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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained
from the Office of Chief of Engineers, Washington, D.C. 20314.
The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or pro-
perty. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational eva-
luations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the nor-
mal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the nor-
mal operating environment of the structure.

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

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in detemining 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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-Qv PHASE I REPORT

NATIONAL DAM INSPECTION REPORT

NAME OF DAM Mahanoy Dam No. 2
STATE LOCATED Pennsylvania
COUNTY LOCATED Schuylkill
STREAM Unnamed tributary North Mahanoy Crek
DATE OF INSPECTION November 20, 1979

ASSESSMENT

The assessment of Mahanoy Dam No. 2 is based upon visual obser-

vations made at the time of inspection, review of available
records and diata, hydraulic and hydrologic computations and past
operational performance.

Mahanoy Darn No. 2 appeared to be in poor condition. Vegetation
consisting of brush and small trees were observed on the upstream
and downstream slopes. Erosion was noted on the downstream
embankment near the naximum section of the dam. Several wet
areas were located on the downstream face of the embankment
during the inspection. One seepage point was noted at the right
abutment contact and two other seepage points were observed noar
the left abutment. The reservoir drain valves have not been
operated in the recent past. Maintenance of the dam and
operating facilities is considered poor.

Mahanoy Dam No. 2 1-; a high hazard-small size dam. The spillway
design flood is the 1/2 PMF to PMF (Probable Maximum Flood).
Based on the downstream potential for loss of life the spillway
design flood for this dam has been selected as the PMF. Mahanoy
Dam No. 2's spillway is capable of controlling approximately 12%
of the PMF without overtopping the embankment. Based on criteria
established by the Corps of Engineers, the spillway is termed
seriously inadequate. If Mahanoy Dam No. 2 should fail due to
overtopping, hazard to loss of life and property downstream of
the dam would be significantly increased from that which would
exist prior to the overtopping. Mahanoy Dam No. 2 is classified
as unsafe, non-emrgency.

The followla'g recommondaLtIon and remedial rasures should he
instituted immediately.

1. A detailed hydrologic and hydraulic study should be
conducted by a professional enginver knowledgeable in dam design
and construction to increase the spillway capacity.

2. The w-t and seepage areas should he monitored on a
regular basis and after periods of heavy precipitation. The

0 monitoring program and collected data should be evaluated by a
professional engineer knowledgeable in dam design and analysis.
Remedial measures should be conducted as required as a result of
the evaluation.
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MAFIANY DAM N). 2
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3. Some tnl-ins of positive upstream c losuire of the dra inli t
should be develop'I lai the cise ut emrgencies.

4.* The t ites and brush I oca t-od on the emba rik ment sl1ope,
and in the spi I kriy~~~ chaiinei ;hot i N_, cleatrd it the (H r.'c! lon
of a professionali-~tw.i nvir kiiiwlt'Igvable la dain dIt;ign and
construct ion.

5. A sifei-y 1;p-_'t lon progrHn Shoit Id be I nplronted wit h
Inspect ions at i t-u i intervals hy qua1lit I id ju' r-otne1

6. A Wartifus-, sy turn shtou ld be developed to warn down ;Lrv.~ n
residents of lii .;pf I Lway dis;charges or rmini t fall or'. of
t he dam.

7. Eros ion of the downLreatn slope shouldt be repa ired anid
measures taken to 41 lrii ate tuttire oros ion.

8. A rev few ot niing act lvittics hot~iid N- cridwtitd by t~i
owner or hig vilg i n.e'r to deterinine the ef fect s 4 12v past tnd

present mining N-itutlh the reservoir.
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PHASE I
NATIONAL DAM INSPECTION PROGRAM

MAHANOY DAM NO. 2
NDI. I.D. NO. PA 667
DER I.D. NO. 54-11

SECTION 1

PROJECT INFORMATION

1.1 General.

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

b. Purpose. The purpose of the inspection is to determine

if the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Mahanoy Dam No. 2 is an earth-
fill dam, 510 feet long and 35 feet high. The top width of
the dam is 9 feet. The upstream slope of the dam is 3H:IV
(submerged), and 1H:IV (above water). The downstream slope is
l.75H: IV.

One 18" pipe passes beneath the embankment to a 12 foot x 15
foot gate house. The gate house has been destroyed and only the
foundation remains. The foundation is located 180 feet from the
left abutment near the downstream toe of the embankment. A 12"
service branch takes off from the 18" pipe, which is reduced to
10" in diameter imediately below the dam.

The spillway is cut through solid rock at the right abut-
ment. It is flanked on the side adjacent to the embankment by a
dry-laid masonry wall and on the opposite side by rock. The
spillway is trapezoidal shaped and discharges into a natural
stream below the dam.

b. Location. The dam is located on an unnamed tributary to
North Mahanoy Creek, approximately 1/2 miles north of village of
Parkplace, Schuylkill County, Pennsylvania. Mahanoy Dam No. 2

can be located on the Delano, U.S.G.S. 7.5 minute quadrangle.

c. Size Classification, Mahanoy Dam No. 2 is a small size
dam (35 feet high, 44 acre-feet).
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d. Hazard Classification. Mahanoy Dam No. 2 is a high
hazard dam. Downstream conditions indicate that loss of more
than a few lives is probable should the structure fail. The
village of Parkplace is located 0.5 miles downstream of the dam.

e. Ownership. Mahanoy Dam No. 2 is owned by the Hazelton
Municipal Water Authority. Correspondence should be addressed
to:k

Hazelton Municipal Water Authority
230-240 South Wyoming Street
Hazelton, PA 18201
Attention: Robert Zientek, Manager

(717) 454-2401

f. Purpose of Dam. Mahanoy Dam No. 2 is used for water 4
supply.

g. Design and Construction History. Mahanoy Dam No. 2 was
built in 1875. The dam was designed and construction supervised
by Mr. Herbert S. Thompson, who was at the time engineer of the
Gerard Water Company. Construction work was completed by Mr.
Charles King, a Pottsville contractor.

h. Normal Operating Procedures. The reservoir level is
maintained at or below the spillway crest elevation. The water
supply line from the reservoir is always open. The excess inflow
to the reservoir is discharged through the spillway at the right
abutment.

1.3 Pertinent Data.

a. Drainage Area. 0.29 square miles

b. Discharge at Dam Site (cfs).

Maximum known flood at dam site Unknown
Drainline capacity at normal pool Unknown
Spillway capacity at top of dam 95

c. Elevation (U.S.G.S. Datum) (feet). - Based on spillway
crest elevation 1744.0 supplied by Hazelton Municipal Water
Authority.

Top of dam - low point 1746.1
Top of dam - design height Unknown
Spillway crest 1744.0
Full flood control pool N/A
Normal pool 1744.0
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Upstream invert - 12" drainline Unknown I
Downstream invert - 12" drainline Unknown
Streambed at centerline of dam 1711.0
Maximum tailwater None
Toe of dam 1711.0

d. Reservoir (feet).

Length of maximum pool 600
Length of normal pool 550

e. Storage (acre-feet).

Normal pool 37
Top of dam 44

f. Reservoir Surface (acres).

Top of dam 3.5
Normal pool 3,03
Spillway crest 3.03

g. Dam.

Type Earthfill
Length 510 feet
Height 35 feet
Top width 9 feet
Side slopes - upstream LH:1V to 3H:IV

- downstream 1.75H:1V
Zoning Unknown
Impervious core Puddle core
Cutoff Unknown
Grout curtain Unknown

h. Reservoir Drain. f
Type 12" CIP
Length Unknown
Closure Valve at toe
Access Downstream end
Regulating facilities Valve at toe

i. Spillway.

Type Trapezoidal
Length 10 feet
Crest elevation 1744.0
Upstream channel Lake
Downstream channel Unnamed tributary

to North Mahanoy Creek
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SECTION 2
ENGINEERING DATA

2.1 Design. Review of information in the files of The
Commonwealth of Pennsylvania, Department of Environmental
Resources revealed that several inspection reports, some
correspondence and photographs were available for review. No
design data or construction drawings were contained in the
files. The owner had very minimal data on the dam. The DER
files were reviewed for this study.

2.2 Construction. No information is available on construction
of the dam.

2.3 Operation. No operating records are maintained.

2.4 Evaluation.

a. Availability. Engineering data were provided by
PennDER, Bureau of Dams and Waterways Management. The owner
stated that no operation or maintenance had been conducted at
the dam. The owner did not accompany the inspection team during
the inspection.

b. Adequacy. There is no design data or other information
available. The Phase I report is based on visual inspection and
hydrologic and hydraulic analyses. Sufficient information is
available to complete the Phase I report.
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vSE~CTION 3o

3.1 Findings.

a. General. The onsite inspection of Mahanoy Dam No.2 was
conducted by personnel of L. Robert Kimball and Associates on
November 16 and 20, 1979. The inspection consisted of:

1. Visual inspection of the retaining structure,
abutments and toe.

2. Examination of the spillway facilities, exposed
portion of any outlet works and other appurtenant
works.

3. Observations affecting the runoff potential of
the drainage basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appears to be in poor condition. From a
brief survey conducted during the inspection, it was determined
that the low spot on the crest of the embankment is located
approximately 350 feet from the left abutment. The crest width
is 9 feet. The upstream slope is 3H:1V (submerged), and 1H:1V
above the reservoir water level. The downstream slope was
measured to be 1.75H:1V. Extensive erosion was noted approxima-
tely 210 feet from the left abutment on the downstream slope of
the dam near the maximum section. Several seepage points were
located on the downstream slope of the embankment. One seepage
point was at the right abutment contact and two points were
located to the right of the old valve house foundation. Seepage
from the left abutment is collected near the toe where a
deteriorated weir was observed. Discharge through the weir was
measured to be approximately 30 gallons per minute. The total
seepage was measured at a point beyond the toe and across the
road which parallels the embankment. The total seepage was
measured to be approximately 90 gallons per minute. The seepage
from the right abutment is therefore estimated to be approxima-
tely 60 gallons per minute.

c. Appurtenant Structures. The reservoir outlet works
consists of an 18" cast iron pipe, which is reduced to 12" in
diameter immediately below the dam, and then to 10" and finally
to an 8" pipe before the village of Parkplace. Gate valves are
installed on the main pipe (18" CIP) and on the 12" branch. The
foundation of the 12 foot x 15 foot gatehouse is visible near
the toe of the embankment. The valves were not operated during
the inspection nor have they been operated for several years.
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The spillway consists of an open cut located on the right
abutment. The spillway is trapezoidal shaped and the bottom
width of the spillway is 10 feet. The spillway exit channel
consists of a natural stream which is an unnamed tributary to
North Mahanoy Creek. Small trees and debris are located in the
spillway and the spillway exit channel.

d. Reservoir Area. The watershed is covered mostly with
timberland. The reservoir slopes are gentle and are not suscep-
tible to massive landslides which would affect the storage
volume of the reservoir or overtopping of the dam by displacing
water.

e. Downstream Channel. The downstream channel of Mahanoy
Dam No. 2 consists of an unnamed tributary to North Mahanoy
Creek. The length of the channel is approximately 1/2 mile.
The channel runs through the village of Parkplace where it even-
tually joins North Mahanoy Creek, which eventually flows through
Mahanoy City.

3.2 Evaluation. In general, the embankment appears to be in
fair condition. Based on evidence obtained from the visual
inspection and from data obtained in the PennDER files, it
appears that the top of dam has been raised and/or modified.
The appurtenant structures appear to be in poor condition. The
embankment and appurtenant structures are not maintained. The
seepage areas located at either abutment of the dam should be
monitored on a regular basis.

6



SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. Water is dravn off the reservoir through the
outlet works and supplies the village of Parkplace and other
nearby communities. According to the owner the outlet works are
not operated. The reservoir is maintained at the spillway crest
elevation of 1644.0. The excess inflow discharges through the
spillway at the right abutment.

4.2 Maintenance of the Dam. No planned maintenance schedule
exists. Maintenance of the dam is non-existent according to the
owner. Maintenance of the dam is considered poor.

4.3 Maintenance of Operating Facilities. The operating facili-
ties are not maintained.

4.4 Warning System in Effect. There is no warning system in
effect to warn downstream residents of large spillway discharges
or imminent failure of the dam.

4.5 Evaluation. The condition of the dam and operating facili-
ties is considered poor. There is no warning system in effect
to warn downstream residents.

7



SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. No calculations or design data pertaining
to hydrology were available.

b. Experience Data. No rainfall, runoff or reservoir
level data were available. The spillway reportedly has func-
tioned adequately in the past.

c. Visual Observations. The spillway appears to be in
poor condition and poorly maintained. Brush and small trees
growing in spillway and exit channel have been left unattended
and debris is collecting in spillway channel.

A low spot was noted on the embankment approximately 350
feet from the left abutment.

d. Overtopping Potential. Overtopping potential was
investigated through the development of the probable maximum
flood (PMF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version systemized computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (HEC), U.S. Army Corps of Engineers, Davis,
California, July, 1978. The major methodologies or key input
data for this program are discussed briefly in Appendix D.

5.2 Evaluation Assumptions. To enable us to complete the
hydraulic and hydrologic analysis for this structure, it was
necessary to make the following assumptions.

1. A pool elevation of 1744.0' was assumed prior to the
storm.

2. The low spot on the embankment (elevation 1746.1 feet)
was considered the top of dam.

5.3 Suimary of Overtopping Analysis. Complete summry sheets
for tecomputer output are presented in Appendix D.

Peak inflow (PMF) 823 cfs
Spillway capacity 95 cfa



a. Spillway Adequacy Rating. The Spillway Design Flood
(SDF) for this dam is the 112 P14F to the PMF. The ODF is based
on the downstream potential for loss of life and has been
selected as the PMF. Based on the following definition provided
by the Corps of Engineers, the spillway is rated as seriously
inadequate as a result of our hydrologic analysis.

Seriously inadequate - High hazard classification dams not
capable of passing 50% of the SDF and where there is a
significant increase in the hazard potential for loss of
life due to overtopping failure.

The spillway and reservoir are capable of controlling
approximately 12% of the PMF without overtopping the dam (based
on a low spot elevation on the main embankment). A computer
printout of the hydrologic analyses is included in Appendix D.

5.4 Suary of Dam Breach Analysis. As the subject dam cannot
satisfactorily pass 50% of the PMF (based on our analyses) It
was necacasary to perform the dam breach analysis and downstream
routing of the flood wave. This analysis determines the degree
of flooding due to dam failure.

Due to the lack of vegetation on the crest and the visibily
high snd content of the embankment, the water level in the
reservoir at the time of dam failure was assumed to be at 1746.2
feet (0.12 feet over the top of dam, low spot). Based on the
evaluating engineers judgement, the 20% PMF was routed through
the reservoir and downstream.

The flood wave was routed downstream with and without
embankment failure considered. The dam breach analysis para-
meters are includQd in Appendix D.

Results of the dam breach analysis indicate that the
downstream flooding is significantly increased. Since flooding
downstream is significantly increased due to dam failure,
according to the Corps of Engineers definitions the spillway is
rated as "seriously inadequate".
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. No signs of slumping were noted
during the inspection. The shape of the crest appears to verify
information obtained from the DER file relative to additional
material having been added to the top of dam at one point in
time. The possibility exists that mining may have occurred in
the area at some point in time although it is impossible to
determine if subsidence vas the reason the material was added to
the crest. Based on observations made at the time of the
inspection it appears that the dam is stable.

Erosion was noted on the downstream slope of the embankment
near the maximum section. This erosion begins near the crest
approximately 180 feet from the left abutment and continues ver-
tically toward the toe of dam. Some brush was observed on the
upstream slope of the embankment. Brush and small trees were
evident on the downstream slope.

Several wet areas and seepage points were located on the
embankment during the inspection near the left and right
abutments. One seepage point was located at the right abutment
contact and seepage was estimated at approximately 60 gallons
per minute. Two other seepage points were observed to the right
of the abandoned gate house. Seepage from the left abutment is
collected near the toe and a wooden weir was observed for the
purpose of measuring seepage at this point. The combined
seepage was measured beyond the toe and across the roadway which
parallels the embankment. This total seepage was measured to be
approximately 90 gallons per minute. The seepage is discharged
from the area through an open channel.

Review of seepage monitoring data contained in the PennDER files
showed seasonal variations in the quantity of seepage. The
measurements were obtained during a two year period beginning in
July, 1930. A low value of approximately 13 GPM and high value
of 101 GPM were measured during this period. There appears to
be no mention of seepage from the right abutment. Placement of
the weir, as observed during our inspection, was such that it
could not have been used to measure seepage from the right abut-
ment and therefore, it is our conclusion that seepage from the
right abutment did not begin to occur until sometime after 1931.
Seepage measurements made during our inspection somewhat agree
with the measurements made during the 1930-1931 period for the
month of November, but the deteriorated condition of the weir
made an accurate measurement impossible.
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b. Design and Construction Data. No design or construc-
tion data is available. No stability analyses have been con-
ducted for this dam.

c. Operating Recorde. No operating records are maintained.

d. Post Construction Changes. Based on information
obtained from the PennDER files, material has been added to the
crest to raise the top of dam elevation. No date is associated
vith this construction.

a. Seismic Stability. The dam is located in seismic zone
1. No seismic stability analyses has been performed. Normally,
it can be considered that if a dam in this zone is stable uinder
static loading conditions, it can be assumed safe for any
expected earthquake loading.



SECTION 7
ASSESSMENT7 AND) RECt)MENDAr IONS/REMEI) LAI, %1ASURES

7.1 Dam Assessment.

a. Safety. Thei dam appear,; to Ix- in poor condition but
poorly maintaiined. A significant amount of seepage was evident
at the right abut 'ucilt contact and near tilt lo-ft abutment to the
right iof the aia ndonod gate hoose. In addititon,* past ins pec -
t ions reported a1 cons iderable amount of seepage. The visual
observatiton, revi ow of :iva ilab Ic data, hydrolog ic ;ind hydrau 110
ca iculattoos and past oiperaional fierformancev Indica~te that the
Malianoy Dam No. 2's spillway is; seriously iaadequato. The
spill way is capable ;f cont rolling approximate] y 1 2% of the PMIF
wi thouat overt oping thlt embankment . The hydrotlogic- ark)
hydraulic analystes tindicateS tha1t flooding dowat!;tream of- thet ;Um
woald be sign if icuitI y inc rascd due to fallure of the dar f rom
that which would exist prior to dam falure. No adequate staht-
lity analysis have buen performed for this structurc. Mahinny
Dam No. 2 is classified an uinsafe non-emergency.

Review of s'i'pagel moitoringp data conta ,ied In tilt PU1-nDEk
ft ieq showed *asnlvarilat ions in the quant ity of seopaev.
'The m.'Irmnswere obtained during a two year period
boi nninig In Jul v, 1 930). A low value if ipprox:ima tel v 1 3 (',PM
and high val1ute i t 101 GPM wo re measured during this period.
Their appears to I-a noefnt ion of seepage from the right

abtet.Placvm'oti ftewia obse-rved dun ng our
Inspect ion, was such that it could not have be~en used to Imasure
seepiage from thet ri gtt abttment ind t u.'rt-fore, it is our conclui-
sion that sepag. from !he right abutinent did not hiegi 0 to occur
until sometime ifter 191I. Se**pngv im~auremnts made during ouir
i osIec t to stIO-iwh.it agri-es wi ti the me-asuremeits made during thlt
1930- jqll perio~d for thlt nknth of November but thet detrtorated
ciindittion of the w,,ir nuide on accurate meas;urement imposqthle.

b. Adetcv of Information. Suffirient information is
.ivai 1,bl± to complotu a Phase' I Report.

c . Ur -nv. I ir recommondat ion'. suggested hi'low shou ii b
Implenkeiited It1 -1 ntel Y.

d. NcessIty tor Further Invest~Igat ion. in order t

a( covupi I sh some- )I the recommendat ions/riin di ii meistiuri's
outlined below, further investitgAtions will N,' required.

1.2 Recoine-ndatitin/Remedial- MeasuresR.

1.* A detil In'n fiv Irologlo ind hydraoi c stody iitild I",
condocted by I 'r-if stlonal .ng Inoor knowlsedgeah t- In -Lim les I gii

a nil rofstrut t Ion to ',,% rease thte -ipi I Iwatv caipac I t y



2. The wet and seepage areas should be monitored on a
regular basis and after periods of heavy precipitation. The
monitoring program and collected data should be evaluated by a
professional engineer knowledgeable in dam design and analysis.
Remedial measures should be conducted as required as a result of
the evaluation.

3. Some means of positive upstream closure of the drainline
should be developed in the case of emergencies.

4. The trees and brush located on the embankment slopes
and in the spillway channel should be cleared at the direction
of a professional engineer knowledgeable in dam design and
construction.

5. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.

6. A warning system should be developed to warn downstream
residents of large spillway discharges or imminent failure of
the dam.

7. Erosion of the downtream slope should be repaired and
measures taken to eliminate future erosion.

8. A review of mining activities should be conducted by the
owner or his engineer to determine the effects of any past and
present mining beneath the reservoir.
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MAHANOY DAM NO. 2

Photograph Descriptions

Sheet 1. Front

(1) Upper left - Upstream slope and crest looking toward right
abutment.

(2) Upper right - Downstream slope of dam with seepage at toe.
(3) Lower left - Upstream slope of dam looking toward left

abutment.
(4) Lower right - Donwstream, slope of dam.

Sheet 1. Back

(5) Upper left - Seepage measuring weir.
(6) Upper right - Upstream slope of dam and downstream

exposure.
(7) Lower left - Downstream slope of dam. Seepage weir in

lower left corner.
(8) Lower right - Spillway.

Sheet 2. Front

(9) Upper right - Spillway weir (deteriorated).
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam
Safety Investigation), September, 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology used
in the analysis is presented below.

1. Precipitation. The Probable Maximum Precipitation
(PMP) is derived and determined from regional charts prepared
from past rainfall records including "Hydrometeorological
Report No. 40" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 10% to 20% depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is made
by the computer program using distribution methods developed by
the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in

development of the overtopping potential is based on applying a
hypothetical storm to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method. This
method requires calculation of several key parameters. The
following list gives these parameters their definition and how
they were obtained for these analysis.

Parameter Definition Where Obtained

Ct Coefficient representing From Corps of
variations of watershed Engineers*

L Length of main stream From U.S.G.S.
channel miles 7.5 minute

topgraphic

Lca Length on main stream From U.S.G.S.

to centroid of watershed 7.5 minute
topographic

Cp Peaking coefficient From Corps of
Engineers*

A Watershed size From U.S.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for

Pennsylvania.
D-I



3. Routing. Reservoir routing is accomplished by using
Modified Plus routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
outlet works, spillways and the crest of the damn are used as
outlet controls in the routing.

The hydraulic capacity of the outlet works can either be calcu-
lated and input or sufficient dimensions input and the program
will calculate an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tioaship from which the computer calculates storage. Surface
areas are either pIlanimetered from available mapping or U.S.G.S.
7.5 minute series topographic maps or taken from reasonably
accurate design data.4

4. Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spillway without
the dam overtopping.

5. -Dam Breach and Downstream Routing. The computer
program is equipped to determine the increase in downstream
flooding due to failure of the dam caused by overtopping. This
is accomplished by routing both the pre-failure peak flow and9 the peak flow through the breach (calculated by the computer
with given input assumptions) at a given point in time and
determining the water depth in the downstream channel. Channel
cross-sections taken from U.S.G.S. 7.5 minute topographic maps
were used in the downstream flood wave routing. Pre and post
failure water depths are calculated at locations where cross-
sections are input.

D-2



HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

NAME OF DAM: Mahanoy Dam No. 2

PROBABLE MAXIMUM PRECIPITATION (PMP) - 22.2 (1.00) = 22.2 inches

STATION 1 2 3

Station Description Mahanoy Dam No. 2

Drainage Area

(square miles) 0.29

Cumulative Drainage Area
(square miles) 0.29

Adjustment of PMF for
Drainage Area (%)(1 )

6 hours 117
12 hours 127
24 hours 136
48 hours 143
72 hours 145

Snyder Hydrograph
Parameters
Zon (2) 13
CP b) 0.5
Ct (3) 1.85
L (miles) (4) 0.85
Lca (miles) (4) 0.38
tp . Ct(LxLca) 0.3 hrs. 1.32

Spillway Data
Crest Length (ft) 10'

Freeboard (ft) 2.1
Discharge Coefficient C' - 0.95
Exponent N/A

(lHydrometeorological Report 40 (Figure 1), U.S. Army Corps of

Engineers, 1965.
(2)Hydrological zone defined by Corps of Engineers, Baltimore

District, for determining Snyder's coefficients (Cp and Ct)"

(3 )Snyder's Coefficients.
(4 )L-Length of longest water course from outlet to basin divide.

Lca-Length of water course from outlet to point opposite the

centroid of drainage area.
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CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Q-29 spuare mi

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 37 ac-ft

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 44 ar-f't

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1746.1 feet

SPILLWAY CREST:

a. Elevation 1744.0 feet
b. Type Trapezoidal
c. Width 10 feet
d. Length Unknown
e. Location Spillover Right abutment

f. Number and Type of Gates None

OUTLET WORKS:

a. Type 18" CIP reduces 12" CTP
b. Location 4a .-_ i _'_ tioan
c. Entrance inverts Unknown
d. Exit inverts Unknown
e. Emergency draindown facilities 12" CIP

HYDROMETEOROLOGICAL GAUGES:

a. Type Nnno
b. Location Non-
c. Records Nnnp

MAXIMUM NON-DAMAGING DISCHARGE: Unknown
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DAMNAME t\At4A'JCX I>AA Qe-?,

SL. ROBERT KIMBALL & ASSOCIATES . NME 667

C7 CONSULTING ENGINEERS & ARCHITECTS SHEET NO. .......OF 5
_EBENSBURG PENNSYLVANIA BY f DATE ~
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F %-EJAT %otj- A~ReA N CAPACtTY 9PEL-AT%0QbSAPS
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iI JI PL ST,::,PA 6E- = 3~7~.
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AS 1\ - 1-i~ F coIj I c
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DAM NAME ~4tJ~(Av
I.D. NUMBER 667

L. ROBERT KIMBALL & ASSOCIATES
CONSULTING ENGINEERS & ARCHITECTS SHEET NO. .---- OF
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APPENDIX F
GEOLOGY



General Geology

Mahanoy Dam No. 2 lies within the Appalachian Mountain Section of
the Valley and Ridge Physiographic Province. This area is charac-
terized by overturned and assymetric folds, local shearing, and large,
low-angle thrust faults. Some faulting is indicated about one mile to
the south and a few miles to the northeast of the reservoir.

The bedrock underlying the dam consists of the Pennsylvanian aged
Pottsville Group. This group is formed primarily by conglomeratic
sandstone, with lesser amounts of clay, coal, limestone, siltstone and
shale. The usually well developed bedding ranges in thickness from a
fraction of an inch in the shales to several feet for the sandstones.
Jointing and fracturing is significant although variable depending on
rock type. The weathering characteristics are also variable and
depend upon rock type. The rocks generally form a good foundation for
heavy structures when excavated to sound material, except for the
clays which deform under pressure when wet.
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