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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams for Phase I
investigati6ns. Copies of these guidelines may be obtained
from the Dep'.etment of the Army, Office of Chief of Engineers,L 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 investigations, materials testing, and
detailed computatio:nal evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify the need for such studies which should be performed
by the owner.

In reviewing this report, it should be realized that the
P 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

I lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on che 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 conditions
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 damage potential. j

S. - . -7.7=
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF DAM: Harmar Refuse Bank
STATE LOCATION: Pennsylvania
COUNTY LOCATION: Allegheny
STREAM: Unnamed tributary to Guy's Run
DATE OF INSPECTION: 7 May 1981.
COORDINATES: Lat. A0032' 39"

Long. 79"50,'48"

ASSESSMENT
• Based on a review of available information, visual observations

of conditions Ae they existed on the date of the field inspec-tion and supporting §ngineering analysis, the general condition
of the Harmar Refuse Bank is considered to be fair.

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 sIruature 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



SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONTID)•!ii Narmar 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 Dorings 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.

(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.

5. Maintenance and Inspection Procedure: The owner should
develop written maintenance and inspection procedures in the
form of checkists and step-by-step instructions.

;.4

iii

... - - - ---- •--' '. • .- • .•"k . /- .. - ".



I SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
ft. Harmar He?'use Bank

Samuel G. Mazzelk-4a' Dae 79
Project Engineer 1

Jae .Hannan

(E Qes P.

Project Engineer

James Eflswortli Bxrrck, 11, ii

LN(INIEER James E.' qrrick," P..E Date
~N402269tl PA Registration No. 022639-E

Appr ved by:

Date

IV9

A



9,,

w

w w

i:":



TABLE OF CONTENTS

PREF CE .. .. . . . . . . . . . . . . . . .e

SYNOPSIS OF ASSESSMENT AND RECOMMENDATION.l . . . . ..i .

OVERVIEW PHOTOGRA R.. . . ... .. . .. .. . . . . .

SECTION 1 - PROJECT INFORMATION

1.2 Description of iroject.. . . .. . 1
1.3 Pertinent Data . . . . . . . . . . . . . . . . . . . 3

SECTION 2 -ENGINEERING DATA

2.1 Design . . . . . . . . * . . . . . . . 4
2.2 Construction . . . . . . . . . . . . . . . . . . . . 14
2.3 Operation . . . . . . * . . . . . . . . . . . . . 14
2.14 Evaluation . . . . . . . . . . . . . . . . . . . * 5

SECTION 3 - VISUAL INSPECTION

3.1 Findings . . . . . . . . . . . . . . . . . . . . . 6
3.2 Evaluation . . . . . . . . . .* . . . . . . . 12

SECTION 14 - OPERATIONAL FEATURES4

14.1 Procedure . . .. ... ... ... ........ . . . . . . . . . . . 114
14.2 Maintenance of Dam ... . . . . . . . . . . . . . . 114
14.3 Inspection of Dam ... . . . . . . . . . . . . . . 114
14.14 Warning Procedure ... . . . . . . . . . . . 1 . 14
LI.5 Evaluation . .. ... ... ... ..... . . . . . . . . . . . . . . 114

SECTION 5 - HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features . . . . . . . . . . . . . . . 15

SECTION 6 - STRUCTURAL STABILITYA

6.1 Available Information . . * . . . . . . . . . . . 17

6.2 Evaluation . . . . . . . . . . . * . . . . . . . . 17

SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

zI - 7.1 Assessment * . . . . . . .9 9 9 * 9 9 9 919

7.2 Recommendations . . . . . . . . . . . . . . . . . . 19

vi

ikI



TABLE OF CONTENTS (cont'd)

APPENDIX A - VISUAL INSPECTION CHECKLIST
Visual Observations Checklist I . . . . . . Al
Field Sketch . . . . . . . . . . . . . . . A13

C FielLd Se :: :: on :, A15
SAPPENDIX C - PHOTOGRAPHS

c ~ ~Photo Key Nap . . . . . . . . . . . . C1

Photos I throu ... ........ C2
Photo Descriptions CIO. . . . .....

APPENDIX D - HYDROLOGY AND HYDRAULICS ANALYSES
Methodology .99 ............. D'
Engineering DatA . ........... . D3
HEC-1 Data Base . . . D4
Loss Rate and Base Flow Parameters .9 . DS
Elevation-Area Capacity Relationships . . . D5
Overtop Parameters ............ . D7
Program Schedule ... . ..... . D7
HEC-1 Computer Analysis . ........ D8
Hydrologic Performance Plot ........ Dl1

APPENDIX E - PLATESList of Plates ............... El

APPENDIX F GEOLOGY
Geomorphology . . . . . . . . . . . . . . . F1
Structure . . . .9 . . . . . . . . . . . .. F1
Stratigraphy . . . . . . . . . . . . . . . Fl
Mining kctivity . . . . . . . . . . . . . . Fl
Geologic Map. 999999999999999 F2
Geologic Column . F3

vii

• ,~~~~~~.. . . .. . . . . .. • - - - - . ..... .,."• .••...,.:~:• .. .•••o...

-"'-- ~~~~~~~~~. . . . . ...... . . . .,,.,,.,............................... .•:...!..o..=-••• •



PHASE I INSPECTION REPORT
W 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 inspections of dams throughout
the United States.

b. Purposet 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:IV. The downstream slope ranges
from 11.5H:1V near the crest to 2.OH: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) Watershed: The watershed contributing to
the Harmar Refuse Bank, 90 acres, is two thirds woodland; the

* impoundment zone is the other thlrd.

1--
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I\
b. Location: The Harmar Refuse Bank is located on an

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

Pennsylvania.

as Size Clasification: The embankment has a maximum
toe to crest E g of c10feet. The maximum storage capacity .
impounded by the e bankment is 1710 acre-feet. Based on this
data, the Harmar Re use Bank is classified as a "large" size
structure.

d. Hazard Classfication: Harmar Refuse Bank is
classified as a "High"\ hazard dam. In the event of a dam
failur=, at least five ingle family and several multi-family
dwellings, State Route A, and a main rail line could be
subjected to substantial\damage, and loss of more than a few
lives could result.

e. Ownership: Hariar Refuse Bank is owned by the
Harmar Coal Company, Harmarville, Pennsylvania. Inquiries
concerning the dam should be addressed to:

Harmar Coal Companyc/o Consolidation Coal Company

Eastern Region
450 Racetrack Road
Washington, PA 15301
Attention: Mr. Marshall Hunt, Divisional Manager of
Engineering and Environmental Quality Control
(412) 746-3400

f. Purpose of Dam: Harmar Refuse Bank was constructed
as a disposal area for coarse and fine coal refuse from the
Harmar Mine and Preparation Plant. - /

g. Design and Construction History: The embankment and
impoundment were constructe3 by Harmar Coal Company personnel
beginning in 1957. Construction was halted in June 1980 with
the shutdown of the Harmar Mine.

h. 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)i precipitation events so that a spillway was not necessary.

-2-
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1.3 PERTINENT DATA

a. Drainaae Area 0.14 sq. ml.

b. Discharge

Maximum Flood at Dam Facility Unknown
Spillway Capacity at Top of Embankment. None J

a. Elevation (feet above MSL)

Design Top of Embankment Unknown
Current Top of Embankment 1150+
Pool at Time of Inspection* 1100±
M~axim 'im Tailwater Unknown
Downstk'earr toe of Embankment 740±

d. Reservoir Length

Maximum Pool 2400 feet
Pool at Time of Inspection 2000 feet

6. Reservoir Storage

Current Top of Embankment 1578 acre-feet

Pool at Time of Inspection 146 acre-feet
f. Reservoir Surface

rCurrent Top of Embankment 42.1 acres
Pool at Time of Inspeotion 15.1 acres

9. Embankment

Type Coarse Coal Refuse With Upstream
Construction Over Fine Coal Refuse

r Height 4I10 feet
LCrest Length 900 feet

Crest Width 365 feet
Slopes

Downstream 11.5H:1V to 2.0H%1V
Upst ream 3.4H:1V

Impervious Core Unknown
Grout Curtain Unknown

h. Principal Spillway (Regulating Outlet)

Type None

i. Emergency Spillway

Type None

*Datum for field measurements as estimated from USGS topographicI
map.

-3-



SECTION 2
ENGINEERING DATA

2.1 DESIGN
a. Design History: No information was found on -he

design of this structure,•

b. Data Available: Data available for review included:

I. (1) The con'Gents 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
and June 1980, when the Harmar Mine was closed. The embankment
was the principal coarse coal refuse disposal area for the
Harmar Mine's coal preparation plant, and the impoundment wasthe 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). 4

Reclamation of embankment outslopes consisting 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. SLlways: There is no principal or emergency
spillway at this facility.

c. Outlet Works: No outlet works was observed at this

facility

__ __ __ _ __ __ _ __ __ _ __ __ __ _ __ __ _ __ __ _ __ __.- - . ... ,.
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2.4 EVALUATION

&... a. Availability: Available information was obtained
from the Pennsylvania Department of Environmental Resources and
was supplemented by conversations with a representative of•:.the Owner . A.

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

c. Validity: There appears to be no reason to question !V.' .the Validity of the very limited available engineering infor- JS.... !,mation. _

Kj

i-.
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SECTION 3
VISUAL INSPECTION ..

3.1 FINDINGS

a. General: The field inspection of Harmar Refuse Bank
was performed on 7 May 1981 and consisted of:

(1) Visual observations of the crest and slopes,
groins and abutments. i1

(2) Visual observations of the embankment's down-
stream toe area, including drainage features and.surficial .
conditions.

(3) Transit stadia field measurements of relative
elevations across the embankment slopes.

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

(5) Visual observaticns of downstream conditions and
evaluation of downstrear hazard potential. 4

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 ,1
section containing the observations and comments of the field ,
inspection team are contained in Appendix A. Sp~ecific observa- 7

tions are illustrated on photographs in Appendix'C. Detailed
findings of the field inspection are presented in the following,
sections.

b. Embankment:

1() Crest: The crest of the embankment was generally •
level in an overall sense but was locally quite irregular and di
contained numerous vehicle ruts, truck dumped material deposits •F 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.

I24
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A.. The crest of the dam was generally higher toward the oenter of
the structure and sloped gradually toward each abutment.
Horizontally, the crest was approximately perpendicular to the
axis of the valley.

The crest of the embankment was entirely unvegetated.

(2) Upstream Slope: The upstream slope appeared to
consist of a heterogeneous mixture of soil, rock and coarseI coal refuse materials placed in a random manner such that the

V slope was both locally and generally uneven and irregular.
Numerous deep erosional gullies crossed the upstream slo..,e.

The upstream slope was entirely unvegetated. ]1
rel v(e) Downstream Slope: The downstream face ranged

from an unvegetated, relatively mild slope near the crest toa relatively steep, vegetated slope near the toe. An inter-mediate section consisted of a grassed, moderate slope.

The upper section of the embankment consists of barren, coarse
coal refuse materials that are being reclaimed by grading to
:provide proper drainage, topsoil and ultimately vegetation for
erosion and i'nfi~ltration control. This upper portion of the
downstream slope has suffered some erosional distress due tot .surface runoff and has considerable ponding potential for
surface runoff flows.

No significant cracks, scarps or anomalous bulges indicative of
detrimental embankment movement were observed anywhere on the
upper portion of the downstream slope. A

The central portion, of the downstream slope~consists of a
reclaimed section of the refuse embar,•menttthat has been
graded,, topsoiled and vegetated. In general,-. the vegetation

•+ , -J,,ranged from a few, barren areas to' large+.areas ~f uniformly .

vegetated slope. Some erosion of slopes,-partibularly near
the abutments, has occurred with resultarnt sedimentation at" ~locations on benches and in groin drainage ochannels.+

~~.. , neart hen lef ab uten t.e The slg o ugh dr is ag c harac eri ed b t ns o
A fairly large slough zone has developed in the cenlral portion

•:•. •cracks and a small scarp near the top of the slough, and' hummocky,

colluvial soils emitting seeping water near the toeý. Tlhei •: ~ slough appeared to be of a surficial nature and did not appear .:I to threaten the overall stability of the embankment.

No significant cracks, other scarps or bulges indicative of
slope movement were observed anywhere else on the central
portion of the downstream slope.

_4 -7-.
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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 portio ns. 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 ponde~d at
several points in the vicinity of the toe of the slough. Trei'-
on this portion of the bench were noticneably tilted in an
upstream direction.

A wooden flume is located on the lower slope near the center of
the embankment. The flume is quite old and wood has deterio-I
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.
L'Pasides the slough zone described above, there were no other I

significant indications of embankment slope movement or
displacemient.

The downstream toe of the embankment consists of a rock fillA
buttress that has been placed against the older portion of' theI
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 por.A 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.

-8-=



Sc. Abutments:

(1) Left: The left abutment consists of a natul'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 instability 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 grcini was relatively ill defined aj P "esult of
reclamation activities that have extended the embankment-a
central and lower portion onto the abutment. Minor and signi-
ficant erosiinal gullies were observed in this area 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 rock 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 ronkfill 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 p
portion of the abut.ment.

•- if:, -9
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The lower right grotn has suffered significant erosion due to
surface runoff from embankment slopes and bench drains. At one

"r \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 aotivity.

A surface drainage channel crosses the lower portion of the
right abutment and disohargPs to 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 ficad beyond the downstream
limit of the impounding embankment. A conr,1rete seepage collec-
tion trench was diverting seepage flows to a pump house fo"J
return to the seepage collection pind. Considerable iron
staining was observed in the vicinity of the slump and ditch.

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 Jollection 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 embankcent. 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

L 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.

I. I
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The third spring is located on the central portion of' therdownstream 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-.I
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.

K 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 butj
considerable deposition of fine materials was observed in the
vicinity. These materials appeared to be the result of chemical
acativity rather than internal eros~ion of embankment soils. The
spring discharge point was immediat-ely adjacent to the slough 7

on the lower downstream slope and aie slough in the lower
left abutment area.

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

f. Rieservoir:

(1) Slopes: Shoreline slopes around the perimeter
of the reservoir were generally moderately steep to steep and

Fwere almost entirely wooded. There were no indications ofJ
significant shoreline instability or erosion on the date of
inspection.

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

(3) Sedimentation: The reservoir contains a consid -erable quantity offine 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 observedU
in the watershed. The watershed is almost entirely wooded,

except for the impoundment zone.

......... ........ ......I



g. Downstream Conditions:

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

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

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

3.2 EVALUATION

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

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

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

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

(3) Sloughing of embankment and abutment slopes and
uncontrolled seepage, particularly in the lower portion of the
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
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 Outlets: 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. Seepe Several springs and seepage zones, many
associated witW slough zones, were obse'ved on the embankment,
particularly in the lower portions. There was no indication ofF a high ground vater 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 embankmont or
the result uf drainage through perched and preferred subsurface
channels.

d. Hazard Potential: iarmar Refuse Bank was assigned
a %highN hazard potential rating. This rating is based on the

I observed height and impounding capacity of the pond and the
downstream floodpla.la 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.

i
II
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OPERATIONAL FEATURES

4.1 PROCEDURE

When the facility was in use, the only operational f.atures
Swere the slurry inflow pipe and the pump return system. Fine

coal refuse slurry was pumped from the Harmar t4.ne and Pro-
paration Plant to an open channel on the upper left abutment
where flow was by gravity to the impoundment zone for settling
and dljposal. Clarified water was returned to the preparation
plant by a pump and pipeline system.

No spillways or permanent outlet works were employed.F 4.2 MAINTENANCE OF DAM

The embankment and appurtenances are maintained by the Harmar
Coal Company. Maintenance reportedly consists of periodicallyI' repairing eroded and sloughed 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 facility 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,
not, is there a warning system or formal emergency 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 necessar",

-14-
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

a. about 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 permanent outlet works facilities.

There is no information available on the required spillway
capacity at the time of thin facility's construction.

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

b. Experience Data: Records are not kept of the impound-
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
F 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 ProbablJ 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 PMF.

Hydrometeorological Report No. 33 indicates the adjusted 24
hour Probable Maximum Precipitation (PMP) for the subject site
is 19.2 inches. No calculations are available to indicate
whether the reservoir is sized to store a flood corresponding
to the runoff from 19.2 inches of rainfall in 24 hours.
Consequently, an evaluation of the reservoir was performed to
determine whether the available storage capacity is adequate
under current Corps of Engineers guidelines.

A-15-
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The Corps of Engineers, Baltimore District, has directed that
the NEC-1 Dam Safety Version computer program be utilised. The
program was prepared by the Hydrologic Engineering Center (NEC),
U.S. Army Corps of Engineers, Davis, California, July 1978.
The major methodo!..,vies 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-i to be 510 oft for a full PMF.

e. Adequaoy: The available storage capacity of the
impoundment was determined to be in excess of 100% of the PMF
by NEC-I. According to Corps of Engineers' guidelines, the
reservoir cadaoity of the Harmar Refuse Bknk is "adequste" to
store the inflow from a PMF event without overtopping the
embankment.

A
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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.

Sa* Mini:na Activity: The Upper Freeport Coal Seam liesj
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. A

d. Visual Observations: The field inspection disclosed
several indications of potential slope instability, including
embankment and abutment slough zones, uncontrolled smbankment
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 the extent of
the groundwater reservoir be determined.

The overall slope of the lower portion of the downstream face
was measured to be 2.7H:lV. In the central portion, the slope
was measured to be 3.5H:IV 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. j

¶ -17-
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b. Embankment: Based on the results of the visual
observations of 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 seepagek. 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

F 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 Section7.

(g I
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SECTION 7
ASSESMENT AND RECOMMENDATIONS

F' 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; I
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.

wsfud(2) Impoundment Capacity: The impoundment capacity
L• 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 aS~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 2

appurtenant structures in accordance with the Phase I investiga-
tion guidelines.

C. Urgency: The recormmendations 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.

S7.2 RECOMMENDATIONS

a. Additional Investigations: It is recommended that
4;1 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

: iknowledgeable and experienced in the design and construction of

¶ -19-
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earth dams, and should include an evaluation of embankment
material and groundwater conditions and stability analyses if

ff deemed necessary.

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

c. Monitoring of Springs and Seepage Zones: The springs
A 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:

(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.

(3) Procedures for removal of standing water in the A

reservoir under emergency conditions.

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

e. Maintenance and Inspection Procedures: The owner
should develop written maintenance and inspection procedures j
in the form of checklists and step-by-step instructions.

20
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PHOTOGRAPH DESCRIPTIONS

Photo 1 Impoundment Zone from crest of embankment.

Photo 2 Upstream Slope from left abutment.

Photo 3 Crest --,om right edge.

Photo 4 Upper R.,i Groin., looking downstream.

Photo 5 Crest and Upper Right Abutment.

Photo 6 Downstream Slope, central portion from right abutment.

Photo 7 Downstream Slope., central portion from access road.

Photo 8 Downstream Slope, upper portion from below.

Photo 9 Access Road, looking upstream from central portion of
downstream slope.

Photo 10 Eroded Area.

Photo 11 Spring in eroded area shown in Photo 10.

Photo 12 Drainage Ditch and Culvert along access road.

Photo 13 Upper Right Abutment.

Photo 14 Downstream Slope from access road.

Photo 15 Downstream Slope, lower portion.

Photo 16 Downstream Slope.

Photo 17 Right Groin, central portion.

Photo 18 Erosion in Right Groin, central portion.

Photo 19 Spring in Right Groin.

Photo 20 Erosion in right groin below spring shown in
Photo 19 above.

Photo 21 Slough on downstream slope near access road.

Photo 22 Slough on lower downstream slope.

Photo 23 Toe of Slough shown in Photo 22.
Photo 24 Slough on a lower left abutment.

C1



r Photo 25 Slough and Flume on lower downstream slope.

Photo 26 Lower Downstream Slope and Toe.

Photo 27 Lower Downstream Slope and Toe.

Photo 28 Flume showing underseepage.

Photo 29 Seepage Collection Pond and rock toe buttress.

Photo 30 Seepage Collection Pond. Note springs below high
water line.

Photo 31 Downstream Hazards. j
Photo 32 Seepage from slough in adjacent hillside.
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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 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 de-
veloped 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
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 ofi i Engineers"

A Watershed size From USGS
7.5 minutetopographic map •

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

IDL.......



S3. Routing: Reservoir routing is accomplished by using
Modified Pula 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 USOS
7.5 minute series topographic maps or taken from reasonably
accurate design data.

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. 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.

LI

Di

S . ]

:g: i

• . •. _ . .. .. ... ., .. ... ...., . , •. • ..• .• ...... • , • :-



HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominately woodland and

impoundment zone.,

ELEVATION TOP NORMAL POOL

(STORAGE CAPACITY): 1100 ±(209 acre-feet).

ELEVATION TOP FLOOD CONTROL POOL :
(STORAGE CAPACITY): 1150 ± (1i,710 acre-foot)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1152.7 (measured) 1150.0 (assumed minimum)

OVERFLOW SECTION

a. Type None
b. Elevation N/A
c . Width N/A
d. Length N/A
e. Location Spillover N/A
f . Number and Type of Gates N/A
g. Side Slopes N/A

OUTLET WORKS

a. Type None
b. Location N/A
c. Entrance Inverts N/A
d. Exit Inverts N/A
e. Emergency Drawdown Facilities N/A

HYDROMETEOROLOGICAL GAGES

a. Type None
b. Location N/A
c. Records None

MAXIMUM REPORTED NON-DAMAGING
DISCHARGE None reported

D3]



E77

HEC-1 DAM SAFETY VERSION
HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE

NAME OF DAM: Harmar Refuse Bank NDI ID NO.
PA 00835

Probable Maximum Precipitation (PMP) 24.0O

SDrainage Area 0.14 sq. mi.

Reduction of PMP Rainfall for Data Fit 0.8 (24.0)
Reduce by 20%, therefore PMP rainfall z19.2 in.

"Adjustments of PMF for Drainage Area (Zone 7)
6 hrs. 102%

12 hrs. 120%
24 hrs. 130%
48 hrs. 140%

Snyder Unit Hydrograph Parameters
Zone 24It
C 0.45
Ct 1.6
L' 0.23 mile
tp Ct (L') 0 . 6  0.66 hour

Loss Rates
Initial Loss 1.0 inch
Constant Loss Rate 0.05 inch/hour

Base Flow Generation Parameters
Flow at Start of Storm 1.5 cfs/sq.mi=0.21 ofs
Base Flow Cutoff 0.05 x Q peak
Recession Ratio 2.0

,Hydrometerological Report 33I Hydrological zone defined by Corps of Engineers,
Baltimore District, for determining Snyder's Coefficients
(Cp and Ct).
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FLOOD HYDRMxAPHý1,C4 O (*~",1)
DAM SAFEtY VERSION :YUY 1978

LAST MODIFICATION 26 FEB 79.

"Al NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
2 . .A2 .. HYDROLOGIC ANDHYDRAULIC ANALYSIS OF HAIU4A1 REFUSE BANK

3A3 . PROBABLE MAXIM FPLOOD P1/UNIT HYDROGRAPH BY SNYDER'S METHOD
4ý B 300 0 10 o. . .0 0 0. 0. .- 0

5 l 5[• ' ' •" ': ' ' " • ... . :• ' 3 1 :2 r 1
%•" -"•:'-•:":' '."" " , ",7 . .. 31 1. .5" "

.5
8 K *0 1 1
9 Kl INFLOW HYDROGRAPH FOR H&tM:R EFUSE DANK

10 . H 1 .1 0,. 14 0.14
11 P 2Ao .0 102 .120 1-30 l4o
12 T 1.0 .05
13 W 0.66 0.45
141 X -1.5 -0.05- 2.0
15 K 1 2 1
16 Ki ROUTING AT HAk4AR REFUSE BANK

.17 Y "1 1
181 1 -1100.0
19 . . A . 0. 15.1 . 24.7. 33.1 -. 7.0'.
20 .. $E 1071. 1100. 1120. 1130. 1160.''.

... 21 . - 100'.O .0001 .01 1.5
22 $D1150.0 3.09 1.5 900.
23 K 99
2~4 A
25 .A•;.. . .. 26- . A .

' 27 'A
..2 A

,. PREVIEW OF s•uENCi 01 STREAM NETWORK CALCULATIONS

S".RUNOFF HYDROGRAPH AT I
~. 'ROUTE HYDROGRGAPH TO 2

END OF NETWORK

FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM. SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79

RUN DATE: 27 JUN 81"' .RUN TIME: 9. 4.27

NATIONAL PROGRAM FOR THE INSPECTION OF NON FS)ERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF HARM4A REFUSE BANK
PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROORAPH BY SNYDER'S M•'TM

JOB SPECIFICATION
NO• NHR NMIN IDAY I DR IMIN IETRC IPLT IPRT NSTAN

3D 0 10 0 0 0 0 0 -o 4 0
JOPER NWT LROPT TRACE

S0 0 0

MULTI-PLAN ANALYSES TO BE PERFOfRD
NPLAN= 1 NRTIO= 2 LRTIO• 1

RTIOS= 1.00 0.50

SUB-AREA RUNOFF COMPUTATION

INFLON HYDROGRAPH FOR HARMA] REFUME BANK

ISTAQ IOOMP EOON ITAPE JPLT JPRT INAME ISTAGE IAUT0
1 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IHYD= IUM,9 TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAME LOCAL

"1 1 0.14 0.0 0.14 0 0.0 0 1 0

KJ.17 - -- M



• • • . . .............

PRECIP DATA
SPFE PmS R6 R12 R24 R48 R72 R96
P00 24.00 102.00 120.00 130.00 140.00 0.0 0.0TRSPC CMPUTED BY THE PROGRAM IS 0.800 •

LROPT SM DLTKR M.TTOL EOAIN STRKS RTIOK STYRL CNST•L ALMX RTIlP
0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT H I3•4I RAPH DATA
TP= 0.66 C?=0.45 NIA= 0

RCE MICN DATA
STRTQX -1.50 QRCSNo -0.05 RTIOR: 2.00

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

6. 24. 45. 59. 6C. 52. 45. 38.. 32. 27.
23. 20. 17. 14. 12. 10. 9. 7. 6. 5.

5. 4. 3. 3. 2. 2. 2. 1. 1. 1.•.1. 1. 1. 1. 0. '.•"

::0 ]EID-OF-PERIOD FLOW

MO.DA HRMN PERIOD RAIN EXCS LOSS COP Q. HO.DA R.94q PERIOD RAIN XCS LOSS C Q

S .SUM 26.88' 24.46 .2.42 13215. :'
(683.)( 621.)( 61.)( 374i21) "

HYDROGRAPH ROUTING

ROUTI. AT HAR4AR REFUSE BANK

ISTAQ IOOMP I"CON ITAPE JPLT JPRT INANE ISTAGE ZAUTO
2 1 0 0 0 0 1 0 0

MUTING DATA
Q=S CL(OSS AVG IRES ISAME IOPT IPmp LSTR

0.0 0.0 0.0 1 1 0 0 0

NSTPS NSTDL LAO AMSKK x TSK STMRA ISPRAT
1 0 0 0.0 0.0 0.0 -1100. 0

SURFAPE AREA= 0. 15. 25. 33. 47.

CAPACITY= 0. 146. 54o. 828. 2023.

ELEVATION= 1071. 1100. 1120. 1130. 1160.

, CRE WID ODQW CCPW ELEVL OQL CAR•A EXPL
1100.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0

D!DAM DATA '
TOPL OCQD EXPD DAIWID

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

O.*o- e .*.*.*
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PEAK FLOW AND STORAGE (END OF PERIOD) SUHMARY FOR MULTIPLE PLAN-RATIO ECONOMIC OMPUTATIONS
FLOWS IN CUBIC FELT PER SECOND (CUBIC ImETERs PER SECOND)

AREA IN .SQUARE MILES (SQUARE KILOMETERS)

*, " 'OPERATION STATION AREA PAN RATIO I RATIO 2 TI• DT

PLA 1.... NTIALAU fPILWYC•T TOOD
LEVATION 1.00 0.500 100 100

SOHDOAGRAPH AT 1 .0.14 1 5071 57•: ', i:; " ( ~ 0.36) 14 11'36)( 7.18)(. .. . "" • '

ROUTED 7TO 0 .. 1 0. 0.0( o35) 0 .00)( o.Doo)•; i SuwARY or DAM SumAFT y •sls

;';-PAN I II I ' '" 

=" ` I' 
....... 

....... .. INITIAL VALUE 8I•Z.LWAY C •i t" TOP 0OF DAMi!:' ... LEzVATION 110,ooo,- 110o.00 115o0oo00
•.STORAGE 14,6. 1416. 1578.

-. C UTFLOW 0. 0 . 0.

RATIO MAxImUM MAXIMNM .MAXIMUM MAXIUM DURATION TIM OF TIME OF,OF RESERVOIR DEPTH STORAGE OUTFL OVER TOP MAX.O 0 FAILURE

.. i1.00 1110.44 0.0 328. 0. 0.0 50.00 0.0
i 0.50 1105.56 0.0 237'. 0. 0.0 50.00 0.0

4

14
...; ......

Ii'.

t::c',

7 S.;

V , --•-,•- 
-.



ACKENHEIL & ASSOCIATES Job D.RAFFISE PANd/ XJob No. 90136 AA

1000 Banksville Road _______________________________

PITTSBURGH, PA. 15216 Subec Hjbo~oa rAv0aA74jqe ~i

(412) 531-7111 Mode By 6600 Date Z&7WI Che cftec %-7 -:4b ot*

K 7ILI
7*LP OF-E 1120 

A~P~ 
J

410

I 000 20 40 0 80toPMI
4bi

r'Zoo



APPENDIX E

PLATES

.... ...L

.



k. ......... .

LIST OF PLATES
F21

Plate I Regional, V.ininiv U7-.,

II

2El

-k .
-1

I 
I



I 11
all A ,

Xý "N.T

00 ~'V

4 ~ , ( d

x 'R'VA'

StrGrill

* ;x
\r%~~.~K~<k~... -

49.Q

Wrye
.0~

A ~~RIE~Gt

E~ / 2 w

F.* x- iA

A Golf Chu

'6V

_ ~YLANIA

~ ~ ~*. __________

NEW ENSIGTON WE3T U.S.bu.s
DAF JUY06 AMRRFS lN

SCAL:I l'p. 200 AIOA A NS TO RORMRGONA

@10 IYSTMO.IaIN.ENGINEER
Ia e45 NYSILV'. La 5MT14CO P14 A LtS4Ilk?

QU D AN 1 W - " -



I I
I

'1
APPENDIX P .1

OEOLOoy

r �

I . P
I . I'

I]
r

I-

I I



GEOLOGY

Geomorphology

Harmar Refuse Bank is located within the Pittsurgh
Plateau section of the Appalachian Physiographio Province.
This region is characterized by gently folded sedimentary -
rooks which have been deeply out by streams to form steep
sided valleys. The dam is located on a small unnamed

V itributary 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. .1

Structure

The site lies on the western flank of the MoMurray
Syncline, a northeast-southwest trending structure which
plunges to the northeast. Rock strata in the vicinity 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

i:." "•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 cyclic
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
is 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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