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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 E g
hazards to human life or property. The assessment of the general condi h
tion of the dam is based upon available data and visual inspections. U‘
Detailed investigation, and analyses involving topographic mapping, ___.;
subsurface investigations, testing, and detailed computational evalu- F“ L ©

ations are beyond the scope of a Phase I investigation; however, the = {J
investigation is intended to identify any need for such studies. oy gf
L
In reviewing this report, it should be realized that the reported -
condition of the dam is based on observations of field conditions at the . ‘¢3
time of inspection along with data available to the inspection team. In ﬂ

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 g
which might otherwise be detectable if inspected under the normal operat- !4
ing environment of the structure.

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

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established Guide-
lines, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm rumnoff), 5
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 R
of the dam, its general condition and the downstream damage potential. ‘




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: LAKE LEHMAN DAM

State & State No.: PENNSYLVANTIA, 67-480

County: YORK

Stream: POWDER MILL RUN, TRIBUTARY TO CODORUS CREEK
Datg of Inspection: October 9, 1980

!

‘' Based on the visual inspection, past performance and the available
engineering data, the dam and its appurtenant structures appear to be in
good condition.

In accordance with the Corps of Engineers' evaluation guidelines,
the size classification of this dam is intermediate and the hazard
classification is high. These classifications indicate that the Spill-
way Design Flood (SDF) should be the Probable Maximum Flood (PMF). The
spillway capacity is adequate for passing 43 percent of the PMF peak
inflow without overtopping the dam. The spillway, therefore, is con-
sidered to be inadequate, but not seriously inadequate.

N A X -4
Lioé%ng recommendations aré\bresented for immediate action by
the owner? ~ ¢’

‘1. That measures shall be taken to provide an adequate spillway
capacity, which shall include the raising of the embankment
profile uniformly to at least its design crest elevationy

2, fhat the downstream toe and an area 20 feet beyond the toe be
cleared on a regular basis of all brush, weeds and trees,

14

permitting close observation of the seepagej A

© 3. That the slab joints in the spillway channel be filled with a
joint material.)
ey

4, That the seepagé be monitored on a regular basis. If turbidity

or an increase in flow is detected, immediate action shall be
taken to correct this condition.

ii

|
|




LAKE LEHMAN DAM
P.H.

NDI-ID NO. PA-00341

GLATFELTER COMPANY

DER-ID NO. 67-480

YORK COUNTY

5. That close observation be maintained of the tilted walls in
If additional movement is recorded, measures
shall be taken to correct this condition.

the spillway.

6. That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.

SUBMITTED BY:

BERGER ASSOCIATES,
HARRISBURG, PENNSYLVANIA

DATE:

February 9, 1981

APPROVED BY:

Wy

INC.

AMES W.

olonel, Corps of Engineers
istrict Engineer

DATE: 4/444296" 7
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PHASE I INSPECTION REPORT ?
NATIONAL DAM INSPECTION PROGRAM ;

LAKE LEHMAN DAM

NDI-ID NO. PA-00341
DER-ID NO. 67-480

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL S

A, Authority

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

B. Purpose

The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION CF PROJECT

A. De!%ription of Dam and Appurtenances

Note: Construction drawings indicate a normal pool elevation
at elevation 114.0. The U.S.G.S. quadrangle sheet
shows a pool elevation of 518.0. Elevation 518.0 is
used in this report as normal pool level. All
elevations on the construction drawings have to be
increased by 404.0 feet for comparison.

Lake Lehman Dam, formerly known as Palingtown Dam, is a zoned
earthfill structure with a total length of about 680 feet. The maximum
height of the embankment is 52 feet. The spillway is located near the
right abutment of the dam and has a 40.5 foot long ogee weir. Two feet
high flashboards are installed on top of the weir from May to October to
increase the storage capacity of the reservoir. The flashboards have
collapsable supports. The intake control structure is located upstream
from the crest of the dam near the left end of the embankment and is
accessible by a footbridge. Two sliding gates in this tower control the
flow through a 30-inch diameter outlet pipe.

B. Location: North Codorus Township, York County
- U.S.G.S. Quadrangle ~ Seven Valleys, Pa.
Latitude 39°-51.8', Longitude 76°~51.7'
Appendix E, Plates 1 & 11




D. Size Classification: Intermediate: Height - 52 feet
Storage - 635 acre-feet

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

E. Ownership: P.H. Glatfelter Company
Mr. P.H. Hershey, Technical
Environmental Director
225 South Main Street
Spring Grove, PA 17326

F. Purpose: Water Supply and Recreation

G. Design and Construction History

The dam was designed by Gannett, Eastman & Fleming, Inc.,
Harrisburg, Pennsylvania. A permit for construction was issued on
March 11, 1942. H.J. Williams, York, Peunnsylvania, the contractor,
started construction on April 1, 1942, and completed the project in
November of that year. The design engineers supervised the construction.
Several construction progress report: by representatives of the Common-
wealth are available in the files. On September 12, 1945, a permit was
issued by PennDER for the installation of a collapsable flashboard on
the spillway weir from May 1 to October 15 of each year.

H. Normal Operating Procedures

From May 1 to October 15, two feet high flashboards are installed
on top of the spillway welr to increase the storage capacity of the
reservoir. The upstream gate in the intake structure is always left
open. The downstream gate in this structure is regularly operated
during the summer to regulate the flow to a downstream reservoir. Water
is taken from this reservoir for domestic purposes in the owner's plant
and in the town. All inflow above normal pool elevation is discharged
through the spillway.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files: 3.0

Computed for this report: 2.53

Use: 2.53
B. Discharge at Dam Site (cubic feet per second)

See Appendix D for hydraulic calculations.

Maximum known flood, June, 1972, estimated 1282
from records for the U.S.G.S. gaging station
located on nearby Codorus Creek




Outlet works at low-pool Elev. 485 64

Outlet works at pool Elev. 518 (normal pool) 150
Spillway capacity at pocl Elev. 524.4 2544
(low point of dam)
Spillway capacity with flashboards at 1150
pool Elev, 524.4
C. Elevation (feet above mean sea level)
Top of dam (low point) 524.4
Top of dam (design crest) 525
Spillway crest 518 ;
Top of flashboards 520.2 i
Upstream portal invert 476 "
Downstream portal invert 474 ;?
Streambed at downstream toe of dam (estimate) 473
D. Reservoir (miles)
Length of normal pool (Elev. 518) .5 ‘
Length of maximum pool (Elev. 524.4) .7 ]
E. Storage (acre-feet) !
Spillway crest (Elev. 518) . 388 a
Top of dam (Elev. 524.4) 635 T
F. Reservoir Surface (acres) ?
Spillway crest (Elev. 518) 27.5 .
Top of dam (Elev. 524.4) 32.5 i
|
G. Dam i
{

Refer to Plates 1II & IV in Appendix E for plan and section.

Type: Zoned earthfill.

i
H
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Length:
Height:

Top Width:

Side Slopes:

Zoning:

Cutoff:

Grouting:

Outlet Facilities

680 feet, including a 40.5 foot spillway.
52 feet.

Design -~ 16 feet; Survey - 18 feet.

Design Surveyed
Upstream 2,0H to 1v= 2.0H to 1V
Downe<tream 2.0H to 1V 2.0 to 1V

*Slope is 2.5H to 1V below elevation 505.0.

andaileesis

Impervious center core and coarse fill on the
outside, including stone facing on both slopes
and a downstream toe drain.

Trench excavated on centerline to rock and
backfilled with impervious material. A concrete
cutoff wall was constructed on the centerline

of the trench, three feet in rock and extending
4 feet in the trench.

None.

Type:

Inlet:

Qutlet:

Closure:

Location:
Spillway
Type:

Length
of Weir:

Crest
Elevation:

Top of

Flashboards:

30" CMP with wet well located in upstream
slope.

30" CMP, concrete encased, into wet well.

30" CMP, concrete encased, downstream from wet
well.

Slide gates on both upstream and downstream
sides of wet well.

Near center of dam.

Concrete ogee weir with flashboards.

40.5'.

Ogee: 518.

520. 2.




Location: Right abutment.

Channel: Approach - from lake.
Downstream - concrete rectangular channel with
stilling basin.

J. Regulating Outlets

See Section 1.3.H. above.

~5~




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The available engineering data for Lake Lehman Dam are limited to a
set of design drawings prepared by Gannett Eastman & Fleming, Inc.,
Harrisburg, Pennsylvania, and a report prepared by the Pennsylvania
Department of Environmental Resources (PennDER) upon the application for
a construction permit. Two of the three drawings are reproduced in
Appendix E of this report as Plates III through VI. The third drawing,
not reproduced, shows a large scale (1'"=20') general plan of the dam
similar to the one shown on Plate III, Appendix E. The drawings indicate
all details for the embankment and appurtenant structures as designed by
the engineer. The PennDER application report indicates that the spillway
was designed for a discharge of 2800 cfs.

2.2 CONSTRUCTION

The available construction data for these facilities include the
construction specifications prepared by the engineer and some construc-
tion progress reports. Several of these reports were prepared by the
design engineer who maintained field inspection during the construction.
Other reports were prepared by representatives of PennDER.

Other available construction data include photographs, a geologic
report by Mr. Ashley dated May 12, 1942, and a drawing indicating the
as-built elevation of the concrete cutoff wall.

The contractor for the project was H.J. Williams Construction
Company, York, Pennsylvania. The project started on April 1, 1942, and
was completed in November of that year.

The foundations of the cutoff core wall, conduit, intake tower, and
spillway were approved by PennDER. The reports and as-built drawings
indicate that the bottom of the trench had to be lowered considerably to
the left of the outlet pipe due to the presence of broken rock. A
trench up to 12 feet deep was excavated in the left hillside. PennDER
recommended grouting in this area, but there are no records indicating
that this procedure was used.

During the first two months of construction, reports show that the
concrete mix used was too wet and placed with poor workmanship. Most of
this concrete was placed in the cutoff wall to the right of the outlet
pipe. Photographs indicate that shoring and form work was used in a
narrow trench to form the core wall. Borrow material for the embankment
was obtained from the left and right sides of the reservoir. The topsoil
was stripped under the embankment. The placing of the lower part of the
embankment was criticized by PennDER. As stated in their report, The
material used in the lower part of the embankment had an excess amount
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of stone, consisting of "fine soapy shale' and was placed in layers up
to 8 to 12 inches thick, without good compactiocn. By July 21, 1942,
workmanship had improved considerably. The section of the core wall
between the outlet pipe and the stilling basin was placed in good stiff
yellow clay. Another borrow pit with better material was located about
350 yards southwest of the dam site.

The stilling basin was excavated into shale. Several sections of
the spillway chute slab were placed on one or two feet deep fills. The
intake tower was placed on a gravel material.

2.3 OPERATION

As soon as the reservoir filled with water, it was apparent that
considerable leakage was occurring at the left abutment. Weirs were
installed to measure the flow. Permission was granted to install flash-
boards during the month of October in 1943 to evaluate whether or not
higher pool levels would increase the leakage. The results indicate
that this was the case, and the reported amounts vary from 60,000 gpd to
120,000 gpd. These amounts include the leakage through the outlet pipe
gate. Recert readings are shown in Appendix B, page B~4A. The reports
in general indicate that the maximum leakage has not increased over the
years, Flashboards are in place from April to October each year. The
boards are designed to collapse in succession by varying the spacing of
the supports (Plate VII, Appendix E). Reports indicate the boards were
washed away in 1972 (Agnes) and the owner's representatives stated that
the board supports failed three times during the summer of 1980.

2.4 EVALUATION

A. Availability

The available engineering data discussed in this report are
located in the files of PennDER at Harrisburg, Pennsylvania. Copies of
most of the data and the more recent weir readings are also available in
the files of the ownmer.

B. Adequacy

The available engineering data combined with the visual inspec-
tion are considered to be sufficiently adequate to make a reasonable
assessment of the dam.

c. Operating Records

The operating records do not include maximum pool levels and
are limited to weir readings and in-house inspection and maintenance
records.

* " .




D. Post Construction Changes

Post construction changes wcre limited to the extension of the
wingwalls on the outlet structure and the installation of the flashboards.

e m . =
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
A, General

The general appearance of Lake Lehman Dam is good. The slopes
are protected with dumped rock and clear of brush and weeds except at
the downstream toe. The toe is overgrown with heavy brush and brambles.
Water was detected running in the rock toe at the left side; however,
brush prevented close observation of this condition. A wet flat area is
located immediately to the left of the outlet pipe. Water is flowing
into the outlet channel from this seepage.

The intake tower and gate operator stands are in good condition.
The spillway consists of a concrete ogee section with 26.5-inch high
collapsable flashboards. The U-shaped spillway outlet channel is 600
feet long and consists of a concrete slab poured between concrete
walls. All concrete work is in good condition. Some spalling has
occurred and most of the slab joints are open. Some of the walls have
tilted slightly.

The visual inspection check list and sketches of the general
plan and profile of the dam, as surveyed during the inspection, are
presented in Appendix A of this report.

Photographs taken on the day of inspection are reproduced in
Appendix C. Messrs. Metzger, Bortner and Roth represented the owners
during the inspection.

B. Embankment

The upstream slope is covered with dumped rock and is mostly
free of weeds. The top of the dam has a 3/4-inch stone surface and is
in excellent condition. The horizontal alignment is straight. The
spillway crest is angled to the centerline of the dam and the small
embankment on the right abutment is in line with the spillway crest.
The vertical profile is up to half a foot below the design crest elevation
(Plate II, Appendix A). The downstream slope has a good dumped rock
protection over its full height (Photographs No. 2 and No. 3). There
were no signs of unusual displacements. However, the slope is slightly
concave at some locations with the steeper part near the toe. The slope
was apparently constructed this way. Heavy brush and brambles are
present at the downstream toe over the full length of the dam. A rock
toe drain is located in this area. During the inspection water was
heard running starting near the left abutment and extending to a location
near the outlet ditch where the area is flat and wet. Seepage water was
noticed coming through the walls of the outlet structure. The heavy
brush prevented close observation of the toe. A weir is located in the




outlet channel and measures of the flow are taken on a weekly basis. At
the time of inspection, the flow was measured at 3.5 inches over the
weir, or about 51 gallons per minute (73,400 gpd).

C. Appurtenant Structures

The spillway, located near the right abutment, consists of a
40.5 foot wide ogee weir section. Flashboards, about two feet high,
were in place on top of the weir at the time of the inspection. The
owner's representatives stated that the board supports failed three
times during the summer of 1980. A 2-inch diameter pipe, which is
installed from the reservoir over the flashboards and into the outlet
channel, acts as a siphon to provide a minimum flow of water to a small
fish pond located about 800 feet west of Lake Lehman Dam.

The spillway discharge channel is a 600 foot long U-shaped
channel with a stilling basin at the end. The concrete of the spillway
and discharge channel are in general good condition. The slab joints
are open and have lost most of their expansion joint material. Several
wall sections in the stilling basin are tilted. The maximum observed
deflection at the top of the wall was 2.5 inches. Reports of the owner
indicate that the amount of deflection has been consistent over the last
five years. The maximum height of the wall sections is about 15 feet.

A 10-inch drain pipe is located in the stilling basin and appears to be
a longitudinal collector under the spillway slab.

The intake structure is located on the upstream side of the
dam crest and is accessible from the crest by a small footbridge. The
tower platform has two gate controls. The upstream gate controls the
flow from the reservoir into the control tower. This gate is always
open and the tower functions as a wet well. The downstream gate is used
regularly to control the discharge through the outlev pipe. The water
supply intake is located at a downstream reservoir which is replenished

at the time of inspection and is in excellent operating condition. The
outlet of the 30-inch outlet pipe has a concrete headwall and wingwalls.

The wingwalls were extended with stone masonry walls (Photograph No. 5).

D. Reservoir Areca

The reservoir is surrounded with woodlands with moderate
slopes which appear to be stable. Most of the drainage area consists of
cultivated land. Moderate siltation is reported in the upstream area of
the reservoir.

E. Downstream Channel

The immediate downstream area of the spillway is moderately
sloping with mostly meadowlands and some wooded areas. The creek passes
under Route 116 about 1700 feet downstream from the dam. A gasoline

-10-

as required by opening the gate at Lake Lehman Dam. The gate was operated




station is located near this crossing. At the downstream side of the
bridge there is a reservoir used for the water supply intake and a
filter plant.

There is a potential hazard for loss of life on the highway
and at the filter plant if the dam would fail. The hazard category of
Lake Lehman Dam is considered to be '"High."

3.2 EVALUATION

The overall visual inspection of the facilities at Lake Lehman
indicate that the dam is in good condition. The brush at the toe should
be removed to permit better and regular inspection of the toe. The
seepage condition has been in existence for many years and the amount
appears to be stable. The deflection of the spillway walls requires
continued close observation. These walls are located downstream from
the dam. A collapse would obstruct the discharge but not endanger the
safety of the dam. The joints between spillway slabs should be filled
to prevent ice damage or uplift.

-11-
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SECTION 4 ~ OPERATIONAL PROCEDURES

4.1 PROCEDURES

The operational procedures for Lake Lehman Dam include a yearly in-
house inspection of the facilities with an in-house report indicating

necessary repairs and maintenance items. Weekly weir readings are made
and reported.

The flashboards are installed around May 1 and removed around
October 15 on an annual basis. Cables are attached to the flashboard
permitting removal of these boards in an emergency. The gate on the
intake structure is operated regularly.

4.2 MAINTENANCE OF DAM

The embankment is protected with riprap and no maintenance is
required. The downstream toe has been overgrown with brush and should
be cleared of brush and trees.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operating stands on the intake tower are greased on an annual
basis and the downstream gate was easily operated on the day of inspection.

The flashboards on the spillway weir are installed and removed as
required by the permit.

4.4 WARNING SYSTEM

The owners have a plan on file with PennDER indiciting that all
company owned dams are placed under surveillance when water rises to a
level of 35 inches over the crest of Mill Dam, one of their dams.

4.5 EVALUATION

The operational procedures for Lake Lehman are good. The only
recommendat fon is the removal of brush and the annual maintenance of the
downstream toe area.

[ et




SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A, Design Data

The hydrologic and hydraulic analyses available from PennDER
for Lake Lehman Dam were not very extensive. No stage-discharge curve,
unit hydrograph, or flood routings were contained in the PennDER files.

A partial list of stage-storage data was contained in the files (Plate 1V,
Appendix E).

B. Experience Data

There are no official records of flood levels at Lake Lehman
Dam. Based on records of the U.S5.G.S. stream gage on Codorus Creek at
nearby Spring Grove, Pennsylvania, the maximum inflow to Lake Lehman is
estimated to be 1282 cfs. An inspection report after the June, 1972,
flood states that the estimated flow over the weir was four feet. This
would produce a discharge of 1257 cfs. This flood event was passed
without problems.

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.
Flashboards were in place on the spillway crest. It was reported that
these fail normally during periods of high flow. A 2-inch siphon pipe
was in place carrying water over the spillway crest. This pipe would
washout when the flashboards fail.

D. Overtopping Potential

Lake Lehman Dam has a total storage capacity of 635 acre-feet
and an overall height of 52 feet, both referenced to the top of the dam.
These dimensions indicate a size classification of "Intermediate'; the
hazard classification is "High'" (see Section 3.1.E.).

The recommended Spillway Design Ilood (SD") for a dam having
the above classification is the Probable Maximum Flood (PMF). For this
dam, the SDF peak inflow is 6789 cfs (see Appendix D for HEC-1 inflow
computations).

Comparison of the estimated SDF peak inflow of 6789 cfs with
the estimated spillway discharge capacity of 2544 cfs (without [lashboards
in place) indicates that a potential for overtopping of Lake Lehman 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 avallable to pass the SDF without
overtopping. The spillway-reservoir system can pass a flood event equal
to 21%Z of a PMF with the flashboards in place, and 43% of a PMF with the
flashboards removed. These calculations are based on the present low
point in the dam profile.

Although 50% of the PMF causes 0.5 foot of overtopping, with
the flashboards removed, it is expected that the riprap protection on

the embankment slopes would prevent failure of the embankment.

E. Spillway Adequacy

The intermediate size category and high hazard category, in
accordance with the Corps of Engineers criteria and guidelines, indi-
cates that the SDF for this dam should be the full PMF.

Calculations show that the present spillway discharge capacity
and reservoir storage capacity combine to handle 437 of the PMF with the
flashboards removed. Since the combined spillway discharge and reservoir
storage capacity cannot pass the SDF with the flashboards removed, and
since 507% of the PMF is not expected to cause failure, the spillway is
judged to be inadequate, but not seriously inadequate.

If the top of the dam would be made uniform at the design
elevation over its entire length and the flashboards were not in place,
the project could pass 49% of the PMF without overtopping. Under this
condition, 50% of the PMF would cause 0.1 foot overtopping of the embank-
ment. This amount of overtopping 1is not expected to cause failure.
Therefore, the spillway is considered to be inadequate but not seriously
inadequate.

The bhvdrologic analysis for this investigation was based upon

existing conditions of the watershed. The effects of future development
were not considered.

-14-




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A, Visual Observations

1. Embankment

The visual inspection of Lake Lehman Dam did not detect
any signs of embankment instability. The field survey indicates that
the embankment slopes are e¢qual to the proposed slopes on the design
drawings. The slopes are considered to be adequate for the height of
the dam under consideration. The profile oi the dam indicates that the
crest is fairly level and slightly below its design crest elevation.
The downstream slope is protected with heavy riprap and would be stable
under a limited amount of overtopping.

The seepage in the left abutment is considerable; however,
it appears to have been a constant amount over the years, with slight

variation due to pool level (refer to page B-~4A, Appendix B).

2. Appurtenant Structures

The spillway and chute appear to be in good condition
with the exception of the slight tilting of some of the wall sections.
Reports indicate that the amount of deflection has been stable over the
recent years. The control tower, the gate operator stand and the outlet
structure are in good condition without signs of instability.

B. Design and Construction Data

1. Embankment

The design data indicates a well designed embankment with
a cutoff trench and cutoff wall keyed into an impervious material. The
construction had some poor workmanship. This could be the origin of
some of the leakage. The quality of the rock in the left hillside
indicates that leakage could occur around the end of the cutoff wall and
through the foundation.

2. Appurtenant Structures

The design drawings indicate that the spillway weir was
keyed into rock and that cutoff walls were to be constructed into the
embankment. All spillway and stilling basin walls are gravity type
walls. Backfill was placed behind the walls over most of the chute
length (Plate III, Appendix E). The footing width of the walls is 0.4
times the height of the walls. This ratio is adequate for rock founda-
tion and for drained backfill. Construction data indicates, however,




that not all walls were founded on rock and design drawings do not
indicate drainage filters behind the walls. These conditions probably
caused some of the tilting of the walls. These deflections are not
considered to be serious at the present time. The outlet pipe is encased
in concrete and has been constructed with anti-seepage collars.

C. Operating Records

Records indicate that leakage has occurred since the initial
filling of the reservoir. The maximum flow over the spillway occurred
during Agnes (1972) and a report indicates that no damage occurred.

D. Post Construction Changes

To prevent washouts at the outlet structure, the wingwalls
were extended and riprap was placed in the channel. The design drawings
indicate only one gate in the intake structure. A second gate was,
however, constructed at the downstream outlet side of the control tower.

Flashboards with supports at varying spacing were installed in
1945 to increase the storage capacity during the summer months and early
fall.

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.

-16-
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SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection of the dam and the review of the construc-
tion drawings indicate that Lake Lehman Dam is in good condition and was
designed in accordance with acceptable engineering practices. The field
inspection did not detect any signs of instability. The leakage at the
left downstream toe is of some concern, but appears to have been constant
over the past 35 years.

The hydrologic and hydraulic computations indicate that the
combination of storage capacity and the spillway discharge capacity is
insufficient to pass the SDF without overtopping the dam. The spillway
is considered to be inadequate, but not seriously inadequate. If the
top of dam would be made uniform at the design elevation, the spillway
would pass about 49 percent of the PMF.

B. Adequacy of Information

The design information contained in the files combined with
the visual inspection are considered sufficiently adequate for making a
reasonable assessment of this dam.

C. Urgency

The recommendations presented below should be implemented
immediately.

D. Additional Studies

Additional investigations are required to determine measures
necessary to provide an adequate spillway capacity unless the crest of
the dam is restored to its original design crest elevation.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this
dam, the following recommendations are presented for immediate implementa-
tion by the owner:

1. That measures shall be taken to provide an adequate spillway

capacity, which shall include the raising of the embankment
profile uniformly to at least its design crest elevation.

-17-
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That the downstream toe and an area 20 feet beyond the toe be
cleared on a regular basis of all brush, weeds and trees,
permitting close observation of the seepage.

That the slab joints in the spillway channel be filled with a
joint material.

That the seepage be monitored on a regular basis. If turbidity
or an increase in flow is detected, immediate action shall be
taken to correct this condition.

That close observation be maintained of the tilted walls in
the spillway. If additional movement is recorded, measures
shall be taken to correct this condition.

That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.

~18-
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CHECK LIST
PHASE | - VISUAL INSPECTION REPORT
PA DER # 67-480 NDI NO. PA-00 341
NAME OF DAM Lake Lehman Dam HAZARD CATEGORY High
TYPE OF DAM Earthfill
LOCATION North Codorus TOWNSHIP York COUNTY, PENNSYLVANIA

INSPECTION DATE 10/9/80 WEATHER Sunny, clear TEMPERATURE 60's

INSPECTORS: R. Houseal (Recorder) OWNER'S REPRESENTATIVE(s):
H. Jongsma Larry R. Metzger
R. Shireman Robert B. Bortner
A. Bartlett Joe Roth

NORMAL POOL ELEVATION: 518 (U.S.G.S.)AT TIME OF INSPECTION: 520.2

BREAST ELEVATION: 525 (Design) POOL ELEVATION: 519.9

SPILLWAY ELEVATION: 518.0 TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: No records

GENERAL COMMENTS:

The general appearance of the dam is good. There arc no obvious signs of
distress. The slopes, both upstream and downstream, are uniform. A 2" galva-

nized pipe scrves as a siphon over the spillway for water supply to a fish pond.

Water used as domestic water in the plant and in Spring Grove. Therc is
an annual in-house inspection. A flood control plan is on file with PennDER.
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NDI NO. PA-00 341
VISUAL INSPECTION
EMBANKMENT

OBSERVATIONS AND REMARKS

SURFACE CRACKS None observed.
. UNUSUAL MOVEMENT None observed.
BEYOND TOE

. SLOUGHING OR EROSION

None observed.

OF EMBANKMENT OR Downstream slope slightly concave.
ABUTMENT SLOPES

. ALIGNMENT OF CREST:

HOR | ZONTAL : Horizontal - good. _
VERTICAL: Vertical - Refer to profile Plate A-II. i

i

. RIPRAP FAILURES Nome observed. 11

. JUNCTION EMBANKMENT

All junctions with the embankment appear
& ABUTMENT OR

sound.
SPILLWAY
1
SEEPAGE Seepage along the left toe of embankment 1
beginning below the elevation of the water
surface. Swampy to outlet.
i
- DRAINS None observed. j
- GAGES & RECORDER Weir located in the outlet channel.

V-notch with 3-1/2" flow.

- COVER (GROWTH) Top ~ 3/4" stone surface. Upstream

and downstream slopes are covered with
dumped rock 6"-18" size. Heavy brush at
toe.

A-2
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NDI NO. PA-00 341

VISUAL INSPECTION
OUTLET WORKS

OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE

Concrete tower supporting exposed gate
lifts. Gate crank chained to the 1lift.
Good condition.

B. OUTLET STRUCTURE

Concrete walls. Walls extended with cemented
stone walls.

C. OUTLET CHANNEL

Natural stream.

D. GATES

Two on tower. Downstream gate operated
easily. Upstream gate normally open.

E. EMERGENCY GATE

Same as above.

F. OPERATION &
CONTROL

Downstream gate operated often in summertime.
Greased annually.

G. BRIDGE (ACCESS)

Concrete deck directly from the top of the
embankment to tower.

A-3
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NDI NO. PA-00 341

VISUAL INSPECTION

SPILLWAY

OBSERVATIONS AND REMARKS

A. APPROACH CHANNEL

Spillway located about 60 feet from right
end of the embankment. Approach is
directly from reservoir.

B. WEIR:

Crest Condition
! Cracks
! Deterioration
Foundation

Concrete ogee section with 10 flashboards
(26-1/2" high) supported with fail rods.
(Boards failed at least three times during
summer 1980.) Concrete is in good condi-
tion. 2" pipe siphon across spillway for

Abutments water supply to fish pond.

h C. DISCHARGE CHANNEL: Spillway walls shows fine map cracking on
Lining surface ~ some leaching of lime. Slabs in
Cracks ) spillway outlet chaunel appear good.
Stilling Basin No serious cracks or breaks. Spillway

slab joints material worn out. Joints
should be sealed. Some wall sections have
tilted slightly.

D. BRIDGE & PIERS

None over spillway crest.

Footbridge several hundred feet downstream
from the spillway across the spillway outlet
channel.

E. GATES & OPERATION
EQUIPMENT

Flashboards control - in place between May
and October.

F. CONTROL & HISTORY

Water used primarily for domestic use in
Spring Grove. Can be used for industrial
purposes. Owner treats water for public
usc.




NDI NO. PA-00 341

VISUAL [INSPECTION

OBSERVATIONS AND REMARKS

INSTRUMENTAT I ON

Monumentation

None.

Observation Wells

None.

Weirs

One weir in use located in the downstream
channel of the outlet pipe.

Piezometers None.

Staff Gauge None.

Other None.
RESERVOIR

Slopes Wooded.

Sedimentation

Moderate siltation at upstream end.

Watershed
Description

Some woodlands, mostly agriculture.

DOWNSTREAM CHANNEL

Condition

Meadowlands with some wooded areas.

Slopes

Moderately sloping.

Approximate
Population

Varies, travellers ou highway.

No. Homes

Route 116 and gasoline station immediately
downstream. Dam and filter plant on down-
stream side of highway.
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PR

PA DER # 67-480

CHECK LIST
ENGINEERING DATA

ND1 NO. PA-00341

NAME OF DAM  LAKE LEHMAN DAM

ITEM

REMARKS

AS-BUILT DRAWINGS

Design drawings. One marked-up drawing
indicating depth of cutoff wall as built.

REGIONAL VICINITY MAP

U.5.G.S. Quadrangle - Seven Valleys, Pa.
See Plate I, Appendix E

CONSTRUCTION HISTORY

Permit issued March 11, 1942, Constractor,
H.J. Williams Construction Co., York,
Pennsylvania, started April 1, 1942. Com-
pleted November, 1942. Initial construction
period had poor concrete quality.

GENERAL PLAN OF DAM

Plate III, Appendix E.

TYPICAL SECTIONS
OF DAM

Plate IV, Appendix E.

OUTLETS:
PLAN
DETAILS
CONSTRAINTS
DISCHARGE RATINGS

Plates IIT & IV, Appendix E.

30-inch pipe closed off in manhole with
sliding gate.
None.

:




NDI NO. PA-00341

ENGINEERING DATA

ITEM

REMARKS

RAINFALL &
RESERVOIR RECORDS

Some records in PennDER files for periods
between 1943 and 1951. These were recorded
in connection with leakage.

DESIGN REPORTS

No.

GEOLOGY REPORTS

A letter by George H. Ashley written after
coustruction was started in PennDER files.

DESIGN COMPUTATIONS:
HYDROLOGY &
HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

None.

MATERIALS INVESTIGATIONS:
BORING RECORDS
LABORATORY
FI1ELD

None.

POST CONSTRUCT1{ON
SURVEYS OF DAM

None, except weir measurements.

BORROW SOURCES

Construction progress reports indicate
borrow areas to be loacted in the reservoir
areca on both hillside and at a place 1050
feet southwest of dam.

B-2
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NDI NO. PA-00341

ENGINEERING DATA

ITEM

REMARKS

MONITORING SYSTEMS

Weirs placed in 1943 to monitor leakage.

MODIFICATIONS

Outlet pipe extended with a U-shaped
channel.

HIGH POOL RECORDS

None. Estimated in a report at four feet
over weir in June, 1972.

POST CONSTRUCTION
ENGINEERING STUDIES
& REPORTS

None.

The owner makes an annual maintenance
report in-house. Weir readings are
available.

PRIOR ACCIDENTS OR
FAILURE OF DAM

Description:

Reports:

None.

MAINTENANCE &
OPERATION RECORDS

Some maintenance report,

SPILLWAY PLAN, SECTIONS
AND DETAILS

See Plates TTI, V & VI, Appendix E.

B-3
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NDI NO. PA-00341

ENGINEERING DATA

ITEM

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

Upstream gate detailed on design drawings.
Details of flashboards on Plate VII,
Appendix E.

CONSTRUCTION RECORDS

One drawing indicating as~built elevation of
concrete core wall. Several construction

progress reports prepared by PennDER and the
engineer. Several construction photographs.

PREVIOUS INSPECTION
REPORTS & DEFICIENCIES

Some inspection reports by PennDRR. Seepage
has been reported since construction was
completed. The bituminous joint sealer in
the spillway slab appears to be washed out
many times.

MISCELLANEOUS

B-4
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LAKE LEHMAN LEAKAGE DATA
AND FLOOD CONTROL INSPECTION

Leakage Measurements

Leakage readings are obtained below all reservoirs by Joe Roth
on a routine basis. Listed below is a summary of the last two years
of monthly readings compared to that obtained in the middle of years

1970-78.
Inches (2) Lake Level(P)
Year Date Over Weir Egg(a) Inches Over Spillway
1970 7-15 4 1/4 85 +24
1971 7-15 4 74 +24
1972 7-14 31/2 52 +8
1973 7-15 3 3/4 63 +24
1974 9-20 3 1/2 52 +24
1975 7-18 2 12 +24
1976 8-18 3 34 +24
1977 8-19 Weir out - +24
1978 9-13 3 1/4 42 +24
L R
1979 1-16 3 1/4 42 +24
2-28 4 74 +24
3-14 3 3/4 63 +24
4-18 3 3/4 63 +24
5-17 37/8 68 +24
6-14 4 74 +24 ,
7-19 4 74 +24 ]
8-15 4 74 +24
9-15 4 74 -3
10-15 Draining - =12
11-14 Draining -— -14
12-14 4 3/8 91 +21
1980 1-17 4 1/8 79 +24
2-15 4 1/8 79 +24
3~19 4 3/4 110 +24
4-17 4 3/4 110 +24
5-15 4 74 +4
6-12 Draining - +2
7-17 4 1/2 97 +24
8-19 4 74 +24
9-23 3 3/4 63 +24

(a)Leakage determined at V-notch weir located in normal drainage
ditch below the center of the dam breast.

(b)F1lashboards are installed 5/15 - 10/15 raising level 2 fect
above spillway.

B-4A




ND! NO. PA-00 341

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Farmland

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev. 518 Acre-Feet 388

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev. 524.4 Acre-Feet 635

MAXIMUM DESIGN POOL: Elev. 525

TOF DAM: Elev. 524.4 as surveved, 525.0 as designed.

SPILLWAY:

a. Elevation 518

b. Type Concrete ogee with wooden flashboards.

c. Width 40.5'

d. Length 600 feet.

e. Location Spillover Right abutment.

f. Number and Type of Gates None.

OUTLET WORKS:

a. Type 30" diameter CMP with slide gates in wet well.

b. Location Upstream slope ncar center of dam.

c. Entrancc inverts 476

d. Exit inverts 474

e. Emergency drawdown facilities Slide gate.

HYDROMETEOROLOGICAL GAGES:

a. Type None.

b. Location

c. Records

MAXITMUM NON-DAMAGING DISCHARGL: 2544 cfs.

B-5
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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 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 Sectioa 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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NAME OF DAM:

HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

Lake Lehman Dam

RIVER BASIN:

Susquehanna

PROBABLE MAXIMUM PRECIPITATION (PMP) = 23.6 INCHES/24 HOURS'"
(FOR FOOTNOTES SEE NEXT PAGE)
STATION ] 2 3
Lake Lake

STATION DESCRIPTION Lehman Lehman Dam
DRAINAGE AREA (SQUARE MILES) 2.53
CUMULATIVE DRAINAGE AREA

(SQUARE MILE) 2.53 2.53

Eax & 6 HOURS 113

URws 12 HOURS 123

O A~

- a8 24 HOURS 132

SEZ 4 48 HOURS 142

- 72 HOURS -

< oo« Zone 6
- ZONE 3 1.5A
a.
= {4)
Iz] Cp /Ct .54/1.15
o w
x & {5)
S L (MILES) 2.77
T wh

= (5)

< Lgg (MILES) 1.29
€3
& Ty sy (Lot (Hours) 1.69
a

Without
Flashboards Flashboards

< CREST LENGTH (FT)) 40.5 40.5
[
Z FREEBOARD (FT.) 4.2 6.4
> DISCHARGE COEFFICIENT 3.3 3.88
£~ ¢
§ EXPONENT 1.5 1.5
a
0 ELEVATION 520.2 518
~ NORMAL POOL 27.5
L~ (518)
< i 520 39.5
gg ELEV. - '
L= 4

S Elev 540 62.4

NORMAL PooL' 388.5

- (518)
w o 7

w {X)
Q% ELev. _ 476 7 0
Swo oelev 500 ) 86.2
-5 ‘ (8)
"I ELEV 520 455.1

- 540 1465.4




(1)Hydromcteorological Report 33 (Figure 1), U.S. Army, Corps of
Engineers, 1956.

(Z)Hydrometeorological Report 33 (Figure 2), U.S. Army, Corps of
Engineers, 1956.

(3)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's Coefficients (Cp and C,).

(A)Snyder's Coefficients.

)y = Length of longest water course from outlet to basin divide.

L., = Length of water course from outlet to point opposite the

centroid of drainage area.

ca

(6)Planimetered area encompased by contour upstream of dam.
(7)PennDER files.

(B)Computed by coniec method.
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UaM SAFETY VERSION JULY 1578
LAST RODIFICATION 26 FEB 79
L23R280383204 53800 R PR 8R4 ¢

1 &1 LANE LEHMAM DAN  sk4&  POWDER MILL CREEK
2 a2 NORTH CODOORUS TWP+» YORK COUNTYs PA,
3 Al NDI % FA-00341 PA DER # 67~480 »
4 B 300 0 15 9 0 ] ¢ 0 -4
5 B 3 '
) J 1 9 1 -
7 Jt { +83 o7 b ) o4 J o2 od
8 K 1 1
? Ki INFLOW HYDROGRAPH
16 # ! 1 2.5 .
{1 P 23,4 113 123 132 142
12z T 1 05
13 ¥ L4y 54
14 X "105 =03 2
13 K H 2 1
14 K1 RESERVOIR  ROUTING
17 Y 1
18 Y1 1 455.1 -1
19 Y4 52042 521 522 923 524 524.4 2% 525.5 526 527
2 Y3 9 96 N 424 990 1150 1679 2814 4354 8373
21 $A 0 225 3.5 624
22 st 476 518 320 340
23 $3 5202
24 $D 52444
28 X 44
1 PREVIEW OF SEUENCE OF STREAM NETWORK CALCULATIONS
RUNOFF HYDRDGRAFH AT 1
ROUTE HYGROGRAFK T8 2

END OF NETNORK

JReesRR bR eS8 R RN RTIEERSIL

FLOBD HYDROGRAFH FACKAGE (HET-1)

[iAM SAFETY VERSION JULY 1978 -
LAST HODIFICATION 26 FER 79

©RRRRRRROR L KRR R e - e -

RUN DATEX 80/11/20,
TIHEX 06,40,30,

LAKE LEHMAN [A¥  ®kxx  POWDER MILL CREEK
NORTH COLQRUS TWP.» YORK COUNTYs FA.
NOI § FA-00341 FA LER # 67-480

J0B SPECIFICATION
NG FHR  NMIN  IDAY IR IMIN  ¥7TRC IPLY  IFRT  NSTAN
300 0 13 0 0 0 0 Q -4 0
JOPER NWT  LROFT  TRACE
3 0 0 0

KULTI-PLAN ANALYSES TO BE FERFORMED
NPLAN= | NRTIO= 9 LRTI0= 1
RTI03= 1,00 .85 .70 60 .50 L4030 W20 10

L ReAREES 4 "Ity LREEIRRRAA S LE2202RA1E ]

(2o EES

e



PRLITIst L FTTITTE2T] SELRRRENAR Tttt EEIRRREALS <
SUB-AREA RUNOFF COMPUTATION
INFLOW  HYDROGRAPH
ISTAQ ICOKP IECON ITAPE  JPLT  JPRT  INAME ISTAGE  IAUTO
1 0 0 0 0 0 1 0 0
HYDROGRAFH DATA
IHYOG  IUHG TAREA  SNAP  TRSDA  TRSFC RATIO ISNOW  ISAME  LOCAL
1 { 2,53 0.00 2,5  0.00 0,000 0 0 0
FRECIP TATA
SFFE PHS Ré k12 R24 f48 R72 R96
¢,00 23.60 113,00 123,00 132,00 142,00  0.00  0.00
TRSPC COMFUTED BY THE FROGRAN IS .800
L0SS DATA
LRGPT  STRKR DLTKR  RTIOL ERAIN STRKS KTIOR  STRTL  CNSTL  ALSMX  RTINP
0 0,00 0,00 1,00 0,00 0,00 1.00 1,00 05 0,00 0,00
UNIT HYDROGRAFH DATA
TP= 1,69  CP= .54 NTA= 0
RECESSION DATA "
STRTG=  -1.50  ORCSN=  -.05  RTIOR= 2,00
UNIT HYTROGRAFH 48 END-OF-FERIOD ORDINATES) LAG= 1,69 H4OURS, CP= .94 \OL= 1,00
27, 100, 200, 315, 420, 493, 527, 507, 454, 402,
355, 114, 278, 246, 218, 193, 1704 151, 133, 118,
104, 92, 82, 72, b4, 57, 50, 44, 39, 15,
. 27, 24, 21, 19, 17, 15, 13, 12, 10,
9, 8 7 by 4 5, 4, 4,
0 END-OF-FERIOD FLOW
N0.DA HR.HN FERIOD RAIN EXCS LOSS  CONWF @ MO.DA HR.EN FERIOD RAIN EXCS LOSS  COMF Q
SUK 26,81 24,41 2,40 181339,
( 681,01 620400 61.)¢ 4567.76)
ASREANKS SASERRRRAA AXKRRRR R REENRRANY TTII11388
HYLROGRAPH ROUTING
RESERVOIR  ROUTING
ISTAQ  ICOMP  IECON ITAFE  JPLT  JFRT  INAME 15TAGE  IAUTO :
2 1 0 0 0 0 1 0 0 ‘
ROUTING DATA :
GLOSS  CLOSS AVG  IRES ISAME  IOPT  IFMP LSTR ‘
0,0 0,000 0,00 { 0 0 0 0 “.
. H
N3TFS  NSTDL LAG  AMSAK X TSk STORA  ISPRAT ‘
1 0 0 0,000 0,000 0.000 4S5, -1 ‘
STAGE 520,20 521,00 522,00 523.00 524,00 524,40 525,00 £15.50 526.00 527,00
FLOW 0.00 6L, a0 171,00 ) TR Ta o
g At it ol s abhihsiie RO 114 bl




———— Y

FRFIEIRRI ] PRERETREL itk (32723888 183839 83¢% 4

)

HYLROGRAPH ROUTING
RESERVOIR  ROUTING

ISTAD ICOMP IECON ITAFE  JPLT  JPRT  INAME ISTAGE  IAUTO

2 i 0 0 0 0 1 0 0
ROUTING DATA
QLoSS  CLOSS AVG  IRES ISAME  IOPT  IPWP LSTR
0.0 0,000 0,00 i 0 0 0 0
NSTFS  NSTDL LAG  AMSKK X TSK  STORA ISFRAT
) 0 0 0.000 0,000 0.000 455, -1

STAGE 520,20 521,00 922,00 323,00 324,00 924,40 525,00 925,50 526,00 327,00

FLOW 0.00 96,00 323,00 626,00 990,00 1150.00 1679.00 2814,00 4356.00 8323.00
SURFACE AREA= 0. 28, 40, 82,
CAPACITY= 0. 383, 432, 1462,
ELEVATION= 476, 518, 3204 340,
CREL SFWID  CoOW  EXPW ELEVL  COOL CAREA  EXPL 1
520.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IAM DATA ’ ]
TOPEL ~ COaD  EXFD DAMJID
524.4 0.0 0.0 0.
FEAK DUTFLOW IS 6757, AT TINE 41,50 HOURS
PEAN QUTFLOW IS 5744, AT TIME 41,50 HOURS 1
FEAN QUTFLOW IS 4730, AT TIKE 41,50 HOURS
PEAK DUTFLOW IS 4040, AT TIME 41,50 HOURS
i
PEAK QUTFLOW IS 3365, AT TIME 41.50 HOURS : "1

FEAN GUTFLON IS 2653, AT TIME 41,90 HOURS

Y

FEAK OUTFLOW IS 1904, AT TIME 42,00 HOURS

FE4K OUTFLOW IS 1038, AT TIME 42,75 EUURS

“EAK OUTFLOW IS 909, AT TINE 43,00 HOURS

1231320021 132083023} 1330332304 (38R R3 T} BEeRniseng




CPERATION STATION AREA FLAN RATIO 1 RATIO 2 RATIO 3 RATI0O 4 FATIO
+85 70 +30
HYDROGRAPH AT 1 2,53 5771, 4752, 2716, 2037,
( 6,35) 163,400 C 134,57)( 115.34)¢( 76,9000 S57.87)(
ROUTED TO 2 2,53 9744, 4730, 2653, 1904,
( 6.39) 162,64)0 133.94)( 114,39)¢( 75, 14)C S3.91)¢(
1 SUMHARY OF DAM SAFETY ANALYSIS
PLAN 1 svveveonnionnens INITIAL VALUE SPILLWAY CREST TOP OF DAM
520,20 524,40
440, 635,
1150,
RATIO KAXIHUM MAXIHUK KAXIHUM TIME OF TIKE OF
OF RESERVOIR STORAGE OUTFLOW KAX OUTFLOW  FAILURE
FNF W.5.ELEV AC-FT CFS HOURS KOURS
1,00 326,61 21 735, 6737, 8.590 41,50 0.00
+89 926,35 93 723, 5744, 7.7 41,50 0.00
W70 526,09 49 712 4730, 7.00 41,50 0.00
60 525,90 50 703, 4040, 6:25 41,50 0,00
930 525,68 28 693, 3365 9050 41,50 0,00
40 525,43 03 681, 2653, 4,50 41,50 0.00
30 525,10 70 567, 1904, L5 42,00 0.00
20 924,24 0,00 629, 1088, 0.00 42,75 0,00
+10 522,61 0,00 338, 509, 0.00 43.00 0.00
EOT ENCOUNTERED,
Ly
I0LE
N
kiR, slalaanaiiitte

sasesrnse

(33382208

RATIOS APFLIED TO FLOWS

P88 333 88

PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE FLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CURIC METERS FER SECOND)
AREA IN SQUARE MILES (SQUARE KILOMETERS)

RATIO & RATIO 7 RATIC 8 RATIO §

WAC

679,

19.22)

309,
14,42)




r .v..—‘“‘wﬁ_ﬁ s
- DAN SAFETY VERSION  JuLY 1978
LAST MODIFICATION 26 FEB 79
. RSERRBEERLBSRNASTRARAIRRENLALLL
t Al LANE LEHMAN DAM  ¥¥$3  POWDER MILL CREEK
2 A2~ NORTH CODORUS TWP.» YORK COUNTY, PA.
3 A3 NDI # PA-00341 FA DER & 67-480
= 4 B 300 0 15 0 0 0 0 0 -4 0
5 Bt 5 ,
6 J 1 9 1
o 7 a 1 .85 7 % 5 A 3 02 o
8 K 1 1
® 9 Kt INFLOW  HYDROGRAPH
10 ] 1 1 2,53
1 P 226 13 123 132 142
12 T 1 /03
® 13 Vo169 54
14 X '105 ‘.03 2
® 15 X 1 2 1
16 K1 RESERVOIR  ROUTING
17 Y 1
® 18 11 388.5 -1
19 Y4 518 5185 519 520 52 522 523 524 544 925
' 20 ¥4 525.5 526 527
® 2 50 S6 157 A4 816 1257 1757 2309 2544 3184
2 Y5 4411 4045 10196
pX $A 0 225 395 624
, pl] SE 476 S8 520 540
® % $3 518
2 $0 524.4
o b4 K 9
s 1 PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS
o RUNOFF HYDROGRARH AT 1
ROUTE HYDROGRAPH TO 2
ENB OF NETWORK
@
Co ERpL2ieiteel it tont i tielstEiinvte S
® FLCOD HYDROGRAFH FACKAGE (HEC-1)
[AM SAFETY VERSION  JULY 1978
LAST NODIFICATION 26 FEE 79
® LSRR TTERE R TSR ERR0TEANTALL1
RUN DATEX B0/11/20,
o TINEX 06,26,24,
o LAKE LEKHAN LAM  os%  FOWDER MILL CREEK
NORTH CODORUS TWF» YORN COUNTYy PA,
® NDT ¢ FA-00341 PA ER ¢ 67-430
JOB SFECIFICATION
® NO  NMR  NMIN  IDAY  IMR IMIN  METRC  IPLT  IFRT  N3TAN
300 0 15 0 0 0 0 0 -4 0
JOFER ~ NWT  LROPT  TRACE
5 0 0 0
® HULTI-PLAN ANALYSES TO BE FERFORMED
NFLAN= 1 NKTIO= 9 LRTIO= 1
RTICS= 1,00 .85 .70 .60 .50 .40 .30 .20 10
|

W‘ il

wWorrEp s

ty




IRRETEVEIY (3PE2883 881 Hitan 338328 PR FpeRepein
3
SUB-AREA RUNOFF COMPUTATION
INFLOW HYLROGRAPH
ISTAG ICOMP IECON ITAFE  JPLT  JPRT  INAME ISTAGE  IAUTO
1 0 0 0 0 0 1 0 0
HYIROGRAFH DATA
IHYDG  IUHG TANEA  SNAP  TRSDA TRSPC RATIO ISNOR  ISAME  LOCAL
) 1 2,53 0.00 2.33 0,00 0,000 0 0 0
PRECIP DATA
SPFE F¥S Ré R12 R24 R4 R72 R96
0,00 23,60 113,00 123.00 132,00 142,00  0.00 0,00
TRSFC COMPUTED BY THE FROGRAM IS .800
10SS DATA
LROPT  STRKR  DLTRR RTIOL ERAIN STRKS RTIOK STRTL  CNSTL  ALSHX  RTIMP i
0 0,00 0,00 1,00 0,00 0,00 1.00 1.00 Q05 0,00 0,00
UNIT HYDROGRAFH DATA

TP= 1,69 CP= .34 NTA= 0

RECESSION DATA
S5TRT@= -1.50  QGRCSN=  -.05  RTIOR= 2,00

UNIT HYDROGRAFH 48 END-OF-FERIOD ORDINATES. LAG= 1,69 HOURSs CP= 34 VOL= 1,00
27. 100, 200, 3135, 420, 493, 927, 507, 454, 402,
355, 314, 278, 244, 213, 193, 170, 151, 133, 118,

104, 92, 82, 72, 64, . S0, 44, 39, 35
31, 27, 24, Y 19. 17, 15, 13. 24 10,
9 8. 74 b, b, 3 4, 4,
0 END-OF-FERICD FLOW
M0.DA HR.MN FERIOD RAIN EXCS LOSS  CONP @ HC.DA HR.MN FERIOD RAIN EXCS LOSS  COMFP Q

SUM 26.81 24,41 2,40 181309,
( 681,00 620,00 61.)( 4347.76)

b ReitpEses] pRetseiefil 3587382843 RSETEOEY YERERILEKE
HYDROGRAFH RGUTING
RESERVOIR ROUTING

ISTAG  ICOMP  IECON ITAPE  JPLT  JFRT  INAME ISTAGE  TAUTO

2 1 0 0 0 0 1 0 0
ROUTING [ATA

GLoss  CLOSS AVG  IRES ISAME  10PT  IFNP LSTR

0.0 0.000 0,00 1 0 0 0 0

NSTPS  NSTDL LAG  AMSKK X TSK  STORA ISFRAT

1 0 0 0.G00 0.000 0.000  389. -1
5TAGE 518,00 518,50 19,00 320,00 521,00 522,00 523.00 524,00 324,480 525,00

925,30 526,00 527,00

FLOW 0.00 56.00 157,00 444,00 816,00 1257.00 1757.00 2309.00 2544,00 3184.00

4411.10 405,00 10195.00

..Illlli-------ra* " e E————————— y . ——— - i
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ol 620000 61.0( 3587.76)

beipebifee p3ts380 01 3333923803 133383383 1333838843
. HYIROGRAFH ROUTING
RESERVOIR ROUTING
ISTAD  ICONP IECON ITAPE  JPLT  JFRT INAME ISTAGE  IAUTO
2 1 0 0 0 0 1 0 0
ROUTING DATA
0L0SS  CLOsS AVG  IRES ISAME  IOFT IPKP LSTR
0.0 0.000 0,00 1 0 0 0 0
NSTPS  NSTDL LAG  ANSKK X TSk STORA ISPRAT
1 0 0 0.000 0,000 0,000 389 -~ -1
STAGE 518,00 518,50 519.00 520,00 521,00 522,00 523,00 524,00 524.40
525,50 526,00 527,00
FLOW 0,00 56.00 137,00 444,00 816,00 1257.00 1757.00 2309.00 2544,00
4411.00 6045,00 10196.00
SURFACE AREA= 0. 28, 40, 62,
CAFACITY= 0. 383, 432, 1462,
CREL SPWID  COOW  EXPW  ELEVL CoOL CAREA  EXFL
5180 0.0 0,0 0.0 0.0 0.0 0.0 0.0

PEAR GUTFLOW IS
PEAK QUTFLOW IS
FEAN QUTFLOW IS
PEAK QUTFLOW IS
PEAK OUTFLOW IS
FEAK QUTFLOW IS
FEAK CUTELOW 13
FEAK CUTFLOW IS

FEAK CUTFLOW IS

6760, AT TINE

5728, AT TINE

4701, AT TIHE

3994, AT TIKE

3106, AT TIHE

2368, AT TIKE

1749, AT TIME

1142, AT TINE

S48, AT TIKE

41,50 HOURS

41,50 HOURS

41,50 HOURS

41,75 HOURS

42,00 HOURS

42,25 HOURS

42,50 HOURS

42,50 KGURS

42,75 HIURS

[AM DIATA
TOPEL  COBD  EXPD  DAMWID
524.4 0.0 0.0 0+

925,00

3184.00




rh

1282228804 A 1328308083 2033383441 bRaReEsets

FEAK FLOW AND STORAGE (END' OF FERIOD) SUNAARY FOR MULTIFLE PLAN-RATIQ ECONDMIC COMPUTATIONS
FLOWS IN CUBIC FEET FER SECOND (CURIC METERS FER SECCND)
AREA IN SQUARE NILES (SQUARE KILOMETERS)

RATIOS AFFLIED TO FLOWS
OFERATION STATION AREA  FLAN RATIO 1 RATI0O 2 RATIO 3 RATIO 4 RSTIO 5 RATIO & RATIO 7 RATIO B RATIO

1,00 83 70 60 30 +40 «30 120 A
HYDROGRAFH AT 1 2,393 1 67894 3771, 4732, 4073, 3394, 2716, 2037, 1338, 479.
(6,59 (1922000 163,400 134,570 115,340 96.12)C 76,900 57.67)( 3B.453( 19,22,
RCUTED TO 2 2,53 1 6740, 3728, 4701, 3956, 3106, 2348, 1749, 1142, 948,
(659 ( 195,42)C 162,230 1331330 1L2.00¢  87,98)C 47,00 49,500 32,3590 15,33,
1 SUMMARY OF DIAM SAFETY ANALYSIS
FLAN 1 vverinsnnnsnnen INITIAL VALUE SPILLEAY CREST TOF OF DAM
ELEVATION 318,11 918,00 524,40 ' ;
STURAGE 388. 383, 635, '
QUTFLOW 12 0. o 2544,

RATIO HAXTHUN MAXIMUK  MAXIHUM  MAXIMUN  DURATION TIME OF TINE OF
oF RESERVOIR LEFTH STORAGE  OUTFLOW  OVER TOP  WAX OUTFLOW  FAILURE

FHF W.S.ELEV QUER DM AC-FT CFS HOURS HOURS HOURS
1.00 526417 1.77 715 4760, 5025 41,50 0.00 ]
85 929,90 1,80 703, 5728, 4,50 41,50 0,00 1
70 520,59 1,19 689, 4701, 3,739 41,50 0.00
160 FESTRS 91 476, 3958, 3,00 41,73 0,00
V50 524,93 33 459, 3104, 2:00 42,00 0.00
+40 524,10 0,00 622, 2368, 0,00 42,25 0.00
+30 922,98 0.00 74, 1749, 0,00 42,50 0,00
W20 521474 0,00 92 1142, 0,00 42,30 0,00 - 4
W10 520,28 0,00 463, 48, 0,00 42,75 0,00
EO1 EnCOUNTERED,
N>
IDLE
N>
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condddEbdakasteran ISR

1 Al LAKE LEHMAN DAM 8338 FOUDER MILL CREEK , resEBOs

2 A2 NORTH CODORUS TWP., YORK COUNTYy PA. . '

3 A3 NDI # PA-00341 PA DER ¥ 67-480 g

4 B 300 0 15 0 0 0 0 0 -4 0

5 BBl 5 -

3 J 1 9 1 .

7 Jl l 085 I7 '6 05 04 03 02 01

8 K 1 1

9 K1 INFLOW  HYDROGRAPH

10 i 1 1 2,53

11 P 23,4 113123 132 142

12 T t .05

13 ¥1,49 .54

14 X '105 ‘005 2

15 X 1 2 t

16 K1 RESERVOIR  ROUTING '

17 Y 1

18 n 1 388.5 0

19 $A 0 27,5 39,9 624

20 $E 476 518 520 540

A $$ 518 40.5  3.88 1.5 b

n $0 S35 27 1.5 445

23 K 99
1 PREVIEW OF SEQUENCE OF STREAN NETWORK CALCULATICAS %

RUNOFF HYDRGGRAPH AT 1 i
ROUTE HYDROGRAPH TO 2 y

END OF NETWORK

IRTee029902eobieeeetitrotistetit)
FLOOD HYDROGRAPH PACKAGE (HEC-1)
1AM SAFETY VERSION JULY 1978

LAST MODIFICATION 256 FEB 79
DI ReTTRS 0000808208000 00 044

RUN DATE® 80/11/23,
TIMEX 03.42,10,

T

LAKE LEKMAN DSH  $3x% FOWDER MILL CREEN
NORTH CODORUS TKP. s YCRK COUNTYy PA.
NDI # FA-00341 PA DER ¢ 47-480

ot stentindih

JOB SPECIFICATICH
NG NHR  NMIN  IDAY IR ININ METRC  IFLY IFRT HETAN

300 0 15 0 0 0 0 0 -4 0
JOFER N4T  LROPT  TRACE
5 0 0 0

MULTI-PLAN ANALYSES TO BE FERFCRMED
NFLAN= 1 NRTID= 9 LRTIO= |
RTIOS= 1,00 .85 .70 .60 30 40 130 200 10

j232830 844 1838808333 peiieiittes 1838308241 12 RRRRTE

SUB-AREA RUMOFF COMFUTATION

INFLOW HYGROGRAFH




YT T e G 112123123 T ossatesansk 0 RRRRRRBISR PTT1set L B
SUB-AREA RUNOFF COMPUTATION /¢
INFLON  HYDROSRAPH
ISTAD  ICOMP IECON ITAPE  JPLT  JPRT  INAME ISTAGE  IAUTO
1 0 0 0 0 0 1 0 0
HYDROSRAPH DATA
YOG IUMG TAREA  SNAP  TRSDA TRSPC RATIO ISNOW ISAME  LOCAL
1 1 2,53 0,00 2,53  0.00 0.000 0 0 0
PRECIP DATA
SPFE PHS Ré RIZ R4 R4 R72  R%
0.00 23.60 113,00 123,00 132,00 142,00 0,00 0,60
TRSPC COMPUTED BY THE PROGRAK IS 800
LOSS DATA
LROPT GTRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL  ALSHX  RTIHP
0 0,00 0,00 1,00 0,00 000 1,00 100 .05 0,00 0.00
UNIT HYDRGGRAFH DATA
P= 1.9 CP= .54 HTA= 0
RECESSION DATA
STRT0=  -1,50  ORCSH=  -.05  RTIOR= 2,00 ’
UNIT HYDSCGRAFH 48 END-GF-PERIOD ORDINATES, LAG= 1,69 HOURS, CP= .54 VCL= 1.00
27, 100, 2004 315, 420, 493, 527, 507, 154, 402,
355, 314, 278, 246, 218, 193, 170, 151, 133, 118,
104, 92, 82, 72, 64, 57, 50, a4, 9. 35
3, 27, 24, 21, 19, 17, 15, 13, 12, 104
9, 8, 7. bs 6 5, 4, 4,
0 END-CF-PERIOD FLOY
¥0.DA HR.KN FERIOD RAIN  EXCS  LOSS  COMF Q HO.DA HRJEN PERIOD RAIN EXCS LOSS  COMF O
SUN 26,81 4,41 2,40 121309,
(631,00 62000 61.)( 4567.76)
SERSERAAER 03323783 KXRFARRELY ERRARKLERR SEELRAEARE
HYDROGRAFH ROUTING
RESERVOIR  ROUTING f
a
ISTAQ ICOMP  IECON  ITAPE  JPLT  JPRY  IMAME ISTAGE  IAUTO
2 1 0 0 0 0 1 0 0
ROUTING 1ATA J
GLOSS CLGSS  AVG  IRES ISh#E  ICPT  IFHP LSTR .
0,0 0.000 0,00 1 0 0 0 0 \
NSTFS  NSTIL  LAG  AMSEK X T3k GTCRA IGPRAT ¥
1 0 0 0,680 0,000 0,000  38%. 0 ‘4
SURFACE AREA= 0. 28, 40, £2.
ChPRCITY: 0. 339, 2, 12:0,




TTITT 1t S 1233233833 ¢ IR TIYITEI1 O 18239088293 R $E3E¥25Y1]
SUB-AREA RUNOFF COMFUTATION
INFLOW  HYDROGRAPH

ISTAQ ICOMP  IECON ITAPE  JPLT  JPRT  INAME ISTAGE  IAUTO
{ 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IHYDG  IUHG TAREA  SNAP  TRSHA  TRSPC  RATIO  ISNOW  ISAME  LOCAL
{ 1253 0,00 2,53 0.00 0,000 0 0 0

FRECIP DATA
SFFE PHS Ré R12 R24 R48 R72 R76
0.00 23.60 113,00 123,00 132,00 142,00 0,00  0.C0
TRSPC COMPUTED BY THE FRCGRAM IS 800

L0SS DATA
LROPT  STRKR  DLTKR RTIOL ERAIN  STRKS  RTIOK STRTL  CNSTL  ALSHX  RTI#P
0 0,00 0,00 100 0,00 0,00 1,00 1,00 05 0,00 0,00

UNIT HYDROGRAFH DATA
TP= 1,69  CP= .54  NTA= O

RECESSION DATA
STRTB=  -1,30  ORCSH=  -.05  RTIOR= 2,00

UNIT HYDROGRAFH 48 END-OF-PERIOD ORDINATESs LAG=  1.69 HOURS» CPF= .34 WOL= 1.00

27, 100, 200, 315, 420, 493, 327, W07, 434, 402,
353, 314, 278, 246, 218, 193, 170, 151, 133, 118,
104, 92, 82, 72 &4, 37, 304 44, 39, 35
3t 27, 24, 21, 19. 17, 13, 13, 12. 10,
90 80 70 60 60 5‘ 4. 40
0 END-CF-FERIOD FLOW
HO.DA HR.MN FERIOD RAIN EXCS L0SS  COWF Q MO.LA HR.HN PERIOD  RAIN  EXCS  LOSS
SUM 26,81 24.41 2,40

/c

CONF @

131309,

€ 881)( 620.)(C 61,0 4387,76)

bREpeR e b4 1398838088 hesatetied 92533323V TRXSRRAK

HYBROGRAFH ROUTING

RESERVOIR  ROUTING

ISTAQ  ICOMP  IECON  ITAPE  JPLT  JPRT  INAME ISTAGE  IAUTO

2 i 0 0 0 0 1 0 0
ROUTING DATA
0Loss  CLOSS AVG  IRES  ISAKE 1CPT IFKp LSTR
0,0 0.000  0.00 { 0 0 0 0
NSTPS  NSTDL LAG  AMSKK X 15K STERA  ISPRAT
1 0 0 0.0¢0 0.000 0,000 159 0
SURFACE AREA= 0. 28, 40, 62,
CAPACITY= 0. 383, 452, 1482,

h




P SKASERIENS BTN SEEREETINL s SHISEEIENE
/
D HYDROGRAFH ROUTING l
RESERVOIR  ROUTING -
i P ISTAD  ICOMP IECON ITAPE  UPLT  JFRT  INAME ISTAGE  I&UTO
2 1 0 0 0 0 1 0 0
ROUTING DATA !
0L0SS CLOSS  AVG  IRES ISAME  IOPT  IFKP LSTR :
0.0 0,000 0,00 1 0 0 0 0 |
NSTPS  NSTOL  LAG  AMSKK X TSK STGRA ISPRAT
1 0 0 0,000 0,000 0,000 339, 0
SURFACE AREA= 04 28, 40, 82,
CAFACITY= 0 385, 452, 1462,
ELEVATION= 476, 518, 520, 540,
CREL SFWID  COOW  EXPW ELEVL  COOL CAREA  EXFL
518,0 40,5 39 LS 00 0.0 60 0.0
FAN DATA ¥
TOPEL  COBD  EXPD DAMWID
9250 27 1.5 445,
FEAK OUTFLOW IS 4753, AT TIME 41,50 HOURS
PEAK CUTFLON IS 5731, AT TIME 41,50 HOURS .
PEAK CUTFLOW IS 4683, AT TIME 41,50 HOURS !
FEAK OUTFLOW IS 3931, AT TIME 41,75 HOURS
PEAK OUTFLOW IS 3035, AT TIME 42,25 HOURS
PEAK OUTFLOW IS 2371, AT TIME 42,25 HOURS
FEAK QUTFLON IS 1752, AT TIME 42,50 HOURS
PEAK OUTFLOW IS 1143, AT TIME 42,50 HOURS
i
PEAK OUTFLON IS 548, AT TIME 42,75 HOURS ‘

1333383243 1223338544 BNy 130002234 1387380244

FERK £ 04 200 87 700 (ENDGF v b o




1272883083 sfsktrting b3 biatees HIXARLLRL 1113348 R

FEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-KATIO ECONOAIC COAPUTATIONS
FLGWS IN CUBIC FEET PER SECOND (CUBIC METERS FER SECOMD)
AREA IN SQUARE MILES (SQUARE KILOMETERS)

RATIOS AFFLIED TO FLOWS
OPERATION STATION AREA  PLAN RATIO 1 RATI0O 2 RATIO 3 RATIO 4 RATIO S RATIO 6 RATIO 7 RATIO 8 RaTIO 9

1.00 83 70 60 30 40 30 o2 10
HYDROGRAFH AT 1 2,53 1 6789, 7M. 4752, 4073, 3394, 27164 2037, 1358, 679,
(6,59 (192,200 163,40)C 1345700 115,390 96,1200 76,900 57.67i( 38.45i( 19,22
ROUTED TO 2 2,53 1 8753, 5731, 4683, 3731, 3035, 2371, 1752, 1143, 348,
{639 ( 191.2000 162,29)( 132,62)C 111.30)C  B3.93)(C  67.13(  49.80:( 32.38:( 15,52)
1 SUMMARY OF DAK SAFETY ANALYSIS
PLAN 1 vusvrvivsnnenss INITIAL VALUE SPILLUWAY CREST 10P OF DA
ELEVATION 518,11 318,00 525,00 :
STORAGE 338, 335, 662, '
OUTFLOW 3 0. 2910, :

RATIO HAXIHUM HAXINUM ~ MAXINUM  HAXIHUM  BURATION TIHE OF TIHE OF
oF RESERVOIR DEFTH ST0RABE  OUTFLOW  OVER TOP  MAX OUTFLOW  FAILURE

PHF W.S.ELEV  OVER DA AC-FT CFs HOURS hOURS HOLRS
1,00 326,41 1.41 726, 6753, 4,50 41,50 0.00
+85 326,13 1,13 713, 9731, 4,00 41,50 0,30
70 525,80 .80 498, 4683, 3,25 41,30 0,00
60 925,33 33 6864 3931, 2,25 41,73 0.00
30 925,10 10 667, 3033, 79 42,25 0.00
40 324.11 0.00 622, 2371, 0.00 2,25 0.C0
+30 322,99 0.00 a4, 1752, 0.00 42,50 ¢.00
20 321,75 0.00 523, 1143, 0.00 42,30 0,00
10 920,30 0.00 464. o48, 0.00 42,75 0.00

EOI ENCOUNTERED,
N
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GEOLOGIC REPORT

BEDROCK - DAM AND RESERVOIR

The reservoir area overlies two major formations, the Harpers and

the Chickes formations. The dam itself is over the Harpers formation.
This formation consists of dark gray, fine grained, quartzose
phyllite, with interlayered, dense, green ferroginous quartzite and
magnitite bearing gray quartzite.

STRUCTURE

The characteristic structure of this formation is close spaced,
well developed cleavage and jJoint systems which dip steeply.

OVERBURDEN

The overburden in this area consists of two well drained loams, the
Chewacla silt loam (Ck) and the Manor Channery loam (MfC2). The
average depth to bedrock for the chewacla silt loam is 4-6' and for
the manor channery loam, 2-4 feet. The formation is only moderately
resistant to weathering and often produces a zone of highly fractured
rock between the natural overburden and sound bedrock. !

AQUIFER CHARACTERISTICS b

Like all shistose formatilons, the harpers formation yields little
water, The median yield is 14 gpm and it has a permeability of Y
0-6 feet per day. Subsurface seepage should be of little concern
with this formation except in the weathered zone.

o — e e =

DISCUSSION

From the available plans, it 1is assumed that the main trench of the
dam was excavated to bedrock. If this is the case, the harpers
formation provides for a good foundation base. However, since the ;
Harpers formation is only moderately resistant to weathering and
complete break-up of the rock occurs frequently, this weathering
could result in a zone more susceptible to water transport. Reports
indicate that a concrete core wall was keyed in the underlying

rock.
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