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PHASE I INSPECTIO N REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Darn: Mauch Chunk Creek Dam
County Located : Carbon County
State Located : Pennsylvania
Stream: Mauch Chunk Creek
Coordinates: Latitude 40° 51.9 1 Longitude 75° 4 7 . 3 ’
Date of Inspection : 17 August 1978

Mauch Chunk Creek Darn is owned by Carbon County
and maintained by the employees of Mauch Chunk Lake Park.
The dam was designed by the United States Department of
Agriculture, Soil Conservation Service , in 1967. The
fac i l i ty  is considered to be in good condition and well
maintained . The dam is classified as a “High” hazard
dam consistent with the potential for  extensive property
damage and loss of l i fe  downstream in Jim Thorpe , Pennsyl-
vania.  The darn is also classified as an “Intermediate ”
size dam based on its 50 foot height and 4 , 169 acre—feet
norma l storage capacity .

Hydrolog ical and hydraulic calculations asso—
ciated with this dam and reservoir were obtained from
Department of Environmental Resources f i les  and the Soil
Conservation Service , and a review of these results indi-
cate that the darn would not be overtopped during the
passing of the probable maximum flood (PMF). Therefore ,
the spiliway systems are considered to be “Adequate ” .
Although the darn is capable of passing the PMF storm ,
the Soil Conservation Service estimated that when dis-
charge from the darn exceeds 207 cfs and is combined with
the discharge from the intervening area between the dam
and Jim Thorpe, out-of-bank-flows would occur in Jim Thorpe
resulting in damage to the town.

The visual observations did not indicate any
existing embankment stability problems . The riprap on the
upstream slope is in good condition as is the Crownvetch
on the downstream slope. Dam alignment, the emergency
spillway and the accessable portions of the principal spill-

• way were also found to be in good condition .
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Several seepage zones were noted beyond the downstream
toe of the embankment.  However , discussions w i t h  Park
Representat ives and a review ot the records indicates
that  these springs were noted before const ruct ion and
that the dam was relocated 125 feet  upstream to avoid
this seepage . These conditions are not considered to
be of major  concern , but they should be monitored for
changes in flow rates or turbidity .

• As the dam is judged to be in good condition ,
the recommendations presented below are suggested to
insure that the dam continues to function as designed
and to insure that residents downstream are notified
when impending high flows are expected along the creek .
These recommendations are presented in order of p r io r i ty ,
but does not infer that the latter recommendations are
not important .

1. The marshy areas located to the left of the
principal spiliway discharge channel should
be graded and drained . Discharge should be
per iodically collected and checked for
changes in flow rates or in turbidity .

2. The marshy area designated by an area of
dead trees downstream of the principal
spiliway should be monitored periodically
for unusual changes in seepage. Considering
the extent of this area, it is impractical
to collect the water and check for flow rates .
However, the area should be checked for con-
centrated flows and unusual changes in seep-
age rates which may lead to piping .

• 3. The riprap channel immediately below the
principal spiliway impact basin should be
monitored after any significant discharge
passes through the channel. As necessary ,
the principal spillway discharge channel
should be rehabilitated to insure that it
operates properly in time of need .

4. Periodic checks of the emergency spillway
should be performed and the ~zoody vegetation
removed before it effects the discharge

• capacity .



I~~’~~~mmenJ~~t i ons  co nce r n:n g  the ope ra t ion  and
n t  t~n J n C I ’ o the  dam ~t r e’ .ts fo  I lows.

1 . hec~tu s e  t h e  darn is located u p s t r e a m  of a
h i~;hl y popu la ted  area , J i m  Thorpe , -Pennsyl-
v a n i~~, a forma l procedure of observa t ion  and
w a r n i n g  d u r i ng  per iods  of h igh  prec i p i t a t i on
should be developed and implemented . These
procedures should inc lude  methods of warn ing
downstream residents that high tiows are to
be expected ; and , if necessary, procedures
for evacuating residents along the creek in
Jim Thorpe.

.~~. The Owner should devel~~1’ an inspection check-
list as an amendment to the current mainten-
ance procedure to insure that all critical
items are inspected and maintained on a
regular and periodic basis.

~~~~ ~~~ •~x ~~~~~ - 9/2 2 /1 8
Joha ~~~~. Freder ick , Jr ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Date

) M~ry 1~~ d Registration 7301• Woodw�~d—Clyde Consultants

- •/~~ ±i~~~~~~~ •-
~~~~~~~~ q/ 7~/ 7/

Wi~ 1iam S. Gardner , P.E. Date
Pennsy lvania Registration 4302E
Woodward—Clyde Consultants
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PHASE I INSPECTION R EPOR T

NATIONAL DAM INSPECTION PROGRAM

‘~AUCH CHUNK CREEK DAM
• NA TIONAL ID /fr PA 00605

DER #1 3-1 06

SECTION I
PROJECT INFORMA T ION

1.1 General.

a. Authorit y, The Dam Inspection Ac t , Public Law °2-36 7 . authorized the
Secretary of the Army , through the Corps of Engineers, to ini t iate a program of
inspection of dams throughout the United States.

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

1.2 Description of Project. ~‘ 
-

a. Dam and Appurtenances. Mauch Chunk Creek Dam is a 50-foo t high

rolled earth dam, 1. 7 10 feet long and impounds a 320 acre reservoir. The darn was

I constructed with local borrow materials ~nd contains one primt.lrv material zone

t with a secondary zone concentrated around the discharge pipes. The primary zone,

Zone 2, consists of clayey silty sands and sandy ~ Its c lassifi ed by the Unified

Classification System as SC-SM and SM or ML. Zone I materials , classified as low

plastic silts (ML), are located around the pond drain and princ ipal spillwav discharge
pipes, and were placed to minimize seepage along the length of the pipe.

U
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The dorn contains a rectangular drainage ~~~~~~~~~~~~~~~~~~~~~~~
located downstrej n f rom the centerline. The embankment also contains a cuto f f

trench under the centerline at the darn.

• - - The upstream slope was constructed to J.9H:IV w it h an ~ -t Ot) t w ide

• bench ~it elevation 100 ’.’. the crest is 1 ’  fee t wide at elevation lO l ’ ~.8. The

upstream s lope is protected with ripro p between elevations 10 14 .:’ and the bench,

The IS-inch thick riprap overlies a 6-inch thick fi lter bed. the downstream slope
was constructed to I .‘~3H: IV , and is grass /C rownvetch covered.

- 
..‘~~~• T~ : - • ’-

Water s normally discharged through the principal spillwav . The intake
riser is located within the embankment . approximately 51 fee t upstream of the
centerline. Water overf lows the riser we irs (elevation 1 009.71 and discharges
through a 36-inc h 1.0. reinforced concrete pipe which extends under the dam and
discharges into an impac t basin at the downstream toe. A 2~-irch .0. reinforced
concrete pond drain conduit extends from the base of the riser to the reservoir. The
pond drain discharge, control led by a sluice gate in the riser , flows through the
principal spillway pipe. The sluice gate contains a 2-5,5-inc h orifice which
discharges water at a rate of not less than 0.9 cubic feet per second to maintain

minimum flow requirements in Mouch Chunk Creek. The ris~ r also contains a goted
S-inch orifice 8 inches below normal pool for municipa l water supply purposes.

During severe storms , excess water can also be discharged over the
emergency spillwav at the left abutment. The spil lwav crest elevation is lC~l •L7,

b, Location. The dam is located on Mauch Chunk Creek k Mauch Chunk

Township, Carbon County , Pennsylvania. The dam site is 3 miles west of the
confluence of Mouch Chunk Creek with the Lehigh River. The dam site and

reservoir are shown on USGS Quadrangle entitled, ‘Nesquehoning, Pennsylvania”, at

coordinates N LeO0 s l . as , W ~‘5° 5C..V . A regional location plan at Mauch Chunk
Creek Darn and reservoir is enc losed as Plate I, A ppendix E.

L.. ______ 
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c. Size Classification. The darn is class ified as an “Intermediate ” sire

structure by v irtue of its 50—too t maximum height and ~~. 16° acre—too t normal

storage capacity .

d. Hazard Classification. A ‘High” hazard c lassif icat ion is m~,siqned

consistent with the potential for extensive property damage and loss at l t t ’
downstream in Jim Thorpe, Pennsylvania,

e. Owners~~p. ‘~iauch Chunk Creek Dam is owned by Carbon County and

‘naintained by Mauch Chunk Lake Park representatives. The water supply system is

iiaintoined by the County Municipal Authority . All corresponder ce should be sent

to Mr. Dennis DeMora, Park L)irector , Mauch Chunk Lake Park , 52° Lentr Trail , Jim
Thorpe, Pennsylvania 522° .

t . Purpose at Dam. The purpose of this darn is tar tlood control ,

recreat ion and water supply .

g. Design and Construction History. The dam was designed by the United

States Deportment of Agriculture, Soil Conservation Service, in I0b7. The

application to construct Mouch Chunk Creek Dam was submitted on 2~ f ehruorv

I°68, and the “Report Upon the Application at the Commissioners at Carbon

C~untv” was issued by the State of Pennsylvania on 2 May °nS, by Mr. Joseph J.
Elkim. Hydrau lic Engineer for the Deportment of Environmental Resources. The

Permit to construct the dam was issued on II January l°65, Records iixlicate that

construction by Feeser Construction Com pany hei an in June 1 a60 , and during the

summer and fall of l °69 work was limited to predominantly foundation preparation
and grout ing operations. All grouting was performed by Lavne Company at N~ w

‘i ark during the summer øf 1 969. During the summer at I°70. eart hworks were well
underway and fill was being placed at an average rate of 5,000 cubic yards per day.

By I May 1971, the construction was approximately 55 percent
complete when the Operator’s Union went on strike. This strike lasted until the end
of June 197 1. during which time there was no work performed on the darn. In July

— —— ~~~~ •— S •~~~~~~~ -— S—-—— - ~~_~~~~~~_~~~~~~ _ 
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I’~7l , operat ions resumed and a final inspection of the dam was made by State of
Pennsylvania representatives on 29 October 197 1. The dam and appurtenant
structures were officially completed on 19 November 197 1. According to pork
representatives, all construction, including the seeding of slopes, was completed 30

~k.. before Tropical Storm Agnes (June 972). This storm filled the reservoir.

h. Normal Operating Procedures. Reservoir outflow is controlled by the
princ ipal and emergency spillways. Under normal conditions, water flows over the
two 9-foot long riser we irs and drops to the base of the riser discharging through a

36-inch reinforced concrete pipe into an impact basin at the downstream toe. The
required minimum flow release is through a 2-5/8 inch diameter hole in the pond
drain sluice gate at the base of the riser.

Excess water is stored up to the spillway elevation of 1013.7.
Thereafter , water is discharged over the emergency spil lway located at the left
abutment.

The reservoir can be lowered or drained by opening the sluice gate from
the top of the riser to allow water to pass through the 24-inch l.D. reinforced
concrete pipe at the base of the dam. This water discharges into the 36-inch
principal spillwoy conduit and then into the impact basin.

1.3 Pertinent Data.

A summary of the pertinent data for Mauch Chunk Creek Dam is
presented as follows.

a. Drainage Area (sq. miles) 5.95

b. Discharge at Dam Site (cfs)
Maximum Known Flood (June 1972) Filled reservoir (no discharge)

- -  - - -- - - • • - 5 ~~~~~~~~~ .——• S-~~~~
- • ~~~~~~~~~~~~~ —-~~~•- - -~~~~~~-—— --•• --— -—• — - S - —



Max imum Design Discharge
Maximum Discharge at Top of Dam 10 ,533
Minimum Required Flow 0.9

c. Elevation (fee t above MSL )

top of Dam lOl ° .8
Design High Water
Emergency Spillwo y Crest 10 13.7
Principal Spil iway Crest 1 009.7

Pond Drain Entrance Invert 9 0.2
Riser Floor Elevation 969.7
Discharge Conduit Exit Invert 967 .0
Water Supply Orifice 1008.5

d. Reservoir (miles)
Length at Normal Pool L7
Fetch at Normal Pool 2.7

e. Storage (acre-feet)
Normal Pool 

~4,l69
Design Maximum Flood 5.763
lop of Dam 8,300

f . Reservoir Surface Area (acres)
Normal Pool 320

g. Dam Data
Type Rolled earth w ith drain trench
Length 1 ,710 feet
Height 50 feet
Crest Width 17 feet
Volume 283,000 cubic yards
Freeboard at Normal Pool 10.1 feet

S
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Side Slopes
Upstream 2.9H:IV with 8-foot bench

at elevation 1007.7.
Downstream I .93H: IV

Riprap (upstream) EIev. 10 14 .7 to d cv . 1007.7.
Cutoff Cutoff trench below centerline.
Grout Curtain Yes. Triple line curtain;

S ft. staggered spacing; split
spaced technique.

h. Diversion Initial diversion by channeling
and then via pipe at base of
dam.

Outlet Works
Principal Spillway
Type Standard Soil Conservation

Service riser.
Discharge 36-inch RCP; ISO foot long

into impact basin.
Emergency Spi flway

Type Channel excavated into decom -
posed rock.

Location Left abutment
Width 246 feet
Approach Slope 0.1% and 2.0%
Discharge Slope 3.2%
Control Section 30 feet wide
Channel Side Slopes Slightly less than 3H:lV.

Pond Drain
lype Concrete pipe at base of

darn to riser structure.
Pipe Length 100 feet
Pipe Diameter 24 inches

6
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St t l l ~)N ?

1 NGINEEI~lNG L)A IA

2.1 Desigfl.

A summary of engineering data tar Mauch Chunk ( reek Dur’n is

presented in the checklist attached as Appendix A. Principal documents containing

pertinent data used for this repor t are us follows.

I. “Report Upon the Application at the Commissioners of Carbon County ”,
by Joseph J. Eltam , Hydraulic Luij irreer , L)epart,nent of Environmental
Resources (DEW , dated 2 May I%8.

2 . “Design Repor t , S ite PA-4t ~2, Pennsylvania”, prepared by the U.S.
Department of Agriculture, Sail Conservation Service (SCS). T his

design report contains such items as the hydrologic and hydraulic design
calculations, foundation and embankment I~s i~Jn, soi l invest igot ion
data, soil testing and analysis , and the structural design ca lculations tar
the darn and appurtenant str ut - t i t res , and complete ~et of spec if ications.

3. “Permit” prepared by the Commonwealth of Pennsylvania, I)epartrnen t

of Environmental Resources, dated II June I %8.

4. A 25—page set of drawings prepared by the I. I.~~. I)epurtrnent at

Agriculture, Soil Conservation Service , Job ~PA- ~ir ,2-}’ , dated Inn

5. Miscellaneous letters , corrr spoi’tdence, memos, inc It iding constr i i t t  ion

progress reports located in the DER t i It’s in Harrisburg, Pennsylvania ,

and in the SCS t i les in Mechunicsburg, I ‘enutsv 
lvturia .7



The available data was comprehensive and included a complete design

analysis f or the dam and appurtenant structures. In addition , County Park f i les
contained a set of as-built drawings, which were compared to the preliminar y

drawings in DER files. There were no differences observed between the two sets of

drawings. Selected portions of these drawings are included in Appendix E of t I- is

report.

b. Design Features. The principal design features are illustrated on the
plan, profile and cross-section plates of the embankment and appurtenant structures
that are enclosed in Appendix E as Plates 2 through 10. These plates are reproduced
from the design drawings which were compared with the as-built plans reviewed 01
the County Park office. A detailed description of the design features is presented in
Section 1. 2, “Description of Projec t”, and elaborated upon as follows.

The dam is a rolled earth embankmen t containing a cutoff trench and
drainage trench. The drainage trench has a rectangular cross-section and is located
downstream of the centerline, P’ates 3 and 4 show the location of this trench. The

purpose of the trench is to control embankment seepage. The water is discharged
through two 6-inch diameter pipes into the impac t basin at the downstream toe.
The dam also contains a cutoff trench located under the centerline and a triple line
grout curtain between Stations 9 # 50 and 13 + 70. Details of the grout curtain are
shown on Plate 10 of Appendix E. The split spacing, stage grouting method was
utilized where the upstream and downstream holes were drilled and grouted first.

— Hales were staggered 5 feet on center, and occasionally, the grout hole spacing was
reduced to 2-1/2 feet on center.

The upstream embankment slope is 2.°H: l\~, with an 8-foo t bench at
elevation 1 007.7. Riprap extends froir the bench to elev-it ion 1014.7. The riprap is
18 inches thick and ~s underlain by 6-inch thick filler bedding. The downstream

embankment slope is 1.931-1: IV from the crest to the toe. The crest is I 7 feet wide

and serves as a roadway for Park personnel. Design features of the spillway systems

are discussed in Sections 1.2 and 

S . 8



2.2 Construction.

A description of the construction history is presented in Section 1.2.
Construction was performed under the supervision of Mr. John Mickley, Projec t
Engineer for the Soil Conservation Service. SCS inspectors included Mssrs. Henry
Hurett , Russell Campbell , and Austin Blakeslee. Mr. Feeser , of the Feeser
Construction Company, supervised all construction, except for the grouting which
was performed by Layne of New York.

2.3 Operation Data.

The construction permit and the “Report Upon the Application” require
the discharge system to maintain a minimum flow of 0.9 cfs , equivalent to 581 ,400
gallons per day, unless reservoir inflow is less than 0.9 cfs. If reservoir inflow is
measured, the discharge may be reduced accordingly. A 2-5/8 inch orifice through
the pond drain sluice gate releases the minimum required flow.

Since the dam was designed to operate without the use of a dam tender ,
there are no operational records maintained at the site. The emergency spillway has
never been used.

2.4 Evaluation,

a. Availability. All engineering data reproduced in this report and studied
for this investigation were provided by DER, SCS, and Mauch Chunk Lake Park
representatives,

I
b. Adequacy. The design data provided was comprehensive and well

documented. Construction data was adequate to evaluate the construction history.
In summary, the data obtained is considered adequate to evaluate the dam and
appurtenant structures.

c. Validity . There is no reason to question the validity of the data.
9



SECTION 3

VISUAL INSPECTION

3.1 Findings.

a. General. The observations and comments of the field inspection team

are contained in the checklist enclosed herein as Appendix 13, and are summarized

and evaluated as follows. In general, the appearance of the facility indicates that

the dam and its appurtenances were properly constructed, are well maintained and

in good condition.

b. Dam. During the visual survey, there were no indications or evidence

observed of distortions in alignment or grade that would be indicative of movement

of the embankment or the foundations. There were no surface cracks , sloughing,
erosion or misalignment observed. The riprap was in very good condition and stable.
There was no not icable seepage observed along the downstream toe or through the
embankment. However, seepage zones were noted, as shown on Sheet So of
Appendix B. These seepage zones were noted during the foundat ion investigation
and during the grouting operations. It is noted that Park representatives indicated
that the dam was relocated approximately 125 feet upstream because of the seepage
noted during the foundation investigation phase.

Since the filling of the reservoir , a wet zone has emerged
approximately 300 feet downstream from the impact basin. This zone, as shown on
Sheet So, is delineated by an area of dead trees. Original geolog ic and soils

invest igation disclosed the flood plain to be a swamp and there were many springs on
the abutments. Field permeability tests in test holes on the left side of the flood
plain indicated permeability rates in t he range of 60 f eet per day through highly

fractured and jointed sandstone. Therefore , this seepage and marshy area could
have developed as a result of the hydrostatic forces from the reservoir. Park
personnel reported that the marshy zones located to the left of the discharge basin

have remained unchanged since construction.

10
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The two drain outlets located on either side of the impac t basin were
funct ioning and clear water was flowing. There were no external indications
inferring that internal drainage systems were not functioning us designed.

c. Appurtenant Structures.

I. Principal Spillway . The exposed portions of the principal spi llway are in
excellent condition, with no signs of cracked or spoiled concrete. All gates
were exercised and appeared to be in good condition. The gate valves for
both the pond drain and water supply pipes were painted, clean and well
lubricated. An operations and maintenance manual is located in the Park
Office files. The pond drain valve was manufactured by Armco, Model
22505A.

2. Emergency Spillway . The emergency spillwoy was observed to be in
good condition, being excavated into erosion resistant materials and grass
lined. There were no signs of significant erosion, channel deterioration, or
other evidence that would indicate that the spi liway would not function as
designed. The vegetation was lush and it appears that the spi llway is we ll

- maintained. A check of the spillway width indicated it to be 246 feet wide
instead of the 250-foot design width (see Section 5).

d. Reservoir. Reconnaissance of the reservoir disclosed no evidence of
significant siltation, slope instability, or other features that would significantly
affec t the flood storage capacity of the reservoir. All slopes are well vegetated,
and in some cases trees are growing to the water ’s edge. The drainage area
surrounding the reservoir was also inspected. In general, the drainage basin is well
vegetated, contains wooded areas and farmlands. There is little industry. The upper
elevations of the drainage were once str ipped for coal.

e. Downstream Channel. Immediately downstream of the impac t basin,
Mauch Chunk Creek Dam discharges water into a riprap-lined channel. There is no

‘~.I I I I



ev idence of major erosion or slope instability of the channel. The channel is lined

for a distance of approximately 50 feet prior to discharging into the natural

streambed.

The emergency spillway discharges about 200 feet below the
downstream toe of the dam. The stream bank and channel are stable and well

vegetated.

The flood plain below the dam is a swamp, unchanged from the original
geologic and soils investigation report. The flood plain is approximately 200 feet
wide. The channel banks are roughly 2 feet high, with side slopes ranging from near
vertical to I: I. Further downstream, Mauch Chunk Creek flows through the town of
Jim Thorpe, which would be flooded in the event of high f lows or failure of the dam.
Photograph 14 of Appendix D shows a typical view of the Mauch Chunk Creek
through Jim Thorpe, Pennsylvania.

3.2 Evaluation.

In summary, the visual survey of the darn disclosed no evidence of
apparent past or present movements to indicate instability of the dam. The wet
areas located left of the principal spiliway discharge channel were reportedly there
prior to construction and during the grouting operations. Since then, Pork personnel
indicated that there has been very little or no noticable change in the size of these

marshy areas. The exposed portions of the principal spil lway and the emergency
spi llwa y were inspected and observed to be in good condition. It is noted that the
inside of the riser could not be inspected, nor could the 36-inch discharge pipe or the
pond drain pipe. It is reported by Park personnel that the principal spillway trash
racks are cleaned each spring. It is also noted that the valve is exercised two times
per year, at which time the valves are cleaned and lubricated.

12 
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SECTION 4
OPERATION PROCEDURES

4.1 Procedures.

Normal operating procedures do not require a dam tender. The normal
water leve l is maintained by two 9-foot long parallel we irs at the top of the intake
riser. In the event of high f lows , excess water is stored to the crest of the
emergency spillway. Thereafter , water is also discharged through the emergency
spillway into Mauch Chunk Creek.

The intake riser contains one 24-inch pond drain sluice gate at the base
of the riser , elevation 970.2. Minimum flow is provided by a 2-5/8 inch diameter
orifice located in the pond drain sluice gate. Water passing through the orifice
flows through the principal spillway conduit and discharges into the impact basin.

Access to the intake tower riser structure is achieved by a manhole at
the top of the tower.There is also an 8-inch gate in the riser located 18 inches below
normal pool to supply water for municipal purposes.

4.2 Maintenance of the Dam.

The dam is maintained by the Mciuch Chunk Creek State Park
representatives, and is periodically inspected by the State of Pennsylvania and the
Soil Conservation Service.

4.3 Maintenance of Operating Facilities. Maintenance of the operating facilities
is performed by the Mauch Chunk Creek State Park representatives. However , the
dam is relatively new, in good condition, with little maintenance having been

13



required since its completion. During the inspection, an operations manual was
found in the Park office and reviewed by the inspection team. This manual

contained all of the essential guidelines necessary to operate, repair and rehabilitate

the control systems within the control tower.

4.4 Warning Systems in Effect.

There are no formal warning systems or procedures established to be

followed during periods of exceedingly heavy rainfall. However, the Park office

overlooks the dam and the Park Director lives at the office and can observe the dam

during periods of high flow. The Park Director indicated that in the event that an

emergency condition develops, the County Civil Defense Authority would be notified
and residents of Jim Thorpe would be notified by the Civil Defense Deportment, the
Police, or the fire department.

4.5 Evaluation.

The procedures used by the Park Director for inspecting the dam are
adequate and the fact that a representative familiar with the dam and operation of
the darn lives immediately adjacent to the emergency spillway helps to insure that
the discharge during per iods of extreme runoff can be observed and monitored.

Since a formal warning procedure does not exist , a procedure should be
developed and implemented during periods of extreme rainfall. This procedure
should consist of a detai led method of notifying residents downstream, particularly
in the town of Jim Thorpe, Pennsylvania.

t i~
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. Most calculations for the hydrologic/hydraulic design of
this structure are in the design report in the State files. The flood routing was
ootained from the Soil Conservation Service (SCS) State office in Harrisburg, 

rPennsylvania. The watershed is approximately 8.5 miles long and averages 1.3 miles
wide with a total area of 5.95 square miles. Elevations range from 1 600 fee t in the
upper reaches to 1 009.7 at normal pool elevation. The str eam gradient varies from
less than I percent in the upper reaches to 3 percent in Jim Thorpe. Pennsylvania.
The watershed is approximately 80 percent wooded, about 5 percent residential , and
the rest open/farmland. Inactive stri p mining operations cover approximately 100
acres on the northwestern edge of the watershed in the vicinity of Summit Kill, —

Pennsylvania. Some new residential construction is taking place in the vicinity of
the park, but it is not expec ted to significantly alter the watershed runoff
character istics in the foreseeable future.

In accordance with the criteria established by the Federal (OCE)
Guidelines, the recommended spillwav design flood for this “Intermediate” size dam - -

and “High” hazard potential classification, is a probable max imum flood (PMF~. A
review of the SCS design report indicates that the dam was designed to pass the
probable moximum flood (PMF).

b. Experience Data. No rainfall records or reservoir water level records
are kept. The dam was completed in Novernber I~ 7 I , and the reservoir was filled
during Trop ical Storm Agnes, June 1972. Tropical Storm Agnes is frequently the
storm of record in eastern Pennsylvania. It is estimated from Weather Service
publications that between 7 and 8 inches of rain fell in two days over this area.

IS
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c. Visual Observations. On the date of the inspection, there were no
conditions observed that would indicate that the outlet capacity would be reduced
during a flood occurrence. It was noted tha t the emergency spi ilway measured 246
feet wide instead of the 250-foot designed width. As shown on Sheet 10 , Appendix
C, the change in the discharge capacity of the emergency spillway as a result of this
reduced channel width is insignificant. Observations regarding the condition of the
downstream channel, spillway conditions, and reservoir are located in Appendix D.

d. Overtopping Potential. This dam was designed to contain the PMF
w ithout overtopping. The spillway capacity with the reservoir water level at the top
of the dam is 10.533 cfs , which is sufficient with storage to pass the calculated PMF
inflow of 2 1 ,733 cfs. Calculations and flood routing were reviewed and are judged
to be adequate.

e. Spillwav Adequacy. As the dam does not overtop during the passing of
the PMF storm, the spillway systems are considered to be “Adequate”. The
tailwater is estimated to be approximately 45 feet below the top of the dam during
the passing of the PMF event.

f. Downstream Conditions. The primary purpose of Mauch Chunk Creek
Dam is to provide flood protection to the town of Jim Thorpe. Pennsylvania. located
approximately 3.5 miles downstream. Mauch Chunk Creek enters an underground
channel near the western edge of the town (see Photograph No. 14) . From that
point , the creek flows a distance of approximately 4.500 feet t hrough Jim Thorpe
through a combination of channels and culverts until it joins the Lehigh River.

The Soil Conservation Service estimated when discharge from the dam
exceeds 207 cfs, and combined with discharge from the intervening area between r
the dam and Jim Thorpe, out-of-bank flows would occur in Jim Thorpe. resulting in
damage. The work plan for Mauch Chunk Creek Watershed, prepared by SCS,
estimated that a storm of 7 inches of rainfall. approximately the rainfall produced
by Tropical Stor m Agnes. over two days would damage over 200 homes and 37
businesse-, causing at least a half million dollars worth of damage. Therefore, a
“High” hazard classification is justified.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability .

a. Visua l Observations. The visual observations did not indicate any

existing embankment stability problems. The riprap on the upstream slope was quite
stable and is in good condition. Similarly, the Crownvetch on the downstream slope
was thick and evenly distributed over the embankment slope. There are no exterior
signs indicating that internal drainage systems were not operating as designed.

As discussed in Appendix B and in Section 3, marshy zones were noted
on the left side of the principal spillway discharge channel, and further downstream
along the channel. Discussions with Park representatives and a review of the
records indicate that these seepage zones were noted before construction and that
the dam was relocated 1 2S feet upstream to avoid the seepage. Although the
reports indicate that these zones existed before construction of the dam, it is not
known if the flow rates have increased since the reservoir has filled. The water
should be collected and monitored for changes in rates or in turbidity .

Further downstream, a zone of dead trees was noted. See shee t 5a of

II , Appendix B. The surrounding ground is marshy and presently contains some
cattails. It is assessed, based on the visual inspection, construction photographs, and

discussions with Park representatives, that this zone probably developed since filling
of the reservoir. Therefore, this area should be carefully monitored f or changes in
flow ra tes or turbidity,

The principal spillway and appurtenant facilities within the structure
were inspected and evaluated to be in good condition. Since water was flowing

through the principal spiliway, the intake riser could not be inspected, nor could the

36-inch pipe beneath the embankment be inspected. Park personnel report that the

‘7



Soil Conservation Servi~ e representatives ins~ect these systems when reservo ir

water levels permit. The impac t bas i n was inspec ted and no si gns of concrete

deterioration, spoIling, cracking or -,ther signs of str~Ictura l movement were

observed. It was assessed that t h c  c~ructure is in good condition, as is the ri prap-
lined channel below the impac t basin.

The emergencY spillway is also judged to be in good condition. There
are no s igns of channel slope instability , channel bottom instability , erosion, or other
features that would adversely affec t the performance of the spillwav .

b. Design and Construction Data. Available design documentation
included preliminary design reports, des ign reports, soil testing results, foundation
investigations, and a geologic profile through the dam site. The Department of

Environmental Resources (DER) files contained a complete set of design drawings,
which were compared with the as-built drawings located at the Park Office. There
were no significant differences between these drawings. Slope stability and
hydroloqic/hydrciulic calculations were reviewed for completeness and validity of
the assumptions. The scope of the calculations were found to be adequate and are
assumed to be correct.

The design documentation was, for the most part , complete. It s

judged that construction documentation, including DER photographs, inspection
memorandums, and Soil Conservation Service (SCS) progress reports were sufficient
to conclude that the embankment was constructed in accordance with the design
requirements. Records in the DER files indicate that the embankment materials

w’~re to be constructed to a density of at least ~5 percent of the maximum density

as defined by ASTM D-698, Method “A”. It is also understood and documented in the

as-built plans that the required placement water content tolerance was from -I

percent to + 2 percent of the optimum moisture content. Evaluation of these
requirements indicated that the placement criteriQ for the types of material
described on the drawings is appropriate. The limited records in the design files
indicate that all density test results were at least ~ percent of the specif ication

requirements, and within the moisture content requirements.

IS 
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A review of the stabilit y analysis indicates that the minimum factor of
sa fety on the upstream s ~ e is .66 for rapid draw down conditions. And for steady
state condi t ions, the downstream slope has a minimum factor of safety of 1.7 1. The
input parameters used for this stability analysis were reviewed and are assessed to
be reasonable. The structural calculations were reviewed for completeness , found
to be adequate and assumed to be correct.

c. Operat ing Records. There are no operating records maintained, such as

high flows, hi gh water levels, or other features associated with the discharge of
water.

d. Post-Construction Chana.~~ There are no reports nor is there any
evidence that modifications were made to the dam or appurtenant facilities.

e. Seismic Stability . This dam is located in Seismic Zone I. Normally it
can be considered that if a dam in this zone is stable under static loading conditions,
it can be assumed safe for any expected earthquake conditions. Since the static
stability analysis indicates that the dam is stable under static loading conditions, by
definition of the Corps of Engineers criteria, the seismic stability of the dam is also
adequate.
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. The visual inspection and review of design and as-built
documentation indicate that the dam, foundation, and appurtenant structures of
Mauch Chunk Creek Dam are in good condition. The hydrologic and hydraulic
computations presented in the design documents and summarized herein in Appendix
C indicate that the dam was designed to pass the probable maximum flood (PMF).
Theref ore, the discharge systems of the structure are considered to be “Adequate”.
It is noted that although the structure has been designed to pass the PMF,
significant property damage is like ly to occur due to high flows in Mauch Chunk
Creek through the town of Jim Thorpe, Pennsylvania. The work plan prepared by
the Soil Conservation Service (SCS) f or the Mauch Chunk Creek Watershed indicates
that when discharges from the dam exceed 207 cfs, significant property damage is
likely to occur. Since the probable maximum flood will have a flow on the order of
10,000 cfs, extreme property damage is inevitable and loss of life in Jim Thorpe is
possible.

b. Adequacy of Information. The design information available for this

inspection was adequate and comprehensive. It is noted that construction data
included photographs, Department of Environmental Resources (DER) inspection
memoranda and several SCS progress reports, together with inspection reports
performed by SCS representatives. Summaries of construction test results were
noted in SCS progress reports. These reports indicate that sufficient testing was
performed by SCS representatives to insure that the dam was built in accordance
with the specification criteria.

c. Urgeocy. It is concluded that the recommendations presented in
Section 7.2 be implemented as soon as practical.

20 
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~~ ~ e,nedial Measures.

a. Foci Ii ties. It is recom m ended that the I ~t shv areas I cuted to the

west of the principa l spi llway discharge channel be graded and drained. Thm ~.

drainage should be periodically collected and checked for changes in flow rates or

changes in turbidity .

Similarly , the marshy area designated by the dead trees downstream ot
the emergency spillwav should be monitored periodically . Although it i s  impractical
to monitor flows in this area, it is recommended that the area be regraded and
drained so the overall condition of the area can be periodically monitored far any
gross changes in flow rates or turbidity. The area should be checked tot
concentrated flows which may lead to piping.

Periodic checks of the emergency spillway system should be m ade, and
the woody vegetation removed before it af fects the discharge capacity at the

spillwav. The riprapped channel immediately below the principal spillwav impac t
basin should be monitored after any significant discharge passes through the
channel, As necessary, the principal spi llway channel should be rehabilitated to
insure that it operates properly in time of need.

b. Warning and Inspection Procedures. Because of the locat ion of the darn
upstream of a highly populated area, Jim Thorpe, Pennsylvania . a tormal procedure

of observation and warning during periods of high precipitation should be developed
• and implemented. This procedure should include a method of warning downstream

residents tha t high flows are to be expected along the creek. If abnormally high
flows are expected, procedures for- evacuating persons within Jim Thorpe should be
implemented.

The Owner should develop an inspection checklist as an ammendment to
the maintenance procedure to insure t hat all crit ica l items are inspected and
maintained on a regular and periodic basis. 

_
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c. v a i l a i ry .  u nere is no reason to question the validity of the data.
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have remained unchanged since construction.
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“High” hazard classification is justified.
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requirements. and within the moisture content requirements.
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MAUCH CHUNK DAM

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRA INAGE AREA CHARACTERISTICS : -L~~’o ‘.- ‘
~ • ‘ . : c :, : C C ., • ‘ ~~~~~~~ ‘:~~~~~~ :. . . : ,

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): - ‘~~‘-.~~

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY ):L’~-1 .-’ ‘.~~.‘‘

ELEVATION MA XIMUM DESIGN POOL : _________________________________________________

ELEVATION TOP DAN: 
____________________________________________________________

EMERGENCY SP ILLWAY

a. Elevation :,‘:~~.

b. Type ~~~-~~~~z •’ ~ i.inne..

c. Width :~~~L’ •
‘
‘ • z~ ’ .o -‘:, ‘ 4 t C • ‘i •

~~
• —

d. Length 
~~~~~ :

‘
—‘

~
‘

e. Location Spillover Th~~ tt

f. Number and Type of Gates .V ”z.~.

PRINCIPAL SPILLWAY

a. Type •?e ~
‘ 

~~~~~~~ ~~.“z.o’ ~’ C~~’ ““ - “‘, ‘ ‘: ‘o:  — “C~~ C : ’ .: ‘C .

b. Locati on .I~ ~~ :~
-
~~ ,‘~~‘~‘i’I !‘C C • C  C~~~~~~ ~ “C, ’

c. Entrance Inverts 1L ’L~:~. 
‘ :‘.Y:’ ~~~~~~~ 

‘ • : ‘ z  - 
-

d. Exit inverts 
__________________________________________________________

e. Emergency draindown facilities h’-. f~:.~ z :~~~‘:.~

HYDROMETEOROLOGICAL GAGES :

a. Type 
_________________________________________________________________

b. Location 
________________________________________________________________

C. Records 
_____________________________________________________________________

MAXIMUM NON—DAMAGING DISCHARGE : ~~~~~
‘ -

‘
,~~~~~~~~~~~~~~~~: . : ‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~ — - - --~~~---—
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DAM SAFETY ANA LYSIS Date : K/Jt!~~~
HYDRO LOG IC/HYDRAULIC DATA By:  ~,v ,cg

Sheet: ~~ of A.L

DAM 
~~~~~ ~~~~~ Nat. ID No.P,q~~o~~o,~ DER No. ,‘j~~~ 4

Permit/Design Ca lc.  from Calc. from
ITEM’UNITS Files Files/Other Observations

(A) (B) (C]
1. Mm . Crest E1e~’., ft. _____________ _____________ ______________

2. Freeboard , ft. 
____________ ____________ _____________

3. Spillway~~~Crest Elev , ft. ____________ ____________ _____________

3a. Secondary ’ Crest Elev , ft. L ~~ 3.7
4. Max . Pool Elev. , ft. 

______________ ______________ _______________

5. Max. Outflow~’~~, cfs I~~~~s33 _____________ ______________

6. Drainage Area , mi2 .,g~g.c 
___________ ____________

7. Max Inflow ’ 4 1 , cfs .~/ , 7~~3~~P/ .rA) 
____________ _____________

8. Reservoir Surf. Area , Ac re 
~~ 33 - _____________ ______________

9. Flood Storage ’~~~, Acre-Feet ____________ ____________ _____________

10. Infl ow Volume , i n c h es ~~~~~ —- _____________ ______________

Refe rence all figures by number or calculati on on attached sheets :

Example: 3A - Drawing No. xxx by J. Doe, Engr.) in State File No. yyyy.-

VL’~TS .

( 1) 1:f’i ~‘ie~genc~, sp iZ .okz~..
(2 ~.‘~~~ i•:r~ ~~~~~~~ ~~ ~~~~~~

( 3 1  1 ~ ‘i .~~~’”~~rn ~‘~~‘~‘ , :‘: t :  ‘r~’t ’~’ ’ : , :~ :~ .z ~~~~~~ ~•f :~~~r ~ - :~ .

I ~~, ~~~~~~~~~~~~~~~~~~~~~~~ ~ C ) ~~~~Z ‘. ~t ’   ~~~~ “k:,~
- . ,  ,?‘l C’~~’,’ .

. . .... . .. . .— ... .
~~ 

- • - . 
~ . . ,  hr I r~~f. ftII~~

- --. ~~~ . .~~~~~~~~~~ • . -
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Date: ~~~~~~~~~By: ,~i~C2
Sheet: .3 o.P ‘-.,~

HYDROLOGIC/ HYDRAULIC CALCULATIONS (cont.)

Item (from Sheet 2) Source

IA Mr~. b A  £‘e,s,~
,, &pO~~1~ prep~~Eci’ ~ y
1 ~~~~~~~~ ~Y~,-&i,c 

~~.

(PC,, t~C_ O~~~3 Hap.~Mesyue.hoiirn~’ (‘?7~)? A ~tpi~a. (i~~ 7~)

(



- . . - - -  -

•v MP.~ DAT!~~~3’,’~~~ SUSJ ~ C~ — SI4UT 0?

(‘“ 4 D.SY DATE ________ ~~~~~ (‘h 4LI, A~ JOl N-

______________ /i~~~~t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~~1~~~~~LP/C ~.hàI2 (~~~~~~~~~ :~2c~~mn,e.SeI . ~~~~~~~~ ~ ~~~~~~~~~~~~~~ -

~~~~~~~~~~~~~ .~~~~P ~~~~~~~~~ . -

- . T4~ . hi~~ rd ~~~~~~ i~~ . ~~~ g .‘~~ h q ~~~~~ 
~~~~~~~~~~

- , • .M ~~~ ~x? .Ji~~ .i� ~~~~~~~~. a~1i~ /dJ/C~~ . . - 

-~~~~~~~

- -

- 

~~~~~~~ ~~~~~~
- 

~~~~~~~~~~~~

~~~~~~ eJmLh~?2~- 4,i% g~~~~ ~~~~~~~~~~~~~ ia~~~ics

~~~i’i’- ~~~~~~~~~~~~ ~~~~~

___ - 
p h ~~~~~~~~iMe~ s~~~ ir 

-- - - 
;J e m ~4~~ i~rt’~ce~ ~~~~~~~~ 4’A~c~ 

---.

~

-

~

. —

~

- .-. 
~~~~~

- - _ - _

~3. ~~~~~ ~,P d~LL~~ - _ _ _ _ _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ .~~JCui~,~443~~ . . . . 
•

~ - ~~~~~~~~~~~~~~~~~~~~~~~ & . b4.sqd~~~
, 4-

-

I JMd??.SL~A/ h:  ~~~~ ~~4L 494A/ ~~~ S hi 

~. heS t~ ~ 
,‘I~ ~~~~~~~~~~~ d~ cha_iy& . i~ -   

-  -

_ __ - - 
I 

_ _ _ _ _ _ _ _

~~~~~

PM

~~ 

Pea.h~ hi ~~~~~ - -. - .  -- - - I

~ y’~ ~~~~~~~~~~~~~~ ~~~
- -- 

- ~~~ ~~~~~~~~ ~ - ~~~ S4 
~~~~~~~~~~~~~~~~~ ~~~~~~- - -  1.~~~~

- - . L~~~~~~~~~~~~~
_ . _ - 

. . .

_ _ _ _ _  _ _ _  ~~~~~~~~~~~~~~~~ ~~~~~~~~ 4.2~ 733~~~
________ ______ - ____ ~~~~ i~ d~ ij ~~ ~~~
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~~~ cm? / a ~j )/ ~~~~~~~~~~~~~~~~~~~~
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~ 
S DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE

D I G ~ I REI~~ T ~ J 2 2~~~Y PA ~C’~-
~1A)J~Jd ~rnI*’C

I. ~~~~~~ +I.?.t:~.
Ct~~cture c1~cG c

~. ~~~~~~~~~~~~~~~~~~ 0z.cj * .3g~~ ,q ‘

C. Ti.-~ or cc~c:~tr~ti~~ - ~~ ~~~~~~~

~~. iI,y&-olc ic cu~-v~ x~ zbcr - C
1.. IG-tLLre cc~4.tti~~ II ~~ 

-

2. ~oicturc CC~.tt t i~~ . lU 92

::. c. .l ~~~.1- .y
C;~~~~~.L. ,.

1. Sj~~ (I.D.) j~,
2. L~z~t~i _ _ _ _ _  

. 4..

3. at~~~1. Si~~ 3~ yg ” rt.
2. ~~1~~ t .4,,, •

C. ~~~~~~ lA ~~~~~~~~~ /~,•33 ~ •D. O~i2’ic.~ ci~~ — -

P~~ ~~~~ ci e  • -

‘. T’J~ or cz~r~ r d.i~siI~ tar .x-.,. ~~, &4~~~~~ - 2Jz~~~~~
,.

~~~~~ ~~
, 

~~~~~~~~~~~~~~~~~~

:,,. !13th •2:_ i~Q ft.
B. Side Sl0~~ 3 • 3:, -

C. L: ~~~~~ th o~’ level. sectioA .j o ft.
- 

— 

- 
B. . .~~ i,. - Ft/Z’t .

E. ~~~~~~~~ velocity ~t c~~trol aecti~~ (D.LW.) .i~a -~.‘t/~ec.--
F. DI~~~~~~ t.1~~~~~ ot tlov (D.LW.) thmlCh e or ~ency spil~x~y ~ I
G. Fi’cç~~~cy or use 

~ ~
IV. E~~

-t
~~~ tiLt

4’ 
:... ~~i~~t ,,~~

—
,, *

B. VO1~~3 ~~~~~~~~ ~~~~~~~~ C,~.C. Cc_— 3.cti~~, ~~~~~~~~~~ r ~~ 

- 
- 

~~~~~~~~~~~ ~~~

~~~~~~~~~ 

. 

r~
-’1
~ ~~~~~~~~~~ 

~~~~ OVP~~FS~~__3.SZ 

-

1 15 ‘4
~~~~~~~~ 

~~

- ~~jic~l Cr-oas Seetio~ - ~4,- 7~
ENGINEERING & WATERSHED PLANNING UNIT , UPPER D~A* DY , PA.

- - I -

_______________ • - -_ - - —. 
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SPEED-MEMO D.o.aber 2B, 196S
- - su.Jcct

‘~.ll , Civil. Engineer

w& r~~~~~~ (P. L. 566) - )Iauch Chw~k
Howard ~J. Miller , Hydraulic Engineer

MESSAGE (Wr.s acos ~~ue ..a..4. , Sage ~~~ (us,.-. .,d p rla 1 aasd 2 S. .d4’,.e... A.~.i. p.s~ 3)

Tb. principal outlet release rat. on structUre PA-~62 should not exceed 270 c.f...

in order to ccmtain the 100-year frequency flood at Jth Thorpe vithin bank.

- ~~~
. - s’ A’ ~~~~~~~~~~~

REPLY (U.. tA.. .p.c. for r.p~y S,4., .4 da •~&‘l p..1 3 40 ..,.~~.r. R.t.aas pert 1)

J~~t DATI

— 
AD.3fl t7-Si)

- — - - ~~~~~~~~~~~~~~~~~~~ --- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~ 
I 

•
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SITE GEOLOGY
MAUCH CHUNK CREEK DAM

Mauch Chunk Creek Dam is located in the Appalachian
Mountain section of the Valley and Ridge Physiographic Pro—
vince. The bedrock at the dam site is reported to consist
of the red and brown sandstones, siltstones and shales of
the Mississippian Mauch Chunk Formation (see Plate F-i).
The Mauch Chunk Formatior~ is bounded to the northwest bythe sandstones and conglomerates of the Pennsylvanian Potts-
yu le Formation and to the southeast by the sandstones,
siltstones and shales of the Devonian Catskill Formation.
Bedding strikes to the northeast and dips to the northwest
(Wood, 1974). Two open, variably spaced sets of joints
have been reported in the area : one set oriented approxi-
mately along the strike of bedding with variable dips rang-
ing from 530 SE to 65° NW, and a second set striking to the
northwest with a near vertical dip (Wood, 1974). No faults
have been mapped beneath the dam or the reservoir , although
thrust faults on either side of the Mauch Chunk Creek valley ,
striking parallel to the reservoir have been observed.

Downstream seepage should not be a major problem unless
the reported northeast trending (perpendicular to the dam) is
well developed beneath the dam structure.

References:
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