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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
investigations. Copies of these guidelines may be obtained
from the Department 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 investigations, materials testing, and
detailed computational 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
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
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 factors
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 spiliway 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 hydrauliec studies,
considering the size of the dam, its general condition, and

the downstream damage potential. ._~.—-~————,4-—\'* [
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF DAM: Mine No. 60-Pond 6

STATE LOCATION: Pennsylvania

COUNTY LOCATION: Washington

STREAM: Unnamed tributary to Center Branch

of Pigeon Creek.
DATE OF INSPECTIONS: 18 March and 26 March 1981
COORDINATES: Lat. 40°08'56"

Long. 80°03'3C"

ASSESSMENT

Based on a review of available information and visual observa-
tions of conditions as they existed on the date of the field
inspections, the general condition of the Mine No. 60~Pond 6
is considered to be good.

This assessment is based primarily on visual observations of the
embankment and appurtenances and hydrologic/hydraulic analyses
of reservoir/spillway capacity.

The structure is classified as an "intermediate" size, "high"
hazard dam. Corps of Engineers guidelines recommend the
Probable Maximum Flood (PMF) as the Spillway Design Flood for
an "intermediate" size, "high" hazard dam. Mine No. 60-Pond
6's Spillway Design Flood is the Probable Maximum Flood.
Spillway capacity is "adequate" because the non-overtopping
flood discharge was found, by using the HEC-1 computer program,
to be in excess of 100 percent of the PMF.

The Phase I investigation revealed deficiencies which should be
corrected or improved through implementation of the following
recommended remedial, monitoring and/or improvement efforts.

RECOMMENDATIONS

1. Outlet Works: Install the proposed outlet works as soon
as possible, to provide a means for draining the impoundment
zone.

2. Emergency Operation and Warning Plan: The owner should

develop an Emergency Operation and Warning Plan including:
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Mine No. ©60-Pond ©

a. Guidelines for evaluating inflow during periods of
heavy precipitation or runoff.

b. Procedures for around the clock surveillance during
periods of heavy precipitation or runoff.

c. Procedures for drawdown of the reservoir under emer-
gency conditions.

d. Procedures for notifying downstream residents and
public officials, in case evacuation of downstream areas is
necessary.

3. Remedial Work: The visual inspection of Mine No. 60-Pond 6
disclosed several minor deficiencies which should be corrected
or monitored. These include:

a. Improvements to downstream bench drainage to eliminate
wet zones and embankment erosion conditions.

b. Completing the embankment crest to design elevation.
The crest should be graded to promote proper drainage and
should be surfaced to prevent wheel rutting by vehicles that
may traverse the crest.

c. Implementation of a regularly scheduled monitoring
program to observe the seepage at the downstream toe of the
embankment for changes in water quality and/or quantity.

4. Follow-Up Remedial Work: Following the establishment of

a vegetal cover on the embankment, spillway and adjacent slopes,
backfill all erosional gullies and repair all surface slough
zones and revegetate to achieve uniform, stable slopes.
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PHASE I INSPECTION REPORT
NATIONAL DAM JINSPECTION PROGRAM
MINE NO. 60-POND 6
NATIONAL I. D. NO. PA 01145
PennDER No. 63-89

SECTION 1
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. 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 Mine No. 60-Pond 6 was designed
and constructed as a earthfill structure. The embankment is
845 feet long, with a toe to crest height of 68.2 feet and a
crest width of about 20 feet. The embankment's upstream slope
was observed to be 2H:1V above the waterline; the downstream
slope was observed to be 2H: 1V above the bench and 2.1H:1V below
the bench.

(2) Principal (and Emergency) Spillway: The spillway
for the Mine No. 60-Pond 6 consists of a 20 foot wide trapezoidal
open channel in the left abutment.

(3) Outlet Works: An outlet works consisting of a
submerged pump and pipeline is to be located near the rear of
the impoundment. Water is to be returned to the Mine No. 60
Preparation Plant for reuse in the coal cleaning process. The
outlet works was not installed at the time of the inspection.

(4) Freeboard Conditions: Freeboard between the the
spillway crest and the reservoir pool level was 38.8 feet at the
time of inspection.

(5) Downstream Conditions: The unnamed creek below
the Mine No. 60-Pond 6 flows through an inhabited valley for
about 1.5 miles to a confluence with the Center Branch of Pigeon
Creek. Pigeon Creek flows into the Monongahela River near
Monongahela, Pennsylvania. In the first 5 miles below the Mine
No. 60-Pond 6, at least 5 inhabited dwellings, several major
secondary roads, a railyard and a reservoir lie within the
limits of the affected floodplain.




(6) Reservoir: The Mine No. 60-Pond 6 is about 1450
feet long at the spillway crest elevation and has a surface
area of 21.1 acres. When the pool is at the (design) crest of
the dam, the reservoir length increases to 1500 feet and the
surface area is about 24.7 acres.

(7) Watershed: The watershed contributing to the
Mine No. 60-Pond 6 is woodland and brushland. The watershed,
102 acres, is completely owned by the Bethlehem Mines Corporation.

b. Location: The Mine No. 60-Pond 6 is located at the
headwaters of an unnamed tributary to the Center Branch of Pigecr
Creek in Somerset Township, Washington County, Pennsylvania,
approximately 3 miles north of Ellsworth, Pennsylvania.

c. Size Classification: The dam has a maximum storage
capacity of 616 acre-feet and a toe to crest height of 68.2
feet. Based on the Corps of Engineers guidelines, this dam is
classified as an "intermediate" size structure.

d. Hazard Classification: ™~The Mine No. 60-Pond 6 is clas-
sified as a "high" hazard dam. In the event of a dam failure,
at least 5 inhabited dwellings, several roads, a railyard and a
reservoir could be subjected to damage, and the loss of more
than a few lives could result.

e. Ownership: The Mine No. 60-Pond 6 is owned by the
Bethlehem Mines Corporation. Correspondence can be addressed to:

Bethlehem Mines Corporation

Ellsworth-Butler Division

P. 0. Box 143

Eighty-Four, Pennsylvania 15330

Attention: Mr. D. F. Patterson, Chief Engineer
(412) 228-5500

f. Purpose of Dam: The Mine No. 60-Pond 6 was constructed
to serve as a holding and settling impoundment for fine coal
refuse slurry from the Mine No. 60 Coal Preparation Plant.

g. Design and Construction History: The dam was designed
by Michael Baker, Jr., Inc. of Beaver, Pennsylvania, in 1980
and was constructed by Mack Equipment Corporation of Eighty-Four,
Pennsylvania, from September through December 1980.

h. Normal Operating Procedures: The Mine No. 60-Pond 6
was designed to operate as an uncontrolled structure. Under
normal operating conditions, the pool level (operating pool
level) is maintained by the outlet works. The spillway defines
the maximum operating pool elevation of about 1165.4. 1Inflow to
the Mine No. 60-Pond 6 includes runoff from the watershed above
and fine coal refuse slurry from the Mine No. 60 Preparation
Plant.
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1.

PERTINENT DATA

a.

b.

Drainage Area

Discharge

Maximum flood at Dam Facility
Spillway Capacity at Current Top of Dam

Elevation (feet above MSL)

Design Top of Dam

Current Top of Dam (low point)
Principal (and Emergency) Spillway
Overflow Crest

Operating Pool

Operating Pool on Date of Inspection

Toe of Embankment

Reservoir Length

Length of Maximum Pool
Length of Maximum Operating Pool
Length of Operating Pool

Reservoir Storage

Design Top of Dam
Current Top of Dam
Spillway Crest

Reservoir Surface

Design Top of Dam
Current Top of Dam
Spillway Crest

0.16 sq. mi.

Unkriown
513 cfs

1172.0%
1169.5

1165.4
Varies
1126.6
1101.3

1500 feet
1450 feet
Varies

676 acre-feet
61€ acre-feet
525 acre-fee?

2U.7 acres
23.3 acres
21.1 acres

Embankment
Type Earth
Length 845 feet
Height 68.2 feet
Crest Width 20 feet
Slopes
Downstream 2.0H:1V and 2.1 H:1V
Upstream 2.0 H:1V
. #
Impervious Core No.
Cutoff Provisions Yes

Grout Curtain

None reported




Principal (and Emergency) Spillway

Type Trapezoidal Open Channel
Location Left Abutment
Overflow Crest Length 20 feet
Crest Elevation 1165.4 feet

i. OQutlet WorksH#

Type Submerged Pump?
Location Right Side of Impoundment®

'Taken or derived from available engineering drawings or
reports.

E¥Not installed at the time of the inspection.

e




SECTION 2 i
ENGINEERING DATA g

2.1 DESIGN

a. Data Available: The data available from the files of
the Commonwealth of Pennsylvania, Department of Environmental
Resources (PennDER), included a set of 17 construction drawings
which are listed in Appendix B. Additional information was
obtained from representatives of Bethlehem Mines Corporation.

b. Design History: Mine No. 60-Pond 6 was designed b
in 1980 by Michael Baker, Jr., Inc. of Beaver, Pennsylvania.
A portion of the engineering was subcontracted to L. Robert
Kimball and Associates of Ebensburg, Pennsylvania.

2.2 CONSTRUCTION

a. Construction: The dam was constructed between
September and December 1980 by Mack Equipment Corporation of
Eight-Four, Pennsylvania. Completion of the work is antici-
pated in 1981,

b. Modifications: There were no reported modifications
to the dam design during construction.

i 2.3 OPERATION

The dam was designed to operate without a dam tender. The
principal (and emergency) spillway is a 20 foot wide trapezoidal |
open channel in the left abutment. ;

\ The outlet works (to be installed) consists of an electric motor
driven pump to return water to the Mine No. 60 Preparation Plant.
At the time of the inspection there were no facilities to draw
down the impoundment in the case of an emergency.
2.4 EVALUATION

a. Availability: Available design information and

drawings were obtained from the Pennsylvania Department of
Environmental Resources and were supplemented by conversations
with company representatives.




b. Adequacy: The available engineering information was
supplemented by field inspections and supporting engineering
analyses and is considered adequate for the purpose of this
Phase 1 Inspection Report.

c. Validity: Based on the review of the available
information, there appears to be no reason to question the
validity of the available engineering data.




SECTION 3
VISUAL INSPECTION

3.1 FINDINGS

a. General: The field inspection of Mine No. 60-Pond 6
was performed on 18 March 1981 and 26 March 1981 and consisted
of:

(1) -Visual observations of the embankment crest and
slopes, groins and abutments;

(2) Visual observations of the principal (and emer-
gency) spillway including approach channel, overflow section,
and discharge channel;

(3) Visual observations of the embankment's down-
stream toe area including drainage channels and surficial
conditions;

(4) Visual observations of downstream conditions
and evaluation of the downstream hazard potential;

(5) Visual observations of the reservoir shoreline
and watershed;

(6) Transit stadia surveys of relative elevations
along the embankment crest centerline, spillway, and across
the embankment slopes,.

The visual observations were made during a period when the
reservoir pool was well below the normal operating level. The
tailwater was at normal operating level during inspection.

The visual observations checklist, field sketch and sections
containing the observations and comments of the field inspec-
tion team are contained in Appendix A. Specific observations
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 straight
throughout its length. No offsets or indications of misalign-
ment were observed that would indicate anomalous movement of the
embankment .

The crest was uneven vertically. The center and right portions
of the crest appeared to be approximately at design elevation.
The left end of the embankment was approximately 1 to 2 feet
lower.
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The embankment crest was barren earth and contained numerous
vehicle ruts and considerable local unevenness.

(2) Upstream Slope: The upstream slope was generally
even and uniform from top to bottom and abutment to abutment.
Some minor surficial sloughing and erosion were noted as a
result of a lack of vegetal cover. The sloughing appeared to be
restricted to topsoil and seed bed mulch materials that covered
the slope.

(3) Downstream Slope: The downstream slope was
generally even and uniform from top to bottom and abutment to
abutment. Like the upstream slope, the downstream slope
contained a covering of topsoil and seed bed mulch, but had
suffered considerably less erosion and sloughing distress.

The downstream slope contains a bench at approximately mid-height
which is sloped to drain from the center toward each abutment.
Ponded water was observed on the bench at the junctions with both
abutments. Some erosion of the embankment slope has occurred
below the ponded areas.

The groins (junction of embankment and abutment) contain a
riprap erosion protection blanket that extends from the toe up
both groins to within approximately 300 feet of the crest. No
erosion of riprap or other distress was observed and the stone
appeared to be durable material.

c. Drains: Two six inch diameter perforated CMP drain
pipes were observed at the downstream toe of the embankment.
No water was flowing from either pipe.

d. Abutments: The abutments below the embankment
appeared to be in good condition. There were no signs of
significant slope instability and only minor sloughing and
minor erosion were noted. A small wet spot was observed on the
slope along the toe drain channel approximately 200 feet below
the dam, but no flowing water was observed.

e. Seepage: A flow of water estimated at 1 to 2 gallons
per minute was observed in the toe drain channel. The origin
of water appeared to be from below the groin riprap at the toe
of the embankment. No sedimentation or movement of fine soil
materials was observed.

f. Principal (and Emergency) Spillway:

(1) Approach Channel: The spillway approach channel
was clear of obstructions that might reduce the capacity of the
spillway.




(2) Overflow Crest: The spillway overflow crest is a
level section in the channel at the centerline of the dam. The
overflow crest was riprap covered and appeared to be in good
conditicn on the date of inspection.

(3) Discharge Channel: The spillway discharge
channel was riprapped for a distance of approximately 700 feet
below the overflow crest. Below the riprap, the channel is an
earth cut in original ground. The channel contained an erosional
gully caused by surface runoff from above and beyond the dam.
The depth of erosion ranged from 6 to 12 inches.

(4) Channel Side Slopes: The spillway channel side
slopes contained some minor sloughing and considerable minor
erosion as a result of surface runoff. The lack of vegetal
cover appeared to be the main reason for the surface distress.
There was no indication of more significant landslide activity
that might reduce the capacity of the spillway channel.

f. Qutlet Works: No outlet works was observed.

g. Reservoir:

(1) Slopes: The slopes of the reservoir ranged from
mild to moderately steep and were generally barren. Some minor
erosion of the unvegetated slopes has occurred. There were no
indications of significant instability or erosion problems.

(2) 1Inlet Stream: Because of the location of the
reservoir at the upper end of the watershed, there was no
defined inlet stream to Pond 6.

‘3) Sedimentation: None observed.

(4) Watershed: The watershed contributing to Pond 6
is entirely undeveloped and consists primarily of woods and
brushland. There was no construction activity noted in the
watershed on the date of inspection,

h. Downstream Conditions:

(1) Channel: The downstream channel for Pond 6 flows
through an undeveloped valley for a distance of approximately
1.4 miles. 1In this reach, it passes beneath three township
roads and a Conrail railyard at Mine No. 60. The channel joins
the Center Branch of Pigeon Creek approximately 1.5 miles below
the dam.

(2) Floodplain Conditions: In the first five miles
below Pond 6 at least five inhabited dwellings lie on the flood-
plain at elevations low enough to possibly be affected by high
flows.

-9-




3.2 EVALUATION

The following evaluations are based on the results of the visual
inspections performed on 18 March and 26 March 1981.

a. Embankment: The condition of Mine No. 60-Pond 6 was
good. Only minor deficiencies were observed which included:

(1) Water ponding and slope erosion near the ends of
the bench in the downstream slope.

(2) An uneven profile and considerable wheel rutting
and local unevenness of the crest.

(3) Minor erosion and sloughing of both the upstreanm
and downstream slopes.

(4) Seepage at the downstream toe of the embankment.
b. Principal (and Emergency) Spillway: The spillway was

in good condition. Only minor deficienies were observed which
included:

(1) An erosional gully in the lower discharge channel.

(2) Minor erosion and sloughing of spillway side
slopes.

c. Outlet Works: No outlet works was observed. This is
considered to be a deficiency.

d. Hazard Potential: Based on the observed downstream
floodplain conditions, Mine No. 60-Pond 6 was assigned a
"high" hazard potential rating.




SECTION 4
OPERATIONAL FEATURES

4.1 PROCEDURE

Reservoir pool level is not currently maintained except by the
overflow crest of the principal (and emergency) spillway.

The outlet works will reportedly consist of a submerged pump
which will draw off pond water and return it to the Mine No.
60 Coal Preparation Plant. At the time of the inspection, the
outlet works had not been installed.

Fine coal refuse slurry will be pumped to the facility for dis-
charge to the pond across the right abutment near the embankment.

There are no pipelines through the embankment and there is no
facility to drain the pond in case of an emergency.

Normal operating procedure does not require a dam tender.

4,2 MAINTENANCE OF DAM

The embankment and appurtenances are maintained by the Bethlehem
Mines Corporation. Maintenance reportedly will consist of
periodically repairing eroded areas and making miscellaneous
repairs as necessary.

4.3 INSPECTION OF DAM

The Bethlehem Mines Corporation is required by the State of
Pennsylvania to inspect the dam annually and make needed repairs.

The Bethlehem Mines Corporation is required by the Mine Safety
and Health Administration (MSHA) to inspect the dam at least
once every seven days and to make an annual report and certifi-
cation of the dam.

4.4 WARNING SYSTEM

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

Lack of a facility to drain the reservoir in the case of an
emergency is considered to be a deficiency.

There are no written operation, maintenance or inspection
procedures, nor 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 implemented as necessary.

-11-
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SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data: Mine No. 60-Pond 6 has a watershed of
102 acres which is vegetated primarily by woodland and brushland.
The watershed is about 2200 feet long and 1280 feet wide and has
a maximum elevation of 1260 feet (MSL). At maximum normal pool,
the dam impounds a reservoir with a surface area of 21.1 acres
and a storage volume of 525 acre-feet. Maximum normal pool
level is maintained at Elevation 1165.4 by the overflow crest of
the principal (and emergency) spillway.

There were no calculations available concerning the spillway
design capacity requirements at the time of design. Mine No.
60-Pond 6's actual spillway capacity, for the observed cross-
section and existing freeboard conditions, was computed to be
513 cfs.

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

b. Experience Data: Records are not kept of reservoir
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, no serious deficlencies were observed that would prevent
the principal (and emergency) spillway from functioning. The
water level at the time of the field inspection was observed to
be 38.8 feet below the spillway 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 and spillway.
The Corps of Engineers guidelines recommends the Probable
Max mum Flood for "intermediate" size, "high" hazard dams.

Basea on the observed size and existing downstream conditions,
Mine No. 60-Pond 6 was assigned a Spillway Design Flood (SDF)
of one PMF,

Hydrometeorological Report No. 33 indicates the adjusted 24
hour Probable Maximum Precipitation (PMP) for the subject site

is 19.4 inches. No calculations exist that relate the reservoir/

spillway system to a PMP type precipitation event. Consequently,
an evaluation of the system was performed to determine whether
or not the dam's spillway capacity is adequate under current
Corps of Engineers' guidelines.
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The Corps of Engineers, Baltimore District, has directed that
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 methodologies and key input data for this program are
discussed briefly in Appendix D.

The peak inflow to Mine No. 60-Pond 6 was determined by HEC-1
to be 650 cfs for the PMF (and SDF).

An initial pool elevation of 1165.4 was assumed prior to com-
mencement of the storm.

e. Spillway Adequacy: The capacity of the combined
reservoir and spillway system was determined to be in excess of
the PMF by HEC-1. According to Corps of Engineers' guidelines,
Mine No. 60-Pond 6's spillway is "adequate."




SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION

a. Design and Construction Data: All available design
documentation, calculations and other data received from the
Pennsylvania Department of Environmental Resources were reviewed.
This data is discussed in Section 2 and a detailed listing is
included in Appendix B. PennDER provided the drawings that are
presented in Appendix E.

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

c. Visual Observations:

(1) Embankment: Visual observations made during the
field inspection did not indicate evidence of a high ground
water level in the embankment. There was no pronounced "line of
seepage"”" and no significant surface sloughs were observed.

The upstream slope was generally even and uniform. Some minor
surficial sloughing and erosion were noted, apparently as a
result of a lack of vegetal over. The sloughing appeared to be
restricted to topsoil and seed bed mulch materials that covered
the slope.

The downstream slope was generally even and uniform and showed
less erosion and sloughing than the upstream slope. Ponded
water was observed standing in the bench on the downstream slope.

Some seepage was noted in the toe drain channel at the immediate
downstream toe of the embankment. Origin of the water could not
be determined. Embankment and foundation drains located imme-
diately behind and 1.5 feet above the seepage area were dry on
the dates of the inspection.

The stadia survey revealed a moderate downstream slope at about
2.2H:1V including downstream bench.

(2) Outlet Facilities: The outlet facilities were
not installed at the time of the inspection.

(3) Principal (and Emergency) Spillway: The spillway
discharge channel contained an erosional gully caused by surface
runoff from above and beyond the dam. The channel side slopes
contained some minor sloughing and considerable minor erosional
distress as a result of surface runoff.




6.2 EVALUATION

: a. Design, Construction, and Monitoring Information:
The design documentation was, by itself, considered 1nadequate %
to evaluate the structure. : g

Stability analyses by Michael Baker, Jr., Inc., calculated
safety factors against sliding for several embankment conditions.
The results of these analyses are presented on Plate X in
Appendix E.

b. Embankment: On the date of the field inspection, the
embankment appeared to have an adequate margin of safety
against sliding. This is based on observations of embankment
slopes, materials, and seepage conditions.

c. Principal (and Emergency) Spillway: The principal
(and emergency) spillway appeared to be functional. There was
no indication of significant landslide activity that might
imperil the capacity of the spillway channel.

‘ d. Active Outlet Works: The outlet works was not
f installed at the time of inspection.

. f. Seismic Stability: According to the Seismic Risk Map
‘ of the United States, Mine No. 60~-Pond 6 dam 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. No
calculations were developed to verify this assessment, however.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS

7.1 ASSESSMENT
a. Evaluation:

(1) Embankment: Mine No. 60-Pond 6's embankment is
considered to be in good condition. This is based on visual
observations that revealed only minor deficiencies.

(2) Principal (and Emergency) Spillway: The spillway
is considered to be in good condition. This is based on visual
observations that revealed only minor deficiencies and a HEC-1
analysis that indicated an "adequate" capacity rating under
current Corps of Engineers guidelines.

The Spillway Design Flood for Mine 60-Pond 6 was the Probable
Maximum Flood. The combined reservoir/spillway capacity was
determined by HEC-1 to be in excess of 100% of the PMF.

(3) Outlet Works: Lack of an outlet works or facility
for draining the pond is considered to be a deficiency.

(4) Seepage: Seepage at the downstream toe of the
embankment represents a potential threat to the impoundment.
However, on the date of inspection, there was no indication of
excessive flow or movement of embankment or foundation soil
materials.

(5) Emergency Plans: The lack of a documented
emergency operation and warning plan 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 recommendations presented in Section
7.2a, 7.2b and 7.2c should be implemented immediately.

d. Necessity for Additional Studies: None.

7.2 RECOMMENDATIONS

a. Install Qutlet Works: Install the proposed outlet
works as soon as possible, to provide a means for draining the
impoundment zone.
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b. Emergency Operation and Waﬂning Plan: The owner

should develop an Emergency Operation) and Warning Plan including:

\
(1) Guidelines for evaluatﬂng 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 drawdown of the reservoir under
emergency conditions.

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

c. Remedial Work: The visual inspection disclosed
several minor deficiencies which should be corrected or moni-
tored. These include:

(1) Improvements to downstream bench drainage to
eliminate wet zones and embankment erosion conditions.

(2) Completing the embankment crest to design eleva-
tion. The crest should be graded to promote proper drainage and
should be surfaced to prevent wheel rutting by vehicles that may
traverse the crest.

(3) Implementation of a regularly scheduled monitor-
ing program to observe the seepage at the downstream toe of tne
embankment for changes in water quality and/or quantity.

d. Follow-Up Remedial Work: Following the establishment

of a vegetal cover on the embankment, spillway and adjacent-
slopes, backfill all erosional gullies and repair all surface
slough zones and revegetate to achieve uniform, stable slopes.
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APPENDIX A

VISUAL INSPECTION CHECKLIST
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DATE:  MAY 198

MINE No. 60 - POND 6

SCALE: NONE
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MINE NC 60- POND 6




Photo 1

Photo 2

Photo 3

Photo &

Photo &

Photo 6

Photo 7

Photo 8

i Photo 9
! Photo 10
i Photo 11
Photo 12

Photo 13

p Photo 14
Photo 15

Photo 16

PHOTO DESCRIPTIONS

Embankment Crest Overview.

Upstream Slope showing erosion in foreground.

Downstream Slope showing bench and toe area.

Overview of Downstream Channel.

Channel on opposite shore.

Overview of Principal (and Emergency) Spillway Approach

Overview of Principal (and Emergency) Spillway Channel. ]

Principal (and Emergency) Spillway Entrance looking
upstream.

Spillway Channel Erosion Protection Blanket.

Overview of Bench on Downstream Slope showing wet

zones.

Close Up of Bench.

Riprapped Left Groin.

Foundation Drain Outlets at Toe of Embankment.

Principal (and Emergency) Spillway Channel, beginning
of riprap blanket.

Principai (and Emergency) Spillway Channel, end of
riprap blanket.

Spillway Discharge Channel.

Intersection of Spillway Discharge Channel and Toe
Drain Channel.
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APPENDIX D
HYDROLOGY AND HYDRAULICS
ANALYSES

Methodology: The dam overtopping analysis was accomplished

using the systemized computer program HEC-1 (Dam Safety Version),
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 developed by

the Corps.

2. Inflow Hydrograph: The hydrologic analysis used in

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

hydrograph for reservoir routing.

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

Parameter Definition Where Obtained
Ct Coefficient representing From Corps of
variations of watershed Engineers*
L' Length from centroid of From U.S.G.S.
watershed to spillway 7.5 minute
topographic map
Cp Peaking coefficient From Corps of
Engineers'
A Watershed size From U.S.G.S.

7.5 minute
topographic map




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 calcu-
lated and input or sufficient dimensions input and the program
will calculate an elevation-discharge relationship.

Storage in the pool area is defined by an area-elevation rela-
tionship from which the computer calculates storage. Surface
areas are either planimetered from available mapping or U.S.G.S.
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.

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




HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominatly woods and

brushland. No major development notad.

ELEVATION-TOP NORMAL POOL (STORAGE
CAPACITY): Varies (varies) Maximum 1165.4 (£25 acre-feet)

ELEVATION-TOP FLOOD CONTROL POOL (STOKRAGE
CAPACITY): 1165.4 (525 acre-feet)

ELEVATION-MAXIMUM DESIGN PCOL: 1172.0

ELEVATION-TOP DAM: 1169.5 (on inspection date)

JVERFLOW SECTION

Elevation Varies from 1164.7 to 1165.4

Type Broad crested weir in trapezoida! open channel
Width _30 feet —

Length 20 feet

Location Spillover Left Abutment

Number and Type of Gates None

HOoOOOOD

OUTLET WORKS AND DRAWDOWN FACILITY

Type Not installed at time of inspection
Location Hight reservoir slope

Entrance Invert N/A

Exit Inverts N/A

Emergency Drawdown Facilities None

OO0 on

HYDROMETEOROLOGICAL GAGES

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

MAXIMUM REPORTED NON-DAMAGINC
DISCHARGE None reported ’




HEC-1 DAM SAFETY VERSION
HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE
NAME OF DAM: Mine No. 60-Pond 6 NDI NO. PA 01145
Probable Maximum Precipitation (PMP) _ 2y, 2"
Drainage Area 0.16 sq. mi.
Reduction of PMP Rainfall for Data Fit 0.8 (24.2)
Reduce by 20%, therefore PMP rainfall =19.4 inches

Adjustments of PMF for Drainage Area (2Zone 7)

6 hrs. 102%

12 hrs. 120%

24 hrs. 130%

48 hrs. 140%
Snyder Unit Hydrograph Parameters (Pond Full Condition) -

Zone 29

Cp 0.5

Cy 1.6

L' 0.19 mile

tp = Cg (L')0.6 = 0.59 hours
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 c¢fs/sq.mi=0.24 c¢fs
Base Flow Cutoff 0.05 x Q peax
Recession Ratio 2.0

Overflow Section Data

Crest Length 20 feet
Crest Elevation 1165. 4
Freeboard (Pond Full Condition,

Current Embankment Crest Elevation) 4.1 feet
Discharge Coefficient 3.09
Exponent 1.5
Discharge Capacity 513 cf

v SR, 28 T

& Hydrometerological Report 33

"Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's Coefficients (Cp and Cy).
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JOB 7936
SRR RRNEIRL SRS HINASRINIERESS

FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79
SEES0040E 003NN RRRR RN

1 A NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
2 2 HYDROLOGIC AND HYDRAULIC ANALYSIS OF SLURRY IMPOUNDMENT #6
3 A3 PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHCT
4 B 300 0 10 0 0 0 0 0 -4 ¢
5 B1 5
6 J 1 2 |
7 N 1. 5
8 K 0 1 1
9 K1 INFLOW HYDROGRAPH FOR SLURRY IMPOUNDMENT ¢#6, MINE 60
10 M 1 1 0.16 0.16 1
1" 4 2u.2 102 120 130 40
12 T 1.0 .05
13 W 0.59 0.5
W X =1.5 «0.05 2.0
15 K 1 2 1
16 K1 ROUTING AT SLURRY IMPOUNDMENT #§, MINE 60
17 Y 1 1
18 n 1 525
19 $A 0. 21.1 29.4
20 $E1090.8 1165.4 1180,
21 $$1165.4 2.0 3.09 1.5
2 $D1169.5 3.09 1.5 8us.
23 K ¥
24 A
> A
26 A
27 A
28 A
PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS
RUNOFF HYDROGRAPH AT 1
ROUTE HYDROGRAPH TO 2
END OF NETWORK
SR054240ERERRR AR AR SR NREANRES
FLOOD HYDROGRAPH PACKAGE (HEC~1)
DAM SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79
MRS R NS S RS0SRA000RRS
RUN DATE: 27 MAR 81
RUN TIME: 14.43.22
NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF SLURRY IMPOUNDMENT #6
PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD
JOB SPECIFICATION
NQ NHR NMIN IDAY THR IMIN METRC IPLT IPRT  NSTAN
300 0 10 0 0 0 0 0 4 o}
JOPER MWT LROPT TRACE
S 0 0 0
MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN= 1 NRTIO= 2 LRTIO= 1
RTIOS= 1.00 0.50
2090200000 2088800008 2880050008 080800008 [ 1 11 1.1




T

SUB-AREA RUNOFF COMPUTATION
INFLOW HYDROGRAPH FOR SLURRY IMPOUNDMENT #6, MINE 60

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

HYDROGRAPH DATA
IHYDG IUHG  TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAME  LOCAL

1 1 0.16 0.0 0.16 0.0 0.0 0 1 0
PRECIP DATA
SPFE PMS R6 R12 R24 R4S R72 R96

0.0 24.20 102.00 120.00 130.00 140.00 0.0 0.0
TRSPC COMPUTED BY THE PROGRAM IS 0.800

LOSS DATA
LROPT STRKR DLTKR RTIQL ERAIN STRKS RTIOK STRIL (ONSTL ALSMX RTIMP
0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.0% 0.0 0.0

UNIT HYDROGRAPH DATA
TP= 0.59 CP=20.50 NTA= O

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

UNIT HYDROGRAPH 28 END-OF-PERIOD ORDINATES, LAG=  0.59 HOURS, CP= 0.50 VOL= 1.00

1. 41, 72. 85. 76. 62. 50. 41, 33. 7.
2. 18. 15. 12. 10. 8. 7. 5. 4, 4.
3. 2. 2. 2. 1. 1. 1. 1.
0 END~OF-PERIOD FLOW
MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP Q MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP Q

SM 27.10 24.68 2.42 15282.
(688.3( 627.)( 61.)( 43.74

2008000 2848800040 HI SR REARRS 45200 00AS SRS RNR AR

HYDROGRAPH ROUTING

ROUTING AT SLURRY IMPOUNDMENT #6, MINE 60
ISTAQ ICOMP IECON  ITAPE JPLT JPRT INAME ISTAGE IAUTO
2 0 1 0

1 0 0 0 0
ROUTING DATA

QO0ss Qoss AVG IRES ISAME IoPT IPMP LSTR

0.0 0.0 0.0 1 1 0 0 0

NSTPS  NSTDL LAG  AMSKX X TSK  STORA ISPRAT

1 0 0 0.0 0.0 0.0 525. 0
SURFACE AREA:= 0. 21, 29.
CAPACITY= 0. 525. 892.
ELEVATION= 1091. 1165. 1180.

CREL  SPWID ooQw EXPW  ELEVL COQL  CAREA EXPL
1165.4 0.0 3.1 1.5 0.0 0.0 0.0 0.0

DAM DATA
TOPEL O0QD  EXPD DAMWID
1169.5 3.1 1.5 8us.

PEAK OUTFLOW IS 376. AT TIME U1.33 HOURS

PEAK OUTFLOW IS 170. AT TIME 41.50 HOURS

senasssesss KER0000000 [ 121 11 3 Lol 1l 1) (L Lid 1l 10




PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO BCONOMIC OCOMPUTATIONS

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
1.00 0.50
HYDROGRAPH AT 1 0.1 1 652. 6.
( 0.u41) C 18.47)( 9.24)(
ROUTED TO 2 0.16 1 376. 170.
¢ o) (  10.63)¢( 4.81)(
SUMMARY OF DAM SAFETY ANALYSIS
L INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1165.41 1165.40 1169.50
STORAGE 525. 525. 616.
OUTFLOW 0. 0. 513.
RATIO MAXTMUM MAXIMUM MAXIMUM MAXTMUM DURATION TDE OF TIME OF
OF RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
1.00 1168.73 0.0 598. 376. 0.0 41.33 0.0
0.50 1167.36 0.0 567. 170. 0.0 41.50 0.0

.._‘_._.,_.“
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VI

VII
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LIST OF PLATES

Regional Viecinity Map.

Sheet 2 of 17, General Plan, Test Pit and Test
Boring Locations.

Sheet 3 of 17, General Plan, Test Pit and Test
Boring Locations.

Sheet 4 of 17, Slurry Impoundment, Profile of Dam
Base Line "D".

Sheet 5 of 17, Spillway Impoundment, Emergency
Spillway.

Sheet 6 of 17, Slurry Impoundment, Exit Channel
and Details.

Sheet 9 of 17, Slurry Impoundment, Cutoff Trench
and Toe Drain Profile.

Sheet 10 of 17, Slurry Impoundment, Drainage
Details.

Sheet 11 of 17, Test Pit and Boring Records.

Sheet 12 of 17, Stability Analyses and Triaxial
Shear Results.

Sheet 14 of 17, Construction Specifications.
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-y, Elav, 113912
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Date: December 27, 1979

dr3iling Equipsent: Acasr AD

#ole Depth
From To

STANUARD PENETRATION SAMPLES

From 7o Rec.

MICHAL, BARER A i ‘:‘ TESY AoRmL AL - Fg.  Fe. Devcription of Materials  Blows Fer 6 So. Iype Fu. fr. Fu.
(R yalt
e R 0.0 5.0 CLAY, stlty, some rock  22-17-2 Toser 30 s 13
o—catr _iiodible S aaiCc AR RN tragments, brown, mo:st, 1a-40-50/0.3" 2 SPT 4.5 5.8 1.3
. e N stiff (f{]l-dam embanx- 1 Bag 5.2 -5
wocarom _faa#e Pl PH | ggm oloimber. ment, H Bag s.0 T.0
it A A ik pheddine SAAA 8.2 T.1 ST, brown, very stiff
Bag iede.g. r-: . Bottom of hole, dry
oo e
e U e Y s
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: i t Fron 2o ° Frow To
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Be.  Fr.  Pescriprian of Mace
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— ‘A 3.e CLAY, eilty. brown, molst 2 Bag s .
— . ce w9 (LAY, siley, grav : Ba3 1e.3 N
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—_ Logged by: Rof Anthony, L. kotert Vigball ani Associstes
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demiie
1.0 TOPSTIL, brown N 88g 2.0 ..l
- JUAY, silty, with shale frag- N Bag 4% L
ments, l:ight “rown, moist, 3 Bag SN XN
stiff 4 Bag 3.0 1800
=% 6.0 CLAY, silrv, with large shale
{ragwents and cobbles. brown,
dry, stiff
v.io 30D CLAY, si)ry, with shale frag-
wents, vellow, drv, staff
k 10.0 ib.4  SRALE, Zecomposed, browm, dry,
MICHAEL BAKER, uR, INC TEST BORING LEGEND hard
is 18,0 SHALE, decomposed, wet, soft
15.3 lé.t SHALE, decomposed, bhrown, dry.
O At I8 OINTEICATION. hare
o e 28, t f hele, wi (12 15 Ter 15,0
T e 08 cmsvE 8.0 Bortom of hele, W 5 115
. S X Y Somes
o e
: o on emcuar
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20.0 bottor cf hcie, dry
nactwrey itam
~t b s
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— EE Logaed by: 0, T. McConneli, L. Robert Kinmhall ans Asaciates
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i . -
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SONSTRUCTION SPECIFICATIONS

SUTE PREPARATION

la preparing the site, all borrow areas and 3ll areas under the embankment
sad suy structursl wvorks shall be cleared, grubbed, sad stripped of topsoal,
trees, vegetation, roc:t or other objectionsble materisl. la order to
facilitate cleanout and .-.torstion, the snlire work area will be cleared of all
Prush, trees, and debris and topsoil will be stockpiled st the designated

locatiou to be used for revegetation of the proje

ares.

CUT-OFF TRENCH

A cut-off trecch shall be excays'ed along the centerline of the embaskmeat.
The depths of the cut-off trench oo the dravings ara approzimate. Actusl depths
will be determined by the Owner's Represeatative after sxasmisation of materials
encountered. The bottom of the excavation shall meet the requirements discussed
under "Foundstion Prepsration.” Side slopes shall be no steeper than lM:iV.
The treach shall be kept devatered duriog the excavstion sad backfilling-
compacting operstions. The fill matecisl for the cut-off tremch shall comsist
prisarily of clay (CL) material, obtained fros the Borrow Area, and shall meet
the requiremeats of the embacikment waterisi

LEAANKMENT
Material Classification

All excavation and ewbsokment shall be un-classified All matesial
eacauntered regardless of hardoess, type, durability and size shall be removed
to the lioes snd grades ss 1ndicated on the Contract Drawings
Suitability of Fall

Fill msterial shail be tsken frow spproved borrow acesn. Excavated
materisl from the emergency spillway, cut-off treach excavatioa, aad drainage
treach excavation sy be urzed for the embankment if approved by the Owner's
Represestative aad placed 1o sccordance with the specificatians  for the
@sbankment. All fill waterial shall be cless so1l, free of topsoil, roots,
vegetation, stones or rock grester than 8 inches in dismeter, frozen material or
other objectiomable material copsidered wunsuitable by the Owner's
Representative for use in ewbankeent construction In oo case sball unburned
ceel processing waste be used. All borrow aress shall be adequately draiged to
provide & dry woriing ares and the required moisture coutent of the embenkment
material.

Foundation Prepscation

Ismediately prior to placiog the ficst layer of fill., all surfaces to
receive f1ll shall be cleaned of all vegetation, dedbris, topsoil and ~ther
objectionable material. All roots sahall be grubbed. All rock foundations shall
be free of loose rock fragwents and thoroughly cleaned to a solid bed snd
sidevall o the sstisfaction of the Owner's Represeatative. All rock
foundstions sball not bave overbangiag portions under which esbankment material
cangot be satisiactorily placed. After the necessary stripping and excavatiog
bas Dbees completed, all earth foundations shall be moistured conditioned
{sprinkled or scarified aod dried) and compacted. The first lift of the
embankment, except for the area of the drainage blaoket, shali then be placed to
4 saximoa thickness of 6 inches sud thoroughly disced prior to compsction to
provide a sstisfactory bond between the first layer of fill and the earth
foomdation.

lu the ares of the former Lake Calydon vhere embankment 13 to be placed,
the lske sedimeni deposits shall be totally removed. Final depth of strippiog
io this sres shall be 1aspected by the Owner's Representative saad approved prior
to placement of the embamkment. [t is anticipated that this stripping will
average approzimately 3 feet deep.

Rlacemsat and Cagpaction

The combined borrow excavation sad embankmeat placing operstions shall be
Rasdled such that the materislas vheo compacted 10 the embankment will be blesded
sufficiemtly to secure the best practicable degree of compaction,
paprravt:.i;ty. osud stability The distributiom snd gredation of matecials
Alsvughout A0 asbealmust shell be hsndled such that the embaokment vill be free
«' osess pumlwts streshs. or layers of msterial Sifferiag meterislly in
Teecars o7 gradetive ‘ram (e serfrousding @starisl  The asterial shall be
hoadiod @ ‘v ambeaSEeet 12 Such & mesRet that segragaties durisg pleceseat
. - B O o mmreris wi'h s greater rock  oatest shall be placed 1n

- cemee craR o ee mphealmwet A, f3il waterial shal) be pisced 1a

peiform horizostal layers of sst sore than § isches loose depth for the full
puu of the cress sectioa. Fill msterisl shall sot be placed om surfaces Lhat
ate muddy, froses, or ceotsin frost or ice. Each leyer for its full wadah ghall
e compacied tv pot less thas 95 percent of the Mskimus dry demsity at o
moisture coateat sot syceeding two percestage poists sbove the optimes sigcure
cootent aad Dot mere thas tme percestage points belew optisms. If secesmry,
pach layer oshall be woistened or serated before cempactios Lo previde the
required moisture comteat of the 001! msterisl. The mazismm dry demsity and
optisus meisture cootemt shall be datermined 1n sccordance with ASTN D-1537-78
{N6d11104 Proctor Test) .

EREST PROTECTION

The crest of the embankment shall be protected with s coarse sggregate as
shows 1o tbe comstruction draviogs. The coarse o ote sball be compectsd to
o deptb of 5 1mcbes and shall Leet the requiraments of PeanOOT Form 408 Type 24

Aggregate

Faald Quality Camtral

The subgrade and fill layers shall be 1nspecied sad approved by the Ouser's
Represectative before further construciion work may de performed thereos. To
'daumn that the mo1sture conteot and dry dessity requirameats of Lhe
compacted fill have been met, field and laboratory tests shall be mede ot
frequent iatecvale ¥y the Owaer's Representative

Prior to the earthvork operstions, at least oge laboratory compaction et
will be performed tn accordance with ASTM D-1557-78 for typical esteruls
During the eacthwork operations, st least ome additionsl laboratory compaction
test will be performed for every material change or for every tweaty (20) field
tests. Compaction equipment 18 subject to the approval of the Oweer »
Representative. 1f fill compaction does not achieve specified densities dat to
e3{st10g COMpaclion equipment, 1t shall be replaced witd more effective
equipment .

Field density tests wili be performed for every «,000 cubic yards of
typical soil materfal 10 #ccordasce with ASTM D15S6-64 (1974), "Demaity of $o1i
la-Place by the Sand-Cone lethod.” 4 minisus of one field deosity test sball be
performed for each day embankmest 111 1s placed Additional rests shall be
performed where wmoisture 13 dutermined to vary substantially. Fueld
determinations of the woisture content of soils will be 1a accordaace with
AASHO T 217.67, "Determination of Woisture in Soils by Mesos of 4 Calcim
Carbide Gss Preasure Moisture Tester "

Haterisls oot meeting the specified moisture content asd dry dessity
Fequirements, as determined by these tests, shall be revorhed ustil approved
results are obtasined. Materis) that csanot be dried to the specified soisture
cooteat before the next lift of fill 1s placed, shall be removed before
cogtinuiog subsequeat fill plecement

DRAINAGE
Yilter Fabric

The fiiter fabric shall be Tnar. Fabric Ma. 3601 or equivalent Approvs’l
of alteraate filter fabric is subject to prier notificaties of the Owser s
Represeatatsve and approvel by the Ovnes's Representative

Type | Filter Material

Type 1| filter msterial shall meet the gradation requirements of PesalOT (C
ssad Type A as defined o Section 707.1 of the PeanDOT Form 408 snd shall be
obtained (rom sn approved source. It 1s the i1stent thet this msterial will be
Pplaced adjacent to the existiag site soils to act as & filter of the soil fises
The materials shall be ressonably usiform 1a physical Propectics and cemposed ot
ard, tough, durable, uncoated particles, thoroughly clessed by wasbing, free
from barmfu] smousts of clay, eilt, vegetation, or other substsacen determised
to be undesirable. The Type 1 filter material ahall be satursl sasd resultug
from glacisl or vater action. Limestone or slag fine aggregate is wascceptable

Type 2 Filter Matarial

Type 2 filter material shsll meet the gradation yequirements of the Peeal0T
Form 408 Section 703.3 for Cosrse Aggregate 1N and shall be obtaised frow ss
spproved sousce. It is the {ntent thet this material vill be placed adjacest to
the pipe perforations to preveat migration of material imto the pipe. The
waterials sball be reasomsbly uwaiform ia their physical properties sad shall de
camposed of bard, tough, durasble, uncoated partacles, free of harmful amounts of

., nemen

OFS:GNED

DRAWN

CrECHED )’,’

LT w/‘g




A e

is
tion
) field
3 I ]
b due o

tive

of

£ $o011
1] be
1 be

Farle
with

<o
21 be

ad of
free

TR EE

clay, silt, vegetatiom, or other substaaces determined to be undesirabie The
Type 2 filter materisl shall be rounded, natural “pea" gravel resulting from
glacial or water action. The ciushed limestone sggregate, 1f used, shall be
resastant to abrasican snd water solutioning, and shall be free of fine materiai
resulting from basdling, 1a sdditiocn to the other requiremests previously

®eationed in this paragraph. Slag aggregste is unscceptable

Drainage Trench

The drainage treach shall be i1nstalled to the limes and grades as thowu ca
the drav:
deeper when approved by the Owner's Representative The treach shall be kept

escept where field conditions require that the treach be instailed

devatered during the eacavation, backfililag, acd compactiog operations

Toe Drain Pipe

The 6-1ach-diameter drain pipe shall be bituminous coated corrugated metal
pipe. 16 gage, perforated with 1/4” size perforations and shall weet the
requirements of AASHTO Desigoation ¥ 190-78, “Bituminous Coated torrugated
Metal Culvert Pipe and Pipe Arches.” The pipe stall be fully coated The size
of the performstions shall be 1/4 1och. The pipe to carry the flow from the toe
draio to the outlet channel shall be of the same gauge, s1ze snd requirement as
specified sbove, but shall aot be perforated The upgrade ends of the drains
shall be closed with commercially masufactured gaivanized end caps The
dascharge end of the pipe sball be suitably protected with ap apimal guard,
cither commercially available or as detarled on the drawings

Drainage 3lanket

Tbe drsinage bdlaoket material, Type | Filter Material, shall meet tae
gradation requirements of PenaDOT CC Sand Type A as detined in Section 03 | of
the PeapDOT Form 408 and shall be obtaioed from an approved source It i3y the
inteat that this materisl will provide adequate drainage of the downstreas prism
of the embashment and to act as a filter of the 501l fines The materials shall
be reasonably uoiform in physical properties and composed of hard, tough,
dursble, unacosted particles, thoroughly clesoed by washing, free fros harmful
amounts of clay, si1lt, vegetation, or other substaaces determined tc be
undesirable The draicage bianket materisl shall be natural sand resulliog from
glacisl or water sction. Limestone or slag fine aggregste is unacceptable

Prior to placing the ficst layer of the drainage blenket {:ll, the area
shell be prepared in accordsace with the requiremeats discussed under

“Foundation Preparation,” except that the first layer of dreinage blanket fill
shall not be disced and mixed vith the foundation soi! after 1nitial compaction
The dca.cage Dlsoket f1li shall be placed 1n unifors horizontal layers of not
mote than 8 inches loose depth for the full width of the drainage blanket (are
shall be emercised by the (ontractor to preveot contasiostion of the drainage
blamket with other soiis [f such coutaminstion occurs it will be removed and
replaced at the Costractor's expense. Drsinage blaoket f11) shall aot be placed
o6 surfsces that are suddy, frozem, or contaia frost or ice. Eacb layer fur ats
full widtd shell be compacted to not less then 95 of the saximus dry density
The maximus Ary deasity shall be determioed in sccordance with ASTM D-1557-78
(Modified Proctor Test).

Revegatation
The following seed mixture shall be used 10 revegetating the embsnkment

the estraace chammel of the ewmergency spillvay, and other areas disturbed during
coastruction

Haixture Seediug Rate - Ibs ‘acre
Perennial Ryegr 20
Keatucky 31 25
Crewavetch with iamoculant 20

1t the ambsabments sre Mydroseeded. the legume 1nsoculant shall be added to
the slurry just prior to seeding st & times the cate recommended on the package
Lime, fertilizer snd bydromulch shali be applied with the seed application
Lime shall de sppiied st o rete of 2 toas per acre Liming materials shal) be
sgricultural grousd limestose of sufficient fioeness so Lhat 98% will pass & <0~
@esh sieve oad A0 will pass o 100-mesh sieve TP (calcium carbonaste
#quivalest) shall de 90 or Nigher Sis hundred pounds of 10-20-20 fertilizer
ohail be sppiind per acre st the time of seeding

The enboahmonts shall be sulched with hoy mulch, biove onto seeded sreas st
S rate of 2.5 tons per acre. Mulch shall be aachored vith ssphalt spray applied
at & rate of 80 gallons per acre

ACCESS RuAD

The access road sball de blsde cut 1o the field as sbown 10 Lhe
construction drevings. The road surface shail be & cosrse aggregate compacted
to a depth of 5 1aches and shali weet the requirements of PennDOT Form 408 Type
A Aggregate

RIPKAY

Susrabtinaity of Wterial

Riprap soali coasist of well graded )imestone or savdstone aggregate
obtained trom an spproved source Miprap stome shall be dease. sound, resistast
tu abrasion, free of eloagsted aad/or alabdy stooes, and free of cracks, seams,

and othe:r defects that would tend tu iscrease unduly Lheir destructiopn by water

and frost actions [n 0o csse shall coal-processing veste be used

Blscement

Riprap shall be placed to the 1ioes 208 grades 8 shown oo the coostructlion
plans eod ss directed for the prutectiun of slopes. structures, gutlers sod
chann?.s All tiprep shall be placed in o mancer o iosure Lhal Lhe larger
atoges s.¢ uniformly distributed aod the sme.ier stoues serve to f1l] the spaces
betwesn the .argec stopes in such 4 @snner a5 wiil result in well-Beyed. deasely

placed mass of the specified thickaess

Bedding

Jo all aress. bedding. ¢ 1pches ia depth, sball be piaced detwees the
tiprap aad earth fill embsnkmenst of subgrsde o preveat water from removing
fime materia! through vuida 1o the stoae Bedding materiai sball de Type |

tiiter material

Gradation

Rock riprap sizes iisted in the coostructs u detai.s are @ean wutside
dimens1.88 required and titty percent of Lhe stooes sha.l be eyual to oz larger
mee: the foilowiug

than the tabulated outside dimensions ALl riprap shai.

gradation requiremeats

Rock Maximmm weight Mioisus 404 @S iBUB weight range of
Riprap s:ze of stone requised cange 1o weight of stooes af stooes

10 o 75 1bs 25- 7% 1ve b 7Y b

19 1o $00 lbe 25-9500 lbs 15G-40G 1bs

EROSJUN LCONTRUL

Construction operalions shall be performed such that ercsion and watec
pollution shal) be mamimized The migimizatico shall take piace by constructiag
a straw or hay bale barrier as shown oa the Slurcy [@poundment ‘General Plan
a6d construction drawings priof to construction This barcie. shail remaic in
place unt:} revegetation of the embankmeat siopes and oth.r disturded areas bay
oc urred When sediment behinpd the bsrrier ex.es.s 1 C toot 1a depts, the
cootractor shall remove the sediment and it sha.i ve placed at 4 location

upstream o the barrier in such 4 saoner that it wi.l not erode from the site

MAINTENANCE

Revegetated areas wili be iaspected sud limed and fertilized as required
FIELD SURVEY INFORMATION

Elevation bsach marks, coardibpate tonotrel points, and proje:t base lines

shail be pruvided by Bethlehem Mines “orpurative

PROTECTION OF PERSONS AND PROPERTY

{8} The Contractor sball be responsible for initiatipg. @aintaining ead

supervising all safety precauticos and prograss 10 coonectiod with the work
The Contractor shall take all reasoosble precautions for the safety of, and
shall provide 41l reascoable protection to prevent damage 16;ury ot loss to
(1) esployees, (11} #ll other persons who may be affected, (111) the work and
all materials apd equipmcat to be incorporated, (1v) other property at the site
ar 10 the vicinity thereof.

(b) The Cootractor shsll comply with all applicadle laws, ordiasaces,
rules, cegulaticas, and orders of any public authority and Bethliechen Mines
Corporation baving jurisdiction for the safety of persons or property or to
protect them from damage, injury or loss. HNe shall erect sad msistais, s
required by exsting conditions and progress of the vork, sll ressomsble
safeguards for safety and protection iocludiag postiag daager signs eud other
waruiogs sgaiast bazards, prosulgating safety regulations sod motifying owoers

aad users of adjacent utilities.

CONBULTING ENGINEERS

BETHLEHEM MINES CORPORATION

MINE NO. 60
SLURRY IMPOUNDMENT
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BEAVER. PENNSYLVANIA

CONSTRUCTION
SPECIFICATIONS

m oate -‘v' 1980



APPENDIX F

GEOLOGY




3
3
{ 2
41
o
4

FEA o s IOl L

GEOLOGY

Geomorphology

The Mine No. 60-Pond 6 Dam is located within the Pittsburgh
Plateau section of the Appalacian Plateau Physiographic Province.
This area is characterized by gently folded sedimentary rocks
which have been incised by streams to form steep sided valleys.
The site is located at the head of an unnamed tributary to the
Center Branch of Pigeon Creek. The valley bottom of the

unnamed tributary is about 200 feet below the adjacent hilltops.
These rounded hilltops are at Elevation 1200 to 1300 feet, and
in a regional sense are part of a broad, undulating plateau.

Structure

The site lies on the eastern flank of the Amity Anticline, the
axis of which plunges to the southwest. Strata in the immediate
vicinity of the dam dip to the south at an average rate of about
0.3°. Faulting has not been documented in the area of the dam
and no observations were made that would indicate faulting in
the rocks outcropping around the dam.

Stratigraphy

Rocks outcropping in the immediate vicinity of the site belong
to the Pennsylvanian Age, Casselman and Monongahela Formations
and the Permian Age, Waynesburg and Washington Formations. The
major rock types in all these formations are cyclic sequences of
shale, limestone, sandstone, and coal.

Mining Activity

The Pittsburgh Coal Seam, the lowermost unit of the Monongahela
Formation, lies about 300 feet below the dam and has been exten-
sively deep mined. The Waynesburg Coal Seam, which is the
lowermost unit of the Waynesburg Formation, lies beneath the dam
and has been unaffected by deep mining.
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