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PREFACE

This report is prepared under guidance contained in the Racoinmsnd.d
Guidelines for Safety  Inspection of Dams , for Phase I Investigations .
Copies of these guidelines may be obtained from the Office of Chief
of Engineers, Washington , D.C. 20314. The purpose of  a Phase I
investigation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of the 

—

general condition of the dam is based upon available data and visual
inspections. Detailed investigation , and analyses involving topo-
graphic mapping , subsurface investigations , testing, and detailed
computational evaluations are beyond the scope of a Phase I in-
vestigation ; however , the investigation is intended to identity
any need for such studies.

In reviewing this report , it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the in—
spection team. In cases where the reservoir was lowered or drained

F prior to inspection, such action , while improving the stability
and safety of the dam , removes the normal load on the structure
and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment
of the structure .

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

- 
.
~ vented or corrected .

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide-
lines, the spillway design flood is based on the estimated “Probable
Maximum Flood” for th. region (greatest reasonably possibl, storm
runoff), or fractions thereof. The spiUway design flood provides
a measure of relative spillway capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam , its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Campbells Ledge Dam
NDI ID No. PA-0O649/DER ID No. 40-19

Owner: Pennsylvania Gas and Water Company
State Located: Pennsylvania

County Located: Luzerne

‘ 
Stream: Campbells Ledge Creek

Date of Inspection: 9 November 1978

Inspection Team: Gannett Fleming Corddry and
Carpenter , Inc .

Consulting Engineers
P.O. Box 1963
Harrisburg, Pennsylvania 17105

Based on visual inspection , available records , cal-
culations and past operational performance, Cambells Ledge
Dam is judged to be in fair condition. The spiliway can
pass 43 percent of the Probable Maximum Flood (PMF) with-
out overtopping of the dam. This is 86 percent of the
spiliway design flood. If the dam should fail, the re-
sulting floodflows would only present a significant hazard.
The spil].way capacity is rated as inadequate.

There is no evidence of serious slope stability
problems in the embankment.

a-i
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In view of the concern for the safety of Campbells
Ledge Dam it is recommended that , as soon as practical ,
the Owner make hydraulic and structural design studies
to determine the measures necessary to repair the
concrete in the spiliway and stilling basin . It is also
recommended that the Owner perform other measures, such as:
removing trees and brush from the embankment ; installing

- - observation wells; monitoring bulges and wet areas ; studying
the suitability of the access road ; and ensuring both that
th~ outlet works valv,’ i:~ ~roperlv re~ a~ red ~md rh.~t .~ pI.ug
is ~tvai 1~tI) ~~~~~ 

(,~r upst L~~~~t~U e

In addition, it is recommended that the Owner modify
his operational procedures , such as: developing a detailed
emergency warning and operation system; providing round-
the-clock surveillance of the dam during periods of un-
usually heavy rains ; and activating the emergency operation
and warning system when warnings of a storm of major prooor—
tions are given.

Submitted by:
,~

GANNETT FLEM ING CORDDRY
AND CARPENTER , INC. ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~\
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

A .C. HOOKE
Head , Dam Section

Date: 9 February 1979

Approved by:

DEPARTMEN T OF TUE ARMY
BALTIMORE DISTRICT , CORPS OF ENGINEERS

I ~-‘G. K. WITHERS
~ 

Colonel , Corps of Eng ineers
Dis tric t Engineer

Date : t/ ~~~ 7 /
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SUSQUEHANNA RIVER BASIN

CAMPBELLS LEDGE CREEK, LUZERNE COUNTY

PENNSYLVANIA

CAMPBELLS LEDGE DAM

NDI ID No. PA-00649
DER ID No. 40-19

PENNSYLVANIA GAS AND WATER COMPANY

I

PHASE I INSPECTION REPORT

NATIONAL DAN INSPECTION PROGRAM

JANUARY 1979

SECTION 1.

- 
~S PROJECT INFORM ATION

1.1 General.

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

b. Purpose. The purpose of the inspection is to
determine if the dam constitutes a hazard to human life
or property.

1.2 Description of Project.

a. Dam and Appurtenances . ~ Campbe1ls Ledge Dam
S is two homogeneous earthfihl enibankments, bo th with 

-

reinforced-concrete core walls. The embankments are

S
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~1ocated at either end of the reservoir , which extends S

1,n a north-south direction . The North, or upstream ,
,lmbankment is 590 feet long and 12 feet high at its
maximum section . A canal flows into the reservoir at
the east end of the embankment. The canal carries
discharges from Falling Springs Dam. The flows are
diverted into the canal to Campbells Ledge Pam by the
Falling Springs Diversion Structure. The North Embankment - 

-

ha s no outlet works or spiliway .

The South , or downstream , Z~nbankxnent is 750feet long and 33 feet hi gh at its maximum section . A
morning glory spiliway , whose variable crest elevation
weir is 14 feet in diameter , is located near the
middle of the embankment. The lowest weir crest is 3
feet lower than the top of the dam. The vertical
spiliway shaft converges and transitions to a horizontal
3-foot by 4-foot rectangular concrete conduit , which
extends under the embankment to a stilling basin at the
downstream toe of the slope. A valve house , containing
valves for two 16-inch diameter cast-iron pipes , is
located at the upstream end of the stilling basin . The
pipes extend through the embankment to the reservoir.
One of the pipes discharges into the stilling basin.
The other connects to a water supply pipe that extends
downstream. Various features of the darn are shown on
the Plates at the end of the report and on the Photographs
in Appendix D.

S 

b. Location~ The dam is located on Ca mpbe lls Led ge
Creek , 1.5 miles northwest of Duryea, Pennsy lvania.
Campbells Ledge Dam is shown on USES Quadrang1e~ Pittston ,
Pennsylvania , with coordinates N41 21’45” - W75 47 ’25”
in Luzerne County , Pennsy lvan ia. The loca tion map is
shown on Plate 1.

c. Size Classification. Small (33 feet high ,
281 acre-feet).

d. Hazard Classification. Significant hazard.
Downstream conditions indicate that a significant hazard
classification is warranted for Campbells Ledge Darn
(Paragraph 5. lc.).

e. Ownership. Pennsylvania Gas and Water Company ,
Wilkes-Barre, Pennsylvan ia

-2-
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f. Purpose of Dam. Water suppl y for Pittston , Old
Forge , and surrounding commun ities .

g. Design and Constr~’ction History. The dam was
built between 1905 and 1906 under the supervision of
J.H. Lance, Chief Engineer of the Spring Brook Water Supply
Company. Mr. Lance also designed the darn. Except for the
conversion of one of the emergency drawdown lines to a
water supply line , no known modifications have been made
to the darn .

h. Normal Operational Procedure. The pool is
maintained at spiliway crest elevation with excess inflow
discharging through the spiliway . Releases for water
supply are drawn from the darn through the water supolv
pipe. When the pooi is substantially below spiliway
cres t eleva tion , inflows to the darn can be augmented by
releases from Fall ing Springs Dam. These releases are
diverted at the Falling Springs Diversion Structure on
Falling Spring Creek and pas s throug h a canal to the
darn. The system is shown on Plate 1.

1.3 Pertinent Data.

a. Drainage Area. 0.3(1) square miles .

b. Discharge at Damsite. (cfs.)

Maximum known flood at damsite - unknown.

Emergency drawdown line at maximum pool elevation
(One 16-inch diameter pipe) - 30 (apt roximate)

Spiliway capaci ty - 355 (Exis ting Cond itions)

c. Elevation. (Feet above msi.)

Top of darn (design) - 1064.0

Top of darn (lowest elevation) - 1063.7

(1) Penn DER records before 1927 use 0.3 square mile.
Later Records use 0.9 square mile. It is unknown
from where this later figure was derived. GFCC
checked the drainage area and found it to be 0.3 square
mile. The 0.3 square mile includes 0.1 square mile
intercep ted by the canal.

— 3-.
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4.
Maximum pool - 1063.7

Norma l pooi (spil iway cres t) - 1061.0

Upstream invert outlet works - Not Available.

Downstream invert outlet works-1031.2.

Upstream invert water supply line - Not Available .

Strearnbed near outlet works - 1030.8

d. Reservoir Length. (Miles.)

Norma l pooi - 0.3

Maximum pool - 0 . 3

e. ~~~~~~ (Acre-feet.)

Norma l pool - 214

Maximum pool - 281

4 f. Reservoir Surface. (Acres.)

Normal pool - 21.7

Maximum pool - 22,6

g. Darn.

Type - Two homogeneous earthf ill embankinents with
reinforced-concrete core walls.

Length - North Embankment - 590 feet
South Embankment - 750 feet

- North Embankment - 12 feet
South Embankment - 33 feet

Top Width - (bo th emban kments) - Concre te core
wall - 2.5 feet. Earthfill - 10 feet.

Side Slopes - (both embanktnents) - Upstream -
lv on 2H. Downstream - lV on 2H.

-4-
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Zoning - None.

Cutoff - Core wall founded on bedrock.

Grout Curtain - None.

h. Diversion and Regulating Tunnel - None.

i. Spiliway (south embankment).

Type - Morn ing glory

Length of Weir - Var ies - 30.8 feet at elevation 1061.0
(control shifts to conduit near elevation 1062.0.
Conduit is 4 feet high by 3 feet wide.)

Crest Elevation - 1061.0

Upstream Channel - Reservoir

Downstream Channel - A 3-foot wide by 4-foot high
concrete conduit extending under the South
Embankment to a stilling basin.

j . Regulating Outlets (South Embankment).

Type - Two 16-inch diameter cast-iron pipes for
water supply and emergency drawdown.

Length - 140 feet (approximate) .

Access - To downstream end and valve house only.

Regulating Facilities - For each pipe , two manually
operated, gate valves in series. A by-pass
with valve is provided between the right (watersupp ly) and left (emergency drawdown) lines.

4S .5...
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SECTION 2

ENGINEERING DATA

2.1 Design.

a. Data Available. Very little engineering da ta was
available for review for the structure as originally des igned.
In a study performed in 1914 by the Pennsy lvania Water
Suppl y Commission , an accoun t of design concep ts , geology , S

construction materials and methods , and design features was
prepared for the components of the dam from interviews with
the Owner , visual inspection , and other sources . The 1914
study also included analyses for hydr ology and hydraul ics .
A summary of the results of the analyses is on file .

b. Design Features. The various features of the dam
are shown on the plates at the end of the report and on the
pho tographs in Appendix D. The p lates were prepared for
this report from limited information gathered during the
field inspection and from information in the 1914 Pennsylvania
Wa ter Suppl y Commission Report. The plates should not be
considered definitive. The South Embankment plan and
section are shown on Plate 2 and on Photographs A B , and D.
The North Embankment is shown on Plate 3 and on Photographs
E and F. The spiliway is shown on Plate 4 and on Photo-
graphs B and C. Insufficient information was available to

— draw details of the outlet works pipes , which are shown on
Photograph C.

c. Design Considerations. The spillway desi gn is
unique. Morning glory spiliways ar e usuall y arranged so
that the full circumference is available for discharge.
However , the small conduit through the embankment will act
as control for higher spillway discharges . The full effects
of the spiliway are described in Section 5.

2.2 Construction.

a. Data Available. Construction data for the original
structure that is available for review , consists of the in-
formation contained in the 1914 report prepared by the
Pennsylvania Water Supply Commission.

-6-
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b. Construction Considerations. The 1914 report by
the Pennsylvania Water Supply Commission raised concern
about the construction of the original structure. Corn-
pac tion was accomp lished only by passing back and forth
with horse-drawn scrapers. The embankment was placed
in non-uniform layers. Other observations in this report ,
such as careful selection of embankment material and
careful placing of the riprap indicate that some care was
utilized in the construction of the embankment.

.~.3 Operation. No forma l. records of operati& n ~er~reviewed. 1~ased on information from the Owner and the care-taker of the darn, all structures have performed satisfactorily.

2.4 Evaluation.

a. Availability. Engineering data was provided by the
Division of Dams and Encroachments, Bureau of Water Quality
Management , Department of Environmental Resources , Common-
weal th of Pennsylvania and by the Owner, Pennsylvania Gas
and Water Company . The Owner made available a caretaker
for information during the visual inspection. The Owner
also researched his files for additional information upon

S request of the inspection team.

b. Adequacy . The type and amount of design data and
other enginei5r ing data is limited , and the assessment must
be based on the combination of available data , visual in-

S 
spection , performance history , and hydrologic and hydr aul ic
assumptions.

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

—7—

- --5—5-—..-—.

- —--—5-- - - -S— S~~~~~~~~——---S.--S--- - SS ..



V - - S

4

SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The overall appearance of the dam is
good. However , some deficiencies were observed as noted

S below . A sketch of the dam with the location of some of the
deficiencies is presented on Plate B-i. Survey information
acquired for this report is summarized in -Appendix B.
During the inspection the pool was about 4.5 feet below the
spiliway crest.

b. Embankment. The South Embankment appears in good
condition. The entire top of the embankment is at or above
the design elevation as noted in Appendix B. Tire ruts ,

S 

approximately 4 inches deep , were noted along the top of the
embankment. No seepage or wet areas were observed on or
downstream of the embankment. There is minor bulging of the
riprap on the upstream slope about 4 feet below top of dam.
There is a sparse cover of brush, about 1 inch in diameter ,
on the embankment except at both abutments on the upstream
slope , where the brush is up to 2 inches in diameter and
much thicker (Photograph A). Mature trees are growing at
the toe of slope to the right of the outlet works.

The North Embankment appears in good condition.
There is a sporadic cover of brush on the downstream slope
of the embankment. Remains of previous brush cutting
operations are at the downstream toe of the embankment .
Near the west end of the embankment , the top of the embankment
is 0.3 foot below the design elevation , as noted in Appendix B.
The remainder of the embankment is at or above the design
elevation. A 65-foot long by 15-foot wide wet area was
observed near the middle of the embankment and 45 feet down-
stream of the toe (Photograph F). The soil in the wet
area is soft. There are trees growing in the wet area. No
standing water or seepage was observed in this area. On
the day of the inspection , the canal from the Falling
Springs Diversion Structure was flowing about 1 foot deep .
The reservoir was being filled by releases from Fall ing
Springs Darn.

-8— 
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c. Apturtenant Structures. The outlet works appears
in good condition. The Owner reported that the 2 valves on
the ri ght line (water supply) had been re-built the previous
spr ing. During these repairs , the ups tr eam valve on the lef t
line (emergency drawdown) became inoperable. Parts are
presently on order for this valve. Although a bypass is
available , the Owner declined to operate it; this would
have allowed sediment to pass into the water supply line ,
which was in operation. Therefore, the opera tion of
the emergency drawdown line was not observed. The pipes
extend under pressure through the embankment. A submerged
structure was observed to the right of the spiliway . It
is believed that the structure is an inlet for the water
supply line. It is sketched in Appendix B.

The spiliway is in fair condition. An iron
fence surrounds the spillway (Photograph B). The upper
6 feet of the Morning Glory shaft appears to have been
repa ired previously and the concre te appears to be in
good condition. Below this elevation , the concre te is
severel y scoured and spalled over most of the vertical
shaft. A maximum spall depth of 0.5 foot was estimated ,
but the area was inaccessible for exact measurements .
A small pipe, the purpose of which is unknown, extends

S 
through the right wall of the vertical shaft about
6 feet below the crest. Seepage was observed from
this pipe. Seepage was also observed over the face
of the shaft below this elevation. The elbow juncture
of the ver tical shaf t and the horizon tal condui t is
also severel y spalled . The conduit appears to have
been rough-formed. The entire bottom of the conduit
is severely scoured. The walls and roof of the conduit
are in good condition except, at many points , the
reinforcing bars are exposed. These bars are severely
rusting and deteriorated. It appears that little
concrete cover was provided for these bars during con-
S truct ion.

The spiliway and emergency drawdow n line discharge
jointly into a stilling basin (Photographs C and D). The
concrete bottom of this basin is almost completely scoured .
The left wall of the basin has a shrinkage crack about 15 feet
beyond the outlet works and another at the curved section
of wall near the outlet works. There is spalling evident
at the latter crack. At the right wall , there is a crack

-9-
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4,
about 15 feet downstream of the outlet works. Upstream of
this crack, the wall is tilted towards the stilling bas in.
The total seepage at the downstream end of the conduit was
estimated at 0.5 gpm , although it appeared that a greater
quantity was seeping into the throat of the spillway .
Some of the seepage may have been infiltrating through the
bottom of the conduit.

d. Reservoir Area. The slopes along the reservoir
are rela tively flat , but much outcrop is visible . The
watershed is undeveloped and uninhabited. It is owned
and controlled by P ennsy lvania Gas and Water Company. The
canal that extends to the North Embankment was constructed
in a manner such that flows overtopping the canal banks
would not discharge into the reservoir.

e. Downstream Conditions. Downstream (north) of the
North Embankment, the land slbpes towards Falling Springs
Creek . Immediately downstream (south) of the South Embank-
ment, at the end of the stilling bas in, a small amount of
f ill is piled. The stream beyond this extends for 0.8 mile
down a narrow and steep valley. In this reach there is a
small intake dam , which is considered abandoned by the Owner.
Beyond this reach , the stream discharges into an abandoned
strip mine. The east end of the strip mine is still being
mined. This area is substantially higher in elevation than
the abandoned portion of the strip mine. Water is ponded
in the mine, which is transversed by an abandoned railroad
bed. An access road extends along the south edge of the mine.
The top of road is about 15 feet above the ponded water.
Immediately south of the road is the Lackawanna River. No
outlet from the mine to the river was observed. The access
road to the dam extends from the north edge of the strip
mine along Campbells Ledge Creek , which crosses under it in
a culvert. Numerous erosion gullies cross the access road .

-10-
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure. The reservoir is maintained at spillway
crest Elevation 1061.0. Water is normally drawn from the
reservoir from the water supply intake. The water supply S

line extends through the outlet works and downstream to the
Owner ’s distribution system. Flows into the reservoir can
be augmented by discharges from Falling Springs Dam via the
Falling Springs Diversion Structure. The upstream valve on
the emergency drawdown line is normally open and the down-
stream valve is normally closed.

4.2 Maintenance of Darn. The darn is visited daily by a
caretaker who checks the level of the reservoir , regulates
valves in the valve hous e , checks the cho].orination equip-
ment , regulates the diversion structure gate and performs
general maintenance on the system . The reservoir level is
recorded dail y and reports are mailed to the Owner ’s
Engineering Department weekly. This information is used by
the Engineering Department for regulating flows in the
distribution system. The caretaker is also responsible for
reporting any changes or deficiencies to the Owner ’s
Engineering Department via two-way radio provided in the
Owner ’s trucks. A Pennsylvania Gas and Water Company
engineer makes a formal inspection of the darn each year , and
reports are utilized when determining priority of repairs.
Informal inspections are also made when an engineer is on
the site.

4.3 Maintenance of Operating Facilities. There is no
regular maintenance program for the operating facilities .
Maintenance is performed when deemed necessary . In response
to the dam inspection program of the previous year , the
Owner is in the process of modifying his maintenance procedures .
Details of the program have not been fully formulated.

4.4 Warning Systems in Effect. The Owner furnished the
inspection team with a verbal description of both the chain
of command diagram for Campbells Ledge Dam and the generalized
emergency notification list that is applicable for all the
Pennsylvania Gas and Water Company dams. The Owner said
tha t during periods of heavy rainfall , availab le pers onnel
are dispatched to the dams to observe conditions . All
comp any vehicl es are equipped with radi os , and the personnel

-Il-
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can communicate with each other and with a central control
facility . Evaluation of risk is made by the Owner’s

S Engineering Department. The Owner’s Engineering Department
is also responsible for notification of emergency conditions
to the local authorities. Detailed emergency operational
procedures have not been form~’tlly established for CampbellsLedge Dam but are as directed by the Owner ’ s Engineer ing
Department.

4.5 Evaluation. The operational measures appear to be
adequate. The maintenance generally is fair. The pro- S

cedures used by the Owner for inspecting the dam are
— adequate, but needed repairs have not been made. In

S general, the warning system is adequate, but it is not in
sufficient detail.

I
’
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SECTION 5

HYDRAULICS AND HYDROLOG Y

5.1 Evaluation of Features.

a. Design Data. No design data was available for
review. During 1914, a report on the darn was prepared by
the Pennsylvania Water Supply Con~ ission. The report
estimated the maximum spil].way discharge capacity at 420 cfs
with control in the conduit and the top of embankment at
design elevation. The total “K” value in the conduit was
estimated at 1.56. A “K” value of 2 . 09 , with a resulting
maximum discharge of 355 cfs , was used in this report to
analyze the spillvay (Appendix C).

b. Experience Data. No hydrologic or hydraulic
problems were reported by the Owner. He stated that no
records of maximum pool levels were available. 

S .

c. Visual Observations.

(i.) General. The visual inspection of Campbells
Ledge Dam , which is described in Section 3, resulted in a
number of observations relevant to hydraulics and hydrology .
These observations are evaluated herein for the various
features.

(2) Embankment. The low area on the North
Embankment reduces the spiliway discharge capacity .

(3) Appurtenant Structures. Once the valve on
the emergency drawdown line is repaired , the emergency
drawdown facilities should be adequate. Some capability is
now provide d by the bypass , but its operation was not
observed. The Owner stated that there are various size
plugs and an in-house diving capability available to plug
the lines upstream. However, the Owner did not know if
correct size plug was available. If it is available , then

S the closure facilities are deemed adequate. The Owner did
not have information on the submerged structure near the
spiliway that was believed to be an inlet . It appeared that
one pipe extends up the embankment to draw water from the
upper levels of the reservoir.L -13- 
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The fence around the spillway has a potential
of collecting debris. The various inspections by the
Commonwealth note the fence but do not consider it a hazard .
It acts as a personnel safety feature. Removing the fence
around the lower part of the crest and providing a floating
trash boom would reduce the debris collection potential .
Because of the scour observed on the floor of the conduit
and in the stilling basin, the potential of scour threatening
the structures appears high. The scour is probably due to S

cavitational effects of flow through a morning glory spiliway
of unusual design.

(4) Reservoir Area. No conditions were observed
in the reservoir area that might present signiiicant hazard
to the dam. It is apparent that inflow from the canal will
be limited to its bank full discharge capacity . The assessment
of the dam is based on existing conditions and the effects
of future development are not considered.

(5) Downstream Conditions . Should the North 
S

Embankment fail, flood flows would discharge into Falling
Springs Creek. A Phase I Dam Inspection Report was previously
prepared for Falling Spring Dam. In that report , the
conditions at the confluence of Falling Springs Creek and
the Susquehanna River indicate that a significant hazard S

exists at that point . No other hazards exist on Falling
Springs Creek. Should the South Embankment fail, flood
flows would discharge through Campbells Ledge Creek to the
strip mine. The abandoned intake dam is sufficiently small
that it would provide no significant mitigating effects to
the floodflow , nor would its failure substantially increa se

S the hazards. The depth of ponding in the strip mine would
increase from the floodflows . For certain conditions , the
ponded water in the dam might overflow the access road along
the south edge. If this occurred , there is a possibility of
shallow flooding occurring in the active part of the mine.
The downstream conditions indicate that a significant hazard
classification is warranted for Campbells Ledge Dam . The
access road to the dam may be impassable during periods of
hig h runoff.

d. Overtopping Potential.

(1) Spillway Design Flood. According to
the criteria established by the Office of the Chief
of Engineers (OCE), the spiliway design flood (SDF )
for the size (small) and hazard potential (significant)
of Ca mpbells Led ge Dam varies be tween the 100 year

S flood and one-half of the probable maximum flood (NIP).
S The one-half PMF is selected as the SDF.

-14-
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(2) Description of Model. The watershed
was modelled with the HEC-1DB computer program . This S

progr am computes a PMF runoff hydrograph and routes
the flows through both reservoirs and stream sections .
In addi tion , it has the capability to simulate an
overtopping dam failure.

The canal into the reservoir intercepts
0.09 square mile of watershed directly and, depending
on the posi tion of the s luice gate at the ups tream end ,
it can also carry discharges from Falling Springs Creek. S

For this study, it was assumed that during the oc-
currence of the SDF, the canal would be convey ing its bank-
full normal depth capacity . Any additional inflows
to the cana l would over top the canal bank s and not
discharge into the reservoir. The assumption of bank-
full normal depth capacity is conservative because the
equivalent volume of inflow is 1,300 acre-feet over the S

duration of the storm. This volume is equal to the
total storage of Falling Springs Dam upstream plus
6 inches of runoff over the Falling Springs Dam drainage
area. During the occurrence of the SDF, the average
canal discharge would probably be less than the assumed
bank-full discharge.

The SDF runoff from the uncontrolled part
of the drainage area was added to the canal outflow.

S The resul tant inflow was rou ted through the dam and
downstream to the strip mine. Identical methods were
used for various percentages of the SDF and canal
inflow.

(3) S’mmuiry of Results. The following
table stmmi.arizes the results. Selected par ts of the
program output are presented in Appendix C. The
NIP rainfall at the site is 24.9 inches.

1/2 PMF (SDF)

Total Runoff (inches) 11.4
SDF peak inflow (cfs) 636
Peak Outflow from darn (cfs) 586
Depth of overtopping of dam (ft.) 0.23
Depth of over topping of strip

mine downstream (ft.) 0.08

-15-
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With the existing low area on the embankment ,
the dam can pass about 43 percent of the PMF. If the
dam were raised to its design elevation , it could
pass about 47 percent of the P~~’.

(4) Spiliway Adequacy. The criteria for
rating the spiliway adequacy of a darn is presented
in Appendix C. Because the darn cannot pass the SDF
without overtopping the spillway , capaci ty is ra ted
as inadequate. If the embankment were raised to its
design elevation, the dam would not pass the SDF with-
out overtopping ; the spillway capacity would still be
rated as inadequate.

-16-
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SECTION 6

STRUCTURAL STABILITY 
I -

6.1 Evaluation of Structural Stability .

a. Visual Observations .

(1) General. The visual inspection of Campbells
Ledge Dam , which is described in Section 3, resulted in a Fnumber of observations relevant to structural stability .
These observations are evaluated herein for the various
features.

5, (2) Embankment. Tire ruts on the top of darn, if
not repa ired , can result in a lower elevation of the top
of dam. Brush and trees on the embankment and at the toe
are undesirable. The bulging of the riprap is probably
caused by unev en grading during construction. The low area
on the North Embankment is probably caused by uneven grad ing
dur ing cons truc tion , although a slight settlement of the
embankment may have occurred. The wet area downstream of the
North Embankment is not of major concern , as no seepage
or standing water was observed.

(3) Appurtenant Structures. The conditions at
the spiliway are of concern. Plate 4 shows the structural
dimensions of the spillway , as determined from the field
inspection and from the 1914 Pennsylvania Water Supply
Commission Report. The spalling is sufficiently severe in
the vertical shaft that the integrity of the structure
may be threatened if spalling continues. The embankment S

exerts earth pressure around the entire vertical shaft.
There is also full hydrostatic loading. The seepage
observed indicates that a piping potential may exist ,
although no evidence of piping was observed.

The conditions in the conduit are of concern.
It is believed that the conduit is designed as a box. If it
is, the scour observed on the bottom would lower its design
strength. The deteriorated reinforcing has , in effect , reduced
the design strength of the conduit. This conduit supports
the embankment for most of its length. Failure of the conduit
would create serious problems for the embankment and leave
the darn without spillway facilities.

-17-
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The conditions at the stilling basin are an
indication of inadequate design and lack of maintenance. From
review of the periodic inspection reports by the Commonwealth,
the damage to the stilling bas~n appears to have occurredbetween 1941 and 1943. A major flood occurred in the area
dur ing 1942 .

b. Des4n and Construction Data. No record of design
data or stability analysis for the original structures was
available for review. The structure was studied in 1914
by the Pennsylvania Water Supply Conunission. No stability
analysis for the structures was performed.

Analysis of the embankment stability is beyond
the scope of this study. Also , sufficient data on the
engineering properties of the embankment material would have
to be acqu ired before the analysis could be performed. There
is no evidence of any significant embankment slope
stability problems.

c. Operating Records. Based on the operating records ,
there is no evidence that any features of the dam have
experienced stability problems , except for the tilting of
the stilling basin wall.

d. Post-Construction Changes. There have been no
post-construction changes to Campbélls Ledge Dam that would
affect the structural stability .

e. Seismic Stability. Campbells Ledge Dam is located
in Seismic Zone 1. Normally, it can be considered that if
a dam in this zone has adequate factors of safety under static
loading conditions , it can be assumed safe for any expected
loading. However, since there are no formal static stability
anal yses , and since there is the potential of earthquake
for ces moving or cracking the concrete core wall , the theoret-
ical seismic stability of this dam cannot be assessed .

-18-
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SECTION 7

ASSESSMENT , RECOMMENDATIONS , AND

PROPOSED REMEDIAL MEASURE S

7.1 Dam Assessment.

a. Safety.

(1) Based on the visual inspec tion , available
records , calcula tions , and past operational performance,
Campbells Ledge Dam is judged to be in fair condition.
The existing spillway will pass 43 percent of the
P~~’ (86 percent of the spiliway design flood) without
overtopping of the dam. The failure of the darn will
only present a significant hazard downstream. The
spillway is rated as inadequate.

If the embankmen t wer e raised to its
design elevation, the spillway would be able to pass
47 percent of the PMF. The spillway capacity would
still be rated as inadequate.

(2) There is no forma l stab ility analysis
ava ilab le for Campbe lls Ledge Dam. However, there is
no evidence of problems presently threatening the
stability of the embankment from the standpoint of slope
stability.

(3) The visual inspection resulted in some
deficiencies, which are summar ized below for the
var ious featur es .

Feature and Location Observed Deficiencies

Embankment:
Slopes and toe Trees and brush
Upstream slope Minor bulges
Top Below design elevation S

& ruts
Downstream toe Wet area

Spiliway:
Spiliway Scour and spalling
Stilling basin Scour , cracking, spall ing

and movement

(..
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Feature and Location Observed Deficiencies

Outlet Works:
Valve Being repa ired
Closure facilities Uncertain availability

Downstream Channel:
Access road Uncertain access

during periods of
high runoff.

b. Adequacy of Information. The information
available is such that an assessment of the condition
of the dam can be inferred from the combination of
visual inspec tion , past performance , and computations 5

performed prior to and as part of this study .

c. ~~gency. The recommendations in Paragragh 7. 2
should be implemented as soon as practical.

d. Necessity for Further Investigations. In
order to accomplish some of the remediAl measures out-
lined in Paragraph 7.2, further investigations by the
Owner will be required.

7.2 Recommendations and Remedial Measures.

a. In view of the concern for safety of Campbells
Ledge Dam , the following measures are recommended to

S be under taken by the Owner , in approximate order of
priority , as soon as practical.

(1) Perform additional hydraulic and structural.
design studies to determine the best method of repairing
the spillway ver tical shaf t and condui t wi thou t decreas ing
the spillway capacity . The study should also addres s
both the necessary repairs to the stilling bas in and
the suitability of removing the iron fence around the
spiliway. To increase the spiliway capacity , the
embankment should be raised to its design elevation .

(2) Remove brush and trees that are on
or near the embankment.

-20-
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4,.
(3) Install seven or more observation wells ,

or other instrumentation , downs tream from the axis of
the embankments. One well , or other instrumentation ,
should be located in the vicinity of the wet area.
The others should be at appropriate locations to determine
general water levels in the embankments. Data collected
from observation wells or other instrumentation should
be utilized in evaluating the stability of the structures
and assessing piping potential. Continue to observe
wet area downstream of embanknients. If conditions
worsen , appropriate action should be taken to control
appar ent seepage with properly des igned drains.

(4) Monitor bulges at the upstream slope
of the South Embankment. If changes are noted , an
evaluation of the embankment stability should be made.

(5) Ensure that the outlet works valve
is repaired properly .

(6) Ensure tha t proper plugs ar e ava ilable
for upstream closure facilities on the outlet works
pipe.

(7) Undertake a study to determine the
adequacy of the access road during periods of high
runoff. Undertake remedial measures as required.

b. In addition , it is recommended tha t the
Owner modify his operational procedures as follows :

(1) Develop a detailed emergency opera tion
and warning system for Campbells Led ge Dam.

(2) Provide round-the-clock surveillance
of Campbel ls Led ge Darn during periods of unusuall y
heavy rains.

(3) When warning s of a storm of major
propor tions are given by the National Wea ther Service ,
the Owner should activate his emergency operation and
warning system procedures.

I

t
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APPENDIX C

HYDROLOGY AND HYDRAULICS

In the recommended Guidelines for Safety Inspection of Dams,
the Department of the Army , Office of the Chief of Engineers (OCE),
established criteria for rating the capacity of spiliways. The recom-
mended Spiliway Design Flood (SD?) for the size (small, Intermediate,
or large) and hazard potential (low, significant, or high) classification
of a dam is selected In accordance with the criteria. The SD? for
those dams in the high hazard category varies between one-half of the
Probable Maximum Flood (PM?) and the PM? • If the dam and spiliway
are not capable of passing the SD? without overtopping failure, the p
spiLlway capacity is rated as Inadequate. If the dam and sptllway are
capable of passing one—half of the PM? without overtopping failure, S

or if the dam is not In the high hazard category, the apiliway capacity
is not rated as seriously inadequate . A apiliway capacity is rated as
seriously , inadequate if all of the following conditions exist:

(a) There is a high hazard to loss of life from large flows
downstream of the dam, -

(b) Dam failure resulting from overtopping would significantly
increase the hazard to loss of life downstream from the dam from that
which would exist Just before overtopping failure. S

Cc) The dam and spillway are not capable of passing one-half
of the PMF without overtopping failure.

~

s
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f-b APPENDIX C
4,

S ~~~~~~~~~&~J4 River Basin

Name of Stream: Cf ~r.~ ~~~~~ ~~~~~ Cp u,ie..,.
Name of Dam: C.~~ i~~~

-
~~~~~~ L~ p~~s-

ND$IDNo.: P 4- oo~~~’,’g

DER ID No.: 4yp _ j ’~
Latitude: N ~~I ° ~ I ’ ‘1”~~~ Longitude: k/ 7~~° ~1 7 ‘S2I”~~~

Top of Darn (low spot) Elevation: ~ 1.4. 0

Streambed Elevation: /030.8 Height of Darn : ,~3 ft
Reservoir Storage at Top of Dam Elevation: ~ lB t acre-ft

Size Category: S ~~
Hazard Category: 5~~G. ~ (see Section 5)
SplllwayDesign Flood: IOOyEA .~ 1~o ~~PrY~F~ u.s~

UPSTREAM~DAMS
S Distance Storage

from at top of
Darn Height Dam Elevation

Name (miles) (ft) ~acre—ft) Remarks
S 

~j*Is~s 7. ~~~~~~ ~~~~~ ~~j .~ rs
S ) D~~~~~~4 Wo~~ _ _ _ _ _ _  _ _ _ _ _  O.~ ty~& ft ~~oi~

) ~~~~~ _______ 
_ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  Sp.r. r&~ S D

I o*~ v~~ p~~s ’~CL ~~~b - 1b4) _ _ _ _ _ _ _ _ _ _ _  ‘spj tQ.~ eA_

• 

S DOWNSTREAM DAMS

S 
( ~~~~~ _

~t2~&._ ~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~ 
;~i

_&.~QIL._.....__ C TJ r1471 o#3.~
S) 

~~~~~~~~~~ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _  
( c ; ~~~~~I p.* z~

- L. (wi .~q) 
_ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~

~~-S555~~~5 5~~ 
-55~ S - —  ~ 5 S

55 ‘-‘—---55-— -5 —~~~~~~— 5 5 - — —~~~~~~~~~— ~-



r TIIT~~~~~~~~ 7

5 % J S G U~~~~A~’J t.1A River Basin

Name of Stream: C 6 r.~~ ~ 2. E(~~~~~ C~rsi4
Name of Darn: h ~~LL� 

S

r S

NDI ID N0.: P~~ OO~~,’9
DER ID N0.: ‘10 / ?

S Latitude: N 1110 
~a.’ Longitude: ~/ 7c° ~ 7

’

DETERMINATION OF PM? RAINFALL

For Area A
which consists of Subareas 14i of • sq. mile

Total Drainage Area C ) 3~... sq. mile

PMF RaInfall Index = ~~~~~~ In.,24 hr,,200 sq mile

Hydromet. 40 Hydromet. 33
(Susquehanna Basin) (Other Basins)

Zone N/A _ _ _ _ _ _ _ _

Geographic Adjustment Factor ~ 77o 1, o
Revised Index Rainfall p j. ( 

_ _ _ _ _ _ _ _

S RAINFALL DISTRIBtITION (percent)

Time Percent
6 hours 1S9
12 hours 127
24 hours I3~,
48 hours 

_ _ _ _ _

IS 72 hours 1~1~~
96 hours N/A

_ _  

A
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I 

_ _ _ _
Data forDarn atOutletofSubarea A-i

(see Sketch on Sheet C-~)
)L..... .4 Di..~~ ~DEL~~C~~

I ~~c C4~ AL . Sh..t 1 of j..

Height: PJ /4 (sxistin g)

SptUway Data: Existing Design
Conditions Conditiona

Top of Dam Elevation 
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

Spiliway Crest Elevation _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

Spiliway Head Available (ft) _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

Type Spiliway ~~~~~ - ~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~
p u1 Ai~lv~p 3S~ 

S

“C” Value - Spiliway se-c ,~ e~cr ~~~cei-
Crest Length - Splllway (ft) 

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

S~Ulwav Peak Discharge (cfs) _____________ _ _ _ _ _ _ _ _ _ _ _ _ _

Auxiliary Spiliway Crest Elevation S

S Auxiliary Spiliway Head Available (ft) 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

Type Auxiliary SptLlway p..~ ~~
“C” Value - Auxiliary Splllway 

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

Crest Length - Auxiliary Spiliway (ft)__________ _ _ _ _ _ _ _ _ _ _

Auxilianr Spiliway
Peak Discharge (cfs) 

_____________  _____________

Combined Søillwev Discharge (cf.) 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

SpiUway Rating Curve:

Elevation 0 Soillwav (cfs) O~uxt”an~~nhl~ ,avMs! Combined (cfs)
1061.0 

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

t0~2.O 
—

IO~3.b _ _ _ _ _ _ _ _ _  

- 78
IOI.~4.0 132.. — J3 2

S 

j&M.~~ 210 
_ _ _ _ _ _ _ _ _ _ _  ~Z IO

)OBo.O 
_ _ _ _ _ _ _ _ _  

— - S

S 

____



S ‘.~~ SQv ~ P~ ~~~~~ ~~~s~r4 River Basin
Name of Stream: C m-mj~ b~i~~~ Lfr~ t
Name of Dam : C~~ E

ND~~ID No.: ‘P4 -co~~i~ H

DER ID N0,: i0- I~
Latitude: N ~~ b 2 ~ ‘ “t~~

” Longitude: W 7C • ~17 ‘2.~ ” 
S

Drainage Area: 0. 0 9 sq. mile
Data for Subarea: A -i. (see Sketch on Sheet C—j)
Na.re elDem ut Outlet of Subarea: CAN~~. D~4~
Drainage Area of Subarea: cr). 01 sq. mile

Subarea Characteristics:

Assumed Losses: 1.0-inch Initial abstraction + 005 tnAir
S S 

The following are measured from outlet of subarea to the
point noted:

L Length of Main Watercourse extended to the divide = ~~~~~ mile
LCA = Length of Main Watercourse to the centroid = 0 • II. .4 mile

From NAB Data: ~~t2~~~ n ‘pi.~~ E

Cp = O 6~
_ _ S

CT = r

Tp = CT x (L x LCA)°3 = • 77 (hrs)
Flow at Start of Storm = 1. ~ ~~~~~~ intl. ii Oukaru ia-.,.~ = 2 tO cfs
Computer Data: •

L 5 S~ a . sw ~S4  — •
QRCSN a —0.05 (5% of peak flow)

RTIOR 2 .0

Remarks: _____________________________________________

- I  . 

c - l B  S

_ _ _  -5-

_ _ _ _  ____ _____________________________ - -



5— - ---

A;
Data for Dam at Outlet of Subarea A- i-

~~~~~~~ ~~~~~~~~ Sheet3 of~~
Storage Data:

Area
Elevation (acres) Remarks

_ _ _ _ _  
0 

• 
0 0

Ib~20~~ flLIr*t .a.i ~ _ _ _ _  

.7 
_ _ _ _ _ _ _

_ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  
.33 

_ _ _ _ _ _ _ _ _

_ _ _ _ _ _  
.111 

— 
.69 

_ _ _ _ _ _ _ _

_ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  ‘ / 4  _ _ _ _ _ _ _ _ _

_ _ _ _  _ _ _  _ _ _  _ _ _  -) _ _ _ _ _ _

- S~~S

S ~~ S~~~~~ — -

P L t ~~~ U ~~~~ at least 10 fa st ~~~~ Lvi. yt~l&w

Reservoir Area at Top of Dam is P4/A percent of watershed .

Remarks: _______________________________________________ 
S

C

c - 7
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-5 -5-

Data for Dam at Outlet of Subarea A -
(a.. Sketch on Sheet C-Jfj

Nam. of Dam: C ,~ ~~ ~~~~~~~ L rn~ C Sheet 1 of ~~
Height: 3 ‘3 ~T. (existing)

Sptuway Data: Existing D stgn
Conditions ponditioni

Top of Dam Elevatlon 1043 .7 t 0~~~
.j I O

Spillway Crest Elevation )0~~ . 0 
_ _ _ _ _ _ _ _ _ _ _

Sptllway Head Available (it) ~ 3. c~
Type Spiliway ~~~~~~~~
“C” Value - Spiliwey 3. ‘~t 3. 4
Crest Length - Spillway (ft) vmA . .~~— ~~~~~

S~iIlwev Peak Discharge (cfs) -, 0 ro C-i 3
Auxiliary Spiliway Crest Elevation r~o~~~ t~ ot~C
Auxiliary Spiliway Head Available (it) — —

Type Auxiliary Spillway — —

S “C” Valu. — Auxiliary Spiliway — —

S Crest Length - Auxiliary Splllway (it) —
Auxiliary SoiIlwav

Peak Discharge (cfs) — —

Combined Spillwav Discharge (cfs) 53 ~ If ~. 3 ~~ 3 ~ C)

Spillway Rating Curve:

ElevatIon 0 Søillwav (cf a) 0 AuxIliary SoiIlwav (cfs) Combined (of.)

_ _ _ _ _  
Su SHUT C.- s 3  

_ _ _ _ _ _ _ _ _

C- ,

~~~~~~ 5~~~~~~~ S S S S S S
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Data for Dam at Outlet of Subarea A
Name ofDem: Le~r~~~ Sheet2of 2

outlet Works Rating: QutIet 1 Outlet 2 Outlet 3

DWert of Outlet 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Invert of Inlet IJ or $‘4~~~ i.f 
_ _ _ _ _ _  _ _ _ _ _ _

Typs 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Diameter (it) — D ~ ______  ______

L n gth (ft)-L /‘1° 
_ _ _ _  _ _ _ _

ArsS (sq. f t ) — A  1-~~’ _ _ _ _ _  _ _ _ _ _

.

5 

N 
_ _ _ _  _ _ _ _  _ _ _ _

K Entrance O..~
K Exit j •o  

_ _ _ _ _  _ _ _ _ _

K Mctton~’. 29.11q2IIR4”~ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

Stun of K 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

(1,100”5 — C  
_ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Maximum Head (it) - HM 
_ _ _ _ _  _ _ _ _ _

Q — C A v2g(HM)(cfs) ~~~~ . q i  
______  ______  

S

Q Combln.d (cfs) 
~~~~~_ _ _ _  _ _ _ _  _ _ _ _

* R — Hydraulic Radius — (Area/Wetted Perimeter)D/4 for Circular Conduits,

1L
c_ Ill

~~~~~~~ — 5 S S~~~~~~~~~~~~~ — 
--—5 -
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Data for Darn at Outl•t of Subarea ~4 - .2.

Narn of Dem: ~~~~~ Shest3of ~~
Storage Data:

Storsa.
Ares million

Elevation (acres) ~~~~ ~~~~~
/031.’j _ ELEVO

* 0 - 0 0 _ _ _ _ _ _ _ _ _

J0~I. 0 — ELEV1 ~~ 1.7 — Al 70 ~~ I — Si __________

_ _ _ _ _ _  _ _ _ _ _  ~~~ .181 
_ _ _ _ _ _ _ _ _

* ELEVO — ELEV1 — (3S1/A1)

** Planlinetered contour at least 10 feet above top of dam

ReservoIr Area at Is 
~~~~~~~~_ percent of watershed.

Remarks: 
_______________________________________________

55 
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~~u~~QyE ,~~~~~A River Basin

Name of Stream: C,A ,%..~ ~~~~~ ~~~~~ Cpb-
~.I’L I S

Name of Dam : ~~ ~~~~~~ ~~~~~~~~~ L~car
ND~~ID No.: PA oo -~’i~
DER ID N0 : 4 / C - / 9

Latitude: f ’i  ~1 I ° 2.1 ’ ~~~ Longitude: k~ 7f~ Lj 7 ‘25

Drainage Area: c~’ 3 ~.. sq. mile

Data for Subarea: A - ~2.. (see Sketch on Sheet C— fj )
Name of Dam at Outlet of Subarea : ,~~~~~~ I ~~~~
Drainage Area of Subarea: ~~~~. 2 3 sq. mile

Subarea Characteristics:

Assumed Losses: 1.0—inch initial abstraction + 0 • 05 in/hr

The following are measured front outlet of subarea to the
point noted:L — Length of Main Watercourse extended to the divide — C. 61 mile 

5

LCA — Length of Main Watercourse to the centroid — 0.3 ~ m i l e  
5

Prom NAB Data: /~~~~$ “, P~”~’ ~~ S
.

Cp - 0.62.

CT -~~~
/
~r

Tp - CT X CL X LCA)°3 — O. 97 (hrs)

Flow at Start of Storm — 1.5 cfa/sq . mile x Subarea D A  — ~~~ j . cfa
Computer Data :

QRCSN — -0.05 (5% of peak flow)

RTIOR —2 .0

Remarks: 
_________________________________________________

_ 
-5- -- _ _ _ _
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APF~ NDIX C

SUMMARY I S

Subere4 ~~~~~~~ Subarea Subarea Total

Drainage Area (sq. mile) Q~L ~4JA
i- O.ø~ P~~B*.PMP:

Peak Outflow (cia) t%)J(~ Ng A
Total Runoff (Inches) f4~~ t4/Pt

Darn at Outlet ? Is~/I~ iJ/i~

Is Dam Overtopped? A 14JA
Depth of Overtopping (it) IS~J A - N/ Pt
One-Half PMP:~~ ~DF
Peak Outflow (cia) ~~~~ 2~ 4 _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Total Runoff (Inches) IL ~t I4JSA
Dam at Outlet ? ..~j j

Is Dam Overtopped ? .~~ j . 4j $_
Depth of Overtopping (it) O4~ ~~Q.j _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  

S

Does Dam Fail ? P .J)A t4J/ I~
Peak Failure Outflow (cia) ~~l)A i4p4

At time (bra ) 4jA t4/i~~

Spiflway (percent of PMF) 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

DOWNSTREAM SUMMARY

~s k  W~t~ Swfaç~ El~v~~ion
Before Failure Aft~~ Failure R~q~ark~~

Cross Section 
_ _ _ _ _ _ _  N P4/A

Cross Section 
_________ ____________ ___________ _____________

Cross Section 
_________ _____________ ___________ _____________

Cross Siction -

Cross Section _________ _____________ ___________ _____________

5 5 
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CAMPRELLS LEDGE DAM
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C. Spiliway and Outlet Works Outlet
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D. Downstream Channel.
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E. North Embankment — Upstream Slope.
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F. North Embankment - Downstream Slope.
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CAMPBELLS LEDGE DAM 
I

G. Canal Flowing into Campbells Ledge Dam.
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H. Abandoned Strip Mine at End of Downstream Channel.
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CANPBELLS LEDGE DAN 
S

APPENDIX E S

GEOLOGY

1. General Geology. The damsite and reservoir are
located in Luzerne County . The rock formations exposed in S

Luzerne County range from the Post-Pottsville formations , of
Pennsylvanian Age , down to the Onondaga formation, of Middle
Devonian Age . The Wisconsin terminal moraine crosses the

S southern part of the County, and the greater part of the
County is covered by glacial drift. Extensive deposits of
glacial outwash occur along the Susquehanna River and less S

extensive deposits along the smaller streams .

Nearly all of Luzerne County lies in the Valley and
Ridge Province in which nearly all the rocks have been strongly
folded. In going from north to south across the County , f ive
major folds are encountered, all of which trend northeast.

S The first of these is a shallow syncline on the crest of
North Mountain, forming the Mehoopnay coal basin . The second

S is the Milton Anticline, which exposes the Portage group
in the northwestern part of the County and gradually flattens

S out toward the northeast. The third and most pronounced
is the Lackawanna Syncline , which originates in Lackawanna
County to the north, and has preserved the post-Pottsville
formations throughout the Wyoming Valley. The maximum depth
of this syncline is reached in the vicinity of Wilkes~-Barreand Plymouth. The double rim of this syncline is formed by
the resistan t Pottsville formation and Pocono sandstone,

5 separated by the less resistant Mauch Chunk shale. The S

fourth fold is the Berwick (Montour ) Anticline, which exposes
a few feet of the Onondag formation in the vicinity of
Beach Haven. This fold reaches its maximum development
far ther west and only the eastern portion reaches Luzerne
County. The fifth major fold comprises a series of anticlines
and synclines forming the Eastern Middle Anthracite Field in
the vicinity of Hazleton. The synclinal basins in this
region are relatively shallow and there are large areas from
which all coalbeds have been eroded.

The general dips of the region vary from 00 to
40 , and the maximum dips are found on the rims and within
the synclinal coal basins. The relatively soft post-.
Pottsville beds in their cores are severely folded and con-
torted with numerous minor faults. The northern and eastern-
most parts of the County border the Appalachian Plateau

E-l
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Province and are characterized by horizontal , or nearly
horizontal strata. The Catskill continental group of rocks S

underlies those parts of Luzerne County that are outside
of the five major folds .

2. Site Geology. The darn and reservoir are sited in
an eroded shaley depression in the Pocono sandstone formation
northwest of the Lackawanna Syncline and the Lackawanna -~ 

-

River into which the area drains . The Susquehanna River is
S 

located about 3000 feet to the north and west of the reser-
S voir and the confluence of the Susquehanna and Lackawanria

Rivers is located 4000 feet to the south of the reservoir .
The Pocono rock in the depression is apparently a hard ,
brown , horizontally stratif ied sandy shale , which is less
resistant than the hard gray sandstone of the Pocono forma-
tion which surrounds it and forms the peaks and ledges of
the mountainous drainage divide. Since the reservoir is
located in a mountain top depression , it was necessary to
construct an upstream dike in order to prevent the stored
water from spilling over the divide and entering the Susque-

- S hanna River by way of Falling Springs Creek . A diversion
canal has been cut through the red shale of the Catskill
formation, located to the immediate northwest of the Pocono
formation, in order to permit water from Falling Springs
Reservoir to be diverted into Campbells Ledge Reservoir through

S - a controlled intake. The water from Campbells Ledge Reservoir
flows to the southeast by a steep natural channel that has
been eroded through the Mauch Chunk , Pottaville and Post-
Pottsville formations into the Lackawanna River. Extensive S

strip mining has taken place in the Pottsville and Post-
Pottsville formations at the downstream end of the channel.

E-2
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