AA109091

DTIS FILE copy

OHIO RIVER BASIN
TRIBUTARY TO GUYS RUN
ALLEGHENY COUNTY

PENNSYLVANIA

NDI No. PA 00835
PENN DER No. 2-53

HARMAR COAL COMPANY

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM :

taing €oldoT ~ :
Biie reproduct— E
n black and

g »(ripinnd con
platess AL .
jons will be 1
white®

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS ;
BALTIMORE , MARYLAND 21203 :

PREPARED FOR

8y

ACKENHEIL & ASSOCIATES GEO SYSTEMS, INC.
CONSULTING ENGINEERS
1000 BANKSVILLE ROAD
PITTSBURGH , PENNSYLVANIA 15216

Coh‘hm.c'l' Dacw3l-gl~-C-ooa?

JuLy 198 , : |
for b« 1t tived 81 12 28 193 3
distribution ts ;nu;;:,ime‘ “.:‘_“,.: 1 \\4

T e i aaiaiel

e B e v2aBa saatden sbdech . & » Loy
A ———— e M ARET e o A




N il v YT T T IR s ey s v e e e
: RS RS ’ T m———— s

4

OHIO RIVER BASIN [

HARMAR REFUSE BANK :

ALLEGHENY COUNTY, COMMONWEALTH OF PENNSYLVANIA .
NDI NO. PA 00835 !

PennDER NO. 2-53

R R PP B

HARMAR COAL COMPANY

=

it atrlet b e it < bl

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

o it

3
S T S S S WU RUD

£
% 3' z |
L
b
Prepared for: DEPARTMENT OF THE ARMY i

Baltimore District, Corps of Engineers !f

ENTTI AT ITN TY MT —
-

e | Baltimore, Maryland 21203 P
S Prepared by:  ACKENHEIL & ASSOCIATES GEO SYSTEMS, INC. ;
-l Consulting Englneers ;
. 1000 Banksville Road I :
S Pittsburgh, Pennsylvania 1521 pocw”j}qvor )
£ B ]
3 .F nrLe T“ :
A Unannenetd

? «',‘ 95_“ Lon

Date: July 1981 \D;chY\ﬂ (ﬂ/ S
v Codes

Av\]l |\\|!!- ’
T T iAvall (‘-.'x'\d/Ql‘

lDist Speclial

Al

) ~ - B _ e ——
e e e e T e et A e maere e e — ﬁ—'
L Lo Y ; . o [ '™ iial RN
] . ” e i Lk i




R

R i et Ten e ST

R e Y S S LA

PR e

S DT U WL srempe

i —— -

o gl

?”gﬁlg

T NS T T VT, S Lo - o 2w e cneans
T T P R L N U S IVLDT I A 1 B s s e - .
ST '\ . LI R R GeaY “F""ﬁ‘fﬁ':’i;ﬁf"”"?‘.ﬁv_—m oy, 2w ‘FF} . e

wrae et bt

PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams for Phase

investigations. Copies of these guldelines may be obtained
from the Depirtment of the Army, 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
property. The assessment of the general condition of the dam
is based upon visual observations and review of available data.
Detailed investigations and analyses involving topographic ‘
mapping, subsurface investigzations, materials testing, and
detailed computaticnal evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify the need for such studies which shouid be performed

by the owner.

In reviewing this report, it should be realized that the
reported condition of the dam is based on cbservations of field
conditions at the time of inspection along with data available
to the inspection team. 1In cases where theé reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of the dam depends

on numerous and constantly changing internal and external fac-
tors which are 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 time in the

future. Only through frequent inspections can unsafe conditicns

be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I investigations are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" (PMF) 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 determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition. and the

downstream dumage potential.
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 ASSESSMENT

Based on‘a review of availabie infdrmation, v;éual observations

.. PHASE I INSPECTION REPORT
- NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF DAM: ;. Harmar Refuse Bank

STATE LOCATL 'Ns. Pennsylvania

COUNTY LOCATION' Allegheny

STREAM: Unnamed tributary to Guy's Run
DATE OF INSPECTION: T May 1981 . .

COORDINATES: - Lat. 40°32'39"

Long. 79°50748"

of conditions a§ they existed on the date of the field inspec-

.tion and supporting 2ngineering analysis, the general condition

of the Harmar Refusg Bank is considgred to be failr.

This assessment is based primarily on visual observations of
embankment , slope ‘and seepage conditions and lack of knowledge
of embankment material and ground water conditions.

The s»ructure is classified as a "large" size, "high™ hazard
dam. Corps of Engineers guidelines recommend the Probab.e
Maximum Flood (PMF) as the Spillway Design Flood for a "large"
size, "high" hazard dam. ‘The Harmar Refuse Bank's Spillway
Design Flood is the Probable Maximum Flood and the impoundment
capacity was found to be well in excess of the PMF.

The Phase I investigation of Harmar Refuse Bank revealed
deficiencies and conditions which should be corrected or
improved through implementation of the following recommended
investigative, improvement and monitoring efforts.

RECOMMENDATIONS

1. Additional Investigations: It is recommended that the
owner immediately perform an evaluation of the stability of
Harmar Refuse Bank. This work should be performed under the
direction of a registered professional engineer, knowledgeable
and experienced in the design and construction of earth dams,
and should include an evaluation of ‘embankment material and
groundwater condit!ons and stability analyses if deemed

necessary.

2. Embankment Improvements: The owner should continue to
implement the reclamation program that has been pursued to
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
armar Refuse Bank

date. In addition, a surface drainage plan should be developed
that corrects those conditions that are now contributing to

erosion, sedimentation, and ponding on the crest and downstream
slope.

3. Monitoring of Sorings and Seepage Zones: The springs and
seepage zones should be monitored at frequent intervals for
changes in water quality and quantity. If one does not now
exist, the owner should develop and implement a regularly
scheduled monitoring program with appropriate records to
indicate possible long-term changes in seepage conditions.

4, Emergency Operation and Warning Plan: The owner should
develop an Emergency Operation and Warning Plan including:

(1) Guidelines for evaluating inflow during periods
of heavy precipitation or runoff,.

(2) Procedures for around-the-clock surveillance
during periods of heavy precipitation or runoff.

73) Procedures for removal of standing water in the
reservoir under emergency conditions.

(4) Procedures for notifying downstream residents

and pubiic officials, in case evacuation of downstream areas is
necessary.

5. Maintenance and Inspection Procedure: The owner should
develop written maintenance and inspection procedures in the
form of checkists and step-by-step instructions.
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)

Harmar Refuse Bank
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
HARMAR REFUSE BANK
NATIONAL I. D. NO. PA 00835
PennDER No. 2-53

SECTION |
PROJECT INFORMATION

1.1 GENERAL

a. Authority: The Phase I investigation was performed
pursuant to authority granted by Public Law 92-367 (National
Dam Inspection Act) to the Secretary of the Army, through the
Corps of Engineers, to conduct insapections of dams throughout
the United States.

b. Purpose: The purpose of the investigation is to make
a determination on whether or not the dam constitutes a hazard
to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Dam and Appurtenances:

(1)  Embankment: The Harmar Refuse Bank is a coarse
and fine coal refuse disposal facility for the Harmar Mine
and Preparation Plant located a half mile to the south,

The impounding embankment crest is about 900 feet long and the
toe to crest height is 410 feet. The embankment's upstream
slope is approximately 3.4H:1V. The downstream slope ranges
from 11.5H:1V near the crest to 2,.0H:1V at the toe.

(2) Spillways: The slurry impoundment has no spill-
ways to maintain the reservoir pool level and provide for
discharge of storm flows.

(3) Downstream Conditions: Guy's Run channel is
located immediately below the downstream toe of the Refuse
Bank. About one-half mile downstream, Guy's Run enters the
Allegheny River at Harmarville, Pennsylvania.

(4) Reservoir: The reservoir impounded by the
Harmar Refuse Bank was about 2000 feet long at the time of the
inspection. When the reservoir level is at the crest of the
impounding embankment, the pool will be 2,400 feet long.

(5) Watersiied: The watershed contributing to
the Harmar Refuse Bank, 90 acres, is two thirds woodland; the
impoundment zone is the other thiord.

-1-

Lid b

il

bt bt d it




I e T L TR

i

R A B L T T TR

o

mOEgr e

i

TR T e

ekt e wDEE L sl

-

b, Location: The Harmar Refuse Bank ia located on an

unnamed trIbutary to Guy's Run in Harmar Township, Allegheny
County, Pennsylvania, approximately one mile north of Harmarville,

Pennsylvania.
Size C ssirication' The embankment has a maximum
toe to crest helg eet. The maximum storage capaocity

impounded by the e bankmont is 1710 acre-feet. Based on this
data, the Harmar Refuse Bank is classified as a "“"large" aize

strugture.

d.
classified

Q.

Harmar Refuse Bank 1is

gh"® In the avent of a dam
failurz, at least five Single family and several multi-family
dwellings, State Route , and a main rail line could be
subjected to substantial: damage, and loas of more than a
lives could result.

few

Harmar Refuse Bank is owned by the

e. Ownership: i
Harmar Coal Company, Harmarville, Pennsylvania. Irquiries
concerning the dam should be addressed to:

Harmar Coal Company

c/0 Consolidation Coal Company
Eastern Region

450 Racetrack Road

Washington, PA 15301
Attention: Mr. Marshall Hunt, Divisional Manager of

Engineering and Environmental Quality Control
(412) Tu46-3400

f. Purpose of Dam: ‘Harmar Refuse Bank was constructed

as a disposal area for coarse and fine coal refuse from the ; -
T/

[

Harmar Mine and Preparation Plant. __.

g. Design and Construction Histor The embankment and
impoundment were constructed by Harmar al Company personnel
beginning in 1957. Construction was halted in June 1980 with

the shutdown of the Harmar Mine.

n. Normal Operating Procedure: Harmar Refuse Bank
was designed to operate as an uncontrolled structure, Under
normal operating conditions, fine coal refuse slurry was
discharged to the impoundment for settling and disposal.
Clarified water was returned by pump to the preparation plant
for reuse in the coal cleaning process.,

Concurrently, coarse coal refuse was placed on the existing
embankment crest and the downstream portion of the impoundment
zone to raise the embankment crest elevation. The impoundment
zone was kept large enough to accommodate the runoff from large
precipitation events so that a apillway was not necessary.
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1.3 PERTINENT DATA

b.

Drainage Area 0.14 aq. mi.
Disgharge

Maximum Flood at Dam Facility Unknown
Spillway Capacity at Top of Embankment None
Elevation (feet above MSL)

Design Top of Embankment Unknown
Current Top of Embankment 1150+
Pool at Time of Inspectiont 1100+
Maximam Tailwater Unknown
Downstrear toe of Embankment 7402
Reservoir Length

Maximum Pool 2400 feet
Pool at Time of Inspection 2000 feet

Reservoir Storage

Current Top of Embankment 1578 acre=fest
Pool at Time of Inspection 146 acre-feet

Reservoir Surface

Current Top of Embankment 42.1 acres
Pool at Time of Inspection 15.1 acrea
Embankment
Type Coarse Coal Refuse With Upstream
Construction Over Fine Coal Refuse
Height 410 feet
Crest Length 900 feet
Crest Width 365 feet
Slopes
Downstream ' 11.5H: 1V to 2.0H: 1V
Upstreanm 3. 4H: 1V
Impervious Core Unknown
Grout Curtain Unknown
Principal Spillway (Regulating Outlet)
Type None
Emergency Spillway
None

Type

%Datum for field measurements as estimated from USGS topographic
map. ]
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SECTION 2
ENGINEERING DATA

2.1 DESIGN

a. Design History: No information was found on the

design of this structure.

b. Lata Available: Data available for review included:

(1) The conients of PennDER files consisting of dam

location information_and;a dam inventory form.

(2) Conversations with the Owner's representative

during the field inspection on 7 May 1981.
2.2 CONSTRUCTION

a. Constructors: The dam was constructed by Harmar Coal

Company personnel between 1952 and June, 1980.

b. Modifications: No information was available on for-
mal modifications to the structure. Construction of the im-

pounding embankment was approximately continuous between 1952
The embankment

and June 1980, when the Harmar Mine was closed.

was the principal coarse coal refuse disposal area for the
Harmar Mine's ¢oal preparation plant, and the impoundment was
the principal disposal area for fine coal refuse.

Upstream construction methods were employed to raise the
embankment and impoundment to their current height.

A rockfill buttress and seepage collection pond at the down-
stream toe of the embankment were observed during the field
inspection. They appeared to be of recent construction (within

the last several years).

Reclamation of embankment outslopes nconsisting of grading,
topsoil placement and vegetation is proceeding in an upslope
direction. The rate of this reclamation work could not be

determined.

2.3 OPERATION

a. Dam: The dam was designed to operate without
a dam tender and no operational data are available.

b S: 'i1lways: There 1s no principal or emergency

spillway at this facility.

.g; c. Qutlet Works: No outlet works was observed at this

facility.
=l
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! 2.4 EVALUATION

P L a. Availability: Available information was obtained
- : from the Pennsylvania Department of Environmental Resources and

- § was supplemented by conversations with a representative of
e the Owner. '

b. Adequacy: The available design information, supple-
mented by field inspections and engineering analyses presented
in succeeding sections, is adequate for the purpose of this
Phase I Inspection Report.

3

l B 8 Validity: There appears to be no reason to question

; - the validity of the very limited available engineering infor-
i mation.
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SECTION 3
VISUAL INSPECTION

3.1 FINDINGS

a. General: The field inspection of Harmar Reruse Bank o

was performed on 7 May 1981 and consisted of:

N L
S

(1) Visual observations of the crest and slcpes,
groins and abutments,

(2) Visual observations of the embankment's down- . .

stream toe area, including drainage features and surficial
conditions.

(3) Transit stadia Tield measurements of relative-
elevations across the embankmeut slopes.

(4) Visual observations of the reservoir shoreline
and watershed.

(5) Visual observaticns of downstream conditions and
evaluation of downstrear hazard potential. :

The visual observations and measurements were made during
periods when the reservoir was at normal operating level.

The visual observations checklist, field sketch and field
section containing the observations and comments of the field
inspection team are contained in Appendix A. Specific observa-
tions are illustrated on photographs in Appendix C. Detailed
findings of the field inspection are presented in the following"
sections., N

b. Embankment :

(1) Crest: The crest of the embankment was 3enenally-

level in an overall sense but was locally quite irregular and
contained numerous vehicle ruts, truck dumped material deposits
and grading ridges. Numerous depressions were noted that
appeared to be capable of ponding water. A pond approximately
20 feet across was observed near the center of the crest,

Randomly oriented drying cracks were observed at numerous
locations on the crest and embankment slopes. A few tensional
cracks were noticed near the junction of the upstream slope and
crest; they appeared to be the rosult of instability due to
lack of compaction of near surface materials. Some sinkholes
were noted in this area which appeared to be the result of

channeling of surface flows into uncompacted areas between soil
masses.

-6-
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<. The crest of the dam was generally higher toward the center of
i the structure and sioped gradually toward each abutment.

Horizontally, the crest was approximately perpendicular to the
axis of the valley.

The crest of the embankment was entirely unvegetated.

5 ‘ (2) Upsiream Slope: The upstream slope appeared to
S ' consist of a heterogeneous mixture of soil, rock and coarse

: coal refuse materials placed in a random manner such that the
slope was both locally and generally uneven and irregular.
Numerous deep erosional gullies crossed the upstream slo.e.

il b

" The upstream slope was entirely unvegetated.

W

(3) Downstream Slope: The downstream face ranged
from an unvegetated, relatively mild slope near the crest to
a relatively steep, vegetated slope near the toe. An inter-
; : mediate ‘section consisted of a grassed, moderate slope.

TR t-”,w. i '*""““'* e

The upper section of the embankment consists of barren, coarse.
( coal refuse materials that are being reclaimed by grading to -
R o .provide proper drainage, topsoil and ultimately vegetation for
" . e erosion and infiltration control. This upper portion of the

hrricidanis st i sk ks

HERT SRR 12 {8 T )

downstream slope has suffered some erosional distress due to

surface runoff and has considerable ponding potential for
surface runoff flows. . )

No significant cracks, scarpﬂ or anomalous bulges indicative of
detrimental embankment movement were cbserved anywhere on the
SR uppe" portion of the downstream slope.

T R A R TR O TR F O
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.The central portion of the downstream slope consists of a
R o . reclaimed section of the refuse embarkment,that has been ~
S . - graded, topsoiled and ‘vegetated. In general ‘the vegetation
R ~ ranged from a few. barren areas to' lafge areas of uniformly
o vegetated ‘slope. Some e¢rosion of slnpes, particularly near
the abutments, has occurred with resultant sedimentation at
locations on benches and in giroin drainage ohannels.
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Do A fairly large slough zone has developed in the cenpral portion
o near the left abutment. The slough is characterized by tension
cracks and a small scarp near the top of the slough. and hummocky,
- colluvial soils emitting seeping water near the toe. The

& slough appeared to be of a surficial nature and did not- appear

< to threaten the overall stability of the embankment.

No significant cracks, other scarps or bulges indicative or 3

" slope movement were observed anywhere else on the central
~ portion of the downstream slope.
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The lower portion of the downstream slope consists of a moder-
ately steep section of embankment that appeared to be consider-.
ably older than the upper and central portions. Covering
vegetation was considerably more mature and numerous small (2

to 3 inch) diameter trees were growing on this portion of the
slope. Surface drainage in this area was less controlled

than on the central portion and numerous erosion and sediment
zones were observed.

A significant slough zone exists on the left side of the lower
portion of the downstream slope. A scarp several feet high and
hummocky, colluvial conditions were observed. Springs and
Seeps were emitting iron stained water and water was ponded at
several points in the vicinity of the toe of the slough. Tre~-s
on this portion of the bench were noticeably tilted in un
upstream direction.

A wooden flume is located on the lower slope near the center of .

the embankment. The flume is quite 0ld and wood has deterio-
rated and rotted at several points. A considerable amount of
seepage was discharging from beneath the flume at the flume's
downstream end and considerable iron staining and deposition of
fine materials were noted beneath and immediately below the
flume.

Ragides the slough zone described above, there were no other
significant indications of embankment slope movement or
displacemnent.

The downstream toe of the embankment consists of a rock fill
buttress that has been placed against the older portion of the
embankment and along the left abutment. The buttress is of
relatively recent construction and was in good condition on the
date of inspection. Surfaces were uniform and no cracks or
displacements were observed, '

At the immediate toe of the buttress, there is a seepage col-
lection pord that contains a pump on a floating intake structure.
On the date of inspection, the water level in the pond was

quite low and two large springs were observed discharging to

the collection pond through the rock fill of the toe buttress.
The left spring was discharging approximately 50 gallons per
minute of clear water through a heavily iron stained zone. The
right spring was discharging approximately one gallon per

minute from an iron stained zone and a white salt material was
observed at and below the discharge.
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C. Abutmenta:

(1) Left: The left abutment consists of a natu-al
ridge line that “bounds the impounding embankment from crest to
toe. In the upper reaches, the abutment is grassed and wooded
and was in generally good condition. No significant erosion
or indications of slope 1nstability were observed.

The junction of the abutment and embankment in this reach
consists of the haul or access road from the transfer station
to the crest of the dam. Some erosion has occurred in drainage
ditches on each side of the road as a result of surface runoff
from embankment and abutment slopes. .

The lower left grein was relatively iil defined ai o result of
reclamation activities that have extended the embankment's
central and lower portion onto the abutment. Minor and signi-
ficant erosinnal gullies were observed in this sarea as a

result of surface runoff over unvegetated to sparsely vegetated
slopes. Some sediment was noted at several points along

drainage channels.

A significant slough zone was observed on the lower left
abutment immediately above the rcck fill toe buttress. The
slough was approximately 100 feet long and 30 feet high,
contained a significant scarp at the head and hummocky, collu-
vial soils near the toe. The slough appeared to have been
revegetated and gave no indication of recent movement.

A small slough with tension cracks and hummocky conditions and
water seeping from the toe was observed at the toe of the left
abutment, immediately beyond the left abutment rockfill buttress.
The slough zone was small and gave no indication of posing a
serious threat to the abutment or impounding embankment.

(2) Right: The right abutment consists of a natural

ridge line that ranged from heavily wooded near the crest to
barren in the central portion and to heavily wooded in the

lower portions of the embankment.

The barren area is located adjacent to the upper portion of

the downstream slope and appeared to be the result of excavation
of soil and rock for construction and reclamation activities.
Some erosion due to surface runoff and resultant sedimentation
of eroded materials has occurred at and immediately below this

portion of the abuiment.
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The lower right groin has suffered significant erosion due to
surface runoff from embankment slopes and bench drains. At one
point, near the lower central portion of the embankment, the
erosion has reached a depth of 3 to 4§ feet. Drainage channels
below contain considerable sediment from the erosional activity.

A surface drainage channel crosses the lower portion of the
right abutment and discharges tc the seepage collection pond at

the toe of the embankment. No significant erosion or sedimen-
tation was observed.

A slough zone of moderate size containing a scarp, hummocky
soil and considerable seepage discharge was observed on the
right abutment adjacent to Guy's Run nc24 beyond the downstream
limit of the impounding embankment. A cor~:rete seepage collec-
*ion trench was diverting seepage flows to a pump house fo—
return to the seepage collection pond. Cecnsiderable iron
staining was observed in the vicinity of the slump and ditech.

d. Seepage: Several springs and seepage zones were
observed on and about the impounding embankment. Several of
the seepage zones have been previously described in connection
with slough zones and the seepage collection pond.

Four other springs were observed that were not associated with
sloughs or the pond. The highest spring and associated seepage
zone was observed just below the crest near the right groin of
the embankuent. Seepage was estimated at less than one-half
gallon per minute and appeared to originate at a topographic
low in a rock borrow area just above on the right abutment.

The second spring was observed in a deep erosional gully in the
left central portion of the downstream slope near the access
road. A seepage flow estimated at 1 to 2 gallons per minute
clear water was discharging from a coarse coal refuse strata
that was exposed in the erosional cut. The origin of the
seepage may have been infiltration from a ponded area immedi-
ately above the erosional gully. A dike has been formed,

apparently to collect surface water for erosion and sediment
control.

el o i il el

ettt b il ot

adthomsddnderilien ke

PO TR FIRTRTPR R TR X




"‘"ﬂll”w’ T

L C TR O SR

MNP

R T e

TR

SR s b i Bt

TRYTRET e

7P

Qe an e b

} _*‘ﬂ—j;;“p e,

P27

The third spring is located on the central portion of the
downstream slope adjacent to the right abutment. On the date
of inspection, the spring was discharging one-half to one
gallon per minute clear water into the right groin drainge
channel. The origin of the spring flow could not be deter-

mined.

None of these three springs appeared to be indicative of a
significant or serious groundwater problem within the embank-
ment or abutments. There were no indications of an extensive
groundwater reservoir within the embankment and there was no
defined line of seepage or anomalous changes in vegetation in
the central or upper portions of the embankment,.

Lt fourth spring, not associated with sloughs or the seepage
collection pond, was observed at the lower end of the wooden
flume just above the rock fill toe butress. The spring was
discharging approximately one gallon per minute clear water but
considerable deposition of fine materials was observed in the
vicinity. These materials appeared to be the result of chemical
activity rather than internal erosion of embankment soils. The
spring discharge point was immediately adjacent to the slough
on the lower downstream slope and ..ae slough in the lower

left abutment area,

e. Spillways: No spillways were observed on the date of
inspection.

f. Reservoir:

(1) Slopes: Shoreline slopes around the perimeter

of the reservoir were generally moderately steep to steep and
were almost entireiy wooded. There were no indications of
significant shoreline instability or erosion on the date of

inspection.

(2) 1Inlet Stream: Because of the location of the
impoundment high in the watershed, there is no defined inlet
stream.

(3) Sedimentation: The reservoir contains a consid-
erable quantity of fine coal refuse sediment, particularly in
the vicinity immediately behind the upstream slope of the
embankment .

(4) Watershed: The watershed was observed to be as
indicated by the most recent USGS topographic map. No signi-
ficant new construction or mining activities were observed
in the watershed. The watershed is almost entirely wooded,
except for the impoundment 2zone,
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g Downstream Conditiona:

(1) Downstream Channel: Harmar Refuse Bank has E:
no downstream channel because 1t has no outlet facilities. i

Guy's Run approaches the toe of the smbankment from the south;
and after passing beneath Guy's Run Road, approximately 100 3
feet below the toe of the embankment, turns sharply to the east i
and proceeds down the valley toward the Allegheny River. 3

{2) Floodplain Conditions: In the first 800 feet
below the dam, there are at least five aingle family dwellings
and several multi-family dwellings located in the Guy's Run
valley at elevations low enougt to possibiy be affected should
the dam fail. : E

3.2 EVALUATION

The following evaluations are based on the visual inspection
performed on 7 May 1981,

s AL . it i AL

a. Harmar Refuse Bank was functional on the date of i
inspection. Several deficiencies were observed, which included::

{1) An unvegetated crest, upstream slope, and
portions of the downstream slope. i

(2) Minor erosion of unvegetated portions of the ]
dam, including some minor sinkhole development along the 4§
upstream side of the crest. 3

(3) loughing of embankment and abutment slopes and .
uncontrolled seepage, particularly in the lower portion of the 3
dam, :

(4) Poor surface drainage characteristics of crest
and upper downstream slopes that appear to have resulted in {
infiltration and subsequent development of springs on the 3
embankment slopes. :

(5) Surface drainage deficiencies that have resulted ;
in concentrated flows on benches and groins, resulting in
erosion and subsequent deposition of sediments.

b. Spillways and Qutlets: Harmar Refuse Bank had no
observed spillways or outlets on the date of inspection.
However, the apparent capacity of the impoundment zone would
preclude the necessity of outlets for a structure that is
monitored periodically.

-12-
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c. Seepage: Severzl springs and seepage zones, many
associated with slough zones, were obse:rved on the embankment,
particularly in the lower por.ions., There was no indication of
a high ground water level in the upper or central portions of
the embankment. Considerable movement of ground water in the
lower portions is evident, but it could not be determined
whether this condition is the result of a significant build-up
of ground water behind the lower portion of the embankment or

the result uf drainage through perched and preferred subsurface
channels.

d. Hazard Potential: “MHarmar Refuse Bank was assigned
a Yhigh® hazard potential rating. This rating is based on the
observed height ard impounding capacity of the pond and the
downstream floodplain conditions, which included numerous
inhabited dwellings and Guy's Run Road. Failure of the Harmar
Refuse Bank could result in significant disruption of commercial
activities and loss of more than a few lives could result,
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SECTION 4
OPERATIONAL FEATURES

4.1 PROCEDURE

When the facility was in use, the only operational features
were the slurry inflow pipe and the pump return system. Fine
coal refuse slurry was pumped from the Harmar M.ne and Pre-
paration Plant t¢ an open channel on the upper left abutment
where flow was by gravity to the impoundment zone for settling
and d:iposal. Clarified water was returned to the preparation
plant by & pump and pipeline system.

No spillways or permanent outlet works were employed.

4.2 MAINTENANCE OF DAM

The embankment and appurtenances are maintained by the Harmar
Coal Company. Maintenance reportedly consists of periodically
repairing eroded and saloughed areas and making miscellaneous
repairs as necessary. )

4.3 INSPECTION OF DAM

The Harmar Coal Company is required by the State of Pennsylvania
to inspect the dam annually and make needed repairs. '

The Harmar: Coal Company is required by the Mining Safety and
Health Administration (MSHA) to inspect the dam at least once
every seven days and to make an annual report and certification
of the dam.

4.4 WARNING PROCEDURE

There is no warning system and no formal emergency procedure
to alert or evacuate downstream residents upon threat of a

dam failure.
4.5 EVALUATION

The facllity does not have an outlet works to draw down the
pool in case of an emergency.

The maintenance program should be continued. However, there
are no written operation, maintenance or inspection procedures,
nor is there a warning system or formal smergency procedure for
this dam. These procedures should be developed in the form of
checklists and step by step instructions, and should be imple-
mented as necessarv.
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data: The Harmar Refuse Bank has a watershed
of about 90 acres, which is vegetated primarily by woodland.
The watershed is about 3,000 feet long and 1,800 feet wide and
has a maximum elevation of about 1,270 feet (MSL).

There are no spillways or permenent outlet works facllitiea.

There is no information available on the required spillway
capacity at the time of thiz {acility's construction.

No hydrologic calculations were found relating reservoir/spillway
performance to the Probable Maximum Flood or fractions thereof.

b. Experience Data: Records are not keﬁt of the impounde-
ment level or rainfall amounts. There is no record or report
of the embankment ever being overtopped.

c. Visual Observations: On the date of the field inspec-

tion, the pool elevation was about 50 feet below the embankment
crest.

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. The Corps
of Engineers guidelines recommend the Probable Maximum Flood
(PMF) as the SDF for "large" size, "high" hazard dams. Based
on the size and hazard classification, the Harmar Refuse Bank
has a Spillway Design Flood (SDF)} of the PMNF.

Hydrometeorological Report No. 33 indicates the adjusted 24
hour Probable Maximum Precipitation (PMP) for the subject site
is 19y.2 inches. No calculations are available to indicate
whether the reservoir is sized to store a flood corresponding
to the runofft from 19.2 inches of rainfall in 24 hours.
Consequently, an evaluation of the reservoir was perforimed to
determine whether the available storage capacity is adequate
under current Corps of Engineers guidelines.
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The Corps of Enginesras, Baltimore District, has directed thet
the HEC-1 Dam Safety Version 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 methodoicries and key input data for this program are
discussed briefly in Appendix D.

The peak inflow to the Harmar Refuse Bank was determined by
HEC=1 to be 510 ofs for a full PMF.

e, Adequacy: The available storage capacity of the
impoundment was determined to be in excess of 100% of the PMF
by HEC=1. According to Corps of Engineers' guidelines, the
resaervoir cepyacity of the Harmar Refuse Bunk is "adequate" to
store the inflow from a PMF event without overtopping the
embankment .
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SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION
a. Design and Construction Data: No design documenta-
tion or calculations were available for review.

b. Operating Records: There are no written operating
records or procedures for this dam.

Q. Mining Aotivity: The Upper Freeport Coal Seam lies
approximately 300 feet below the Refuse Bank and may have been

deep mined. The Pittsburgh Coal Seam outcrops near the adjacent
hilltops and has been generally removed by surface mining.

d. Visual Observations: The field inspection disclosed
several indications of potential slope instability, including

embankment and abutment slough zones, uncontrolled ambankment
seepage and springs.

There was no visible "line of seepage" and no marked vegetal
changes -uggesting a general groundwater reservoir within the
embankment. However, the source or origin of springs and
seepage in the lcwer portion of the downstream slope and
abutments could not be determined. Neither could ths extent of
the groundwatsr reservoir be determined.

The overall slope cf the lower portion of the downstream face
was measured to be 2.TH:1V., In the central portion, the slope

was measured to be 3.5H:1V and on the upper portion, the
slope was 11.5H:1V,

No surficial evidence of mine subsidence was observed in the
vicinity of the Refuse Bank.

e, Performance: No reports of problems with the per-

formance of this embankment over its lifetime were available
for review.

The existence of a recently placed rock fill buttress on the
downstream toe and left abutment s.ope suggests that concern
for embankment stability may have existed in the recent past.

6.2 EVALUATION

a. Design Documents: No design documentation was
available to evaluate the structure.
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b. Embankment: Based on the results of the visual
observations ol embankment slopes, materials and groundwater

conditions, there appeared to be insufficient information to
evaluate the stability of the embankment.

This is based on observations of local slope instability at
several places on the downstream slope, uncontrolled seepage
and springs at lower elevations and a lack of knowledge of
embankment construction procedures, particularly lack of
knowledge of the location and structural condition of fine coal
refuse sediments within the embankment.

The overall slope of the lower portion of the downstream face
may or may not have an adequate margin of safety for certain
embankment material and groundwater conditions.

c. Seismic Stability: According to the Seismic Risk Map
of the United States, the Harmar Refuse Bank is located in Zone
1 where damage due to earthquakes would most likely be minor.

A dam located in Seismic Zone 1 may be assumed to present no
hazard from an earthquake, provided static stability conditions
are satisfactory and conventional safety margins exist. Since
there is concern regarding the static stability of the Refuse
Bank, the seismic stability is questionable and should be
assessed as part of the investigations recommended in Section 7.

-18-

oL acetiins . ianl b ol i o i

PR E Y N P O

3 el

 Subilesic i S, i Skt 1 |

i
|
3
j
2




S A R R

R A T T TR

SECTION 7
ASSESMENT AND RECOMMENDATIONS

7.1 ASSESSMENT

a. Evaluation:

(1) Embankment: The Harmar Refuse Bank is considered

to be in fair condition. This assessment is based primarily

on visual observations of the embankment's downstream slope . -
that revealed slough zones and uncontrolled seepage and springs;
the origin of these conditions could not be determined. Also,
surface drainage conditions are deficient at several locations,
as indicated by observed erosion and sedimentation, ponding,

and depressions where ponding can occur,.

(2) Impoundment Capacity: The impoundment capacity
was found by HEC-1 to be "adequate" for the Refuse Bank's size
and hazard classification. The Spillway Design Flood for the
Refuse Bank is the Probable Maximum Flood (PMF) and the impound-
ment capacity was found to be well in excess of the PMF.

(3) Emergency Plans: The lack of a documented
emergency operation and warning plan is considered to be a
deficiency.

Also, the lack of a facility or plan for drawing down the
impoundment zone in case of an emergency is considered to be
a deficiency.

b. Adequacy of Information: The information available
on design, construction, operation and performance history in
combination with visual observations and hydrology and hydraulic
calculations was sufficient to evaluate the embankment and
appurtenant structures in accordance with the Phase I investiga-
tion guidelines.

c. Urgency: The recormendations presented in Section
7.2 should be implemented immediately.

d. Necessity for Further Studies: Additional engineering
information is required to adequately evaluate the structural
stability of the Harmar Refuse Bank.

7.2 RECOMMENDATIONS

a. Additional Investigations: It is recommended that
the owner immediately perform an evaluation of the stability
of the Harmar Refuse Bank. This work should be performed under
the direction of a registered professional engineer who is
knowledgeable and experienced in the design and construction of
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earth dams, and should include an evaluation of embankment
material and groundwater conditions and stability analyses if
deemed necessary.

b. Embankment Improvements: The owner should continue
to implement the reclamation program that has been pursued té
date. 1In addition, a surface drainage plan should be developed
that corrects those conditions that are now contributing to
erosion, sedimentation, and ponding on the crest and downstream
slope. :

c. Monitoring of Springs and Seepage Zones: The springs
and seepage zones should be monitored at frequent intervals for
changes in water quality and quantity. If one does not now
exist, the owner should develop and implement a regularly
scheduled monitoring program with appropriate records to
indicate possible long-term changes in seepage conditions.

d. Emergency Operation and Warning Plan: The owner
should develop an Emergency Operation and Warning Plan
including:

. PR [N R IR T T T AT L L NI T
A o st e i s b g SRNE I Bt e b 2 i it R A

(1) Guidelines for evaluating inflow during periods
of heavy precipitation or runoff. ‘

(2) Procedures for around-the-clock surveillance
during periods of heavy precipiation or runoff.

N T T

TR

(3) Procedures for removal of standing water in the
reservoir under emergency conditions.

(4) Procedures for notifying downstream residents
and public officials, in case evacuation of downstream areas is
necessary. :

Sl v A

e. Maintenance and Inspection Proeedures: The owner , f
should develop written maintenance and inspection procedures . ;
in the form of checklists and step-by-step_instructions. 3

by o0 4 RSk e

18 1ons 10 gt i g At bbb i e e e

P R L vt s iratensy e et N T TN 2
ik DR/ P P W TENC O Y N S OGS s MM 1L 3 SHC 117017




et st
e e i i

L R T

'
e e ss emr e e st e smira A (e -
i
...-\,,.

APPENDIX A"' T
VISUAL INSPECTION CHECKLIST
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Photo 1
Photo 2
Photo 3
Photo 4
Photo 5
Photo 6
Photo 7
Photo 8
Photo 9

Photo 10
Photo 11
Photo 12
Photo 13
Photo 14
Photo 15
Photo 16
Photo 17
Photo 18
Photo 19
Photo 20

Photo 21
Photo 22
Photo 23
Photo 24

PHOTOGRAPH DESCRIPTIONS

Impoundment Zone from crest of embankment.

Upstream Slope from left abutment.

Crest ‘:rom right edge.

Uppsr R.-at Groin, looking downstream.

Crest and Upper Right Abutment.

Downstream Slope, central portion from right abutment.

Downstream Slope, central portion from access road.

Downstream Slope, upper portion from below.

Access Road, looking upstream from central portion of
downstream slope.

Eroded Area.

Spring in eroded area shown in Photo 10.

Drainage Ditch and Culvert along access road.

Upper Right Abutment.

Downstream Slope from access road.

Downstream Slope, lower portion.

Downstream Slope.

Right Groin, central portion.
Erosion in Right Groin, central portion.

Spring in Right Groin.

Erosion in right groin below spring shown in
Photo 19 above.

Slough on downstream slope near access road.
Slough on lower downstream slope.

Toe of Slough shown in Photo 22.

Slough on a lower left abutment.
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Photo
Photo
Photo
Photo
Photo
Photo

Photo

Photo

Slough and Flume on lower downstream slope.

Lower Downstream Slope and Toe.

Lower Downstream Slope and Toe,

Flume showing underseepage.

Seepage Collection Pond and rock toe buttress.

Seepage Collection Pond. Note springs below high
water line.

Downstream Hazards.

Seepage from slough in adjacent hillside.
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APPENDIX D

HYDROLOGY AND HYDRAULICS
ANALYSES
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology: The dam overtopping analysis was accomplished
using the systemized computer program HEC-1 (Dam Safety Ver-
sion), July, 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. 33" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 10% to 20% depending

on wa'ershed 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 de-
veloped by the Corps. _ »

2. Inflow Hydrograph: The hydrclogic analysis used in
development of the overtopping potential is based on applying a
hypothetical storm to a unit hydrograph to obtain the inflow
hydrcgraph 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 analyses.

Parameter Definition Where Obtained
Ct Coefficient representing From Corps of
variations of watershed Engineers®*
L' Distance from centroid of From USGS
watershed to outlet 7.5 minute
topographic map
Cp Peaking coefficient From Corps of
Engineers
A Watershed size From USGS
7.5 minute

topographic map

¥Developed by the Corps of Engineers on a regional
basis for Pennsylvania.
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3. Routing: Reservoir routing is accomplished by using
Modified Puls routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
outlet works, spillways and the crest of the dam are used as
outlet controls in the routing.

The hydraulic capacity of the outlet works can either be
calculated 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-
tionship from which the computer calculates storage. Surface
areas are either planimetered from available mapping or USGS
7.5 minute series topographic maps or taken from reasonably
accurate design data.

4, Dam Cvertopping: 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. Benchmark: Due to the lack of design drawings,
the pool level was assumed to be at Elevation 1100.0. This
was used as the benchmark for all field measurements per-
formed for this Phase I investigation.
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HYDROLOGIC AND HYDRAULIC

E
;
E.
E
Eé..

| ; ENGINEERING DATA i
DRAINAGE AREA CHARACTERISTICS: Predominately woodland and ?
. impoundment gzone. ;
; q
| ELEVATION TOP NORMAL POOL 3
i (STORAGE CAPACITY): 1100 * (209 acre-feet). ]
e i ELEVATION TOP FLOOD CONTROL POOL ]
3 o (STORAGE CAPACITY): 1150 * (1,710 acre-feet) 3
Lo ELEVATION MAXIMUM DESIGN POOL: Unknown 3
E ELEVATION TOP DAM: 1152.7 (measured) 1150.0 (assumed minimum)
1 OVERFLOW SECTION ;
? ‘ a. Type _None f
] { b. Elevation _N/A i
= c. Width _N/A ;
- : d. Length ~_N/A =
] e. Location Spillover N/A p
; f. Number and Type of Gates N/A 3
i g. Side Slopes N/A é
L OUTLET WORKS !
; a. Type _None ;
B b. Location _N/A :
: c. Entrance Inverts N/A ;
] d. Exit Inverts _N/A 1
e. Emergency Drawdown Facilities N/A ' ;

- HYDROMETEOROLOGICAL GAGES

‘f a. Type None

; b. Location N/A 3
| c. Records _“None ]
o MAXIMUM REPORTED NON-DAMAGING ;
; DISCHARGE None reported :
:i %
; %
. :
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HEC=1 DAM SAFETY VERSION
HYDROLOGY AND HYDRAULIC ANALYSIS E
DATA BASE 3
NAME OF DAM: Harmar Refuse Bank NDI ID NO. %
PA 00835 ;
Probable Maximum Precipitation (PMP) 24.0"
Drainage Area 0.14 sq. mi.
Reduction of PMP Rainfall for Data Fit 0.8 (24.0)
Reduce by 20%, therefore PMP rainfall 219.2 in.
Adjustments of PMF for Drainage Area (2Zone 7)
6 hrs. 102%
12 hrs. 120%
24 hrs. 130% |
48 nrs. 140% ]
Snyder Unit Hydrograph Parameters :
Zone 2y :
Cp 0.45 ;
L' = 0.23 mile 3
tp = Cy (L')0.6 0.66 hour :
Loss Rates ?
Initial Loss 1.0 inch 3
Constant Loss Rate 0.05 inch/hcur i
Base Flow Generation Parameters é
Flow at Start of Storm 1.5 efs/sq.mi=0.21 cfs i
Base Flow Cutoff 0.05 x Q peak :
Recession Ratio 2.0 g
* Hydrometerological Report 33
"Hydrological zone defined by Corps of Engineers,
Baltimore District, for determining Snyder's Coefficients :
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GEO Systems, Inc. , DAT‘A IN pu*‘

1000 Banksvile Road Subject
PITTSBURGH, PA 15216

(412) 531-7111 ) o Made By S‘E DoNLﬂ&CMchW Dou ”\T:*FM

From Nanonar Dam T nvenTORY "s.'iaké"‘r' DATED 1980

Normac Cﬂpnc.rr'v = 209 AcaE- reer

‘Using Comc_ Mernoo oF C.m.cumrma-
Reseeovoir Voivoms

_;_(._2_23_)_ 29 FreT
el.6 =
ELavdTion UWHNERE AREA 1S EQuaL TO 2rRo ¢

lloo - 24 = 1071

3a3 | 35.1_ 1 470 ]

$A ARFA o /50
3

Ecgvanon| 1071 100 | 1120 | 1130 | L1eQ

Oyeeror PARMETERS

Tor oF Emeancmenr = __‘_A'N.f"'o .
e Y-S F'I“T

LENGTH oF E«mmx MENT

Coerricianr oF Disernesa = V 3-_,_09'
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*_FLOOD HYDROGRAFH: ERCKAGE (HEC41) .
~ DAM SAFETY VERSION  UULY 1978~
" LAST MODIFICATION 26 FEB 79 i
'l!lllillllllllﬂlll...‘...‘lbllﬁ”
: Al NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
AR HYDROLOGIC AND HYDRAULIC ANALYSIS OF HARMAR REFUSE BANK .-
" A3 . PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD
B30 . 0 10 9 no 0 -4 0
B S Cod

o J1

K

R ':- 1

O+ —aun
-

1

-1.5

0.66

A
24.0

0.45
=0.05 -

02

“0 14

2.0

K\ INFLOW H'!’DROGRAPH FOR HARMAR ‘REFUSE BANK

0.14 1

AT

1.0 .05

1 2 L 1
1 ROUTING AT HARMAR REFUSE BANK ¢

. v -1100.0
84 0. 15.1 . 247 33.1 4T, O
s $E1071.  1100. 1120, 1130. 1160.. -
--$$1100.0  .0001 01 1.5
$D1150.0 3.00 1.5 900.
99

HRARAXESIYI

B &

FINC RN

it Fibalh

[ "

P> R

P’stxm OF SBEQUENCE OF STREAM NETWORK CALCULATIONS

- ... RUNOFF HYDROGRAPH AT
ROUTE HYDROGRAPH TO 2
END OF NETWORK

adbin ae bt aded o

—_

‘l.il“!;‘i.lliiili!l‘i‘lllllllll
FLOOD HYDROGRAPR PACKAGE (HEC-1)
DAM .SAFETY VERSION =  JULY 1978

“LAST MODIFICATION 26 FEB 79
LTI PRI e YT e 2 Y

Jro e b,

it Zu V"

RUN DATE: 27 JUN 81
- RUN TIME: 9. 4.27

Y PN TP

NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF HARMAR REFUSE BANK 2
PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD

JOB SPECIFICATION
NQ NHR NMIN IDAY IHR IMIN METRC IPLT IPRT  NSTAN
300 0 10 0 0 0 0 0 -4 0
JOPBB N'a'g LROPT TRAC(E)

W

s Aeib i

0

G AT s Faberhae ¢

MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN= 1 NRTIO= 2 LRTIC= 1
0.50

RTIOS=  1.00

st i vtk dsasdite

HIPARE RS SRR ERER

SHRRARR RN SR 00 200 SRR 0N

SUB-AREA RUNOFF COMPUTATION
INFLOW HYDROGRAPH FOR HARMAR REFUSE BANK

ISTAQ ICOMP IECON ITAPE JPLT JPRT INAME 1ISTAGE IAUTO
1 0 0 0 0 0 ) 0 0

HYDROGRAPH DATA
TRSDA TRSPC RATIO ISNOW ISAME LOCAL
0.14 0.0 0.0 0 1 0

P T

IHYDG IUHG
1 1

TAREA SNAP
0.14 0.0
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PRECIP DATA
SPFE S R6 Rm2 R24 RU8 R72

0.0 24.00 102.00 120.00 130.00 140.00 0.0 0.0
TRSPC COMPUTED BY THE PROGRAM IS 0.800 ’

LOSS DATA

R96

LROPT STRKR DLTKR [TIOL ERAIN STRKS RTIK STRIL ONSIL.. ALSMX RTIMP
0.0 0.0

0 0.0 0.0 1.00 0.0 0.0  1.00 1.00 0.05

UNIT HYDROGRAPH DATA :
TP= 0.66 CP=0.45 NTA= 0

RECESSION DATA
_STRTQ=  =1.50  QRCSN=  -0.05  RTIOR= 2.00

UNIT HYDROGRAPH 35 END-OF~PERIOD ORDINATES, LAG=  0.66 HOURS, CP= 0.45 VOL= 1.00

6. 2y, i5, 59. 60, 52. us. . . 2. .
23, 20. 7. 1, 12. 10. 9. 7. . 5,
5, u, 3. 3, 2, 2. . 2 1. 1. 1.
1 1. 1. R 0. :
END-OF-PERIOD FLOW ’
MO.DA HR.MN PERIOD RAIN EXCS LOSS OOMP Q. MO.DA HR.MV PERIOD RAIN EXCS LOSS = COMP Q

. SUM 26.88 24.46 -2.42
( 683.)( 621.)( 61.)( 374:21)

SRR RRER HERSARRPEE SHER AR B R CARRRRERRE

HYDROGRAPH ROUTING
ROUTIYG AT HARMAR REFUSE BANK

HE RS RR R ER

ISTAQ ICOMP IECON ITAPE JPLT JPRT INAME ISTAGE IAUTO

2 1 0 0 0 0 1 0 0
ROUTING DATA
QOSS QLSS AVG IRES ISAME  IOPT  IPMP - LSTR
0.0 00 0.0 1 1 0 0 0
NSTPS NSTDL  LAG  AMSKK X  TSK STORA ISPRAT
1 0 © 00 0.0 00 ~1100. 0
SURFAGE AREA= 0. 5. 2. 5. ur.
CAPACITY= 0.  we. st 88,  2023.
ELEVATION= 1071, 1100. 1120. 1130. 1160.
CREL SPWID  COQW . EXPW ELEVL  OOQL CAREA  EXPL
1100.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0
o DAM DATA
TOPE,  COQD  EXPD DAMWID
1150.0 3.1 1.5 900.
PEAK OUTFLOW IS 0. AT TIME 50.00 HOURS
PEAK OUTFLOW IS 0. AT TIME 50,00 HOURS
HntangnE. T HEREER RIS T RRRHH RN, SRENRRE HRE
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PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)
AREA IN SQUARE MILES (SQUARE KILOMETERS)

RATIOS APPLIED TO FLOWS
'OPERATION _ STATION AREA  PLAN RATIO 1 RATIO 2 :

3
E
3
‘g‘
E

..1.00 0.50
HYDROGRAPH AT 1. 0.4 1 507, . 24, .
(0.3 CC W36 T.8)¢
" ROUTED TO 2 0.14 1 0. 0.
(0.3 (. 0.000( _ 0.00)(
, SUMMARY OF DAM SAFETY ANALYSIS .
FLAN 1 .ioveisvesseeew . INITIAL VALUE  SPILLWAY CREST®  TOP OF DAM 3
KR S ELEVATION ~° ~ 1100.00 .“+ 1100.00 1150.00 3
STORAGE - 146. SR T , 1578. =
OUTFLOW R R S0 0.. E
RATIO ~ MAXIMUM CMAXIMOM . MAXIMUM . MAXIMM  DURATION  TIME OF TIME OF 3
. OF RESERVOIR ' DEPTH . STORAGE . OUTFLOW . = OVER TOP MAX OUTFLOW FAILURE 3
" PMF . W.S.ELEV OVERDAM =~ AC-FT CFS HOURS HOURS HOURS 3
1.00 1110.44 0.0 328. 0. 0.0 50,00 0.0
0.50 1105.56 0.0 231, 0. 0.0 50.00 0.0
- \ E
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GEOLOGY

Geomorphology

Harmar Refuse Bank is located within the Pittsurgh
Platea)i section of the Appalachian Physiographic Province.
This region is characterized by gently folded sedimentary

-recks which have been daeply cut by streams to form steep

3ided valleys. . The dam is located on a small unnamed
tributary to Guys Run. Hilltops in this vicinity lie
between elevations 1200 feet and 1300 feet. Relief between
these rounded hilltops and Guy's Run is approximately 400

- feet.

.Structure

The site lies on the western flank of the McMurray
Syncline, a northeast-southwest trending structure which
plunges to the northeast. Rock strata in the viecinity of
the dam dip to the northwest at a rate of about 0.5 degree.
No major faulting has been documented in the area of the dam
and no observations were made that would indicate faulting
in the rocks outcropping around the site.

Stratigraphy

Rocks outcropping in the area of the dam belong to the
Glenshaw, Casselman and Monongahela Formations which are all
of Pennsylvanian Age. These formations consist of cyeclice
sequences of sandstone, shale, red beds, thin limestone and
coal. The Ames Limestone, a highly fossiliferous marine
limestone, marks the top of the Genshaw Formation, while the
Pittsburgh Coal marks the bottom of the Monongahela Formation.
A notable rock type in the Glenshaw and Casselman Formations
ig the landslide~prone red clayshale. Known locally as the
"Pittsburgh Red Beds", these rock strata may be responsible
for the ancient landslides common in this rock sequence,

Mining Activity

The Upper Freeport Coal Seam lies approximately 300
feet beneath the dam and is possibly affected by deep mining.
The Pittsburgh Coal Seam outcrops in the hilltops to the
east and south of the site and, for the most part, has been
removed by strip mining.
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