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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam:

State and State Number:
County Located:

Stream:

Date of Inspection:

LONG PINE RUN DAM
PENNSYLVANTIA - 1-82

ADAMS

BIRCH RUN, POTOMAC RIVER BASIN

April 20, 1978

Based on a visual inspection, past performance and available engineeri

data,

following recommendations are made:

the dam and its appurtenances appear to be in good condition. The

1. The owner shall inspect the spillway erosion to determine if
the retaining wall is or may be undermined.

2. The owner shall repair damaged areas on the downstream embankment
and improve the drainage of the gutter at the right abutment.

The spillway capacity is sufficient to

pass the recommended spillway

desiin flood (SDF) without overtopping the dam. The SDF for this dam

equa

s the Probable Maximum F1 4
In the event of unusual heavy precipitation an around-the-clock surveil-

ood

lance plan should be implemented.

Submitted By:

BERGER ASSOCIATES, INC.
HAPRISBURG, PENNSYLVANIA

DDC
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\ SECTION 1 - PROJECT INFORMATION

o

1.1\ GENERAL

“ae Authority

The Dam Inspection Act, Public Law 92-237 (Appendix III)
authorized the Secretary of the Army, through the Corps of Engineers, to
initiate a program of safety inspections of dams throughout the United
States. The Phase I Inspection and Report is limited to a review of
available data, a visual inspection of the dam site and the basic
calculations to determine the hydraulic adequacy of the spillway.;::>

: ——

/" b Purpose : =

\\_““€>The purpose is to determine if the dam constitutes a hazard to
human life and property.

1.2 DESCRIPTION OF PROJE&

a. Dam and Appurtenances

AbsTOACT

The Long Pine Run Reservoir Dam is a rolled embankment with an
impervious core. The length of the dam crest is 840 feet and the
maximum height from the creek bed to the top of the dam is 112 feet.

The top of the dam is at elevation 1372.0. For a typical section of the
dam see Appendix D, Plate XI.

The control tower is located at the upstream side of the crest
roadway, directly accessible from the roadway. All gate controls are
located inside the tower. The outlet conduit is a 54 inch diameter
concrete pipe with a 24 x 36 inch sluice gate. The spillway is located
in the right (west) abutment and has a broadcrested weir at elevation
1360.0. The length of the weir is 130 feet. The spillway chute is
excavated in rock and is unlined. It has concrete retaining walls over
a relatively short length at the left side. A stilling pool has been

excavated into the rock at the end of the spillway chute (Appendix D,
Plate XII).

b. Location: Franklin Township, Adams County
U.S. Quadrangle, Caledonia Park, Pa.
Latitude 39°56.3', Longitude 77°27.3"'
(Appendix D, Plates I & II)

c. Size Classification: Large (over 100 feet high)

d. Hazard Classification: High (See Section 3.l.e)
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e. Ownership: Borough of Chambersburg
100 South Second Street
Chambersburg, Pennsylvania 17201

f. Purpose of Dam: Water Supply

g. Design and Construction History

The dam was designed by Gannett Fleming Corddry & Carpenter,
Inc., Harrisburg, Pa. The Permit Application was approved by Pennsyl-
vania Department of Environmental Resources (PennDER) in October, 1968,
and construction was started in March, 1969. The Contractor, Green
Construction Company, completed the work in November, 1970.

h. Normal Operating Procedures

The reservoir is for domestic water supply for the Borough of
Chambersburg, Pennsylvania. Releases to the downstream channel can be
made through three intakes. The water is released to the downstream
channel from where it flows to another reservoir (Birch Run Reservoir)
located about 1.9 miles downstream. This reservoir is also owned by the
Borough of Chambersburg, Pa. The actual intake for the water supply is
located about one mile downstream of Birch Run Reservoir.

1.3 PERTINENT DATA

a. Drainage Area (square miles) 7.92

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

Maximum known flood at dam site calculated
from recorded pool elevation.
September 26, 1975 (Elevation 1361.4) 720

Warm water outlet 50
Diversion tunnel low pool outlet at pool
elevation 1,275 from design rating 130
(Appendix D, Plate VIII)

Diversion tunnel outlet at pool elevation

1,360 from design rating 470
Ungated spillway capacity at maximum pool
pool elevation 1,372 (Top of Dam) 17,700
Total spillway capacity at maximum pool
elevation 1,372 (top of dam) 17,700
w il -
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VII and XI.
width of 25 feet.

A S LA T - e B

Elevation (feet above mean seQ level

Top of dam

Maximum pool cf record (September 26, 1975)

Spillway crest

Upstream portal invert diversion tunnel

Downstream portal invert diversion tunnel

Streambed at centerline of dam

Maximum tailwater not available

Reservoir (miles)

Length of maximum pool

Length of normal pool

Storage (acre-feet)

Water supply pool (Elev. 1,360.0)
Top of dam (Elev. 1,372.0)

Reservoir Surface (acres)

Top of dam (Elev. 1,372.0)
Spillway crest (Elev. 1,360.0)

Dam

1,372.0
1,361.4
1,360.0
1,270.0
1.246.25

1,260,0

1.0

0.9

5,430

7,490

190

150

For general plan and typical sections see appendix D, Plates

The design drawings indicate that the top of dam has a
The impervious core has an upstream slope of 1.75H to

1V and is protected by a rockfill with a finished slope of 2.75H to 1V.
The rockfill is separated by a Select Random Fill from the impervious
The downstream slope of the impervious material is 1H to 1V
and is separated by a 10 foot wide filter from the downstream zone of

material.

random fill.

The downstream slope is 2.5H to 1V above elevation 1,300,

at which point there is a 30 foot wide berm and the slope below this

berm is 3H te 1V.

On the centerline of the dam a cutoff trench is shown

with a bottom width of 30 feet and three lines of grouting.

W oo




i h. Diversion and Regulating Tunnels

Type - 54 inch diameter reinforced concrete pipe.

Length - 619 Feet.

Closure - 24 inch by 36 inch sluice gate (emergency draw
* down facility, invert elevation 1270.0)
Access - 20 foot by 20.5 foot control tower at upstream

edge of roadway on top of dam.

Regulating Facilities -
24 inch by 36 inch sluice gate and 16 inch gate
valve on by-pass pipe.

O Spillway (See Appendix D, Plate XII)

Type - Uncontrolled concrete weir of flat triangular
cross section. Flat planes slope upstream and
downstream from crest. Upstream slope 0.025
downstream slope 0.1761. Concrete extends five
feet upstream and downstream from crest line.
Remainder of chute is unlined excavation in
rock,

Length - 130 Feet.
Crest Elevation - 1,360 feet, mean sea level.

Upstream Channel - Rectangular, unlined channel excavated in
rock.

Downstream channel - Rectangular, unlined channel excavated in
rock has concrete training wall on left side, for part of
its length. It is 800 feet long and has a stilling pool
excavated in rock at the downstream end. The elevation
at the downstream end is 1,230.0.

J. Regulating Outlets

Water is admitted to control tower by three pipes.

Sluice

Gate

Size Invert Length Size

Pipe No. (Ft.) Elev. (Ft.) (Ft.)
1 1.5 1,342.25 55 1'% 1.5
2 1.5 1,310.25 142 1% 1.5

3 4.5 1,270.00 250 2x3




Water is discharged from control tower by a single pipe as
follows:

4 4.5 1,267.75 325 2 x 3% *Pipe
No.4 is also equipped with a 1l6-inch by-pass valve.




SECTION 2 - ENGINEERING DATA

2.1 DESIGN

a. Data Available

1. Hydrology and Hydraulics

The files of PennDER did not contain any hydraulic calcu-
lations. The Permit Application Report indicated that the Q design was
6825 c.f.s. and this discharge would leave a freeboard of over 4 feet.
Drawings for the dam were obtained from the Consulting Engineer and
these indicate synthesized hydrographs for the years 1930 to 1966. Peak
discharge shown is 2114 c.f.s. These drawings also contain an area-
capacity curve, a lake area and outlet works discharge rating curves.
The design engineer also furnished calculations showing a PMF peak
inflow of 14,678 c.f.s., a peak PMF outflow of 13,700 c.f.s. and a top-
of-dam spillway capacity of 14,850 c.f.s.

25 Embankment

The information available for the embankment consists of
the design drawings, including general plan, typical sections and core
borings at the dam and spillway (Appendix D, Plates VII through XIII).
Auger borings and test pit information was available on the borrow
material, The files did not include stability, seepage or settlement
analyses or a geologic report.

3. Appurtenant Structures

The design drawings indicate all details of the control
tower, conduit and spillway. Structural design criteria and analyses
are not available in the files.

b. Design Features

L Embankment

The design drawings indicate that the foundation area of
the embankment fill was to be stripped, including removal of exposed
boulders. On the centerline of the dam, a trench was to be excavated to
top of rock elevation. The bottom width was to be 30 feet and side
slopes were to be 1H to 1V. It was intended to place 3 lines of grout
holes in the trench and the split spacing stage grouting procedures was
to be followed. The depth of the grout curtain was to be 40 to 60 feet.
The rock strata is shown as fractured sandstone with a decomposed sandy
silt overburden. A select random fill separating the upstream rock fill
from the impervious material is shown as 24 feet wide and consists of 2
or 3 zones with the more pervious material placed on the outside.




The filter material on the downstream side between the
impervious material and random fill is connected with a three foot thick
horizontal layer of material to the toe drain. The material is shown on
Plate XI. Appendix D as "Type A filter material" . A 24 inch rein-
forced concrete pipe with open joints and a length of about 170 feet is
placed in the old creek bed to collect seepage. The pipe is placed in
filter material and rock spalls.

Concrete gutters have been installed where the embankment
meets the abutments on the downstream side of the embankment. The down-
stream slope is seeded and the top of dam has an 8 inch layer of select
material. The profile of the dam has been cambered a maximum of one
foot. A small embankment dike was constructed to close off a low
saddle(Appendix D, Plate VII). The maximum height from original ground
to top of this dike is about six feet. The length of dike is 450 feet,
top width is 15 feet and side slopes are 3H to 1V. A cutoff trench to
top of rock and a 3 line grout curtain is shown on the drawings. All
material used in this dike consists of impervious fill.

2. Appurtenant Structures

The control structure is located upstream of the dam
crest and is founded on, and anchored to rock. All walls are of rein-
forced concrete and access ladders and platforms provides access to
different levels. The sluice gate and valve floor stands are enclosed
in a reinforced concrete building with a cast-in-place concrete roof.
The 54 inch I.D. concrete pipe was cast-in-place in a trench excavated
in the rock. Anti-seepage collars are installed at 25 feet centers and
are two feet high. Contraction joints in the pipe have rubber waterstops.
The middle intake and high intake (Elevation 1310.25 and 1342.25) are 18
inch diameter cast-iron pipes placed in the fill. They have small
headwalls and bar screens at the upstream end. The downstream end of
the conduit has reinforced concrete headwall wingwalls and an apron, but
no energy dissipators,

The spillway weir is broad crested and consists of a ten
foot wide by 4 foot deep concrete section set in rock. The weir has a
3-line grout curtain and is 130 feet long. The approach channel and
spillway chute are excavated in rock and have exposed rock surfaces
except the weir and a 330 foot long section of retaining wall at the
left side of the spillway. The chute changes in width from 130 feet to
65 feet in a distance of 210 feet. The slope of the chute is 19% over
the first 310 feet and then changes to a 55% slope to the stilling
basin. The stilling basin is excavated in rock. The lower part of the
retaining wall is anchored into the rock with #11 dowels, the upper part
is a gravity section with impervious fill material behind the wall.




2.2 CONSTRUCTION

The general appearance of the dam indicates that construction was
performed in accordance with the design drawings. Construction data
‘available for review included the original contract drawings and progress
1 reports from the consultant. The consultant had a Registered Professional
: Engineer in charge of full time inspection. Progress reports indicate
that the grout-take in the valley bottom was very small and staging was
not used due to the small take. The type of rock in the spillway chute
resulted in a rather rough appearance of the spillway.

2.3 OPERATION

The purpose of the dam is to supply domestic drinking water.
Records of water elevations are by readings of an electrical contact
gage. Maximum recorded water elevation was about 17 inches above spill-
way weir in 1975.

2.4 EVALUATION

a. Availability

A complete set of design drawings is now available in the
files of PennDER . The first 20 sheets of a total of 39 sheets were
obtained from the Consulting Engineer. Design criteria and design
analysis are not in the files of PennDER, but some of these would be
available in the files of the Consultant.

b. Adequacy

1. Hydrology and Hydraulics

Design criteria and analysis were not in the files. The
permit application report stated that the "c" curve design Q for this
drainage area was 6,825 c.f.s. and that the spillway capacity was
sufficient to leave a freeboard of over 4 feet with this discharge.

i Embankment

The embankment design as indicated on the design drawings |
is considered to be excellent. The necessary filters, drains and
material transitions are indicated.

3. Appurtenant Structures

Design criteria and analyses were not available in the
files of PennDER. The design drawings show all pertinent construction
details. Sufficient information is available on the drawings to review |
and evaluate the structural adequacy. 1

- 10 =
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c. Operating Records

No formal records are available except the gage readings. The
manager for the waterworks stated that no major problems have occurred
since construction was completed. The tropical storms Agnes (1972) and
Eloise (1975) were not very severe in this area. The records indicate
only a water depth of about 17 inches above spillway crest.

A ford across the downstream channel was damaged during a

rainstorm and the main problem has been motorcycles making tracks on the
downstream embankment slope.

d. Post Construction Changes

There have been no reported modifications to the original dam
design, except that grouting was not staged due to the small take.

e. Seismic Stability

The dam is located in Seismic Zone 1 and it is considered that
the static stability with normal safety factors is sufficient to withstand
minor earthquake induced dynamic forces. No calculations or studies
have been made to confirm this.

- 11 -




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
a. General

The general appearance of the dam is good. The appearance of
the facilities indicate that the dam was constructed by a good contractor
under good supervision and that all appurtenant structures are well
maintained. The visual checklist is in Appendix A.

The dam embankments are in good condition. A large area of
the downstream slope has been seeded with vetch. The berm at elevation
1300.0 has some wet areas caused by poor drainage. The concrete gutter
at the right embankment needs some cleaning, especially the gutter on
the berm. This will reduce the amount of water running onto the berm.
Bike riders caused some scars on the embankment slope. These areas and
a few erosion spots on the slope need repair and reseeding.

The two foot drain located in the former creek bed is discharging
a small amount of water, but employees of the water company stated that
there is no appreciable change in volume. Pine growth on the slopes,
although minor at the present, should be controlled. Some boulders
located at the conduit outlet should be removed (Appendix D, Plate V).

C. Appurtenant Structures

The control tower is in excellent condition. The sluice gates
and valves are greased and operated every three months. The spillway
crest and concrete retaining walls appear to be in good condition. Some
erosion of the exposed rock in the spillway has occurred close to the
footing of *“e retaining wall. This area should be reexamined when
water is not overtopping the spillway, to ascertain if the walls are or
will be undermined (Appendix D, Plate VI).

The unlined stilling basin appears to be of sufficient depth.

Procedures should be established to insure that this area will be cleaned
occasionally.

d. Reservoir Area

The area is clean and well maintained. The banks do not
indicate any special erosion problems.

e. Downstrcam Channel

The downstream channel appears to be clean and clear of
obstructions. The ford built across it has been damaged and is not
usable.

w12
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The Birch Run Reservoir Dam is located about two miles downstream
of this dam, with a much smaller spillway capacity. The area between

the two dams is unoccupied woodland. Failure of Long Pine Run Dam would
cause failure of Birch Run Reservoir Dam.

The area downstream of Birch Run Reservoir contains a State
Park and many dwellings are located close to the stream, along Route 30.
In case of failure of either dam loss of life could be considerable and

extensive property damage would occur. Therefore, a hazard classi-
fication of "high" seems to be appropriate.

3.2 EVALUATION

The observed condition of the facility was good to excellent. The
major point of concern is the erosion occurring close to the retaining
wall in the spillway. Some eroded areas on the embankment need repair
and reseeding.

- 13




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

This impoundment dam was constructed to supplement the storage
capacity of Birch Run Reservoir for the Chambersburg Water Company. The
intent is to release water through the control tower if demands require.
Normal flow over the weir has been, up to the present, sufficient and
gates have only been operated for maintenance purposes.

4.2 MAINTENANCE OF DAM

No specific maintenance program has been established. The area is
being policed and access has been limited to prevent damage to the slope
by motorbike riders. Bike tracks are considerably less visible than
some years ago. Maintenance has been limited to some reseeding.

4.3 MAINTENANCE OF OPERATING FACILITIES

The stems and operating floorstands are greased every three months
according to the Manager, Mr. John Shadle. The gates and valves are
opened at the same time interval to insure operable condition.

4.4 WARNING SYSTEM

There is no formal warning system in effect and the dam is not
watched around the clock during heavy precipitation. The electric tape
gage 1is read regularly but no check of the weir is made. There are no
staff gauges on any of the structures. The access road to the dam has

bridges over the Birch Run and Long Pine Run at a grade elevation of
1372.0.

4.5 EVALUATION

The general operational procedures are satisfactory, except that no

formal warning system is in effect. There is no permanent staff of the
Borough living close to the dam.

o




e neany

SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data

The hydrologic and hydraulic analysis available from PennDER
for Long Pine Run Dam was not very extensive. No frequency curve, unit
hydrograph, design storm, or flow routing were contained in the file,
but those items were subsequently obtained from the design engineer.
There was a statement in the permit application that, "the spillway can
discharge a flow of 6,825 c.f.s. with a freeboard in excess of four
feet. This figure is from the PennDER "c" curve.

An area-capacity curve and a rating curve for the outlet works
were also available. :

b. Experience Data

Long Pine Run Dam was completed in 1970 and in the period
since then there have been two exceptional storms. The records of the
water company manager indicate the following:

Maximum
observed head
on spillway

Date (Inches)
June 23, 1972 16
September 26, 1975 17

The dam passed these storms without difficulty.

(i 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

Long Pine Run Dam has a total storage capacity of 7,490 acre
feet and the total height is 112 feet. These dimensions indicate a size
classification of "Large'". It should be noted that this dam is just
barely over the line into the "Large" category.

The hazard classification for this dam is "high" (Section 3.l.e).

- 185 -
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The recommended Spillway Design Flood (SDF) for a dam having a
"High" hazard potential classification and a "Large" size classification
is a PMF (Probable Maximum Flood). For this dam the design engineer has

calculated a PMF of 14,700 cfs and the total spillway capacity is 16,700
cfs (see Appendix B).

e. Spillway Adequacy

cfs inflow and 13,700 cfs outflow is less than the total spillway
capacity of 16,700 cfs, it is assumed that the spillway is adequate to
pass the designer's PMF.

* i Since the design engineer's calculated PMF figure of 14,700

The spillway capacity of Long Pine Birch Run Dam is approxi-
mately 16,700 cfs and the spillway capacity of Birch Run Reservoir Dam,
about 1.9 miles downstream, is about 9,300 cfs. It, therefore, appears
that Birch Run Reservoir Dam will have failed before Long Pine Run Dam
is overtopped.

- 36 -




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observation

) Embankment

There were no visual observations of undue embankment
stresses or sloughage. Motorbike tracks and some erosion has scarred
the downstream slope, but have not caused any serious problems. The
seepage out of the 24" toe drain does not appear to be excessive.

2. Appurtenant Structures

Visual observations indicate no present stability or
stress problems in any of the appurtenant structures. The only excep-
tion is the possible undermining of the retaining wall in the chute.

b. Design and Construction Data

) Embankment

Design criteria for embankment stability was not avail-
able in the files. The indicated zoning and slopes of the embankment
appear to be adequate for this type of construction. The grouting take
was limited and this indicates a good foundation. The borings indicate
a good subsurface and the dam appears to be well engineered. No seepage
problems have occurred. The cross slope and longitudinal profile of the
berm prevents good drainage and water was standing on the berm.

2. Appurtenant Structures

A review of the design drawings indicate a well engineered
conduit and control tower. Reinforcing appears adequate and a review of
the foundation of the tower indicates a design against uplift.

The spillway weir is anchored to rock and has a grout
curtain. The retaining walls in the spillway appear adequate if further
erosion can be prevented. The spillway has not been exposed to a large
discharge and erosion could occur at many places due to the fractured
rock.

c. Operating Records

While no formal operating records were available, Mr. John
Shadle, manager for the Borough, stated that no major problems have
occurred since the dam became operational in 1970.

- 17 -




d. Post Construction Changes

There have been no reported modifications to the original dam
design.

e. Seismic Stability

This dam is located in Seismic Zone No.l and it is considered
that the static stability is sufficient to withstand minor earthquake

induced dynamic forces. However, no calculations, studies, etc., were
made to confirm this conclusion.

a il -




SECTION 7 - ASSESSMENT & REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

The visual inspection, review of design drawings and the
operational history indicate that the dam is in good condition and
designed and constructed in accordance with acceptable engineering
practice. A few minor maintenance items should be attended to in order
to prevent possible future damage of the embankment slope.

The main concern is the spillway capacity and the possible
damage which could occur downstream at the next reservoir (Birch Run
Reservoir). Due to its location upstream from another dam and the
presence of a State Park and many cabins downstream, this dam is con-
sidered to be a high hazard dam with a large size classification. The
recommended Spillway Design Flood (SDF) is the PMF. The design engineer's
calculations indicate that the spillway can pass 114% of the PMF (See
Appendix B).

b. Adequacy of Information

The available information is considered to be adequate to make
a detailed assessment of the project.

T Ce Urgency
It is considered that the recommended suggestions in this
i section should be implemented as soon as practical.

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

1. Owner should employ an experienced engineer to investi-
gate the erosion in the spillway chute and contract for
necessary repairs if deemed necessary to prevent under-
mining of the retaining wall.

2. Owner should maintain embankment slopes by repairing
eroded areas and seed ground cover.

- 19'=
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3. Owner should clean the concrete gutter at the right
abutment and improve drainage in the gutter to the lower
slope.

4. Owner should install an outside staff gage.

5. The flow from the 24 inch pipe should be measured and
recorded on a regular schedule to determine if the flow
increases or is cloudy, or if there is evidence of move-
ment of fines in the water. Appropriate action shall be
taken if these things occur.

b. Operation and Maintenance Procedures

Although the dam is maintained in good condition, it is con-
sidered important that the following procedures be adopted.

1. A formal surveillance and warning procedure should be
developed to be used during period of high precipitation
and a downstream warning system should be implemented.

o Clean out outlet channel of conduit.

- N -
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CHECK LIST - DAM INS"ECTION PROGRAM

PHASE | - VISUAL INSPECTION REPORT

NAD NO. 328

PA. 1D # I-82 NAME OF DAM Long Pine Run HAZARD CATEGORY High

TYPE OF DAM: Zoned Earthfill
LOCATION: Franklin TOWNSHIP Adams COUNTY, PENNSYLVANIA
INSPECTION DATE  4-20-78 WEATHER Cloudy - Cool TEMPERATURE 40's
INSPECTORS:: R. Houseal - H. Jongsma Borough =
R. Steacy - A. Bartlett John Eﬁadle l
NORMAL POOL ELEVATION: 1360 AT TIME OF INSPECTION:
BREAST ELEVATION: 1372 POOL ELEVATION: 1372.2
SPILLWAY ELEVATION: 1360 TAILWATER ELEVATION:
MAX IMUM RECORDED POOL ELEVATION: 1361.4

GENERAL COMMENTS:

Dam appearance is good - Surrounded by forest terrain.
Large Facility.

Some erosion on lower slopes.




EMBANKMENT

Uil

VISUAL INSPECTION

OBSERVATIONS

!

W, linu

328

REMARKS &
RECOMMENDAT I ONS

A.

SURFACE CRACKS

None evident
Good stone roadway on tjb

UNUSUAL MOVEMENT
BEYOND TOE

None evident

SLOUGHING OR EROSION
OF EMBANKMENT OR
ABUTMENT SLOPES

Upstream - none

downstream-some erosion
due to sandy nature of
surface soil.

No sloughing or slope
surface deformities

VERTICAL & HORIZONTAL
ALIGNMENT OF CREST

No distress
stoned roadway on breast

RIPRAP FAILURES

No evidence

JUNCTION EMBANKMENT
& ABUTMENT OR
SPILLWAY

Appears sound - no
distress

Some rutting due to roaqr
way extension up over
slopes to top of dam

Concrete gutter on right
abutment should be
cleaned

SEEPAGE

Standing free water on
terrace.

Appears to be poor grad-
ing of berm.

Holding surface water.

DRAINS

24" pipe at toe of lower
slope - steady flow

GAGES & RECORDER

Electrical contact gage
inside control house

COVER(GROWTH)

Downstream weed growth-
some small pine trees
at random locations

U.S.Rock - fine & coarsq




C.

SLOUGHING OR EROSION
OF EMBANKMENT OR
ABUTMENT SLOPES

(Cont'd)

Eroded ditch on lower slopes

from terrace or berm. Should be
repaired with possible regrading

of entire terrace. Other erosion
and rutting on lower slope at random
mostly on left side upstream.




QUTLET WORKS

VISUAL INSPECTION

OBSERVATIONS

DAM NO. HNAD 328

REMARKS ¢
RECOMMENDAT I ONS

A.

INTAKE STRUCTURE

Housed tower

OUTLET STRUCTURE

Head wall with wings.
lLLarge boulders in basin,
no flow of water

Should be cleaned.

OUTLET CHANNEL

Fair condition.

Small rocks - some grass
leads to stream below
spillway.

GATES

[Good condition.
Jell greased.
3 Gates & Control Valve

EMERGENCY GATE

24 x 36 Inch Gate

OPERATION &
CONTROL

Excellent

BRIDGE (ACCESS)

None - Access directly
from top of dam into
housing.

AT et N o e it T T
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SPILLWAY

DAM NO. NAD 328

VISUAL INSPECTION

OBSERVAT I ONS

REMARKS &

RECOMHENDAT I ONS

A.

APPROACH CHANNEL

Excavated through
natural rock formation

B. WEIR: L Concrete weir on rock
Crest Condition IR
Crack§ : None evident
Deterioration Nil
Foundat ion
Abutments Into rock - good
C. DISCHARGE CHANNEL Excavated in natural rock
Lining formation-rocks dislodge
Cracks nd fall
Spilling Basin atural excavated pond
t bottom of spillway
D. BRIDGE & PIERS one
3 E. GATES & OPERATION fone
EQUIPMENT
F. CONTROL & HISTORY

Undercut left side
looking downstream,
possibly under wall

To be investigated
Accessdifficult




MISCELLANEQUS

DAM HO. NAD 178

VISUAL INSPECTION

OBSERVATIONS

REMARKS &
RECOMMENDAT I ONS

INSTRUMENTAT ION

Monumentation

Observation Wells

No
Weirs No
Piezometers No
Other No
RESERVOIR
Slopes Forest

Sedimentation

DOWNSTREAM CHANNEL

Condition

Natural Stream
Rocks and Boulders

Slopes

Forest

Approximate
Population

No. Homes

State Park, Intake Plant
and many Cabins

High Hazard
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GEOLOGIC REPORT

Bedrock - Dam

1 Formation Name: Weaverton Quartzite.

Lithology: The Weaverton is a thick (1,500 to 1,600 feet) unit of
impure quartzites varying in texture and composition. Generally
speaking it is a medium to coarse grained micaceous sandstone with
quartz cement. Some conglomerate beds are present. Some of the
more impure beds have phyllitic texture.

Bedrock - Reservoir

Formation Names: Weaverton Quartzite, Lower Montalto and Upper
Montalto Members of the Harpers Formation, Antietam Quartzite and
Tomstown Formation.

Lithologies: Weaverton Quartzite (see above). Lower Montalto
Member consists of white to grayish medium grained, impure quartzite,
| generally thin bedded, which weathers to grayish-orange color. The
Upper Montalto Member is a gray to white, medium to coarse grained
quartzite, composed of quartz grains and a few feldspar grains
cemented with quartz. The Antietam Quartzite is light gray, medium
grained, impure quartzite that weathers gray to grayish orange.

The uppermost part is schistose, and grades into the overlying
Tomstown Formation which is a dark, bluish gray dolomite with shaly
laminae.

Structure

The rocks of the area have been subjected to at least one episode
of compression, resulting in tight folding, faults paralleling the
fold directions, cross faults and much fracturing and shearing of
the brittle quartzitic rocks. The more phyllitic beds develop flow
cleavage. The Long Pine Dam is located on the northwest limb of an
overturned anticline. The beds strike N40°E and dip 68°SE. The

beds overturned. Cleavage has the same strike as bedding and dips
45°SE.

A cross fault is mapped, roughly parallel to the valley of Long
Pine Creek below the dam, and may continue to beneath the dam. The
contact of the Weaverton Quartzite with the Lower Montalto Member

i just upstream from the dam is not offset, however. Some of the
schistose zones noted in the core descriptions may be related to

the dying out phase of this fault. Schistose zones and slickensides
| on fractures and bedding planes are common in all of the core




descriptions. These are the natural consequence of tight folding
of brittle rocks. Thre is no evidence of major faulting or shear
zones which might be the loci of increased groundwater movement.

Overburden

The Weaverton Quartzite weathers to a thin, sandy soil, full of
boulders and outcrops are common. Core logs indicate maximum
thickness of coverburden of 14 to 17 feet on the hilltops with less
on the hillsides. The valley of Long Pine Creek was filled with up
to 40 feet of coarse alluvium. The bedrock beneath the alluvium is
generally fresh and sound.

Aquifer Characteristics

The Weaverton Quartzite is composed of essentially impermeable |
rock. Groundwater movement is along bedding planes, cleavage

planes and fractures. The rock is essentially insoluble and there
is only minor alteration, such as iron staining, to indicate ground-
water action. Because it is so thin there is little or no ground-
water storage in the weathered overburden.

The rocks in the reservoir area have similar water bearing character-~
istics, except for the Tomstown Formation. The latter is a carbonate
and susceptible to solution. The area of the reservoir underlain

by the Tomstown is small, and far from the dam.

Discussion

The Long Pine Dam rests on a very strong rock, not susceptible to
deep weathering. Water movement in this rock is through fairly
tight fractures and bedding planes. It is unlikely that continued
movement could cause more than minor leakage, or that the rock
would break down in any way as the result of this leakage.

Sources of Information

(1) Fauth, John L. (1968) "Geology of the Caledonia Park Quad-
rangle Area, South Mountain, Pa." Pa. Geological Survey, &4th
Series, Atlas 129a.

(2) Air Photos, Scale 1:24,000, dated 1968.

f (3) Logs of core borings.
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CONSTRUCTION SEQUENCE

Construction of the Darn and Appurlenant? Works may be done
in three phases as outlined below. The numbering System on
eoch phase does no! 1ly reflec! the chr grcol
order of works.

PHASE |

1 Cloaring and grubbing damsile, cleoring reservoir areo.
231 pping rach and bavider beds rom voliey Floor
3 rocd relocalions including access road conslruction.
& Complete first slream diversion.

. S Open cutolf Irench up south abulment,the valley Floor north
| of 1he relocaled streom and up the north abulmen’
$ - ’;” oulle! works excava tion, i ’
/i and grouti on sou’h abutmenlt,
Stream Floor and north bt
8 Begin ond oulle! works concrefe conslruclion o
Some mid-hewght of conlrol struclure.
9. Open spv) excavalion downslream of Slo. 9+00S down o
eheve! on Feol. Ploce werr and grou! cep

PHASE .

PHASE O

1. Luring the lasl of Oclober, 1969, accomplish second stream oversion, 1
open culolf trench at toe of soulh abulmen! and place grou? cap s‘
2 Oper explor slory trench and beg:r. exploralion,drilling ond grovting Q
program.
J Complele conlrol struclure.
4 Complele road relocaltions. Corplele valley floor arilling and grouting
5 begin spr/iway wall concrele work and conlro/ werr
6 Backli/l valley floor culoff trench, slrip embankmer! area.

1. Construcl permanen! cofferdom , complele finol diversien through

2. Excavale remaining spillway and excovale from borrow areo fe
construct embankment. Construvc/ dike,

3 Complele spiltway concrelte.

<. Painl, seed and cleon-up

5.Gale closure November,!970.
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1969, accomplish second stream civersion,
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OUTLET WORKS DISCHARGE RATING CURVES

GENERAL NOTES:

/ Mydraulic dala 15 presented for informalion purposes

2.7he Construction Seguence presented, with the exception
of elevation specificolly shown on this drawing, 1s @
Suggesled method to sccomplrish the reymreo/ work.
The Contractor may submi! ths Schedule o occa:ruli.m
work occording 1o the suggestea method cr ke sholl submila
schedule bised upon his own Suggested methed for approval
1n accerdance with the specificolions

3 Dramage patterns ond faciiilies necessary To insure
drarnage of backflill, 11/l or embankmen? surfaces mith
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the opprove! of the Engineer. :
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