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PREFACE

This report is prepared under guidance contained in the Recomn-
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 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.

(1) U)



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 arnd 26 March 1981
COORDINATES: Lat. 40*0815611

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 (PME) 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:



SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Mine No. 60-Pond 6

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 Qf
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.

lii•
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION 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:IV above the waterline; the downstream
slope was observed to be 2H:IV 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

h 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 Pigeon
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. Inflow 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.

-2-



1.3 PERTINENT DATA

a. Drainage Area 0.16 sq. M4.

b. Discharge

Maximum flood at Dam Facility Unknown
Spillway Capacity at Current Top of Dam 513 cfs

c. Elevation (feet above MSL)

Design Top of Dam 1172.0"
Current Top of Dam (low point) 1169.5
Principal (and Emergency) Spillway
Overflow Crest 1165.4
Operating Pool Varies
Operating Pool on Date of Inspection 1126.6
Toe of Embankment 1101.3

d. Reservoir Length

Length of Maximum Pool 1500 feet
Length of Maximum Operating Pool 1450 feet
Length of Operating Pool Varies

e. Reservoir Storage

Design Top of Dam 676 acre-feet
Current Top of Dam 616 acre-feet
Spillway Crest 525 acre-feet

f. Reservoir Surface

Design Top of Dam 24.7 acres
Current Top of Dam 23.3 acres
Spillway Crest 21.1 acres

g. Embankment

Type Earth
Length 845 feet
Height 68.2 feet
Crest Width 20 feet
Slopes

Downstream 2.OH:1V and 2.1 H:1V
Upstream 2.0 H:1V

Impervious Core No.
Cutoff Provisions Yes,
Grout Curtain None reported

• i1 3-



h. Principal (and Emergency) Spillway

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

i. Outlet Works"*

Type Submerged Pump*

Location Right Side of Impoundmrent*

'Taken or derived from available engineering drawings or
reports.

§#Not installed at the time of the inspection.

-J4-
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SECTION 2

ENGINEERING DATA

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
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.

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.

-5-



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 I 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.

~-6-



SECTION3
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;

(i4) Visual observations of downstream conditions
and evaluation of the downstream hazard potential;

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

alog he(6) Transit stadia surveys of relative elevations

alon theembankment 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.



The embankment crest was barren earth and contained numerous
vehicle ruts arnd 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
spiliway.



(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
condition 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.

(14) 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. Outlet 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) Inlet 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.

(14) 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
1.14 miles. In 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.



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 upstream
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.

-10-
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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 116 5 .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 deficiencies 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.

-12-



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."

-13-
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SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION

a. Design and Construction Data: All available design
documentation, calculations atid 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 Monitorin Information:
The design documentation was, by itself, considered inadequate
to evaluate the structure.

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
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-?ond 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.

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

-16-



b. 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 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 mon-

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.

17
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APPENDIX A

VISUAL INSPECTION CHECKLIST



oc I

-cc c i)

0) c. Lz)
.C E-* 0 U3L4)r)I0 u a)I b) 4 4)- IM 0) v.p H)~ L c 0 S

-4w C.4L C~ *
-v 0 0 l 4

0 > 0 c
C . -r-4 L) 0

> 0 L 1)a) . .
Ci 4 0- -- -

49. 4) 00
r_ 0 003 0)a

0) 0 ca4 co 0)
E4) -A-) a) V)0 H -1 .14

E- E- ) Cu .. ) ) 00--4 U

4.) Cu L) r-~ -4 -4

b4E m-4 o ea) se. 0C U

0'2 V). L a)C
z k ) '-D a)) Q) c C

=) c - -Y 4y ca .-
b-i 0 -r.4 -1- Q~ 00 0 Q)
E- 0. .C C .

Cu ~ j

m -)1 - a:

00 C I11-
VI) 0 Cuo

.3-c 0 r- - -4 ..

., 1 v 'Cu ) CIN I - 4
C)z O (7N .3+1 -CN -L U)

0- 0 r)c N L. >

C- .C 060 C)Z C) In -
V V0 (1)-,4 L. L.
r. L c 4.) Cu Cu'
0 ca~ m 0 H0.C 0C w
1. r6. CL0) o

o o 0U Go "DC/) N\' I- ' .

Z C-

C.. 0C

0 rX c 0

Cu- Cu -4 u
0 0 0~ I~i &4.)

cal



.- 0 04.) : -- a
3: ] ) ) -E 0C 4)C

~02C 02 C9 c- 0
0L p0. ~cc$ ;.4V -4 .4 )

C/) a 0. V o 0 V2 0) 0OVO
z (z 0V 04) a) a C 02

0) o 0 )C0 000C. r0 .> A) 0

U)..)- 9L4 02 4 0 E- 0)- QL .-- 0
~ 024)..-4 00- 0L 40 )0

DO C~ 0 _ c -4 4) a

x ) 0 4 -)L >c V- C 4 0 cc
0 0 a. r_ cu w1 c aC ) 02

C) 0 c EO4r- ) C. >cUI 0 Ozca
o3 0a oE: C V)V -a' .6. 4C 0 0

a)) 0 .0C ~ .- 0) )a 0 O zC 04

0 V. 0 0) CU3 V 0. a) C

0e D 0C4. 0 CCLU ) )a L20 . 4.-4.
0 -4 .0 'r- 4-) C CL) -4C ) . a

< C.O 04) 00 4) L. a) C) Co
0: V 020~o 024)l 02 C.) 0 a L

43 x~ 0 cC LL rz (L).4) OO

L. 0 4j04 "-H4 0 0co4 U4
02 Lbz 0 L.C C.o r. 4 a

C0 :3 a) 0 0 0C 02VV9
0Z L >-0 S. 4)- 000 C- 4 t >

c am> 0.WC >CU c.~ .) 4 L
-0 > 0 U) 0 04) .

L.t 002c ~4L 0)c 4) 0 4) .- c
L) ho o 0 bko4-) C ) 0.Z c > .0

z V02 :3 c -I V- bO E 4 ) OW L
(42 00 -.4 m0 0C U "cc0 .4 c0 m m-4 a

: VO -4E4)co .- 44) CO 4) 1-4 bC4 000 V
Ze 4) t 4 H a coC -4 0 G LO. c

c l 4E0 a) cOa) ) 3 Q CU ~ bc
00 V Car-0 c c C0H > CU L z L *iL

V)(/ .- I m 0) as V) 0 cz -:9 r 4-) - 0 4- ) 00
wz LL 0 - ) b 0 0 WV C v C00 Go:$I a

o 0 0 L. - *to *-4 :3 0 0) 4) cV10ct
H- 0) C-4 -V0 ;- ~ 0 = N *-q4 t.U m
1-4 > L 02 -,1 0 L *-H 0 *or-4V) ., 4) Z 0C0. 0
ct -qa) .0 C a)4.)0 aCW V)-4 .L L b Q 24)4.)

> E.ec 0 bo >0 bW> -4 0 Q).iL O Q)0 c
0 04)3-- *LC -L *-I L.C .c > L m.z 0

W Va 0 020(1 0 m200w 0) 2L.
V) c V Co C 0202 -2-14 ) 0 Q CL0 0 )L.
m mO 0 0DCMU.H- 0.00 .C :3.) ac 0. r-. _L

zO Z Z Z0E QOS E-4 E- M M 0 E- c)c

CLI E-o z -C -

w I V
z z X: z C

I0 Zz2-
1z 0. b -424

CL w ~ V) . 1-
C/2 w ~ 2 ~

- ~ Z ..- E-Im

z beA2



4) 0 4W M) C0 01
FC C9 C) c.)0)0 )
4)0 0 :34 *H.C)-C 4)

:3 c -- q 4C b r- 4) 0 C
DC~ :3 a -4 ,10) 0 C)

z c S.c EL. 06 ,-4
0 0 0 0.0. V)W

E-rC) c W 0 4) 4

r E 0m 6 W)

C :3 O w2Vc~
W m 00L L.0C c -4 m
E -C4) 0-.-4 -4 4) a

Co0 t 4)a c M -I C T
m c 0)o- C~.L LL M zC

.0 fll .0 ) co 0 00 .C4.)
ECa co r= N ~--I C)

-~)C c 0).Wua) ~- c

MC L 0 ) 4) 0U . .,).1

0.Cm 0 bo -4 -4 E
*HC4)) d) -C 00) (D L

W4.) 06C .*c .0 0 z0
e)0.0 4)0 c 4) .64

Vj E -4 .- 4 0 W3 10
a) V)00 -4 r~46- .) = 0
:3 C L 1-4 x a)m 4.) 4) -4 )

V ,-0 ) 0 0 0 4.)o 0 m .0
CDr 0 z L.C=O0.4 c z

z -4 CL~. " 06.) L. oa 0 4.)
0- 0 0o0 a c0 0C--1 4)0

z boCOV)C 0)V ) c 0 OC W 0)
0 04) L" > C4) -40 L 4.) ( V

L) ~L .O S c M -0 r () 0 r-I
tv(Vc01 w C '-1L -.0 c 0

0) 43) V 014b V) M C)YC 2 (0
E- L L (z .0 a)C m mE U) 0)

z A- 0 b)OCOO 0 C4-) CL~ :I m
w 0)() a) M/2C C -4 ~4-) M 1-4 _ 4. (1)

2: z > >aE- Z, ra c.Hl Co CE 0 L. ) -4 4)0 >
0 . L :3 e c c 0 . - c CL-0 4) 4) CL L.

o- ) a) -1... r H V 4) -H ()CfM 0 m 0 0)
cc -4 m) 0 4) 0) ( fn (44L. c 062 r=

D2 D .0 0 -4 C 0 Q) 0))-4 E- (1) m .- 4 .~'0 0 a))C C 0 0) C (40) 0
C4 - ca :5L. - C 4 4) 0 3

Cz4 a) () 4.) .c .1 a) 41 4-3~ a). L
r/) C c C 0)04) 04.) V E 3 a 4.) C
m2 0 0 .. c -I 0 .CO004-) .- 06 .C 0o z z E- 0 E- z E- 3: : mv 0 -c s4.) z

z z 0

o z z

oc Cx) wx z

Z0 w 0x C)) .
4-4 Z E- 0

dc - E-' cc) f-4 V)

C-14 u. L)

A3



00 a) co 6.0)

4)0D0 0 W 10 0.) 3 L 6~ 39a
0)04Q 06 >% > c0 V W~) 0 0)

W2- (d 0 to W 0) 4.) r4- L L4-)
4,a0 co -CC c .- H4. (1) .4) Q L

Vl) 0 -4( .00 M~ 4)Q) 00)
z 41 L ) C) U)40 m > ).
0 -4O.0 '4 0 0~(> L Lv >V 3: *- U0
H- x 4 0 ~ b.) 4L -) 0.&.) 4) . tv 4) 0
E- O) r V0) ) V> C -L> Z LO 4) L M W

cc . ) 0) 4.) b0 )d) 0 aH ) (D a0) _ )Q) CL
lc @0)00 0i)C OL ) D .) Qc C>.C0) 'a -4 LO0
z 0)L S. 4) 0> 00 :34-) 0 r- OC a m --
wi 0 bv> r_ C-i zU04 40 Cm V)
X: *-4 0) V 0OCm ) m >1. D ) -0 C.
X: 0.0.> 4) a 00C L d) 1-4 ccV) c c C *0)
Lo C.L 0) ( 0 3: a)L) -4 m 0 :CU 0 0)C W

"- C60 ) (-1> )~ LU0A.) . 0..0) 0 t
i) *-14 D 4) E- EO > 4 a ) 0- 0 MOa.

L L 0-~ 0 :3 L Lc ES O c 0)3 0C (D a 0) CUOV

c~V L 0 0 CD -4(-4 ;_ ) cO0Oa0 4-) (1) r
0 0)0) a0 41 -4 9 w0 Q0)~0. -1. a .I-e c a

V) 414) . 1-4 c 0-. -4O c - W .3 0 co%.0 -)0
d U) 3 :5C = -4 ) mCUD0 3 a0E) L .0.E

0 0)4 ) .cC .0CDUmOa0) 0EC

X: 0) 3 C0 _4C0. M V-rI4) L. -4 V 0 - " 3
Ci) 4)0a) 0 ) > 4- :V 0C ca V 4.) mC .4). c 0

m CU- L z V) 00 Vc ) mU Z)C a)
L L ) L V --).1-4C . (DAscU E 4.) *

0 m cli: Q) a ) 0V) 0 L.3 m o a) v )
('-4.0 .00 c MI4-) me CE0 c m CU.'.0 0 C

L C)z L a) V) S. .)4) 0 0 L a) 0 -4 Ca.
a)) 0)) m)0) b V4))'0 )~ -4 a 4) .).. ( 04-)0)

m E m (U_ :CU a a.4) Q) Go 4).c V ) 0
:1 :3 m 0)0 UU C0CC c z ).04

IIL E CO EU 0 00) 3: 0.- 4
0)U w : ~4) 4) - 0) -4 mCl'0 0 0

z GoC 0V ) :3 U~ 0 0 -a ) 0 0 SLca
o )C 0)a) > Q) .0 V-4 co) 04.)0) -o. - z.C.
U) L 0) L 0) a caa) :3c 1--i4 a.) a) QV C

m 4) r- 0 -4 C 0 024 0 a00=C) W (CZ0C - r

E-a O -- V, 04;, --- iL, ) E 4-') 0) -1 0~f
Z- . r 0 C CCV 0.0.0 m 0= LC
C) C/) .Cto0 v 0 a E24) (t C 0 6 E ->1 ~4.C) bl c )

z 0 E) C. m( Uca cES 0 LO0 m c -1 0 mU .0.c
bd 0Y w 0) m~ 0 24-) .. ) L V0 D L4)0.a4Q

z - M -(000 L.) LE -I 0(6- L -4( M Q) M

cc L 4-) .0 -I 0 E z z0 ~L 0E 0 ccc C CL tic
X ., H4.)0) C) 2 CL 0.0 0Q0L ocMaoDo.L Wo -o 4 *CZ
43) V) ) r_0) a) *bo : o3 CU Lca V1- : 3 1) 4 o Lc 4 -'

t/) 0~ 09m) 0 1-L 0 SE. E 0a(VO0) L c0 0 W 40cM0V

o f- v cxs.14 E- 4) -4 1- tV M ZC CO E- L M U00) E- c V

ri. o C/)
zzz

z

Ci)0

5-A4



C 3r I C 'I.o) C 0 -1 ti 0
*.43-4 Go . 4) -4 X c 4). C

0 4) *.1-4 . -40. C-4 z 0

Z 3 4). 04.) 02 C00 0L.-

o c -b-) 0V E n00 0 m > . .4

0- 0.0 CoCO Co0 V000. -H0a(CE 0 4.
X)'4 0 )- )) -4. W 4) L0 4)

0 c 0 c 0 0 m n r 0 4) 0 L 00.
CC 0U2 0)0a ca)C4 024a) 0

L. 4. (D -4 . 0 61~ E*r-4.C
o 0 4)04 0 :5 > 0 c cr

--O .L) c 060.0.4) Q)C L .m C0

LO. 4)a0. 40. .4 L4 C4 X: )
0 0 06 "(v 3 -4 4.) 0 0)

0I 614 -4 L - L C a) .0C 02Z
W0 . 4) S. ) 400 06 ) 4) C L r. 4C

>e U) EC M C-CC C 0o 0_
a .)M . .0 MV L~ -4 C m 0 L 0 -4

0: 3) 0-4-4 )0 c wH 0 X 0 m c >
rC c V)0 9- M0 v4-4 4 1-4 1:4 0 4) 1

Cl '-4) L. mC Q 4 ))40 0L4 zC)OW E
t.OCO.v C>.)C Go c L.C.) 0)

:5 CO ) d) 0 -404) V4 )LOw

W' 00. 0) a d -4 L)I4 E a)Lc ) )
m r.6.) 4c C c0aCC ) .iD ) m ) L4)340 O2CoL

-3 0- 0 aC cV V L.>~ -,q a;3 0 )

>4~~~~~~ 0 ) 0) ) -C~ .)
V) .C 06 *aU2 a (DW r_ 00 0>0

C 0... 0C4o Lc0L c Q4)w ( 3 0-I~4
Q: 04 -4*--40 0.4 m C 0 C-V Co

O 0 U) 0) 3:v(.&0 - .C bC.C 044 0 0t:0
z ) 0.4 r_) a) *L T- 4L 0 44 ) Q) r '-q M-1

0 44 -LL..,-4 04)i0. C0 C U c )) a) 0)
C:. 00 LC 4)4) ) r-i Q 4 0) oo .C *4) L 4) X

w 06 ) 0) O4)LC r V) 4) m) 0) a O C oCZ )
4) m)C) 10 0ca)Scva) 4) 0 0E

z z to 0 .0 )CO O 0 C 0 .. rd0 .. co )0 3o 38c 04 3C aR'4)0 0 A- D 3: c
H- r-4 -4 -4 tv-ri V ,4) 0 L a 0 D0 -44) M

E-4 0 .-4V PC ~ -(4-40) t-- ()C a 0>1 4
3 cc 40 *r-j = 0W -4DC 3 M-4 W M-1 4L-

. 03 04a) 0 c 0)...0 > 0 00 4 m.-
.,I to CoC.~-L4L CL-- rI- C a &0X:O

u CI) 4 a)0S 4) L4.-4 (V4) 4-3)4. ) 4) 41 m -4 m G)o a
z X: .0. X: -4 ) 0qt -- a)C. M) = .4 ML .0 .C.z 0

1-E -44 E- 0 M 04.) E-0.W3CM E- mc CVC.0 E- .6.)

04

00

- 2 94

2: w C: 0C>

43 :x

L)/

> 0 c

40



4)

0

0

1-44

0 w0

Z1I a)a)a)
z1 z/ '

to

5:.. A6



>1
-4 (D 0 W

0 Lc a
)0 ) V).) 0
0c L GL

L 14 W >1 L a)
(/2 4)5. 6 02-4W..
Z V E- . -4 c c
o 0 4) ca t
1-4 s E v t. C)

E- ~ ~ 0 C s b
cc 0 V) cz 0 C 4)C

0 4) z0.4
Z -4 .- i bO4) -

w~ W) *+4..-1 a) :
X: m .02o 0co

o a).. b02V-HL
> 4)02~f a) 0-~

02 4) ) 0a- a)
L 064) r 0))0

L 00 z a) O) 00c
b4 DL0 V) (CO)

S4) *H 0Oa
X: 0 C -4

w LVm 0 a22~
l) 4- > H -

-H U)C ) a)Co )-
0- 4-)

>C 0
L)02 rO
02 0 0 02 OC
4f) C 0 M E 0

-'00

4)002v a 02

4/2 0 4) *'-4 4 4) GqO
a c )-.)4-I >COO

o b V2 0C L. C 02 0
H- 4),o .- 1) V I L

E- 0C 02 Go H 4)0(-

> -1 0Oc 0 a0) WS
14 0 0.- C) Q

4o)02w ) L ) c - Cw Q 0b

02 c 4.) L ) 0 04) C C -H
o F- Go40 3: z lw E- tv Go

0

z
0

* 1-4

z

4-4 0 1

A7

A -W



1 06

0 ) V )00 c z )L
0 9) s- 0 V~) C0-f"
'0 9)4 06 ) - X - L0 04

Z ) >.0C W 3t -. 0 0 > (-4 -4
0 49 6C -d.0V)V-4 -00O L.~ 91 t

cU U -4 0 -4 C 0 02 V
m ccU 0-. .- 0 . LC. -

0 C) 4j *) L)e U o W 0 -400)C) cL 4
I- c c 4):.> mC 0~U L. v)
Oc -4~ -3Ad z ) U 1. g 4 Co0 m v (D r-4c 0 cc 0

u0 10 W 9 cc L. )C 0 .) 4) W 4) 4xs L. m > m (d 0 A-) .)= L C -
x )cs0 -2 4) UC0C 4 2: t V0-4

u 4.) C >% -4 4.) V 4)4 Lu V) ro d- V 4) 0) c . 0 -H ~ 0 L0
0 2r -4 4 V 0)~ 0. '0 .0

a. 0 1 L)-) 0 ma)C L 0)0

10 0C*4 CC0) = 1 U-4 C
Cs 9-) E Yr".) 0 (L) -) 06C 0

CC 4)4. V ) l -4 b30 .
C3 ) M --W .0 0 C U ) -) 0 )

C') ) 02, 14 0 .C 0-4 01:. Z z...) E f .a- z z v a) 0 ... ).
c 00 04.) V L.- -4Ec - -

M -4 4..))OXVVLCTm 4) *z-4)
V)' CV (D)V C EU)Z m -.-- i > m
z .0 .)c 0V O X.) .. ) -* 4) *HH

Z C0 0...I 10 V-4 V- 8P- c 0 0o- )..34 (LOL ) a2L - . -4 - L) c0

IM) CC) 4-4V C ~ C .a.) M-.-4 .-rI3 am-
z C 0 06 - D W 0) VVZ 0 V)

too 060 CU Ec (L) L. cc 0 m >wl

-cc- -4> V . 1 C U r-4 ) 0)

(0 V) >- L~. 0b- -44 * 3 . X 04A
z 0 0O C. v aOV m m4) D

E-4 0U 41..V 4)C' 0 .a-)1 ) c~

z - 16> .00.Oe 0.CE= 4.. (D0=5
0 >Q...~0 a~~Uz X 1)C3 o- )-4 --

cL L.ma w 0 O0 4 =3

0 E4

- :

X: -- Ca) z

Ca) ) 2:c/
.. J~2 Ca)-'

Ac z V) =a
z* CA c

=- - - l ' -



I-v 0

I.-o

020S 4 Jr

0 0 w W z

z 
0 

0- z u
1.(f 0 0 wf 2 44 0

___'A___wN_3t____leI_ '
:z , w Wm z IL
0 W W U 1-- 9

DA& MA 1981 I MIN N 60 PON 6 [

'00 Z * CCYA(I~ I~ O*O AL~4-2B

a- 00.

-~~~~ -a T ________________



hi:

400

0z

S.0

I]; Iz
00 'a

00

Z

Giii

Uw LU

C0 sO 07:d
j

tyS



U)

60 Z

I..

400

fa ~ 0.0

*j z

P400

U)

C6  0

V19/1z

-Ado&



APPENDIX B

ENGINEERING DATA CHECKLIST
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PHOTO DESCRIPTIONS

Photo 1 Embankment Crest Overview.

Photo 2 Upstream Slope showing erosion in foreground.

Photo 3 Downstream Slope showing bench and toe area.

Photo 4I Overview of Downstream Channel.

Photo 5 Overview of Principal (and Emergency) Spillway Approach
Channel on opposite shore.

Photo 6 Overview of Principal (and Emergency) Spillway Channel.

Photo 7 Principal (and Emergency) Spillway Entrance looking
upstream.

Photo 8 Spillway Channel Erosion Protection Blanket.

Photo 9 Overview of Bench on Downstream Slope showing wet
zones.

Photo 10 Close Up of Bench.

Photo 11 Riprapped Left Groin.

Photo 12 Foundation Drain Outlets at Toe of Embankment.

Photo 13 Principal (and Emergency) Spillway Channel, beginning
of riprap blanket.

Photo 14 Principal (and Emergency) Spillway Channel, end oP
riprap blanket.

Photo 15 Spillway Discharge Channel.

Photo 16 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

D1



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.

4I. 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.
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HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominatl, woods and

brushland. No major development noted.

ELEVATION-TOP NORMAL POOL (STORAGE
CAPACITY): Varies (varies) Maximum 1165.4 (r25 acre-feet)

ELEVATION-TOP FLOOD CONTROL POOL (STORAGE

CAPACITY): 1165.4 (525 acre-feet)

ELEVATION-MAXIMUM DESIGN POOL: 1172.0

ELEVATION-TOP DAM: 1169.5 (on inspection date)

jVERFLOW SECTION

a. Elevation Varies from 1164.7 to !165.4
b. Type Broad crested weir in trapezoida__ open channel
c. Width 30 feet
d. Length 20 feet
e. Location Spillover Left Abutment
f. Number and Type of Gates None

OUTLET WORKS AND DRAWDOWN FACILITY

a. Type Not installed at time of inspection
b. Location Right reservoir slope_
c. Entrance Invert N/A
d. Exit Inverts N/A
e. Emergency Drawdown Facilities None

HYDROMETEOROLOGICAL GAGES

a. Type None
b. Location N/A

c. Records None

MAXIMUM REPORTED NON-DAMAGI INC
DISCHARGE None reported__

D3
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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) 24.2*

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 (Zone 7)
6 hrs. 102%

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

Snyder Unit Hydrograph Parameters (Pond Full Condition)
Zone 29
C p 0.5
Ct 1.6
L' 0.19 mile
tp = Ct (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 cfs/sq.mi=0.24 cfs
Base Flow Cutoff 0.05 x Q peak
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 cfs

U Hydrometerological Report 33

UHydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's Coefficients (Cp and Ct).

D*4
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JB 7936

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

I Al NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
2 A2 HYDROLOGIC AND IDRAULIC ANALYSIS OF SLURRY IMPOUNDMENT #6
3 A3 PROBABLE MAXIMUM FLOOD PMF/UNIT HYDOGRAPH BY SNYDER'S METHGC
4 B 300 0 10 0 0 0 0 0 -4 C
5 l 5
6 J 1 2 1
7 J1 1. .5
8 K 0 1 1
9 Ki INFLOW HYDROGRAPH FOR SLURRY DIPUNDMENT #6, MIINE 60

10 M 1 1 0.16 0.16
11 P 24.2 102 120 130 140
12 T 1.0 .05
13 W 0.59 0.5
14 X -1.5 -0.05 2.0
15 K 1 2 1
16 KI ROUTING AT SLURRY DOP DENT #6, MINE 60
17 Y 1 1
18 Y1 1 525.
19 $A 0. 21.1 29.4
20 $E1090.8 1165.4 1180.
21 $1165.4 20.0 3.09 1.5
22 $D1169.5 3.09 1.5 845.
23 K 99
24 A
25 A
26 A
2? A
28 A

PREVIEW OF SQUENCE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDROGRAPH AT
ROUTE HYDROGRAPH I 2
END OF NTORK

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

RUN DATE: 27 MAR 81
RUN TIM: 14.43.22

NATIONAL PROGRAM FOR THE ISPECTION OF NON FEDERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF .. URRY IPOUNR*ENT #6
PROBALE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD

JOB SPECIFICATION
NQ NHR ?MIN IDAY W IMIN METRC IPLT IPRT NSTAN

300 0 10 0 0 0 0 0 -4 0
JOPER NWT LROPT TRACE

5 0 0 0

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

RTIOG 1.00 0.50

l~llll~llllllllllll H@ @ @m Ma..a..eee
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SUB-AREA RUNOFF COMPUTATION

IFLOW HYDROGRAPH FOR SLURRY ITMhwNrIT #6, MINE 60

ISTAQ ICOMP ECON ITAPE JPLT JPRT IDAME ISTAGE IAUTO
1 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IHMYD IUMG 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 PM. R6 R12 R24 R48 R72 R96
0.0 24.20 102.00 120.00 130.00 140.00 0.0 0.0

TisC ODMPUTE BY THE PROGRAM IS 0.800

LOSS DATA
LROPT STRU DLTKR RTICL ERAIN SMS RTIOK STRIL CN37L MS RTI1P

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT HY'DROGRAPH DATA
TP= 0.59 P=0.50 NTA- 0

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

UNIT HrDROGRAPH 28 EID-F-PERIOD ORDINATES, LAG= 0.59 HOURS, CP= 0.50 VOL- 1.00
11. 41. 72. 85. 76. 62. 50. 41. 33. 27.
22. 18. 15. 12. 10. 8. 7. 5. 4. 4.

3. 2. 2. 2. 1. 1. 1. 1.

0 DID-OF-PERIOD FLOW
MD.DA HR.MN PERIOD RAIN EXCS LOSS OOMP Q MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP 0

SIM 27.10 24.68 2.42 15282.
688.)( 6Z'.)( 61.)( 432.7"

HYDROGRAPH ROUTING

wXTImI AT SLURRY DrouNrtENT #6, MINE 60

ISTAQ IODMP ION ITAPE JPLT JPRT INAME ISTAGE IAUTO
2 1 0 0 0 0 1 0 0

RUTING DATA
QLOSS moss AVG IRES ISAME IOPT IPMP LSTR
0.0 0.0 0.0 1 1 0 0 0

NSrPS N"TDL LAG AMSKK X 7SK STORA ISPRAT
1 0 0 0.0 0.0 0.0 525. 0

SURFACE AREA= 0. 21. 29.

C&PACITY= 0. 525. 892.

E.EVATION= 1091. 1165. 1180.

-L SWID OQW ECFW HEVL OOQL CAREA E[PL
1165.4 20.0 3.1 1.5 0.0 0.0 0.0 0.0

DAM DATA
TOPE OQD ECPD DAMWID

1169.5 3.1 1.5 845.

FEAK OTFLO IS 376. AT TIME 41.33 HOURS

PEAK OUTFLOW IS 170. AT TIM 41.50 HOURS

a. b8



PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)

AREA IN SQUARE MlLES (SQUARE KILOETERS)

RATIOS APPLIED 70 FLOWS
OPERATION STATION AREA PLAN RATIO I RATIO 2

1.00 0.50

HYDROGRAPH AT 1 0.16 1 652. 326.
0.41) ( 18.47)( 9.24)(

ROUTED TO 2 0.16 1 376. 170.
0.41) ( 1O.63)( 4.81)(

S9MARY OF DAM SAFETY ANALYSIS

PLAN 1 ............... INTIAL VALUE SPILLWAY CREST TOP OF DA.
ELEVATION 1165.41 1165.40 1169.50
STORAGE 525. 525. 616.
OUTFLOW 0. 0. 513.

RATIO MAXIMUM MAXIMUM MA]XMUM MAXIMUM DURATION TIME OF TIM OF
OF RESERVOIR DETH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILUP.E

PW4 W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HDURS

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

bit
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LIST OF PLATES

Plate I Regional Vicinity Map.

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

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

Plate IV Sheet ~4 of 17, Slurry Impoundment, Profile of Dam
Base Line I'D".

Plate V Sheet 5 of 17, Spillway Impoundment, Emergency
Spillway.

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

Plate VII Sheet 9 of 17, Slurry Impoundment, Cutoff Trench
and Toe Drain Profile.IIPlate VIII Sheet 10 of 17, Slurry Impoundment, Drainage

VPlate IX Sheet 11 of 17, Test Pit and Boring Records.

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

Plate XI Sheet 14 of 17, Construction Specifications.
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DONSTIMICTION SPECIFICAT1995

to perpaccn the sit., all ha..r ...o.n .1 ..l arescdr the embanket miaalon harionatal layer. of cet Wra than I inches lane dep" for thefai

bed a-r structual ws hal l be cleared, grabbed, cad triped of topsoil. Putdsb .f the Ior..e. cis - Fall mat~erel shall sat he placed - sro~~s

treem.. oesetatsa, 'o," or other objectioable scerel, In order to a.. iddy", francs, Sr tontain fro..t Or ice LoCh Layer for its lull Isdsh *,sli

f-clitate clearist aom - tcrtion. the entire workta will be cleared of all be roated to sat 16.0 than , Percent oi the ei dry destyi at

breain. trees, and debris aod topsoil will he stockpiled at the designated misture cotant wOt extending tee percentage Poatoi choe" the optiictart

locstiO, to be use for revegetatioa of the projerk aes- contest abl set core she& two percentage Poctt below epiism. If Msea"gry,

each layer bhall he .ossed or a-rated betore comation to pmside the

reqced eistore canteat Of the .0.1 .ateial. The frsna dry deaity osd
CUTf-OFF lIUC optimu Msture context sall Iho deteessnad to accordance with AMi D.1,57.78

A sat-oft trench shall he tzrafaled along the centerlita of the emb.at. thadified Procter 'rest),

The depths of the Ct-Off trench Oa the drawings aeapproximsate Actsal depih
trill be determined by the Cuares Repreenttive after atuasasittoo of materials OUT POTECTION

encouetered The bottom of the excavation shall uset the requiremnts fiacesesed The corast rf the maaeat -all be Protected clth a roam" awewvt as

endler leondctios Preparation.- Sine elope.sehall be a. steeper thean 11:1. o.. a tn he camect rctrees drawins The Cearse eflcgcte shall he apetai to

The trench shell be hept devatered during the excavetion and bachfilliSa- e depth of 5 imches aed shall i.eit the reqorastet of PosafT Fae 404 Te 2A

rompacting operatcons. The fcll material tor the cst-If teath hall cosast geet

Prtmesrsly Of Clay (CL) materical, obtained from the Borrow Ares, cod shall weet

the requirements of the emhaeheeat material 1ld AcIiLp Caoll

The bcbgrede -A foill Layere shell be isected cad approed by the Omeres

9WIN21W epresentative before farther oe~acetion sorb My he performed theats To

flateric Clas..ification determine that the istore contest sod dry dascity reqiremeta of che
All rocasatios -od emaset ahall be -- classcfied All matcia I coated fill have bees set, field ad laboratory test, ehall he Ande at

enceotered regardless of hardness, type, diiratilit, nd nice thUA be - 4n's fre"uet aot-ent by the 0-1s.eap ..... tsr

to the lines cad grade$ as indicated on the Contract Drawleg. Prior te the tarthore operationse. as least one aboeatry santoio ites
Suitailit of illil be perfrmed en accordaice aith dS7h 0-1557-7t fec typical materials

fill material -h-il bet takes fro. approved borrow .ra... t-cavtod Durisg the earthsrk operations. at least one additional laboretory cecoo
saterial fros the eergency spillway, cot-off treach excavati no, and drais,. test sill be prformed for erery ma terialI change nf for every twasy (2f) field
trench excavaton say he icd for the embankment if approoed by the Oeneras test.. Compartisr eqopapss ie subject to the approval of the Own,

Representative and placed iucaccoedaceewith the apecsictcatinan foc the Representative If fill ceacton does not achieve specified denaities -. to
amshmcnet. All ftll matrial shall be Cleans eocl, frer of topsoil.,oc.rlto apct-o eqoip-et, it ell he replaced with seer offerscr

vegetation, etnoes or rock greater thean 8 inches so diemetec, frooro * sail or equipment,-
other objectionable saterial cossidered as aiiable by the Ownerts Field density tests wtll foe performed for aeery 4.000 cebic yards f
Representattve foe ace in embankment construion. In es case shall uahsrord typical -Io saterial so accordance woth ASTM I1l56-64 (1974), 'Deneisy ef f.ci
seal procssinsg waste he used. All borrow areas allI be adequately drained o Ia-Place by the Sand-Coat Methede A minimum nf one field density test ell he
provde a dry sortig cre& and the required s-iLure content of the embankmnot perform"d for eact day aon till is pleced Additiesel roota shall be
tac.... I perfarmed where moisture is dateencoed to vary suhetacticlly. field

determiocisoac of the moisature content of sois will be ia accord.rc, ii
AASYD T 217 67, "Detescoat-o .1 Moistare is Sbale by Pieon. of a Call,-

Fciuml~c~sa PepartionCarbide Is 'Presre Moisture Tester"Immditely prior to placing the fcrnt layer Of fill. All sariscee to terosw waig he pcfedmsueCnet&.dydniy
receive fill ehall be cl.rasd of all oegtaton, debria, topsoil and threr eqasersence, as deteruine by these tests, shall be resvorted until approvedAobjectionable material. All root. shell be grubbed. All CostL foundation& shallreutaeobind Mtralhtcnote -!t t p td-o,be free of loose roch fragment. and thoroughly cLeased to a solid bed and Ct eoeteMtlf ffl opaehl ermvdbfr
aidecell to the satisftctios of the otner's Representative . All och - - 4.b.uitfl lcmn
fosadationa shall 001 have overhanging -dtiu oe which efisobment material ceiso ceqctfl issr

cannot he ccti-artorilyjplaced, After the necessary stripping and excava tion
has heer completed, all arth fondations shall he wsitsred conditioned CA-i

fepriokled or scartified ad dried) and coyatedL The firs.t lilt of the 70lt- Fabric
embsket, eacept for the area of the drainage blanket, shall chef be placed to The filter fabric shall be Typar* Fabrc go 3601 oc cqs.ivlet a pit
a maxicsca thichness of 6 cerhes csd thoraughly dissed prior to compaction to of Alternate filter fabric isesuhect to peter eotifctimm of the Owner5
Provide , satisfactory bond between the first layer of fill and the earth Representative A approval by the Caeser's Raerasotative

Type I Filter Mtra

lo the area of the former Lae Colydon whore esobtment is to be placed, Type I filter material .sall Meet the gradation requiement. of PseW I C
the Lete sediabroc deposits shall be totally removed. Final depth of stripping send Type A cc defied te Sect ion 103. 1 of she PemfOfT Form AM8 sad bhell he
in this are shall be imacted by the Owner's Represestative and approved prior obtained from an appcoved source, It is the isteet that this msterial will ho
to placeent of the emaskent. It iseantic ipated that this stripping will pilated adjaceet so the existing aite aolls to act as a filter of the soI fiars

avrae prointey3 feet deep. The matees.in ehell be Ceesesbly saiferms ca physical yrerttes snd C.sen
a '.acord. tough, durable, wrcected particle.. thoroughly cleewed by veehing, free

rlacneht ad Caacton from heemfol mats of clay, silt. vegetatin, or other substances determined

te cohioed herro excavati on cad embankent placing operations shell he to ho cgeeiAble. The Type I filter material shell be wiata sand resulting

6&adled iwb that the materiale nhen ce"cted to the eseeet will be bleaded from glacial or water actan. Limestone or slag fine aUregato is astcceptable

1.f iiet , o scur. the best practcache degree of comaction, Tp itrMtra
annkct.ed stability The dietribution cad gradatioa of mterials ye2JltrMtre

AgeSo , thes ame nroe shallI be handled sam that the eshb-Nortit nill ho free. Type 2 filter material shell seet the gradation requiresens of the PeDW
somne. re Oroat. or&. . layer. at mter.I differi saterily is Foam 4411 Section 703,3 gor Cenar Aggee.J t ad beall be btac&-f feans

.1 ,end .- I- cAm m erede a toei The material eWel he Aproved sorce. It is the intent that ths material will ho pleced adjareet to
handle. as As am so t Lceaham rthtageais aea pee st the pipe perforaties to precst migration ofnoarial inte the pipe. 11

* .. ~ . 721 ar .,ne ecerc tha osesbt shel hute pinedoma materiasl shell her easonably anifers se their physical Pfopertiee sed shall he

-A .w mm so AMeec . (,,I as .er.al h .6.1 be pieced . rWe...d af herd, toagh. da..abl. erosed particles, free of bteftl eane ci

in IIT
-, r-s-A E

ft-siP



ACCESS hoOT
Clay. sut cnsaton, ar other onh~tatucc dete mined to be undesirable The ioaThe a"cess road shall be blade r1 .1 the f 1eld as *ho- no tht

n~at Fyp 2 iltr ite 1 shall be sounded natural 'pea grave reuting fro- rosru. o dracinS The roa sOrate shall be a Coarsugsegteonparted
h glSacial so r-ter ats-. The ranahed lisestone aggregate. it used, shall be to a depth of 5 Inche. and shah -. et the reursei f Peoe.f= Foe 408 Type
at a ess. a to sasoan ad easer alasti-asag ad shall be free of fine steecaI to Aggregate

reenlfa frt hastiag,. as addition to the other requireseafa pre -osly

TV, ostiose so thin paragraph. Slag aggregate is cnaieptahlr lIPhWf

she
Drainstage leash Sc ct 4- 1 oec

gj~y-yg The draLeage teench shall ha installed to the lines &ad graden s %ho In~ALPrapo ... unca of sell grde .ie.on .u4a.dt.- .aregte
the de awncoge excepo where field conditons requie that the trench becinstalled obtine d I row aoappru.ed noec ipr~pat.o.hallI be dense.. sand, r-nantasi
deeper nhew approeed hp the Disee's Represeatative The trench sall II b kept t 0 taic. fo eug td xain :lby vases.. and tee, of teetk., seas.
denastered duies the excavation, ackfclciog, and opsctc.g opeations. and othe deet tha. t n l .. :teaddt Iaes aadily the ir detrticti bysatart

as ad fr1s1 actloi c oo Iso case shall coal -procing.1. .nate he need

to Toa Drain Pipe

z.,p 2A The 6i-Lnch-dianiten dena- pipe shall be hliuisoun coated corrugated setal Paceet
pipe. lb gae,. perforated nith 1/4' ace perforations ad shall -et the 8P, rpnbib placed to the lines cod gradesssioic the ccsstr.c.i..
'eepairssasts of MAS8T0 flenigation . 190-78, -1itosioous Coated C:orrugated plans alda 0, reCted for the protactot 11f P sl Is t"'c t.ces. gut1 tenad
thetal Co0e-r Pope and PoPe dethas." The PIpe shall be fuly cato The it : cho I A.1 rrp stall ha p locei co a ona.ue cc c--or it the larger
of the perdOesationo Shall be I1ls inch. The pipe to Carry the flIon tros the toe otoowo 4-e intoealy disributed sad the sn 11 letsote* serv tI' tIc the sPaces~OO deais toste -atbt ohannel shall he of the s-- gauge, sca ad reqiliceset asobtnesteagrsoe onh aota ,,euti elkyd enl

*To sPaoufied &asee, hut shall oat be peeforated The upgrade ends of the dsi.. place ow.a rf the sp-ritid tb;oboess
of the shall he cloned cith cossea Ialy saaufaotaeed galvanized end caps The

at discharge eed Of the pipe shall be nuitably pro tected wi th an noisa I 5ad. bedding

either consercoally avasilable or an detailed ot the drawng, In all1 areas, tedding. b ces is depth, snill belce bet-nee10 the

best r :ad rtb till echanasat rsutg-J- to Pre1o .. te I t-- o"s rsoe'A
Is fiestria: through ocds tn the aton Soffing saea nalb ype I

f e dT h . d r a i n a g e b l a n k e t a t e r i a l . T y p e I F l t e r' M a eIa- l , s a l l s e t h e
gradatioL euiat of 1e....O CC Sand Type A as det:ed c- Sectio '03 I ot b .ada.tiorI.w
the Pesello Fern 408 and shall be obsained fros an approord soorce It -i the Pooryrpsceiae . Ib .. ni.u i_. 0 ea' aeis .sd
issos I. s hat this satercal ILl I p o adequate drainage of the don asteass prine di,-o,oa. ,urd ad t-fy p-- ett ofte scons tinal beca tc1 orcarg

of the ebssenst and to act na filter of the soil fines The eatra In stall thin Itbe tabulated .. taide i-.ui.n. 0.1 ripra she . eor t o loasilg
of ha resoanably anifornc in physical properties ad cosposed of bard], tough. ITrad__iOrqo eet

sail durable. uncoated particle*, thoroughly cleaned by cahng free teais harful so. a fs. oeintt tiisia no
0 

nasi neight raIg of
11 I be anoats of clay, silt. vegetation. or other suhstances detersncoed to be hj,ga s're of s reurd !a"~iea~ O urtne %o soe

weaedesce able, The drainage blanket saceria I shall be natua sand rut o t... I .:: I3 l- 2I- 1b Ion 1bc Oft.10 glacial or eater notion. linestare or esa fine aggeegat s .ac.pal IS" it S1i Ion aS lbt1-c;lb
sith ~Praior to plating the firot layer of the draiag tlahe fil heae iol:Coi~

claw shall be prepored in accordarce citb the requireseots discussed under Coonoctio op munssall be pet-od sot1 thtreo co ea t.t

FPoundatio n Frprno, netthat the first layer of drainage bleokec till poc1,lluicto.a: be -i-si-d Thescci bt~ial .htae P..r ,oauii0
shy ell no a icd and siced wi th the feundat ion, soil after Iitical cunpa-Ii.. a st ra -o hay baleb- .hari a s a on. Slury louet eer.Plan

The d-asige blanken fill shall he plared in uailos horisontal layect of rot stocoosc o. dre sPrior to construct",o This b ....... shall re-aItin
esre thn A Inches loose depth for the full nidth of the drainage blanket Care place until reoegetstcor of the eta-nouet slopes &ad ctnt- disturbed areas has

rehis1 e eercised by the Contractor to proert coatasuinai of the drsina ge o, ocet Whersed,-seL behind the barrir en ecs I C toot 0n depth. tte
blanket cith other souls It such rontasnoastion occurs it nill be resoored aud - ... hl , h .~ot.d II.:v l 1-
replaced st the Conteactor'sepese. Drainage blanket fill ahall rot be placed upatreas Af the harrier -50 hait ......r that it -sctf erod f-' rhest
as surtarea that see saddy, froren, or toatain frost or ire Each layer f-r ILI

full width ahall be *"pcted to oat loe that 95 at the s-.net dry density PEA IffhAF

The saoIa d ry denit shl h e deteesised in acrordance ocitb ASTh D-1557-79 fgetard areas niIi to inspected a I- snd o t -li ed as required
a ttldifsed Peortor Ti',, eIFEDSMNITA 

1

lawcgnio kleta,,co bc warka. cordnae otrol Points. sod Pr")- I base cornp

The followng seen sIstur. shall be used so revegetating the eehbankout. shall be pt-oidrd by Bethlehacs Mites oprto

cc the stearerchael of the e Iere it op Isay, ad athbee area disturbed during
be tOIneotiot PROTIC7tyt IF P5*208 01W FSPIR'IS

Iha "uasare Seedis bate - Lbs acre Is; The Coot..ct.r shal be r..possible forstsig act tcncc ad

Porsnial Pyaasa. d0l.T ttrcu,~s:d r:-Lats9 lotaryI Fern 23xus the C': Ir o shlltae all reo l preca utin for the safety of. ad
free Cre cbr eith issortlast 2' shall proe al reasonable protection to preoe-c dange islury of loss to

if the anhieents see hydeoseeded, the e s-ecul..n shall he added to It,.0eployee, .11 al other persona she say b afferted. ii) the wrk ad
tiag the Glase, just prior so seeding af 41tie the rate eec-.4.d on the package all mate..a 1, aad equi p-.t to be Incorporated, liv) other property at th ite

* lien, factni1liskiad hydrosalr shall be aplie s4ub the seedt ppliitc-o or Is the ociity thereof.
L.-a shall he applied as a esse of 2 tons pee acre L-Ison sateria Isshlt be (b) The Contractor shall comply with all applicable lass. ordianres.
agenouturo grese liess one Of suffirient iee a s that 981 till yostasol- rules, regulationn. and orders ef ay Pubtic anthorsty und Seshlehe W'ie

san ae. sa 41 ill pass a .. C-..b re TtfP (calcic. carbosate Carpocatior Racing jariadiction for the safety of pseneu or prpry :r0eqsielesn) ahall be 90 so higher Sia hadled Pound. of 10-10-20 feeti1l...r proteot thee trss dnagoe, injary or loss. ge shall e.css ssasn
t. shall he applied par eacee 55 she tine of seednag required by existng conditins and peogeess Of the sorb, all reasnabile
"ih The. fenossal hWIbeaultsd with hey salok, blowi t. a w eded .e-a at safeguarde foe safety and protectin s.cladiag posting danger sIps ad other

hbe e ase of 2 5 tos Pee acre tisln shell he archared cash asphalt spray applied nareings agsast hazards, pecallgatinbg safety regulatio and notifying racers

at t .at.at o all- Pr stead usees of adjarest utilities.
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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
0.30. 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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