS __ _~S__ -

*8*88*8*5* *8*8*1*8*8 *81*8*511* 11*1*15*1* *1*181*1*1T.’ ‘~~~~~~~~~~~~~~~~~~~~~~~~ • ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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PEAK FLOW AND STORAGE (END OF PERIOD ) SUMMARY FOR MULTIPLE PLAN—RATIO ECONOM IC COMPUTATIONS
- 

- - ‘FLOUS IN CUBIC FEET PER SECOND (CUBIC METERS P~R SECOND1 ’~~~
5- - - ___________________

AREA IN SQUARE MILES (SQUARE KILOMETERS) S

S 
- RATIOS APPLIED TO FLOWS 

-

OPERATION STATION - AREA PLAN - RATIO I RATIO 2 RATIO 3 RATIO 4 
- RATIO 5 RATIO 6 RAtIO 7 RAtIO 8 RAtIO 9

1,O0~~~~~’.90 ’ ‘.80 ~~~ “~
7O5- ;60~~~~~~ 0’ .4O 5-

~~~ 30 .15

H1DROGRAPi~AT 1 s 24,10 ‘I 27477. 24730. - - 21982, ‘ 19234. 16486. 5- 13739,5- 10991, 5- 8243, 4122.
- ( - 62.42) - ( 778.08)( 700.27)C 622.46)( 544.65)( 466.85)( 389.04)( 311.23)( 233.42)( 116,71)

ROIJTED1D - 
- 

2 24.10 5-’l 27833. 24686. 21945. 19183. - 16432. ’ 13470 . 1O760.~~ 6063. 4018.
- - C 62,42) ( 788.14)( 699.04)( 621.41)( 543.21)( 465.32)( 381,42)C 304.69)C 228.32)1 113.79)

- - - - SUMMARY OF DAM SAFETY ANALYS IS —‘- - -

____________ _______ 5- 
INITIAL VALUE- “ ‘SPILLWAY CREST~~~~~~TOP OF DAM — “ —______________

ELEVATION 395.00 395.00 
- 

404.60
STORAGE 970. 970. 2299.

- - 
- - . 

- 
OUTFLOW 

— 
- ‘1.5-’ -5-~ 

5- ’ 5 -5-  0. 12850. — 
- ;

~~- ( 
~

- S S  ‘ - -

- 
- 

RATIII MAXIMUM MAXIMUK ’~~’ MAXIMUM -- ‘ MAXIMUM 5-PURA TI ON TIME OF TIME or
- OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAN AC-FT CFS 
- 

HOURS HOURS HOURS 
-

. - 
- S ~,oo 407.02 2.42 2767. 27833, 11.75 48.50 0.00

.90 406.72 2.12 2705. 24686. 10.75 48.75 0.00 
-

.80 406.36 -1.76 2634. 21945. 9.75 48.75 0.00
- ‘ .70 408.00 1,40 2563. 19183. 8,50 48.75 - 0.00

- .60 405.55 .95 2476, 16432. 6.50 48,75 0.00
- 

. - S .50 404.88 •28~~~~~2350. 13470. 3,00 49,50 0.00 , -

- S .40 - 403.52 0.00 2109. 10760. 0.00 49.50 0.00 .

.30 - 402,04 - 0.00 1868. 8063. 0.00 49.50 0,00 
- -  

- S
~~~~~~~~~~~~~~~~~5 - —5-.15 

- 
399.41 0,00 1494, 

- ‘4018,5- - 0.00 49.50 0,00

FLOOD HYDRO6RAPH PACKAGE (HEC-1) -

PAW SAFETrVER5ION—JuLrlrn 
- 

- - - 
-

LAST MODIFICATION 21 AIJ6 78 
5

___________ 
- -

- 

—————-—..- -.---S-----------. .---------SS—---—---_____________
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- - . S 
- 

‘ 
S -

~~~~~~~~~



- -5 -  —5- -- - - - S - — 5 - 5 -- ’---—5-— -5---

-

-

‘

C

H

t 
APPENDIX D

GEOLOGIC REPORT

c 

APPENDIX D

I
..-

~~~~~~~~~~~~ ~~~~~~~~—— - S -S---—~~~~~-’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ -~~~~



- .  — - ~~~~~~~~~~~~~~~~~~~~ 
_ _ _

Ii.

GEOLOGIC REPORT

!edrock — Dam and Reservoir

Formation: Cocalico Formation.

Lithology: The Cocalico Formation consists of dark gray to bluish
black f issile shale, that weathers to a light brown color . Locally
the shale is limy and a few beds of shaly limestone are present.
Some beds of hard , brown sandstone are also present in the form-
ation . Bedding is frequently obscure and the dominant parting is
fracture cleavage.

Structure

The beds at Speedwell Forge have been intensely folded and thrusted.
Isoclinal , recumbent folds have been mapped In the area. Folding
is hard to recognize in the Cocalico because the bedding is freq-.
uently obscured by cleavage. Fracture cleavage in the are strikes
N70° to 90°E and dips gently to the north or south.

‘ 
Fracture traces in the ares trend: NlO°E, N20°E, N30°E, N60°E,
N80°E, N15°W and N80°W.

Overburd en

Overburden here consists of weathered bedrock, and some alluvium.
The weathered zone of the bedrock is nine to twenty feet thick.
The alluvium in the creek valley was nine to fourteen thick, and
consisted of clay, silt, sand and some sand and gravel.

Aquifer Characteristics

The Cocalico shale is an essentially impermeable rock, and ground
water movement is along cleavage planes, joints and fractures and
to a lesser extent alohg bedding. The upper weathered zone is
quite permeable. Permeability decreased with depth in the fresh
rock. Some solution of the more limy beds by ground water movement

. .  - is possible. Solution openings are generally clogged with clay -

derived from the decomposed shale.
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Discussion

— The dam was constructed with a cutoff trench dug into fresh rock.
Some movement of water through fractures beneath the cutoff trench
is possible. Enlargement of these fractures by solution is theo—
re tically possible in the limy beds, but is inhibited by the large
amount of clay present. Large scale leakage is considered unlikely,
and small leakage is unlikely to increase.

Sources of Informa tion 
S

1. Meisler, Harold and Becher , A.E. (1971) “Hydrogeology of
the Lancaster 15—Minute Quadrangle”. Pa. Geological
Survey Ground Water Report W26.

2. Air Photographs , dated 1969 , sacle 1:24 ,000 .

• 3. Core boring logs in file.
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