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PREFACE

This report is prepared under guidance contained in the Recommended
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 identify
any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the tine of inspection along with data available to the in-
spection team. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure
and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating enviroimmat
of the structure.

It is important to note that the condition of a dam depend s on
numerous and constantly changing internal and external conditions ,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future . Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be 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 the region (great est reasonably possible storm
runoff ), or fractions thereof. The spillway design flood provides
a measure of relative spillway capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies , considering the size of the dam, its ger-t,~ 1 condi ,4~ 
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the downstream damage potential . ‘\
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PHASE I INSPECTION REPORT

NATIONAL DAN INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECO~*1ENDED ACTION

Name of dam: Map le Lake
NDI ID No. PA-00294/DER ID No. 35-42

Owner: Pennsylvania Gas and Water Company

State Located: Pennsylvania

County Located: Lackawanna

Stream: Rattlesnake Creek

Date of Inspection: 9 November 1978

Inspection Team: Gannett Fleming Corddry and Carpenter , Inc.
Consulting Engineers

— P.O.  Box 1963
Harrisburg, Pennsy lvania 17105

Based on visual inspection , available records , cal-
culations and past operational performance and according
to criteria established for these studies , Maple Lake
Dam is rated as unsafe because the spiliway capacity
is seriously inadequate. The dam is in poor condition
and the spillway can pass only 42 percent of the Probable
Maximum Flood (PMF) without overtopping of the dam. If the
dam should fail , the resulting floodflows would significantly
increase tailwater and cause loss of life downstream.

Movement has occurred in the embankment. The downstream
toe is bulged and a dry masonry wall at the top of the
upstream slope has collapsed with a slide occurring behind
it. The embankment cannot be considered to have ~~re thana marginal factor of safety for structural stability .
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i i -\ ... - In view of the concern for the safety of Maple Lake
Dam, it is recontrnended that the Owner immediately perform
a hydraulic and hydrologic study to determine the measures
necessary to make the spiliway hydraulically adequate and
perform a structural study to determine the factors of
safety for the embankment . It is also recommended that
the Owner perform other measures, such as: removing trees
and brush from the embankment; monitoring wet areas;
installing observation wells; providing a valve pit
for the outlet works valve ; and ensuring that a plug
is available for upstream closure .

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 pro-
portions are given.

Submitted by:

GANNETT FLEMING CORDDRY
AND CARPENTER , INC.

~ SGl~~VIRdD
I, 0 .0

- 
PROFE~ S~O~~;t 

•~~

A. C. HOOKE AL3E~T 1 . E 3~~~ XE
Head , Dam Section

Date : 9 February 1979

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRI CT , CORPS OF ENGINE ERS

I; -.

- C. K. WITHERS
Colonel , Corps of Engineers
District Engineer

Date : q M~- 1i~
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SUSQUEHANNA RIVE R BASIN

RATTLESNAKE CREEK, LACKAWANNA COUNTY

PENNSYLVANIA

MAPLE LAKE DAN

NDI ID No. PA-00294
DER ID No. 35-42

PENNSYLVANIA GAS AND WATER COMPANY

PHASE I INSPECTION REPORT l 
-
-

NATIONAL DAN INSPECTION PROGRAM - -

JANUARY 1979

SECTION 1

-

. PROJECT INFORMATION

F 1.1 General .

a. Authority. The Dam Inspection Act , Publ ic
Law 92-367 , authorized the Secretary of the Army, through
the Corps of Engineers , to initiate a program of inspec-
tion 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.k~Maple Lake Dam consists
of a homogeneous earthfill embankment. The embankment
is 490 feet long and 23 feet high at the maximum section .

1: - 
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The spiliway is an irregular excavated channel at the
right abutment of the dam . An outlet works with a 24-inch
diameter cast-iron pipe and a valve at ~he downstream
toe is located near the middle of the embankment. A
dike is located about 500 feet right of the embankment .
It is 284 feet long and 3 feet high at maximum section .—
The various features of the dam are shown on the Plates
at the end of the report and on the photographs in
Appendix D.

b . Location. ~~rhe dam is located on RattlesnakeCreek approximately 3. 4 miles west of Moscow , Pennsylvania .
Map le Lake Dam is shown on USGS Quadrang le , Mosco~ ,
Pennsylvania , with coordinates N41 l9’35” and W75 35’OO ”
in Lackawanna County, Pennsylvania. Nesbitt Darn is
located downstream of Maple Lake Dam on Spring Brook
2.9 miles west of Maple Lake Reservoir. Rattlesnake
Creek flows into Nesbitt Reservoir . A location map is
shown on Plate 1.

c. Size Class i f icat ion.  Intermediate (23 feet
h igh , 115 1 ac re - f ee t) .

d. Hazard Classification. Hig h hazard.  Downstream
conditions indicate that a hijh hazard classification is
warranted for Maple Lake Dam (Paragraph 5 . l c . ) .

e. Ownership. Pennsylvania Gas and Water Company ,
Wilkes-Barre , Pennsy lvania.

f. Purpose of Darn. Water supply for the cotxnnunities
of Avoca , Duryea , Kingston , Moosic , Old Forge , Pittston ,
West Pittston , and Wyoming , Pennsy lvania.

g. Design and Construction History. Maple Lake
Dam was built in 1593 by the Spring Brook Water Company
under the general direction of G.F. Anthony , the company
superintendent . The dry masonry wall at the top of the
upstream embankment slope was constructed between 1893
and 1914. It was reportedly built to reduce wave
erosion on the embankment . The dike was constructed
in 1923. Between 1927 and 1953, the Owner was repeatedly
requested by the Pennsy lvania Water Power Commission to
increase the spiliway capacity and repair the embankmen t .
The owner delayed the work repeatedly , and it was never
accomplished .

-2-
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h. Normal Operational Procedure. The pool is
maintained at spiliway crest with excess inflow dis-
charging over the spiliway . Releases from the outlet
works , as well as spillway discharges , flow downstream
to Nesbi t t  Darn .

1.3 Pertinent Data.

a. Drainage Area. 1.0 square miles .~~~
b. Discharge at Damsite. (cfs.)

Maximum known flood at darnsite - unknown

Outlet works at maximum pool elevation -

70 (approxi .~at e ) .

Spiliway capacity at maximum poo l elevation -

500 (existing conditions)

c. Elevation. ~
2
~’ (Feet above m s l .)

Top of darn (design) - 1619.4

Top of dam (Existing) - 1617.4

Top of dike (design) - 1616.3 (approximate)

Top of dike (existing) - 1 6 1 5 . 9

Maximum pooi - 1617 .4

Norma l pool - 1613.0

~
1
~PerLrIDER records show 1.1 square miles. GFCC com-
puted the drainage area and found it to be 1.0 square
miles.

~
2
~An approximate datum for elevations was taken from the
reservoir level on the USGS Quadrangle . The datum
used on the Owner ’s drawings is Elevation 100.0. The
equivalence is Elevation 1613.0 (USGS) equals
Elevation 95.8 (Drawings).

-3—
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c. Elevation.  (cont ’d) .

Upstream invert outlet works - Not Available

Downstream invert outlet works -

1596.2 (Approximate)

Streambed at centerline of dam - 1596.2

d. Reservoir Length. (Miles.)

Normal pool - 0.50

Maximum pool - 0.55

e. Storage. (Acre-feet.)

Natural Pond - 3

Normal pool (sp iliway crest) - 657

Maximum pool (top of dam) - 1,151 (existing
conditions - excluding dike).

f .  Reservoir Surface. (Acres.)

Natural Pond - 3

Normal pooi (spiliway crest) - 99

Maximum pool (top of dam) - 126
(Existing Conditions - excluding dike).

Darn .

Type - Earthf ill

Length - Embankment - 490 feet
Dike - 284 feet

Height - Embankment - 23 feet
D i k e - 3 f e e t

Top Width - Embankment - 15 feet. (design)
Dike - 10 fee t .

-4-
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Side Slopes - Upstream - Embankment - lv on 2H
Dike - lV on 3H

Downstream - Embankment - lv on 2H
Dike - lV on 3H

- - Zoning - Homogeneous ea r th f il l .

Cutoff - Unknown.

Grout Curtain - None .

h. Diversion and Regulating Tunnel. None.

i. Spillway.

Type - Excavated channel with control section .

Length of Weir - None .

Crest Elevation - 1613.0 (Approximate)

Upstream Channel - Reservoir .

Downstream Channel - Variable bottom width - 
-

channel which deflects lef t  to stream
about 70 feet downstream of the ou tlet
works.

j. Regulating Outlets.

Type - Cast-iron-pipe - 24-inch diameter.

Length - 70 feet (approximate)

Closure - Gate valve at downstream toe.

Access - To valve stern only.

.5..
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SECTION 2

ENGINEERING DATA

2.1 Design.

a. Data Available. No engineering data was
available for review for the structure as originally
designed. In a study performed in 1914 by the Pennsylvania
Water Supply Commission , an account of design concepts ,
geology, 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 data in the report is limited. The
1914 study also included anal yses for hydrology and
hydraulics. A sunm~ary of the results of the analysesis on file. No engineering data for the construction
of the dike was available for review .

b. Design Features. The project is described in
Paragraph 1.2g. The various features of the darn are
shown on Plate 2 and on the Photographs in Appendix D.
Plate 2 was drawn from a survey apparently performed
in 1953. It cannot be considered a design drawing. The
Owner did not have any drawings for the dike. Survey
data acquired for this inspection is presented in
Appendix B. An attempt was made to duplicate the datum
shown on Plate 2.  As no permanent benchmarks could be
located , it is uncertain that the same datum was used.

c. Design Considerations. In one of the
periodic inspections by the Commonwealth , the inspector
expressed the belief that a core wall was constructed
in the embankment. No other data was available to
confirm th is .

2 . 2  Construction.

a. Data Available. Construction data for the
original structure that is available for review , con-
sists of the information contained in the 1914 report
prepared by the Pennsylvania Water Supply Commission .
Information in the 1914 report is limited; it consists
solely of the statement that “The embankments are said
to have been constructed of selected clay material

-6- 
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resting upon foundations from which loose rock and
vegetable matter were removed.” No data was available
pertinent to construction of the dike .

b. Construction Considerations. Since the
available construction data is limited , construction
methods cannot be assessed .

2.3 Operation. No formal records of operation were
reviewed. The Owner did not report any problems having
occurred over the operational history of the dam .

2.4 Evaluation.

a. Availability . Eng ineer ing data was provided
by the Division of Darns and Encroachments , Bureau of
Water Quality Management , Department of Environmental
Resources, Commonwealth of Pennsylvania , and by the
Owner , Pennsylvania Gas and Water Company. The Owner
made available an engineer for information during the
visual inspection . The Owner also researched his files
for additional information at the request of the in-
spection team .

b. Ade9uacy. The type and amount of design data
and other engineering data are very limited , and the
assessment must be based on the combination of available
data , visual inspection , performance history , hydrolog ic
assumptions , and hydraulic assumptions .

c. Validity . There is no reason to question the
validity of the available data.
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SECTI ON 3

VISUAL INSPECTION

3.1 Findings

a. General. The overall appearance of the dam
is poor . Deficiencies were observed as noted below . A
sketch of the darn with the location of some deficiencies
is presented in Appendix B on Plate B-i. Survey in-
formation acquired for this report is summarized in
Appendix B. On the day of the inspection , the pool was
1.4 feet below spillway crest.

b. Embankment. The embankment is in poor con-
dition . Heavy brush and small trees cover the top of
the embankment and the downstream slope . Newly fallen
leaves covered this area on the day of the inspection .
Details of the embankment were obscured. The down-
stream slope was lV on l.8H , as noted in the survey
information in Appendix B. Bulges that are about 1 foot
high extend along part of the downstream toe. As noted
in paragraph l . 2 g, a vertical dry masonry wall was con-
structed at the top of the upstream slope. This wall
is bulged severely and collapsed in many areas . The
soil behind this wall has slid. The combination of
wall movement and earth movement extends over at least
50 percent of the length of the embankment. There is
evidence of recent movement ; some areas of soil at the
top of the slide area have bare soil , with no grass growing
therein . Because of the movement , the existing topwidth
of the darn is about 4 feet. A sketch of the section where
movement has occurred is presented in Appendix B. A
profi le  along the top of the embankment is also presented
in Appendix B. The profile is uneven . No design data
was available concerning the design top elevation . A
discussion of the design top elevation is presented in
Section 5. Wet areas and standing water were observed
downstream of the toe . All these areas have poor natural
drainage.

The dike is covered with trees and brush. The
downstream toe of the dike terminates at a swamp. On
the day of the inspection , the elevation of the standing

-8-
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water in the swamp was higher than the pool elevation .
The elevation of the top of the dike is about 1 foot
below the elevation of the top of the embankment. A
profile and a section are shown in Appendix B. A positive
drainage path from the swamp to Rattlesnake Creek was not
observed , as the swamp is heavily overgrown.

c. Appurtenant Structures. The spillway is in
poor condition . The spillway control section is poorly
defined. The t imber spillway weir is rotted and collapsed.
The spillway outlet channel is severely eroded , espec ially
along the right bank . There is also some debris in the
channel. The outlet works is in good condition ; however ,
most of the outlet works could not be viewed. The
operating platform was constructed with dry masonry ,
which abut the embankment on 3 sides . On the day of
the inspection , the outlet works valve was partially
open; water was being released into Rattlesnake
Creek. The end of the pipe is beneath the dry
masonry opera ting floor ledge . The end of the pipe
could not be inspected or measured. The valve stern
protrudes through the operating floor. There did not
appear to be any means of access to the valve without
removing the dry masonry operating floor.

d. Reservoir Area. About 50 percent of the water-
shed is very flat , swampy , and wooded. This portion is
owned and controlled by the Pennsylvania Gas and Water
Company . The other 50 percent is rolling hills, with
farm fields and sparse suburban development. The access
road to the dam extends along the left shore of the
reservoir .

e. Downstream Conditions. Immediately downstream
of the darn, the stream has steep wooded banks. There is
a minor amount of small debris in the channel. The
stream flows for 4.0 miles in a steep channel to Nesbitt
Reservoir . In the above reach , there are two homes that
would def initely be flooded by failure flows from Maple
Lake Dam. There are other homes that would probably
be flooded in the above reach.

-9-.
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SECTION 4

OPERATiONAL PROCEDURES

4.1 Procedure. The reservoir is maintained at spillway
crest , Elevation 1613.0, with excess inflow discharging
over the spiliway and into Rattlesnake Creek . Rattle-
snake Creek flows into Spring Brook , at Nesbitt
Reservoir 4.0 stream miles downstream . A 24-inch dia-
meter cast-iron water supply line discharges into
Rattlesnake Creek , which flows into Spring Brook at
Nesbitt Reservoir . Since strearnflow is usually augmented
only when Nesbitt Reservoir is below spillway crest eleva-
tion , the valve on the Map le Lake water suppl y line is
usually closed.

4.2 Maintenance of Dam. The darn is visited daily by
two caretakers who record the reservoir elevation .
Weekly reports are mailed to the Owner ’s Engineer ing
Department. This information is used by the Owner ’s
Engineer ing Department for regulating flows in the
distribution system. The caretakers are also respon-
sible for observing the general condition of the darn
and appurtenant structures and reporting any changes
or deficiencies to the Owner ’s Engineering Department.
A Pennsy lvania Gas and Water Company engineer makes a
formal inspection of the darn each year , and the record s
are filed and used for determining priority of repairs .
Informal inspections are also made when the engineer
is on the site for other reasons.

4.3 Maintenance of Operating Facilities. Access to
the valve, other than the valve stem , appeared impos-
sible. Apparently, there is no regular maintenance
schedu le , but maintenance of items is performed when
deemed necessary . In response to the darn 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 vè~bal description of the
chain of command diagram for Maple Lake Dam and of a
generalized emergency notification list that is applicable

-10- 
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for all of the Pennsylvania Gas and Water Company dams .
The Owner said that during periods of heavy rainfall ,
available personnel are dispatched to the dams to ob-
serve conditions . All company vehicles are equipped
with radios , and the personnel can communicate with
each other and with a central control facility . Evalua-
tion of risk is made by the Owner ’s Engineering Depart-
ment . The Owner ’s Engineering Department is also
responsible for notification of emergency conditions
to the local authorities . Detailed emergency operational
procedures have not been formally established for Maple
Lake Dam , but are as directed by the Owner ’s Eng ineer ing
Department.

4.5 Evaluation Of Operational Adequacy . The operational
— procedures appear sat isfactory. However , in order to

ensure proper operation , the valve on the outlet pipe - -

should be fully opened and closed at least once a year .
The maintenance of the embankment and dike is poor. The
procedures used by the Owner for inspecting the dam are
adequate , but needed repairs have not been made . In
general , the warning system is adequate , but it would be
more effective if it were more detailed.

I-
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SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. No design data was available
for review . During 1914 , a report on the dam was pre-
pared by the Pennsylvania Water Supply Commission . The
report estimated the maximum spillway capacity at
330 cfs. This was determined with a 5-foot head and
a top width of 60 feet at the control section of the
spil lway . The estimate of discharge capacity was
qualified as being difficult to determine . The dis-
charge capacity used in the Report is not entirely com-
patible with the above-noted 5-foot head and 60-foot top
width . A discharge capacity of 500 cfs , with the embankment
at its existing elevation as discussed hereafter , was
estimated (Appendix C). The 1914 Report notes the existence
of the low area where the dike is presently loca ted. The
Report states that the area is 2.5 feet below the top of
embankment and that the area would act as an auxiliary
spillway . No discharge capacity was estimated for this area
in the Report.

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

c. Visual Observations

(1) General. The visual inspection of Maple
Lake 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 design elevation of the
top of the embankment was selected by estimating the design
elevation from the existing profile (Appendix B). Most
of the embankment is lower than the design .~leva tion .
At the right end of the embankment, the top elevation is
substantially lower . In this area, the top slopes down-
ward towards the spillway . The existing top elevation of

—1 2—
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the embankment was selected as that elevation where it
was estimated that discharges in the spillway would over-
top the spiliway channel and start flowing along the toe
of the embankment. This would create an erosion hazard.
Due to the nature of the topography, this elevation is
difficult to estimate.

The top of the dike is more than 1 foot lower than
the existing top of the embankment. The dike would act
as an emergency spiliway. However , the brush and trees
on the dike would retard discharges over it. Since the
outlet of the swamp at the downstream toe could not be
observed , it is not known if a backwater effect from the
swamp would reduce discharges over the dike .

(3) Appurtenant Structures. Conditions at
the spiliway make its discharge capacity difficult to
estimate. The discharge capacity is limited by the erosion
potential along the toe of the embankment, as noted herein .
The erosion observed at the right bank of the spillway
channel does not threaten the embankment and is not con-
sidered a deficiency . The erosion along the left bank
could eventually threaten the embankment. The debris
observed in the channel could cause overtopping of the
banks and allow water to flow along the toe of the
embankment.

The outlet works pipe extends under
pressure through the embankment . The Owner stated that
various size plugs and an in-house diving capability are
available to plug the line upstream . However, the Owner
did not know if the correct size plug was available.
If it is available , then the closure facilities are deemed
adequate. -

(4) Reservoir Area. No conditions were ob-
served in the reservoir area that might present significant
hazard to the darn. The assessment of the dam is based
on existing conditions and the effects of future develop-
merit are not considered. Access to the darn is adequate.

(5) Downstream Conditions. No conditions were
observed downstream from the dam that might present sig-
nificant hazard to the darn . A Phase I Report for the

.13- 
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National Darn Inspection Program was previously prepared
for Nesbitt Dam. In that report , the spillway of Nesbitt
Darn was rated as seriously inadequate. Because failure of
Map le Lake Dam could cause failure of Nesbitt Dam during
certain conditions and because there are residences down-
stream of Maple Lake Darn that would be flooded by its
failure, a high hazard classification is warranted for
Map le Lake Dam .

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 (Intermediate) and hazard potential (High) of Maple
Lake Dam is the probable maximum flood (PMF).

(2) Description of Model. The watershed was
modelled with the HEC-1DB computer program. The HEC-1DB
computer program computes a PMF runoff hydrograph and
routes the flows through both reservoirs and stream sections .
in addition , it has the capability to simulate an overtopping
dam failure. The PMF inflow to Maple Lake was routed through
the dam . The outflow from the dam was routed downstream
to Nesbitt Reservoir and through Nesbitt Dam . It was
assumed that no runoff occured downstream of Maple Lake Darn.
Identical methods were used for various percentages of
the PMF .

(3) Suninary of Results. The following table
si.mnnarizes the results. Selected parts of the program out-
put are in Appendix C. The total PMF rainfall is 24.9
inches .

PMF 1/2 PMF

Total Runoff (inches) 22.8 11.4
Inflow to Map le Lake Dam (cf s) 3656 1828
Outflow from Map le Lake Darn (cfs)  2411 578
Depth of Overtopping Maple Lake

Dam (feet) 1.69 0.44
Inflow to Nesbitt Darn (cfs) 2351 566
Outflow from Nesbitt Darn (cfs) 1822 387

—14- 
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Nesbitt Dam would not be overtopped by the P?~ occuring
over the Maple Lake watershed. The existing spiliway
can pass 42 percent of the PMF without the overtopping
of the dike .

(4) Spil iway Ade~uacy. The criteria for rating
a spiliway is presented in Appendix C. The dike at Maple
Lake Darn would be overtopped by 0.44 foot during the 1/2
PMF . The dike was assumed to fail over a 70-foot long
breach 0.1 hour after it would be overtopped by 0.2 foot .
The breach was onl y assumed to extend down 3.4 feet. A
breach of this size will raise the stream depth by 2.8
feet at a dwelling located near the stream. This would
significantly increase the hazard to loss of life down-
stream from the darn. Nesbitt Dam would not be overtopped
by the failure of Maple Lake Dam , considering that no
other inflow occurs to Nesbitt Dam. The spiliway capacity
of Maple Lake Darn is rated as seriously inadequate.

II
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SECTION 6

STRUCTURAL STABILITY

6. 1 Evaluation of Structural Stabi l i ty.

a. Visual Observations.

(1) General. The visual inspection of Maple
Lake Dam , which is described in Section 3 , resulted
in a number of observations relevant to structural
s t ab i l i t y .  These observations are evaluated herein
for the various features.

(2) Embankment. Brush and trees on the
embankment slopes or at the toe are undesirable. The
failure of the dry masonry wall and the accompanied em-
bankment slide at the top of the dam along the up-
stream slope is of major concern . The embankment
sliding behind the wall indicates that the failure of
the wall was a shear type fai lure.  The slide surface
is relatively fresh in some areas indicating that move-
ment was relatively recent . It was not possible to
determine if the f a i lu re  was a shallow shear failure
or a deep-seated shear failure , however , the failure
appeared to be a shallow shear failure . Because of
the slide in some areas , the top width of the embank-
merit is onl y about 4 feet wide . Where the dry masonry
wall fai led , there is no upstream slope protection at
the top of the dam. A review of photographs in the
PennDER f i les  shows that the top of darn was approxi-
matel y level in 1914. Subsequent photogr aphs and
Plate 2 show that failure of the dry masonry wall and
accompanied embankment failure has been occurring
over an extended period. The downstream slope is
steeper than the design slope listed in the Pennsy lvania
Water Supply Commission Report of 1914. The steep
downstream slope may be related to the bul ges observed
at the toe. It was not possible to determine if the
wet areas and seepage at the downstream toe of the
slope were related to seepage from the embankment or
to poor surface drainage .

-16-
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Brush and trees on the dike are undesirable.
The uneven top elevations on the dike are probab ly caused by
poor construction practice. 

-

(3) Appurtenant Structures. No conditions
relevant to structural  s tabi l i ty  were observed at the
spillway .

Access to the pipe and valve of the
outlet works is impossible without removing the dry
masonry operating floor .

b. Design and Construction Data. No record of
design data or s tabi l i ty  anal ysis was available for
review. Furthermore , almost nothing is known about the
embankment or i ts foundation . Analysis of the embank-
merit stability is beyond the scope of this study.  Also ,
sufficient  data on the eng ineering properties of the

F embankment material would have to be acquired before
the analysis could be performed.

The embankment cannot be considered to have
more than a marginal factor or safety for structural
stability due to the observed deficiencies and the un-

F certain nature and condition of its interior composition .

c. Operating Records. No formal records of
operation were reviewed. Evidence of some instability
on the embankment was noted in the periodic inspections
performed by the Commonwealth .

d. Postconstruction Changes. As noted herein ,
there is sufficient information available on all modi-
fications made to Map le Lake Darn , such that its stability
can be assessed.

e. Seismic Stability. Maple Lake Dam is located
in Seismic Zone 1. Normal ly 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 earthquake loading. However , since
there are no formal static stability analyses, the
theoretical seismic stability of Maple Lake Darn can-
not be assessed.

—17-
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SECTION 7

ASSESSMENT , RECOMMENDATIONS , AND

PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety.

(1) Based on the visua l inspection , available
records , calculations , and past operational performance ,
Map le Lake Dam is jud ged to be in poor condition . The
exist ing spiliway will  pass onl y 42 percent of the PMF
without overtopp ing of the dam . The failure of the dam
will  cause a significant increase in tailwater downstream .
The spiliway is rated as seriously inadequate . According
to cri teria established for these studies by OCE , the
dam mus t be classified as unsafe because the sDillway
capacity is serious ly inadequate .

(2) There is no formal stability anal ys is available
for ~ap1e Lake Dam . There is evidence of problems such as
fa i lure  of the dry masonry wall and its retained fill
at the top of dam and bul ges at the toe . The embankment
cannot be considered to have more than a marg inal factor
of safety for structural s tabi l i ty .

(3) The visual inspection resulted in some
deficiencies , which are summarized below for the various
features.

Feature and Location Observed Deficiencies

Embankment:
Slopes Trees and brush

Upstream slope Wall failure and re-
sultant slide

Top Below design elevation

Downstream toe Bulges , wet areas , and
brush

-18-
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Feature and Location Observed Deficiencies

Dike Trees and brush

Spiliway:
Outlet channel Brush and trees , poorly

defined section , and
erosion hazard

Outlet Works:
Closure facilities Uncertain availability

Valve No access to valve

b. Adequacy of Information. The information
available is such that an assessment of the condition of
the darn can be inferred from the combination of visual
inspection , past performance, and computations performed
prior to and as part of this study.

c. Urgency. The recommendations in Paragraph 7.2
should be implemented immediately.

d. Necessity for Further Investigations. In order
to accomplish some of the remedial measures outlined in
Paragraph 7.2, fur ther investigations by the Owner will be
required.

7.2 Recommendations and Remedial Measures.

a. In view of the concern for safety of Map le
Lake Darn , the following measures are recommended to be
undertaken by the Owner , in approximate order of
priority , immediately:

(1) Perform additional studies to determine
the extent of movement of the embankment and to ascertain
the structural factors of safety for the embankment.
In this regard , additional investigations will be
necessary to determine the engineering soil properties
of the embankment and the foundation, as well as the location
of the water level in the embankment . The latter may be
accomplished with the observation veils recommended below .
Take remedial measures as required to restore the embank-
ment to either its origina l template or a more suitable
template.

— 19—
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(2) Perform additional studies to more accurately
ascertain the spiliway capacity required for Maple Lake
Dam as well as the nature and extent of mitigation measures
required to make the spiliway hydraulically adequate and
to remove the erosion hazard. Designing the dike to
be overtopped may be a suitable approach , but the spill-
way should be provided with a veir and the spiliway channel
should be protected against erosion.

(3) Remove brush and trees tha t are in the
spillway outlet channel and that are on or near the
embankment and dike. When the brush and trees are re-
moved , the embankment should be inspected on a regular
basis to check for wet areas or seepage.

(4) Provide a valve pit for the outlet works valve.

(5) Install six or more observation wells , or
other instrumentation, downstream of the axis of the
embankment. One well , or other instrumentation , should
be located in the vicinity of each of both the two wet
areas and the seepage area. The others should be at
appropriate locations to determine general water levels
in the downstream embankment. Data collected from ob-
servation wells or other instrumentation should be
utilized in evaluating the stability of the structures
and assessing piping potential . The area along the
downstream toe should be graded to provide positive
drainage. Continue to observe wet areas and seepage
downstream of the embankment. If conditions worsen ,
appropria te action should be taken to control apparent
seepage with properly designed drains.

(6) Ensure that proper plugs are available for
upstream closure facilities on the outlet works pipe .

b. In addition, it is recommended that the Owner
modif y his operational procedures as follows:

(1) Develop a detailed emergency operation and
warning system for Maple Lake Dam.

(2) Provide round-the-clock surveillance of
Map le Lake Dam dur ing periods of unusuall y heavy rains .

(3) When warnings of a storm of major proportion s
are given by the National Weather Service , the Owner should
activate his emergency operation and warning system procedures .
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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 spLllways. The recom-
mended Spiliway Design Flood (SDF) for the size (small , intermediate ,
or large) and hazard potential (low, significant, or high) classification
of a darn is selected In accordance with the criteria. The SDF for
those dams In the high hazard category varies between one—half of the
Probable Maximum Flood (PMF) and the PMF. If the darn and spillway
are not capable of passing the SDF without overtopping failure , the
sptllway capacity Is rated as inadequate . U the dam and splllway are
capable of passing one-half of the PMP without overtopping failure,
or if the dam Is not in the high hazard category, the spiliway capacity
is not rated as seriously inadequate. A spiUway 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) Darn failure resulting from overtopping would significantly
increase the hazard to loss of life downstream from the dam from that
which would exist j ust before overtopping failure ,

(c) The dam and spiliway are not capable of passing one-half
of the PMF without overtopping ur .

----.5- —-~~~~~~-- — - - - - -—_5- -5-—--- -~~~~~~—~~- ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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APPENDDC C

S~~~~~ J 6 H A ~J~J4 Rivsr Bssin

Name of Strearn : R A T T LE s~~A~~r C~~s~ I’..

Name of Dam: JYl A ~..c L. i~ i~ r

ND~~ID No.: ?4 - oo~~~~
DER ID N0.: 35 ’1~ .

Latitude: t\1 “I I ° I ~ 
• Longitude: W 75’ • ô

Top of Darn (low spot) Elevation: ~~~~ .14

Streambed Elevation: 1S9~~. ~ Height of Dam : 23’ ft
.4Reservo ir Stora ge at Top of Dam Elevation: 11S 1 acre-ft

Size Category : _______________________________

Hazard Category: _______________________________ (see Section 5)

Spiliway Design Flood : ~~ f’4~~
a. 

~~~~~~~~ •~ T~ P &&~~i~~~ .ed ~~~~
•4 ~ )( S T ’ A i~~ 7o ~ •~~ D4w~. ‘ UPSTREAM DAMS

Distance Storage
from at top of
Darn Height Dam Elevation

Name j~ 1les) itt) (acr.-ft) Remarks

N o~~ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

DOWNSTREAM DAMS

NEs~~Tr J L... %O ~
___________  

C s,ti,~,.. ø ’;~.*a~ ~~~~~~~~~~

C — 2.

h— 
.
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S U ~ River Basin

Name of Stum: ~~ A LE~~~~~Al~.( Cact~~~~

Name of Dam: fY~ p~ ~.z L A i.~ (

NDS ID No.: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DER ID No.: ~~~~~~~~

Latitude: fsJ L4~~b 
~2.0 

- 

Longitude: W ’l5° 35

DETE RM INATION OF PMF RAINFALL
For Area A

which consists of Subareas A of p sq. mile

Total Draina ge Area 
_ _ _ _ _ _ _ _ _ _  sq. mile

PMF RaInfellIndex — I~~~~~12.I�~~~ in, 24 .hr. , 200 .q mile

Hydromet. 40 Hydromet. 33
(Susqueha nna Basin) (Other Basins)

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

Geographic Adjustment Factor q ~ 1.0

Revised Index Rainfafl ~~~~ N/A

RAINFALL DIBTRIBUTK)N (percent)

6 hours lie
12 hours 

_ _ _ _ _

24 h oura 1,34
48 hours 

_ _ _ _ _

72 hours 1~I’s”
96 hours 

_ _ _ _ _

- ,  . 
C-3

.5— — . 5 — - -- ~~~~~~~~~~~~~~~~ 
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Deta for D.m at Outl.t of Bub~~SS___________________

(..e Sketch on Sheet C-.!j)

Name of Dam: L A  e~E’ 
- 

Sheet 1 of __

Height: _________________ (.1 IPT$)

SpiLiway Date: Existing Design
Co~~itIcna gq~~itiqq. .

Top of Dam ElevfttlOfl ~f~~7.4
Spillway Cre .t Elevatiofl j~~t3 .0 _ _ _ _ _ _ _ _ _ _

Sptllway Heed Available (ft) ‘4~ 4 _ _ _ _ _ _ _ _ _

Type SpLUway EIx ~ *z~ t~~. ~~~~~~~~~~~ ~~~~ C J ~Rob.
“C” Value — SptUway 2,7
Crest Length - SpllIway (ft) ~~~~~~
SDLUwSY Peak Discharge (Cf.) JO ’I ‘*. )~~~0

Auxiliary Spiliway Crest Elevation go~~( _ _ _ _ _ _ _ _ _ _

Auxiliary Spiliway Head Available (ft) ~4/A P4 J A
Type Awdliary SpIllway t~ J A

“C” Value - Auxiliary Spiliway MIPI 11 A
Crest Length - Auxiliary Spiliway (f t) )L I A N
Awd1L~ry S~U4-~’~~Peak Discharge (Cf.) t~3j A t4

Combine d S~illwev Dischar ge (cfs) ~~fl 00 3 ~ 0

Spiliway Rating Curve:

Elevation 0 Spillway (cfs) OAwciliarvSDiIlwav (cfs) Combined (Cf.)

- I~~%3.0 0 _______________ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  
~~~~~~~~~

_ _ _ _ _ _  
/ 00 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

~~~~~ ~ 1jO - 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  

2W0 —

_ _ _ _ _  
390 

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

I I% ~ .O_ ~~~~~~~
_______  ____________  ____________________  “ $0
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Data for Dam at Outlet of Subarea A 1..
Name of Dem: L A ~~E Sh.et2of _

Outle t Work s Rat ing: Outlet I Out lt  2 Outlet 3

Invert of Outlet (A’~ç~~.% s vw~~~ i) ~~~~~~~~~~~~~~~ 
_ _ _ _ _  _ _ _ _ _

Invert of Inlet A~1C~4~~~~LC 
______  ______

Type _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Diameter (ft) - D ~~~. 0 _ _ _ _ _  _ _ _ _ _

Length ( f t ) -L  -lOt 
_ _ _ _  _ _ _ _

Area (sq. ft) A 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

N . 0% ’4 _ _ _ _ _  _ _ _ _ _

K Entrance 0, ( 
_______  _______

K Exit 1,0 
_ _ _ _ _  _ _ _ _ _

K Frict ion~.’ 29.I N2L/R4I3 
1. O~ ______  ______

Sum of K _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

(1/K)O 5 ~~~C .~~ 3J 
_ _ _ _ _ _  _ _ _ _ _ _

Maximum Head (ft) - HM 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Q C A V ’2g(HM)(cf.) .7
~ _ _ _ _ _  _ _ _ _ _

Q Combined (cfs) ~ 70 
_ _ _ _ _  _ _ _ _ _

* R Hydraulic Radius — (Area/Wetted Perlm.ter)
D/4 for Circular Cor~Iuits.

C-,
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Date for Dem at Outl .t of Subarsa Ai—
Name of Dam: tV

~ A?L~~ 
LAI~.( Sheet 3of _

Storage Data :
~~1 t . 5  _____

Area
Elevation i.crea) 

-

-; /5~3.0 
_ ELEVO* 0 0 0 _ _ _ _ _ _ _ _ _

~~~~~ CLVYI _ L . -M ~~~~~~~ _ _ _ _ _ _ _ _ _

i 1 I ~%.0 : Et.~ 1i gg ~Ai ~~ i4 _1~I1:si.
_ _ _ _ _ _ _  _ _ _ _ _  

jj~~~ / i S’I 
_ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _  
13ff B LR~~. iLli l _ _ _ _ _ _ _ _ _

_ _ _ _ _ _  
114L4 L4q~~ ~~~~ _ _ _ _ _ _ _ _

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

**

* ELEVO — ELEV1 — (3S 1/A1) -:

** pianimetered contour at least 10 feet abov, top of dim

Reservoir Area at t~ .I~6 percent of watershed •

Remarks: ___________________________________________

t-~~
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Dat e for Dam at Outlet of Subarea /1 i-
Name of Dam: fflA?1~~ LA ~~~~ She.t 4 of _

Breech Data:

Sketch of Dam Profile (not to scale) : ‘D~ $Z

~~•~~~
‘ - —

~~~~ I
______________________  3’:

Sketch of Top of Dam (not to scale):

17 ,t

Soil Type from Visual Inspection : ~~~~~~~ 5z&. f

Maximum Perm&~~ible Velocity (Plate 28 , EM 1110—2—1601 ) ._. & __.fp.
(from Q — CLH” — V ’A and depth — (2/3) x H) A ’  L -&

HMAX I (4/9V2/C2) 1  
_ _ _ _ _ _ _ _  

f t . C  2.7
!(MAX + Top o~’d~s~ ~lev. — I 1 . 1 .  — PAlLEt

(Above Is elevation at which failure would start)

Dam Breach Data:

BRWID - 70 ft (width of bottom of breach)

Z I (slde. slopes of breach)

ELBM — / ~~i3 0 (bottom of breach elevation .
minimum of zero storage elevation)

WSEL — ~4 ‘3 0 (normal pool elevation)

T FAIL - _.....~~~~~~~~...... mins 
• ~ 

,,
~~~~ ,~~~ ~vray ~4’ ,r

0.1 hr . (time for breach to d.v.lop)

~~— ‘ l

-- — - - - ~~~~~~~~~~~~~~~~~~~ — -— -—-~~~~ ---— _~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  River Basin

Name of Stream: ~R ATT I.E ~~~~ A1~~~ CQ e.~~~
Name of Dam : LAv ~
NDi

t
D N0.: __________________

DER ID N0.: ~~~~~~~
Latitude: N ‘41 ~ I q 3~ 

• Longitude : W’ 75° 35’ 0~~ ”

Drainage Area : ~~ 9~ sq. mile

Data for Subarea: ~ (see Sketch on Sheet c-~j)

Name of Dam at Outlet of Subarea : TY~ A?I..
~ 

L. 4

Drainage Area of Subarea: 0. ~?6 sq. mile

Subarea Character istics:

Assumed Losses: 1.0-inch initial abstraction + 0 0 5  inA’w

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

L — Length of Main Watercourse extended to the divide — 1.I mile 5

LCA - Length of Main Watercourse to the centroid - 0 • � mile

From NAB Data: 9av~’ i/ , p~.4rc (
• ~ 

-s ANSI p~~~~~•~~
.i ~ r ~~g o A .  10

Cp- ~~~~ L j~11•
ir
01, •

CT S /•‘
.. 

1 E p

Tp 11 Ci x ( L x L CA)0 3 . /•~~•ç (hr.) d $b1 U~ SD

Flow at Stsrt of Storm-l .Scfs/ sq. milexSubarea D.A -~~~~~~~~ cf.

Computer Data :

QRCSN . —0.05 (5% of psak flow)

RTIOR — 2 . 0

Remarks: ___________________________________________

C -a . .

— -
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Date for Dam at Outlet of Subarea A Z.
(see Sketch on Sheet C-.fj..)

Name of Dam: NEs~ irf Sheet lof_

Height : I 0 I (existing)

Spiliwey Date: F~~o” ?~~AS~ 
1. Rt~~~~~g Design

Conditions Condition.

Top of Dam Elevation Jj~~~.0 
_ _ _ _ _ _ _ _ _ _ _

Spiliway Crest Elevation / / S~ . 0 
_ _ _ _ _ _ _ _ _ _ _ _

SpiIlway Heed Available (ft) /0. 0

Type Spiliway p C ~
“C’ Value - Spillway ,1•-0~ _ _ _ _ _ _ _ _ _ _ _

Crest Length - Spiliwey (ft) ~ go. 0 
_ _ _ _ _ _ _ _ _ _

S~LUwav Peak Discharge (cfs) 19~ 54’O _ _ _ _ _ _ _ _ _ _ _ _

Auxiliary SpiUway Crest Elevation _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

Auxiliary SpLllway Head Available (ft)
Type Auxiliary Spiliway 

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

“C” Value - Auxiliary Sptllway 
_____________  _____________

Crest Length - Auxiliary Spiliwey (ft)
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

AwdlIarv S~Lllwev
Peak Dischar ge (cfs) 

_____________  _____________

Combined S~lllwav Dischar ge (of.) I S I ?  0 _ _ _ _ _ _ _ _ _ _ _ _

Spiliway Rating Curve :

Elevatio n p SDillwav (cfs) OAuxlllaxv SDiUwev (cfs) Combined (Cf.)

A) Of ~~~~~~~~tZE~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

C-’3

—-.5’- —-.5 -5--- - --ti5~~- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~/ -
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Data for Dam at Outlet of Subarea A ‘2..
Name of Dam: iVE.~2~ TT

Outlet Work. Rating: Outlet 1 Outlet 2 Out let 3

Invert of Outlet _______  _______  _______

Invert of Inlet _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Type 
_ _  _ _  _ _

Dlameter(ft) D _ _ _ _  _ _ _ _  _ _ _ _

Length (f t) -L P~~ s~ i ~c~oA~r
Area (sq. ft) A _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

N _ _  _ _  _ _

K Entrance ______  ______  ______

K ExIt _ _ _  _ _ _  _ _ _

K MctiOfl*_ 29.1N2L/R4/13

Sum of K _______  _______  _______

(1M00’5 — c
Maximum Head (It) - HM 

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

Q— CA V2 g (HM ) (c f s )  
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Q Combined (cfs) 
. ~~~~~~~~~~~~~~~~ ~~~~ _ _ _ _ _

• R — Hydraulic Radius • (RisS/Wetted Perimeter) —
D/4 kr Ckoulsr Ca~~dIs.

( - ~

C-, ’?
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Date for Dam at Outl et of Subarea ~4 ~~~
_.

Name of Dam : /~/6 ~ ~~s rr Sheet 3 of

Storage Date :
gtorsa.

Area million
Elevation (acres)

/o(~. 7 — E LEVO 0 
- 

0 0

//c~.o—ELEV 1 //~~ —Al ~~~12 3937 — S i  _ _ _ _ _ _ _ _ _

11~~.0 / 2 3  /~~qo .S’OJ ’I _ _ _ _ _ _ _ _

* ELEVO — ELEV1 - (3S1/A1)

-FtenMelsud .set. t._ as ki sS 10 lees shave-tip sf darn

Rsservolr Area at Top of Dam is N/h psro.nt of weter.hed.

Remarks: 
—

( )

5- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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APPENDDC C
~
,
~~1

SUMMARY

&~
_ ~4 2~Subarea ~~~~~ Subarea Subarea Total

Dra inage Area (sq . mile) ~~ .9 (. Ps iJ~
PM F:

Peak Outflow (cfs) 
_ _ _ _ _ _  

1822. 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

Total Runoff (inches) — 
—

Dam at Outlet? _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Is Dam Overtopped ? -y s ~. N 0 
______  ______  ______

Depth of Overtopping (It) I • —

One—Half PMF: V” L*~1 NI ,i’

Peak Outflow (cfs) ~~~~~ _ 312-_ _______ _______ _______ 

—

Total Runoff (Inches) — 

— _______  _______  _______  _______

Dam at Outlet ? “1f.~ ______  ______  ______  ______

Is Darn Overtopped ? j es 
______  

, j c  ‘psi.’ ~~~~~ -t m ...

Depth of Overtopping (ft) 
______  

—

Does Darn Fail ? _~_t&__ p -J o  
_______ _______ _______

Peak Failure Outflow (cfs) ~~~~ ______  ______  ______  ______

- 
At ttme (hrs) — —

Sptllway (percent of PMF) ~/2. . 
_______  _______  _______  _______

DOWNSTREAM SUMMARY

Peek Water Surface Elevation
Before Fa ilure After Fa ilure Remarks

£‘ i2.P’
Cross Section .3 iso i..a. iso~’.o ~~~~~~~~
Cross Section~~~~~~~~~ / 320. 2. J3.2O.7 

_ _ _ _ _ _ _ _ _

Cross Section 
_________  ____________  __________  ____________

Cross Section _________  ____________  ___________  ____________

Cross Section _________  ____________  ___________  ____________

c— I’

— 5--~~~~~~~~~~~ - - -5- 
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SUSQUEHANNA RIVE R BASIN

RATTLESNAKE CREEK, LACKAWANNA COUNTY

PENN SYL VAN IA

MAPLE LAKE DAM

NDI ID N o. PA-00294
DER ID No. 35-42
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APPENDIX E

GEOLOGY

1. General Geology. The damsite and reservoir
are located in Lackawanna County . Lackawanna County
was completely covered with ice during the last con-
tinental glaciation of Pleistocene0tim~ . The general
direction of ice movement was S 35 -40 W . Glacial
drift covers the entire County , except where subse-
quent erosion has removed it. Thick deposits of
glacial outwash occur in many places along the Lackawanna
River, and are 50 to 100 feet thick near Dickson ,
Scranton, and Moosic.

The only important structural feature in
Lackawanna County is the Lackawanna Syncline , which
traverses the County in a southwesterly direction.
The syncline enters the County at the northeast corner
as a narrow shallow trough, gradually deepens and
broadens toward the southwest , and reaches its maximum
development in Luzerne County. The rock formations
exposed range from the post-Pottsville formations
(youngest) through the Pottsvi].le, Mauch Chunk shale,
Pocono sandstone to the Damascus formation of the
Catskill group (oldest). The rim rocks, the Pottsville
fortnation0and Po8ono sandstone, have dips that rarelyexceed 10 to 20 and form a rather simple syncline.
The core rocks, the post-Pottsville formations , are
folded into a series og minor anticlines and synclines
which trend about N 70 E. The rocks in the north-
western and southeastern parts of the County , outside
of the limits of the Lackawanna Syncline, are generally
horizontally stratified.

The Lackawanna River, in general, follows the
axis of the Lackawanna Syncline. Southeast of the
Lackawanna River, the rise in terrain is quite gradual
and the crests of the high mountains are several miles
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from the Lackawanna River . Streams , such as Roaring
Brook, Stafford Meadow Brook, and Spring Brook, have
cut deep canyons through the mountains and follow a
tortuous course to their confluence with the Lackawanna
River near Scranton , Pennsylvania. Northwest of
Lackawanna River , the mountains rise abruptly to a
sharp ridge which in most places is somewhat higher
than the country to the northwest. Consequently, most
most of the drainage in this part of the County flows
westward by way of Tunkhannock Creek. A few small
tributary streams, however, such as Leggetts Creek ,
flow eastward from this area into Lackawanna River.
In the area of interest , the Lackawanna River stream-
bed is founded in post-Pottsville formations. Pro-
ceeding uphill from the river , the older Pottsville
formation, Mauch Chunk shale , Pocono sandstone , and
Catskill continental group are encountered in turn.
The tributary streams, in flowing down the mountains ,
have generally cut through or around the hard sandstone
and conglomerate members, and have eroded their stream-
bed into the softer shales and glacial till. The
Catskill continental group of rocks underlies the greater
part of Lackawanna County .

2. Site Geology. Maple Lake Dam is founded in
an area that is underlain by the sandstones and shales
of the Catskill group to the southeast of the Lackawanna
Syncline and the Lackawanna River . The darn was con-
structed across the outlet of an existing natural lake
in 1893, in order to raise the water surface and increase
the storage capacity of the lake. The natural lake was
created in a depression upon a small plateau which has a
higher elevation than the surrounding terrain. The natural
pond , originally called Rattlesnake Pond , was the headwaters
of Rattlesnake Creek which flowed from it. The rock
underlying the plateau area is apparently hard resistant
sandstone : whereas, the surface upon which the lake and dam
are situated is a relatively deep strata of decomposed red
shale, or red clay. There are no rock outcrops in the
vicinity of the dam. In the 1914 Inspection Report, made by

• engineers of the Water Supply Con!nission of Pennsylvania
after discussions with the owners and designers, it is
reported that the embankment was constructed of selected
clay material resting upon a clay foundation from which
loose rock and vegetable matter had been removed.
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