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PREFACE

This  report  has beon prepared  under  guidance conta ined  in t l i c
Recommended Guide l ines  fo r  Safety inspection of Dams , tor Phase I I n v e s t i —
gations. Copies of these  guidel ines may be ob t a ined  f r o m  the O f f i c e  of
Chief of Engineers , Washington, D.C. 20314. The purpose of a Phase I
investigation is to identif y expeditiously those dams which nay pose
hazards to human life or property. The assessmen t of the general. condition
of the dam is based upon available data  and v isual  inspec t ions .  Det a i l ed
investigation , and an a lyses involving topograp hic mapp ing,  subsurface
i n v e s t i gat i o n s , t e s t i n g,  and de ta i led  c om p u t a t i o n a l  evaluat ions  are
beyond the scope of a Phase I investi ga t ion ;  however , the investigat ion
is intended to identify any need for such studies.

In rev iew ing thi s repor t, it should be real ized t h a t  the r ep o r t e d
condition of the dam is based on observations of field conditioii’ at tit
ti m .’ of inspection along with data available to the  inspec t ion  t e a m .  In
cascs where the reservoir was lowered or drained pr ior  to i n spec t i on ,
such action , while improving the stability and safety of the dan , removes
the norma l load on t h e  s t r u c t u r e  and may o b s c i r ’  ce rt a i n  c o n d i t i o n s) which might otherwise he detectable if inspected under the normal operat in ;
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 co ndition of the dam will continue to r e p r e s e n t  the c o n d i t i o n  of
the dam at some point in the future. Only through frequent iflSj)e~ t ions
can u n s a f e  condi t ions  be detected and only th roug h cont inued care and
maintenance can these conditions be prevented or corrected .

Phase 1 inspections are not in tended to prov ide detailed hydrolog ic
and hydraulic analyses. In accordance with the establ&shed Guidelines ,
the spiliwa y design flood is based on the est imated “Probable Max imum
Flood” for the region (greatest reasonably possible storm runoff), or
fra ctions thereof. The spillway design flood provides a measure of
relative ~p ilIway 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 REPORT
NATIONAL DAN INSPECTION PROGRMI

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECO~~!ENDATIONS

of Dan: TOWANENSINC TRAILS I)AN , NUI NO. PA—00920

State & State No: PENNSYLVANIA , 13—108

o County: CARBON

• Stream : WOLF RUN

Date of Inspection: June 19, 1979

Based upon the visual inspection , past performance and the available
eng ineering data, the dam and its appurtenant structures appear to be in
good condition.) In accordance with the Corps of Eng ineers ’ evaluat ion guidelines , the
size classification of this dam is intermediate and the hazard classifi-
cation is high. The sp iliway capacity is inadequate to pass the ?NF
(Probable Maximum Flood) peak inflow without overtopp ing the dam. the
project is capable of pa ssing 84 per cent of the PMF and is considered to
be inadequate, but not seriously inadequate.

The following recommendations are made for action by the owner:

1. That the erosion scars on the downstream slope be repaired and
that steps be taken to improve the slope cover to protect
against future erosion of the slope.

2. That the seepage condition downstream from the toe of the
embankment  be monitored on a regular basis noting and re-
cording volume and clarity. if increase in volume or any
turbidity is observed , take immediate steps to identify the
source and correct the condition .

3. That the crest of the dam be brought to the design elevation
over its entire length.

4. That hole behind the left spillway outlet channel wall be
filled.
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PHASE I I N S P E C T I O N  REPORT
NATIONAL DAM INSPECTION PROGRAM

TO WANE NS INC TRAILS DAM

ND I —ID NO. PA—O 0 92O
DER — ID NO. 13—108

SECTION 1 — PROJECT INFORMATION

1.1 GENERAL

A. Authorit y

The Dam Inspection Act , Public Law 92—367 , authorized the
Secretary of t h e Army , through the Cor ps of Eng ineers , L~ ) in i t i a te  a
program of inspec tions of dams throughout the United States.

B. Purpose

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

1.2 DESCRIPTION OF PROJ EC t

A. Descri p t ion  of Dam and Appur tenances

~~ The Towamensing Trails Dam is a 38 f oot high zoned eart hf i ll
dam with an embankment length of about 3200 feet. Impervious mat ’rial
forms the upstream section of the embankment and has a surface slope of
3H to 1V. Random flll makes up the remaining portion of the embankment

• and forms a downstream slope of 2.5H to 1V. An internal drainage system
includes a vertical stone drain 30 inches in width over the major  l eng th
of the embankment. This vertical drain connects to a horizontal blanke t
dra in which discharges into a 12—inch diameter D rforated drain p ipe
j u st beneath the downstream toe of the embankment. er te--~~~pen44x F .
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A five foot deep key trench of impervious
soil is located at the upstream toe of the embankment. This trench has
a bottom width of 30 feet.

The sp illway, located at the left abutment , is a 50 foot wide
concrete ogu e section with a crest elevation of 1,645. Design cr est
elevation of the embankment is 1650.5. The outlet channel for the
spiliway I s paved with c-oncrete and has concrete training walls extendin g
to a poin t 300 feet downstream from the spillway . Beyond the paved area
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the channel is lined with riprap for about an additiona l• 1100 feet to
where the channel joins the original Wolf Run stream. Refer to Append ix
F, Plate VII for spiliway in format ion .

The outlet works for this dam consists of about 200 lineal
feet of 36—inch diameter reinforced concrete pressure p ipe supported on a
concrete cradle. Upstream discharge control is provided by means of a
slop ing slide gate with operation control from the top of the Oan .
Concrete cutoff collars are provided along this p ipe on 16 foot c e n t e r s .
A r e i n f o r c e d  concre te  impact type energy dissi pa to r  is located at the
downstream end of the outlet pipe. Refer to Appendix F, Plate VI for
,utlet works information.

B. Location: Penn Forest Township
U.S.G .S. Quadrangle , Pohopoco , Pa.
Latitude: 40°—59.8’, Longitude: 75 °—34.2’
Refer  to Appendix F , Plates I and LI

C. Size Classification: Intermediate , 38 feet high;
3,001 acre—fee t.

0. Hazard Classification: High (See Section 3.l.E).

( 
E. Ownership : Broadseope , Inc.

4333 Linglestown Road
Harr isburg , PA. 17112

F. Purpose: Recreation.

G. Design and Construction His~~~ y

The Towanensing Dam was designed in 1973 by Gemini Associates ,
Consulting Engtnec~rs. The permit for construction was issued by the
Commonwealth of Pennsylvania in May of 1974 and construction was started

• on June 18th of t ha t  year .  Work was done by Melvin G. Meinhart, earth-
work contractor and Charles 0. Yale, Inc., concrete cor trac tor under
supervision and inspection of the design engineer. The project was

• completed September 9, 1977.

The design engineer reported that two modifications were made
te the dam during the construction period . The first was the addition
of a foundation drain system to accommodate uncontrolled artesian flow
of water in the vicinity of Station 17+00. Refer to Appendix F, Plate
VIII. The second was the moving of the outlet structure 10 feet up-
stream to improve foundation conditions. This latter action caused a

• slide to occur above the outlet structure in May 1978. This situation
is described in Section 3 of this report.

- 2 -
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H. Normal Opera ting Procedures

This facility is used for recreationa l purposes by the surrounding
residential development. Its primary purpose is to provide a uniform
lake surface. The operation of the dam is directed to this end . The
36—inch blowoff pipe is used for drawdown for maintenance repa irs and
can be used to drain the lake if necessary in the Lvent of an emergency.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

Computed for this report l.~

Design Eng ineer ’s Value 1.5

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

Maximum known flood at dam site , March, 1979 49

Warm water outlet None

( Blowoff pipe at low pool elevation 1620 90

Blowoff pipe at normal pool elevation 1645.1 189

Sp illway capacity at maximum pool elevation 1648.5
(low point of embankment 1,216

C. Elevation (feet above mean sea level)

Top of dam (design) 1,650.5

Low poin t in embankment 1,648.5

Normal pool 1,645.1

Upstream portal invert of blowoff pipe; about : 1,612.85

Downstream portal invert of blowoff pipe; about: 1,612.35

Streambed at centerline of dam; about: 1,612.5

D. Reservoir (miles)

Lengtl. of maximum pool .6

( Length of normal pool .6

HI 
_ _  
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E. Storage (acre—feet)

Spillway crest (Elev. 1645.1) 2,350

Top of dam (Elev. 1648.5) 3,001

F. Reservoir Surface (acres)

Top of dam (Elev. 1648.5) 193

Sp iliway crest (Elev. 1645.1) 190

G. Dam

For general plnti and typical sections refer to Appendix F,
Plates III through VI.

Type : E a r t h f il l .

Leng th :  3200 f ee t .

Height: 38 feet above streambed .

( 
Top Wid th: 25 feet.

Side Slope: Upstream 3.5H to lV .
Downstream 2.5H to 1V.

Zoning: Impervious selected fill on upstream side. Random
fill on downstream side.

Cutoff: Cutoff trench excavated near upstream toe, maximum
bottom width is 30 feet.

Grout Curtain : None.

H. Outlet Conduit

One 36—inch reinforced concrete blowoff p ipe on a concrete
cradle with a 36—inch slide gate on the upstream end controlled
from the top of the dam, and a reinforced concrete impact type
energy dissipator at the downstream end.

I

I. Spillway

Type : Uncontrolled standard ogee weir with chute constructed
of concrete slabs and walls.

____
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Length: 50 feet at crest with vertical abutment walls at
right and left.

Crest elevation: 1645.1.

J. Regulating Outlet

See Section 1.3.H.
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SECTION 2 — ENGINEERING DATA

• 2.1 DESIGN

The available engineering information for the desi gn of this dan is
quite extensive. These data include complete desi gn drawings; drawings
for modifications to the dam , test boring results; report on inves t igations
of foundat ion condit ions which contains geology, found at ion and borrow
material investigations, laboratory test data , settlement analyses,
stability analyses and seepage studies; hydraulic and hydrologic comput-
ations and construction specifications.

2.2 CONSTRUCTION

The construction data in the files includes correspondencc- with
PennDER rega rding progr ess , problems and solutions. Special reports
were prepared by engineering consultants and the design eng ineer.
Progress repor ts are on f i le indicating the percent of comple tion of
major items of work during the construction period .

2.3 OPERATION

F ( This facility is approximately two years old. There were no records
of cperation in the PenoflER files nor did the owner’s representat ive
indicate that any such records exist.

2.4  EVALUATION

A. Availab ility

The engineer ing informa tion available for examination is
reasonably complete. Refer to Section 2.1 above.

B. Adequacy

The available engineering data is considered sufficient to
make a reasonable assessment of the condition of the dam and its appurt—

- 
enances.

• C. Operating Records

There are no operating records for this dam.

D. Post Construction Changes

With the exception of the corrective measures taken to stabilize
a slope problem , there have been no modifications or changes reported
since the dam was completed.

— 6 —
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SECTION 3 — VISUAL INSPECTION

3.1 FINDINGS

A. General

The general appearance of the Towamensing Dam is good . The
major concern is the amount of e osion that is occurring on the down-
stream slope of the embankment. Maintenance effort to stabilize this
cond ition is deemed necessary. The observed seepage and boil condition
downstream from the toe of the embankment is also of concern. The visual
inspection check list is in Appendix A of this report. Photographs
taken during the inspection are reproduced in Appendix E.

• B. Embankment

The visual inspec tion of the embankment revealed numerous bare
and rutted erosion scars on the surface at random locations along the
entire length of the embankment. The basic soil texture is sandy silt
and is vulnerable to erosive action. The downstream slope cover ts thin
weed growth. The slope surface is uniform at 2.5K to 1V throughout.
One exception is that portion of the slope directl y above the out le t
structure where the structure was moved ten feet upstream during con-
struction. This change steepened the slope above the structure to about
2H to lv. A slide developed in this area after construction was completed
and was corrected at that time. Other than the erosion condition , there
were no other signs of distress on the downstream slope.

The upstream slope cover is dumped rock. This surface does
not show any signs of displacement or distress and appears stable. This
slope was measured at 3.4H to lV and appears to be stable.

The crest width of the embankment is 25 feet. It is covered
wi th a sparse growth of grass on sandy soil. There was no evidence of
cracking or obvious settlement. The surveyed profile shows that the
ver tical alignment is below the design elevation at several points over
its length. These points are at the left abutment with the natural
ground, to the left of the spiliway; at the right abutment with the
or i ginal ground ; and at three other locations: 200 feet right of the
spiliway wall, 1800 feet right of spiliway wall and 2200 feet right of
spiliway wall.

Several seepage points were observed during this inspection.
All were downstream from the toe of the e’-’bankment. Seepage was not
detected anywhere on the actual slope surface.

- 7 -
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Slightly wet areas were observed in the swale area just beyond

the downstream toe at 50 feet left of the outlet structure and 20 feet
right of the outlet structure. There was no flow from either of these
areas.

The owners representative indicated that the entire area ,
upon which the embankment is built, was a former swampy we t land and that
natural springs were abundant. Water bubbled to the surface from many
springs thus forming the headwaters for Wolf Run.

One such bubbling seepage was noted about SO feet downstream
from the toe of the embankment just to the left of the outlet channel.
This water was con stantly bubbling from the ground creating small mounds
of sandy soil at each seepage point. The source points moved at random
within a small 4 to 6 foot area during this observation. The water was
clean and cold . Because of the number of seepage points , it was no t
possible to estimate the total flow.

C. Appur tenant Struc tures

The appur tenant structures for this facility include an uncon-
t roll ed concr ete ogee sp illway, sp illway outlet channel , wall and riprap
sec t ion , intake struc ture, control ga te, outlet structure and outlet
channel.

The ogee spiliway section was observed to be in good condition .
There was no evidence of cracks or other structural distress in the
weir, walls or outlet channel slab. Considerable amounts of logs and
tree limbs are strewn along the length of the paved channel. One hole
was noted behind the left wall of the outlet channel about 100 feet

• upstream from the downstream end . This hole is about 4 feet from the
wall and should be filled . The outlet channel downstream from the paved
section is lined wi th riprap to its terminus at Wolf Run. This lining
is in good condition.

The intake struc ture is submerged upstream from the embankment
and was not inspected . The outlet conduit is a 36—inch diameter rein-
forced concrete pipe wi th ei ght anti—seepage collars on 16 foot centers
all beneath the upstream portion of the embankment. The discharge is
controlled at the inlet structure by means of a slop ing 36 inch sq uare
slide gate. This gate is controlled by an exposed gate hoist located on
the crest of the embankment. Refer to Appendix F, Plate VI and Appendix
E, Plate E—II. This control is in good condition and was operated at
the time of this inspection.

The outlet to the 36—inch pipe is a concrete energy dissipator
with a concrete baffle . It is also in good condition .

• •• ~~~~-I3r ~ •~~~ ~~~ •
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A discharge pipe from an artesian condition within the found-
ation of the embankment enters this impact basin through a 12—inch
diameter pipe in the right side wall. There was a stead y flow of water
from this pipe es t imated at 150 gpm. Ref er to Appendix F, Plate VIII
for plan of pipe system.

D. Reservoir Area

The Towamensing Darn is a private facil ity fo r  the use of
residents of the surrounding development. Cottages and homes, boa t
docks , beaches and woodlands make up the immediate reservoir area. One
island is located in the lake. There is no evidence or reported problems
with sediment to date. The reservoir slopes are moderate and appear
stable.

E. Downstream Channel

This dam forms the headwaters for Wolf Run which is a tributary
to the larger Mud Run. The downstream channel can be described as
typical mountain stream with woodland and brush covered overbanks. One

• service station is located about 1—1/2 miles downstream and about 50
per sons ar e es t imated to res ide within the flood plain within the nex t
mile near the village of Albrightsville. Because of the hazard of loss
of life to more than a few persons, in the even t of a dam break, the
hazard classification for this facility is “High ’.

3.2 EVALUATION

The visual inspection of this facility indicates that the dam is in
good condition. There are several items, however, that should be attended
to in order to insure the continued satisfactory performance of the dam.
The first item is the correction of the erosion scars on the downstream
slope and the future control over the entire area; the second is the
close and regular observation of the bubbling seepage downstream from
the toe of the embankment noting and recording any change in volume or

• clarity . A third item is bringing the crest of the embankment to the
• design elevation over its ~ntire length, especially at its abutments.

The hole behind the left spiliway channel wall should be filled .

— 9 —  
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SECTION 4 — OPERATIONAL PROCEDURES

4.1 PROCEDURES

The Towame nsing Trails Dam was construc ted to prov ide a pr ivate
recreational lake for the surrounding residential development . The
water level is maintained as near to the uncontrolled sp iliway as possible.
The lake area encompasses many natural springs which originally for med
the headwaters for Wolf Run. The runoff from the surrounding 1.4 square
mile drainage area supplements the primary spring source of water .

The 36—inch upstream slide gate controls the discharge through the
• 36—inch diameter reinforced concrete outlet conduit. This pipe serves

as the drawdown control and can be used in the event of an emergency.
Refer to Appendix F, Plate VI and Appendix E, Plate E—tI for photograph.

A special drain system , which was installed to control a constant
ar tes ian flow of wa ter from one of the investigation tes t borings ,
di scharges into the impact basin and provides the minimum flow for Wolf
Run.

4,2 MAINTENANCE OF DAN

The maintenance of the dam centers primarily on the slope cover.
As this facility is about two years old , the major problem is one of
getting cover to grow to control the erosion of the slopes. There is no
need for cutting at this time . The survey profile of the dam indicates
a need to fill certain areas on the cres t of the embankment to br ing it
up to des ign elevation. The corrective measures to stabilize the slide
on the embankment slope above the outlet structure appear to be satis-
factory.

4.3 Maintenance of Operating Facilities

The operating facilities of this dam are good. The concrete ogee
spillway, its wall and outlet channel are all in good condition .

The slide gate, which controls the discharge through the outlet
conduit , was operated satisfactorily during this inspection.

4.4 WARNING SYSTEM

• There is no formally organized surveillance or downstream warning

• system in operation for this dam.



(
4.5 EVALUATION

The operating facilities of this dam are good . This conclusion is
based on the general appearance of the dam and the operating condition
of the outlet control gate.

Attention should be given to the correction of the erosion scars on
the downstream slope and filling of areas to design elevation along the
crest of the embankment.

A formal surveillance and downstream warning system should be
developed f or use during periods of prolonged or heavy rainfall.

• (

I
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SECTION 5 — HYDROLOGY/HYDRAULICS 3

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
f or Towamensing Trails Dam were extensive . A spiliway rating curve ,
area—capacity curve, outlet pipes rating curve , design flood hydrograph
and flood routing were all contained in the PennDER files. The designer ’s

• computations are in reasonably close agreement with the computations
contained in Appendix C of this report.

The desi gn flood hydrograph used by the designer was based on
an SCS freeboard hydrograph, having 13 inches of rainfall and pcoducing
a peak inflow of 10,285 cfs. When routed through the reservoir , this
flood caused the pond water level to rise to about 2.95 feet above the
spillway crest.

B. Experience Data

The maximum flood experienced at Towamensing Trails I)am since
it was constructed in 1977, occurred in March , 1979. During this flood ,
the pool level rose to 0.4 feet above the spiliway crest. This storm
was passed without difficulty.

C. Visual Observations

On the date of the inspection no conditions were observed that
would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event, until the dam is overtopped .

D. Overtopp ing Potential

Towamensing Trails Dam has a total storage capacity of 3,001
acre—feet and the overall height is 38 feet above the streambed . These
dimensions indicate a size classification of “Intermediate”. The hazard
classification for this dam is “High” (see Section 3.1.E).

The recommended Spillway Design Flood (SDF) for a dam having
the above classifications is the PMF (Probable Maximum Flood). For this
dam the PMF peak inflow is 2,677 cfs (see Appendix C for hydraulic
calculations).

Comparison of the estimated PMF peak inf low of 2,677 cfs with
the estimated total discharge capacity of 1,216 cfs indicates that a
potential for overtopping of the Towamensing Trails Dam exists. This
discharge is based on the present low point in the crest at Elev . 1648.5.

_  • 
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An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the PMF ‘-.‘ithout
overtopping. The spillvay—reservoir system can pass a flood event equa l
to 84% of a PMF, based on the present low point in the crest profile.
If the low areas would he raised to the design crest elevation, the
project would pass the full PMF without overtopping.

E. Sp illway Adeguac~

The intermediate size and high hazard categories , in accord-
ance with the Corps of Engineers criteria and guidelines , indicates that
the Spillway Design Flood (SDF) for this dam should be the Probable
Maximum Flood .

Calculations show that the spiliway di sch3r~z~’ capac ity and
reservoir storage capacity, based on the present low point in the dam
profile , combine to handle 847. of the PMF (Refer to A ppendix C).

Since the spillway discharge and reservoir storage capacity
cannot pass the full PMF without overtopp ing, but can pass mor e than
one—half the PMF without overtopp ing , the sp iliwa y is considered to be
inadequate but not seriously inadequate.

The hydrologic analysis for this inves tiga tion was ba sed upon
existing conditions of the watershed. The effects of future development
were not considered .

I— 1 3 —
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SECTION 6 — STRUCTURA L STABiLITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Embankment

The visual inspection did not find any major signs of
distress which signify unstable conditions. The slide problem above the
outlet structure has been satisfactorily repaired . There were no other
evidences of slides or sloughs and the slopes appear to be stable at
the present time . The most significant condition on the embankment ,
which can pose fu tu re stability problems, is the presence of numerous
erosion scars accompanied by rutting down the slope. These areas should
he repaired and steps taken to insure good stable cover for future
protection.

The origin of the seepage condit ion downstream from the
toe of the embankment is uncertain. The geologic report in Appendix D
points out the permeable nature of the foundation materials at this site
noting that there is opportunity for seepage through the soil overburden( as well as through the bedrock. Also that the pressures of the artesian
system in the area are in all probability increased due to the added
head generated by the reservoir. The seepage points should be located
in detail and should be monitored on a regular basis noting and recording
flow and clarity. If significant changes are detected , immediate steps
should be taken to correct the condition.

2. Appurtenant Structures

The appurtenant structures for this dam include the
sp illway and its outlet channel, the intake structure and gate and the
outlet structure.

The sp fllway is a concrete ogee section type weir . There
was no evidence of displacement or settlement of this structure. The
surface condition is good with no deterioration. This condition applies
to the walls, and the spillway outlet channel and walls.

The outlet structure is also in good condition . Serious
cracks, displacement of slabs or walls or other distress symptoms were
not observed .

Ti,e control of the outlet control gate is in very good
condition and was operated with ease at the time of this inspection.

~ 
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All appurtenant structures appear to be in sound stable
condition.

B. Design and Construc tion

The design data , repor ts and correspondence are extensive .
The desi gn report for this project identified the foundations as semi—
pervious with intermittent layers of perv ious sand and gravel. This
led to the inclusion of an impervious blanket adjacent to the upstream
toe o f the embankment and an internal drainage sys tem in the embankment
section .

Slope ~tability analyses considered end of construction , sudden
drawdown and stead y seepage conditions. Factors of safety were 1.33
for end of construction , 1.0 for sudden drawdown and 1.67 for steady
seepage . The calculations were based on laboratory test data along with
test boring information. The design was comp lete and was developed in
accordance with current engineering practice.

The informa tion indicates that the dam was cons tructed over a
period of three years (1974—1977). The significant problems that had
impac t on the stability of the embankment were the development of an
embankment slope slide direc tly above the outlet struc ture, and the
constant artesian flow of water from an investigation test boring. Both

• problems were remedied and are no longer considered a threat to the
stability of the dam.

C. Operating Records

This dam, being only two years old, does not have any operating
records.

D. Post Construction Changes

There have been no modifications made to this dam since its
completion in 1977. The only change was the remedial measures to correct
the slide condition in 1978.

B. Seismic Stability

The dam is located In Seismic Zone 1 and it is considered that
• the static stability with normal safety factors is sufficient to with—

stand minor earthquake induced dynamic forces. No calculations or
studies have been made to confirm this.
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SECTION 7 — ASSESSMENT & Ri1coMN E~:DATIo:;s

7.1 DAN ASSESSMENT

A. Safety

The vis~i-~]. i n • .p e c t i o n , th~ r~ ’;ie-~: of the desi gn dra :ings and
the historical records of th~ d cv’1o ~r~i. nt and operation indicates that
this dam is in good condition. T~ e ins~ tction did detect erosion distress
on the embankment. There were also signs of artesian seepage downstream
from the toe of the embankment. There were several items noted which
require maintenance attention . These include filling of low points on
the crest of the embankment , the correction of erosion scars and the
repa ir of a small hole behind the lef t spillway approach channel wall.

In accordance with the Corps of Engineers evaluation guide-
lines , th e spiliway is inadequate for passing the full PMF peak- inflow
without overtopp ing the dam. The combination of storage and spillway
capacity is sufficient for passing 84 percent of the PMF and although
the sp illway is inadequate, it is not considered to be seriously inadequate.
If the low areas would be raised to the design crest elevation , the
projec t would pass the full PMF without overtopp ing the dam.

B. Adequacy of Information

The available eng ineering da ta , the available drawings, repor ts
and the observed physical cond itions are j udged su ff icient for making a
reasonable assessment of the overall condition of the dam.

C. Urgency

The recommendations presented below should be implemented
without delay.

D. Necessity for Additional Studies

Additional studies are not required at this time.

7. 2 RECOMNENDAT IONS

A. Facilities

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

- 1 6-
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1. That the erosion scars on the downstream slope be repaired
and that steps be taken to improve the slope cover to
protect against future erosion of the slopes.

2. That the seepage condition downstream from the toe of the
embankment be monitored on a regular basis noting and
recording volume and clarity. If increase in volume or
any turbidity is observed , take immediate steps to identify
and correct the condition .

3. Tha t the crest of the dam be brought to the design elevat ion
over its entire length.

4. That the hole behind the left sp illway outlet channel
wall be filled.

B. Operation and Maintenance Procedures

1. That a formal surveillance and downstream warning system
be developed to be used during periods of heavy or pro-
longed precipitation.
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C H E C K  L I S T

PHASE J — VISUAL INS PECT ION REPORT

PA DER 13—108 NO t NO . PA OQ 920

NAt-IF OF DAM Towamensing Trails Dam 
— 

HA ZARD CATEGORY High

TYPE OF DAM Earth Embankment

LOCATION Penn Forest TOWNSHIP Carbcn COUNTY , PENN SYLVAN I A

INSPECTION DATE 6—19—79 WEATHER Sunny — 
Warm TEMPERATURE 7O — 80

INSPECTORS: R. Houseal (Recorder) O W N E R ’ S  REPRESENTATIV E (s)

11. Jongsma Bert Campbell

R. Shireman

J._ Wa tson 
_________________________

NORMAL POOL ELEVATION: 1645 AT TIME OF INSPECTION :

BREAST ELEVATION : 1650 POOL ELEVATION : 1645

SPILLWAY ELEVAT I ON : 1645 TA I LWATER ELEVATION : 
_______

MAXIMU M RECORDED POOL ELEVAT I ON : 0.4’ March 14, 15 , 16, 1979

G E N E R A L  C O M M E N T S :

Ga te opened in March , 1979 , and dur ing inspection .

Two mod ifications during construction.
1. Addi tion of pipe in artesian (bore hole) to the outlet

channel.
2. Moved outlet structure 10’ upstream. This caused a

steepening of the slope in this area and resulted in
a slide.

General appearance of the dam is good .

• (
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ND I NO. PA-OO ~2O
V I S U A L  I N S P E C T I O N

EMBANKMENT

________________________ OB SE R ’JA T I ONS AND R E M A R K S  
—A . SURFACE CRACKS None — except erosion sloughage and ru tti ng

on downstream slope.

B. UNUSUAL MOVEMENT
B E Y O N D  TOE None observed .

• C . SLOUGHING OR EROSION Previous slide above outlet structure corrected.
OF EMBANKMENT OR Result of slope change in this area during
ABUT M ENT SLOPES construction. Sloughing on surface of downstream

slope due to erosion. Sandy soil very
susceptible to this action.

D. AL I GN M ENT OF CREST:
HOR I ZONTAL: Horizontal — good .

• VERT I CAL: See profile plate A—Il.

E.  R I P R A P  FA I LURE S None .

F. JUNCTION EMBANKMENT Good .
& ABUTMENT OR
SP I LLWAY

G. SEEPAGE Sl igh t seepag e at toe of downs tream slope lef t
of outlet — 50’± also about 20’ right of ou tle t
at toe.

H.  D R A I N S  Vertical filter drain + 12” per fo r a ted pipe
laterally below toe. Special drain 12” diame ter
p ipe from artesian problem.

• J. GAGES & RECORDER Staff gage on right spillway wall.

K. COVER (GROWTH) Downstream slope light weeds. Many erosion scars
V and su r face  sloughs.( Upstream — dumped rock .

________________________ Too — thin grass, sandy soil.

• V 
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ND I NO. PA-OO 920

( V I S U A L  I N S P E C T I O N
OUTLET WORKS

__________________  
OBSERVATIO N S AND REMARK S

A. I NTAKE STRUCTURE Sloped slide gate with control on concrete pedestal
located on top of embankment . Armco Control.
This is an upstream control.

B. OUTLET STRUCTURE 36” 0 R.C. pipe d ischarging into concre te still ing
basin with impact haffel.
Low flow slot at end of basin.

C. OUTLET CHANNEL Nearly level riprap channel.

( D. GATES Gate on submerged upstream inlet for drawdown
or blowoff.
Gate was opened for this inspection .

E. EMERGENCY GATE Gate on submerged upstream inlet for drawdown
or blowoff.
Gate was opened for this inspection.

F . OPERATION & Gate opened at least once a year.
CONTROL

G. BRIDGE (ACCESS) None.

(
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ND I NO . PA-OO 920

V ISUAL INSPECTION
S P I L L  WAY

______________________ OBSERVATIONS AND REMARKS
A. APPROACH CHANNEL Approach is directly from the lef t side of the

reservoir .

B. W EIR: Concrete ogee section — good condition.
Cres t Condition All concrete walls and downstream channel slab
Cracks in good cond ition.
De terioration No deterioration or cracks.
Foundatio n
Abutments

C. D IS CH V ~\RGE CHANNEL: Concrete slab with concrete training walls. No
L i n i n g  s t i l l ing basin.
Cracks Beyond concrete stone lined channel l2’ ± diameter

• S t i l l i n g  Basin hole 4’ from left training wall lOO’± upstream
from end.

( Channel strewn with dead wood logs from spiliway to
end of concrete.

0. BRIDGE & PIERS
None.

E . GATES & OPERAT I ON None.
EQU I PMENT

F. CONTROL & HISTORY None.

— —~~
-
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N D I  NO. PA-OO 920

V I S U A L  I N S P E C T I ON

________________________ 
OBS E RV A T I ON S A ND REM A RKS

I N STRUMENTAT I ON

Monumen tation None.

Observa tion Wells None.

Wei rs None.

P i e z on i e t e r s  None .

Sta f f  Ga u ge Located on ri ght sp illway abut ment wall.

Other None.

R E S E R V O I R

Slopes Wooded.

S e d i m e n t a t i o n  None reported .

Wa tershed
Descrip tion Timber.

DOWNSTREAM CHANNEL

Condition Natural stream.

V 

• Slopes  Wooded.

Approx i mate Gas Station — 1—1/2 downstream.
Population 50±.

No. Homes 20±

1.1 IV~~~~~~~ V V V 
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C H E C K  L I S T
E N G I N E E R I N G  DATA

PA DER ~ 13—108 
V 

N D I  N O .  PA - OO 920

NA ME OF DA M Towamensing Trails Dam

I T E M  RE M AR KS

AS-BUILT DRAWINGS None. Design drawings only.

R E G I O N A L  V I C I N I T Y MAP U . S . G . S .  Quadrang le
See P l a t e  I I , A p p e n d i x F

CONSTRUCTION HISTORY Contained in inspection reports and correspondence
in the PennDER files.

( 
_______________________________ 

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

G E N E R A L  PLAN OF DAM General plan with PennDER files.

TYPICAL SECTIONS In PennDER files with design drawings.
V OF DAM

• OU TLETS:
P L AN All info rmation on these items are in the  PennDER
DETAILS files. Included with the design drawings.
CONSTRA I UTS
D I S C H A R G E  R A T I N G S

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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N D I  NO. PA-00 92 O

( 
E N G I N E E R I N G  DATA

I T E M  REM ARKS

R A I N I A L L  & PennDER “C” curve used to establish the in f low.
RESERVOIR RECORDS

DESIGN REPORTS Foundation Report.

GEOLOGY REPORTS Complete foundation report , includ ing subsur f ace
Inve stiga tions, labora tory test inform at ion ,
geologic descriptions , and stability studies . V

DESIGN COMPUTATIONS:
HYDROLOGY & Hydraulic calculations, slope stability

( HYDRAULICS computations. V
DAM STABILITY
SEEPAGE STUDIES

MATERIALS INVESTIGATI ONS: Included in the foundation report on file with
BORING RECORDS PennDER.V LABORATORY
F I E L D

POST CONSTRUCT I ON Only that to correct slide on slope of embank—
SURVEYS OF DAM ment above outlet structure.

BORROW SOURCES
Information included in foundation report.

(

_ _ _  
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M D I  NO.  PA-OO 920

E N G I N E E R I N G  DATA

I T E M  REMARKS

MON I TORING SYSTEMS None.

MODIFICAT I ONS Revised location of outlet structure 10 feet
upstream.

Additional drain system to control artesian
flow of water .

HIGH POOL RECORDS None on record .

POST CONSTRUCTION Investigation of surface slide on downstream
E N G I N E E R I N G  S T U D I E S  slope.

( & REPORTS

PRIOR ACCIDENTS OR Surface slide on slope above outlet structure.
FA I LURE OF DAM Description in file correspondence.

Descri p tion :

Repo r ts:

I
MA I N T E N A N C E  &
OPERATION RECORDS Dam operated for community recreation.

S P I L L WAY P LAN , SECTIONS Plans contained in design drawings in PennDER
AND DETAILS files.

(

_
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M D I  IY) . rA~ O) 920

ENGINEERI NG DATA

ITEM REMARKS

O P E R A T I N G  E Q U I P M E N T , Information on gate control shown on the design
PLANS & DETAILS drawings.

CONS T R U C T I O !~ R E C O R D S  Inspection reports and correspondence.

PREVIOUS INSPECTION Correspondence and inspection reports describe
REPORTS & DEFICIE N CIES the slope slide problem and seepage conditions.

(

M I S C EL L A N E O U S
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~~ . ~~-oo 92 ’)

~H E C -K L I S T
HY D PV G ~V O G I C  A~ 5~~1(DcJ~U L I C
— 

ENGINE E RI N G Df’ TA

DRA I NAGE AREA CHARACTERIST ICS: 
— 

Woodlands

ELEVAT I Ot~:

TOP N OR V ~1AL POOL & STORAGE CAPAC I TY: E Iev. 1645 2,350 A c~ e - r e~~r

3,001
TOP FLOOD CONTROL POOL & STORAGE CAPACITY : Ele’i.1650

MAX IMU M DES IGN POOL : 
— 

Elev . 1647± 
•

TOP DAM : E le .~~ 1650

S P I L L . ~A Y :  
V

a.  E l e v a t i o n  1645

b. Type Concrete — Ogee Section

c. W i d t h  50 feet.

( d. L e n g t h  of ogee 10 feet.

e. Loca tion Sp i llove r Left abutment.

f . N um ber and Type of Ga tes None.

OUTLET WORKS :

a. Type 36” diameter r einforced concr ete p ipe.

b . Location Near center of embankment (Station 17+35).

c . En trance inverts Elev. 1612.85

d . E xi t  inverts Elev . 1612.35 
•

e. Emergency drawdown facili ties Same .

HYDROMETEOROL OGICAL GAGES:

a . Type None.

• b . Location 
—

c. Records
[ V

M A X I M U M  NON- DAMAGING DISCHARGE: No record .

B—5
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(V APPENDIX C

HYDROLOGY AND HYDRAULIC CALCULATIONS

1APPENDIX C
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SLMNA RY DESCRIPTI ON
OF

V 

FLOOD HYDkO ;KAPH PACKAGE (HEc—l)
DAM SAFETY VERSION

The hydro 1o~~ic- and n - .’ dr au l i c  e v a l u a t i o n  fo r  thi$ i ri ~ pe ion report
has employed c o m p u t e r  t e c h n i q u e s  u s i n g  the Corps of V n : ~~n e e rV ;  c o m pu t e r
p rogram iden t i f i ed  as the Flood Hydrograph Package (HEC—l) Dam S a f e ty
Version .

The program has been designed to enable the i~ er to perfur :: t o o
basic types  of hydrolog ic ana lyses :  (1)  the e v i l u a t i o n  of t .~ ove r—
toppIn~ p o t e n t i a l  of the  dam , and (2)  the  c a p a b i l i t y  L k VV V

~~t i :~V i ~~~e t i e
V down stream hydr olog ic—h ydraulic consequences resulting from Vi V , V VC :J r ;.~Vd

structural failures of the dam. A brief sumlilar of t~ ie ~urnputationV procedures typ ically used in the dam overtopp ing anal ysis is si~o.cn
below.

— Development of an inflow hydrograp h to the reservoir.

— Routing of the inflow hydrograph(s) throu~~i t i e  re~~~ V r v o i r  to
d e t e r m i n e  if the even t ( s )  ana lyzed  would over top  the d in .

— R o u t i n g  of the outflow hydr ogr aph(s) of the r~~ ervo ir to
d V ~~~~i r V d  downstream locations. The resu 1t~ provide  toe peak
d i ~~~~~V i V i r V o V , tin e of the  peak d i s ch a rg e  and maximum s tage  of

V each rzo~ted h ydrograp h at the  o u t l e t  of the  reach.

The o u t p i tV :101: 1 prov ided h ’. this J ’r e cr a m  permits the compar i son  of
do~ nst r• V i m  ~

V V V e 1 d j I  1on~ j u s t  p r i o r  to a V
, r l V; i .~~~ i f a i l u r e  w i t h  t ha t  a f t er  a

o r V V i ch f i i l V ure  and the  d e t e r m i n a t i o n  as to ~P t e t h er  or not there is a
si~~n ificant increase in the hazard to loss of lif e as a resul t of such a
f a i l u r e .

The r e su l t s  of the s tudies  conducted fo r  this  report  are presented
in Sect ion 5.

For d e t a i l e d  i n f o r m a t i on  r ega rd ing  t h i s  program r e f e r  to the Users
M a n u a l  for  the  Flood I lyd ro grap h Package ( N E C — i )  Dani SJe ty  Vers ion
prepared by the  Hydrolog ic Eng ineer ing Center , U. S. Army Corps of

V Eng ineers , Davis , California.
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I’(~ SAFETY VERSION JULY 1970

• 
13.31 IIOLIIFICATION 26 FIB 7?

tt*t,*fl*$****$,u,*I $t,**tIw*
I A l IOWAMENSI1II3 TRAIlS DAM ‘I~ WOLF RUN
2 ~ PENN FO~ ST TWF ,, CAFF V O1J C~1 LN1 ~
3 A3 ND! $ PA-00?20 FA DER I 13-108
4 8 300 0 15 0 0 0 0 0 -4 0

• 5 81 5
6 J 1 9 1
7 JI I .9 .8 .7 .6 .5 .4 .3 .2

• 
8 1
9 X l INFLOW HYDR O ORA PH

10 N 1 1 1.4

• 11 P 22.3 113 123 132 143
12 1 1 .05
13 W 2.22 .45

• 
14 X -1,5 -.05 2
15 X 1 2
16 Xl RESERVO IR ROUTIN G

• 
17 Y 1 0
18 Yl 1 23~0 —1
19 Y41645.1 1645.6 1646.1 1646,6 1647.1 1647.6 1648.1 1648,5 1649 1619.5

• 
20 Y4 1650 1650.5
21 Y5 0 69 194 364 549 767 1008 1216 1507 1834
22 Y5 2370 3147

O 23 IA 0 190 203
24 IF 1608 1645.1 1660
25 111645,1

— 26 1D1648.5
2? K 99

1 PREVIEW OF SEQUENCE OF STREAM NETWORK CALCVLAUONS

RW~OFF HYDROORAPH AT 1
ROUTE HYL1ROGRAPH TO 2

• END OF NETWORK

•V FLOOD HYDROGPAFH PACKAGE (NEC-I)
V 

DAM SAFETY VERSI ON JULY 1978j • LAST MOllIFICATION 26 FEB 79

• 
RUN DATEI 79/07/18,

liMIt 13.04 .47 .

•
TOWAMENSING TRAILS DAM Slit WOLF RUN

• 
F’ENN FOREST TWP., CARBON COUNTY
ND! S PA-00920 PA DER 1 13-108

JOB SPECIFICATION
MO NHR NPIIN IDAY IHR IMIN I4EIRC WIT IPRT NSTAI4( 300 0 15 0 0 0 0 0 -4 0

JOPER NWI IROPT TRACE
5 0 0 0

V 

VMU L TI f l A ’~ A’JA I Y SE~ in ~ ~rr~ vp
— V — — ~~~~~ ~ ~~~~~~~ I ~~~~~~~~ £

_ _  - 
_ - -



FINN FOREST TW P,, CA~:EOH COUUIY V
,

NDI I FA - 00920 PA DER 1 13-108

JOB S P E C I F I V I I O N
NO NHR N MIN IPAI IIIR 1~J t~ IE~~L 1~LT JF1 ;~ 

~~~~~~~~

300 0 15 0 0 C 0 --1
JOPER NWT LROFT TRACE

5 0 0 0

MULTI-PLAN ANALYSES TO BE F’ERF ORMED 
V

NPLAN : 1 NRTIO~ 9 lR TI O~ j

RIIOS: 1,00 .90 .80 .70 .60 .50 .40 .30 .20 V

1*21*15HZ 1*5*11*11* ***t******

SUB-AREA RUNOFF CONFUTATION

INFLOW HYDROGPAf H

ISTA O I COMF IEC ON ITAPE JPLT JPRT INA NE ISTAGE IAUI O
1 0 0 0 0 0 1 0 0

HYE ’F :O GRAP H DMA
111106 lUNG TAREA SNAP IRSPA TRSFC RM1O 15110W JSAME LOCAL

1 1 1.40 0.00 1.40 0.00 0.000 0 0 0

PR E CIF DATA
SPFE P115 R6 R12 F24 R48 R~2 R~6
0.00 22.30 113.00 123.00 132.00 143.00 0.00 0.00

TRSPC COMPUTED BY THE PROGRAM IS .800

LOSS [‘A lA
LROPT STRXR DITXR RTIOI ERAIN STRKS RTIOK STREL CNSIL ALSMX RI [tIF

0 0.00 0.00 1,00 0.00 0.00 1.00 1.00 .05 0.00 0,00

UNIT HYDROGRAFH DATA
TP: 2.22 OP: .45 NIA: 0

- V 

RECESSION DATA
SIRTO: —1.50 ORCSN~ — .05 RIIOR: 2.00

V 

UNIT HYPROGRAPH 81 END-OF-PERIOD ORDINATES, LA6~ 2.23 HOURS, CP .45 VOl: 1.00
6. 23. 47, 76. 108. 138. 161. 178. 186. 182.

170. 159. 148. 138. 129. 120. 112, 104, 9.
84. 79. 73. 68. 64. 59, 55. 51. 48. 4~.

70 lÀ ~~~ ~~1~LI .~Us ~LI L~I•
21. 19, 18. 17. 16. 15. 14. 13. 1~ - 11 .
10. 10. 9. 8. 8, 7. 7. o. a.

5, 5, 4 , 4 , 4 , 4, 3, 3, 3, 3,
2. 2. 2. 2. 2. 2. 2. 2. 1. 1. V

1.
V 

0 END~OF -P ER I OD FLOW
MO.D A HR.M N PERIOD RA IN EXCS LOSS COMP a MO.DA HR.MN PERIOD RAIN EXCS LOSS CUMF 0

SUM 2~~ 1 ‘ ‘  ~ :.~1 ~~“1,
V 

~~~~~~~~~ V ~• -
~~~~~~~~~~~ -V 

~•% ~ V~ C CC~~V~~ V V 
~~~~~~ 

V~ V

_______ _____

- - V V

V - - V V V V V~~~~-V~~~~~~ V V V



r

HYDR OGRAFU RO UT DJ O

RESERVOIR ROUTING

ISTAO ICONF- IECDN IT~ N: Jf~ 
r~~~J 1 ’ t -~ IE ISi.

~ L I7~LI~ ’
2 1 0 0 0 1

ROUTI NG DATA
OLOSS CLOSS AVG IRES ISAME lOF T IFMFV L~~ .
0,0 0.000 0.00 1 0 0 0 0

NS TPS M ST D L LAG A~~SIV V K  X 1~’ T T 0~A IS1F ~~
0 0 0.000 0.000 0.000 2350. -1

STAGE 1645.10 1645.60 1646.10 1646.60 1647.10 1647.60 1648.1C 1648.50 1649,00 1649.50
1650.00 1650,50

FLOW 0.00 69,00 194.00 364,00 549.00 767.00 1008.00 1216.00 1507 ,00 1834.00
2370.00 3147,00

SURFACE AREA : 0. 190. 203,

CAPACITY: 0. 2350. 5277.

ELEVATION: 1608. 1645. 1660, 
V

CREL SPWID COOW EXFW EIEVL COOL CAREA ExFL
1645,1 0.0 0.0 0.0 0.0 0.0 0.0 0,0

( PA M DATA
TOPEL C000 EXPO PAM W ID
1648,5 0.0 0.0 0. V

PEAK OUTFLOW IS 1503. AT TiME 45,25 HOURS

~~ OUTFLOW IS 1321. AT TIME 45.25 HOURS

PEAK OUTFLOW IS 1141. AT TINE 45,25 HOURS

DEAK OUTFLOW IS 968. AT TIME 45.50 HOURS

PEAK OUTFLOW IS 801. AT TIME 45.50 HOURS

PEAK OUTFLOW IS 640, AT TINE 45.75 HOURS 
V

PEAK OUTFLOW IS 485, AT TIME 46.00 HOURS

OUTFLOW IS 341. AT TIME 46.25 HOURS

PEAK OUTFLOW IS 199. AT TIME 46.75 HOURS

A
L ~~~~~~~~~~~~~~~~ ç -V V V 

VVVV _ _ _ _ _ _

_ _  

~~~~~~~~~~~~~ t~~
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*11*1*1*8* t1t**t*l*t 1*5*211tH Hfl**UU

(
PEAK FLOW AND SI ORA GE ft ND OF PERIO[U 0I~ ’~ ; r :~ V I :L~~~~

V 
LE L’~’ -~~r ~0 F : r V V

V

V ~C T A t i ~ : L
FLOWS IN C)VIBIC FEET TER SECOND (CUBIC YETERS TER SECOND)

AREA IN SQUARE MILES (SQUARE XILCHETERS

RA T IOS APP LIED TO FLOW S
OPERATION STATION AREA PLAN RATI O I RATIO 2 RATIO 3 RATIO 4 RAT IO S RATIO 6 R~CTI0 7 F :A1l0 8 RAT IO

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

HYDROGRAPH AT 1 1.40 1 2677. 2409. 2141, 1C~4. ~~~ 13~3. iL~1, TOO . ~~3.63) ( 75.80)1 68.22)( 60.64)( 53.06~ 45.43;( 37.90)1 30.32)1 L 2 , 7 4 I (  15.1~
ROUTED TO 2 1.40 1 1503. 1321, 1141. 968. 801. 640. ~~~~ 1c~ . V

3.63) ( 42.57)1 37.41)( 32.30)( 27.42)1 22.68)1 18.12)1 13.74)( ?,~5)( 5~~~
SUMMARY OF [‘AM SAFETY ANALYSI S

PLAN 1 .,...........,, INITIAL VALUE SPILIWAY CREST TOP OF ~~A 1
ELEVAT ION 1645.10 1645.10 1646.50
STORAGE 2350. 2350. 3~C1.
OUTFLOW 0. 0. 1216.

(
RATIO ~A K I~~:M MAXI MUM MAXI IIUM MAXI MIJ ( I [ ‘ UFA TI ON 1I~i~i [~ T I f l E  O~OF RESERV OiR DEPT H STORAOE OUTFLOW OVER TOP ~~ L:~TF LO W ~~ 

V L~~

PMF W .S.ELEV OVER DAM AC-FT CES HOURS HCIJRS

1.00 1648.9T .49 3096. 1503. 5.25 45,25
.90 1648,68 .18 3036. 1321. 3.25 45,25
.80 1648.36 ~~ 

V 

2973. 1141. 0.00 45-25
.70 1648.02 0.00 2908. 963. 0.00 4~ ,5O r V ’~
.60 1647.67 0.00 2841, 601. 0.00 ~i.50 0 ,00
.50 1647.31 0.00 2771, 640, 0.00 ‘~5.75 002

V .40 1646.93 0,00 2698. 43 5 , 0 . 2 0
.30 1646.53 0.00 2622, 341, 0.00 4VA ,2 5

V .20 1646.11 0.00 2543. 199, 0.00 46.75 V

1*Sl**t*tttt**5*It1t1lt**l*Sttttt
FLOOD HYDRO(,RAPI4 PACKAGE (NEC- i)
DA M SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79
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I

GEOLOG IC i~FPk)~ T

Bedrock — Dam

Formation_ 2~auo : Poplar C.ap ,~~~- i h cC r  of the ( V 1t~~k i l 1  Formatin :~.

Lit uoi o ov : FiflI to V o :d i I V l-- grained V~~ r~~1y sandstone , VV
VJ ~~ -~iv. hed-~

t wo to five f e e t  t h i c k , tend to hreak up into htd ~ of 1/2 V )  3
inches thick. Composed of quartz sond , some quartz pebbl .
Generall y cemented with quartz. A few , sc~~r~~e , red shale :1 V r—
beds.

Bedrock — Reservo i r

~o r :- l t  ion kimos: Poplar Gap and Duncannon 1- n~~e rs  of the C~ltH ~. i 1 1
Format ion.

Lit y :  The Duncannon ~1emher consists of dominantl y red sand-
stones , siltstones and shales.

Structure

The dam is located near the a x i s  of the  ~~~~~~~~~~~~~~~~~~~~~~~ Anticii c C ,
C w h i ch  strikes about N70°E. BeddinG di ps V~~ re t h e r e f o r e , va r i ab l e  N1~

t SE. Joints reported in the soils report trend :

V 2.10 ° —20 °~~, vertical.V 

c7Y — 85~ F. di pp ing 75° to 85 0 SE.
V V ‘17 ~ E, di pp ing 70°SE.

V .~ O ° W , vertical.

The 2~1 (i °W direction of jointing is nlso  expressed  in the a i r  p hoto
f r ~ l r t V l r  traces. The valley of Wolf Run is con t ro l l ed  by these

V fracti,r .s.

~i. r~ rd~~V n

V 
1V C~~

V V V ef  f i f t e e n  core bor ings  arc  available. l otj l  t h i cknes s  of
O V t V L O ) u r ( I , n  is f r o m  6 .5  to 30 f e e t  thick , and is generally 20 to 30

V f. t thi c k , 4 C Y V~~~€ V ;
V
t at th e abutments. Slost of the overburden is

V ~~~n 1 r V V1 1 1 y f i n e r and more clay r ich j u s t  above the bedrock.

(
~

I ’

V V 4~~~

- 

~~~~~ ~1V
V~~~~~~~

,
~~~~~~~ : V

’

V

~~~~~~~~~~~~~~~ ~~~~ ~.
- — -

~~~—-~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V V V -- - - --



- Aqu i fe r  Charac teris tics

The rocks of the Catskill Formation are gen e r a l ly  i m p e r m e a b l e  mid
ground water movement is along bedding planes and fractures. Where
f r a c t u r e s  are closely spaced , ground wate r  movement can be q u i t e
f ree . There also appears to be considerable  p o ten t i a l  f o r  g roun i
water movement in the overburden. The layers  described as coarse
to medium sand , gravel , sand and gravel have potential as d ( 1V , i f e r s .
“Artesian flows” e’ere noted in several bore holes in  the  u p p e r  fee’
f e e t  of the  bedrock .  The c o n f i n in g  bed in his  case would app e a r  to
he the  less pe rmeab le  basal  layers of overburden .  It seems l ikely
that  before dam construction, there wa s consid erable movement in
th i s  upper  bedrock zone , p a ra lle l  to the  NlO °W f r a c t u r e  zone , tha t
is , parallel to the course of the creek. numerous springs wore
reported in the area be fo re  dam c o n s t r u c t i o n .  These may have

V occur red  in areas where t he  c o n f i n in g  lay er  in the overburden was
absen t, or had been removed by ground water movement .

Discussion

The p re l imina ry  soils repor t  fo r  t h is dam recommended e i t h e r
V grouting or an impervious b lanket  on the floor of the reservoir

a d j a c e n t  to the  embankment .  For cost reasons the  imperv ious
It V f  blanke t was preferred . The p lans  of the  dam show tha t  there  was a f i v e
F f e e t  deep c u t o f f  t rench  at the  upstream toe of the embankment , that

would he connected with a three feet thick impervious blanket , the
width of which was to be determined during construction. However , t h e
copy of th e contract documents in the f i l e , makes no mention of the
blanket , and i t  ~s not clear that it ever was installed .

In any  case , the  c u t o f f  t r ench  must have bot tomed well above be d rock
V everywhere except at the abutments. As noted above the description

of the  overburden indicates that it is in par t  permeable m a t e r i a l .
- 

There appears to be, t h e r e f o r e , amp le o p p o r t u n i t i e s  for  leakage
beneath the dam , bo th throug h the overburden and through the bedrock.

V 
Springs are reported to exist now just below the toe of the dam.
I t  is not c e r t a i n  if these seeps p re— date  the  c o nst r u c t i o n  of the

V dam , or if they are new. Even if they pre—date t he  dam c o n s t r u ct i o n
they  p resen t  a possible channel for  leakage . The reservoir  now

- r ep resen t s  increased head on both the  a r tes ian  sys tem in the  upp er
V bedrock and on t h e  permeable zones in the overburden . It i s  my
V op inion that these springs be carefully monitored for changes in
V 

flow, and/or sediment load .
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Sources of Information

1. W. D.  Sevon (1975).  “Geology and M i n e r a l  Resources of th e
Chris tmans and Pohopoco M t .  Quadrangles , Carbon and Monroe
Counties, Pa. ” . Pa. Geol. Survey , Atlas  l9Sab .

2. Plans and geol ogic repor t in file.

3. Aerial Photographs, scale 1:24,000. Dated 1970.
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