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This rveport is prepared under guidance contained in the Recermaended
Guidelines for Safcty Inspection of Dams, for Phase 1 Investigations,
Copies of these guidelines may be oHtalned from the Office of the Chief
of Englnters Washington, D.C., 20314. The puirpose of a Phase 1 investi-
gatlon is to i1dentify rrped:tlonsly those daws which may pose hazards to
human life or property. The assessment of the general condition of the
dam is based upon available data and visual inspections. Detailed
vestigation and analyses involving topographic mapping, subsurface
investigations testing, and detailed computational evaluations are beyond
the scope of a Phase 1 investigation; however, the investigation is
intended to i1dentify any need for such studies.

in-

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 stabllxty and safety of the dam, removes the
normal load on the structure and way obscure certain condltnons which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam
at some point in the future. Only through continuved care and inspection
can there be any chance that unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydrologic
and hydrnu]ic analyses. 1In accordance with the established guidelines,
the spillway dcsign flood 1s bssed on the estimated "Probable Maximum
Flood" for the region (flood discharges that may be expected from the
most severe combination of critical meteorologic and hydrologic conditions
that are reasonably possible), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding that a spillway
will not pass the design flood should not be interpieted as necessarily
posing a highly inadequate condition. The design flood provides a
measure of relative spillway capacity and serves as an aide in
determining the need for more det ailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream
(’.aryuge pot vntial.
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Name: Moss No. 2 Dam Va, No. 16705
State: Virginia

County: Russell

USGS Quad Sheet: Carbho

Coordinates: Lat 369-59.3° Long 820<11"
Stream: Unnamed Tributary to Hurricane Fork
Date of Inspection: June 11, 1979
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BRIEF ASSESSMENT OF DAM

Moss No. 2 Dam is a heterogeneous cross=-valley mine
waste structure about 500 ft long and 165 ft high. The
height of the dam above the sediment is estimated to be
about 10 ft. The maximum water depth is estimated to be
5 ft. The principal spillway consists of a 10 ft wide
concrete channel at the right side of the embankment.,
wWater is expelled into a rock outlet channel along the right
embankment -abutment junction., There 18 also a diversion
channel (8 ft bottom width, trapezoidal t’-‘.\.l‘l‘(“ located at
the right embankment-abutment junction, which also serves
as an emergency spillway. Other diversion ditches ave pre-
sently under construction around the remainder of the peri
meter of the pond.

The dam is8 located on an unnamed tributary of the Ruvri
cane Fork about 2 miles north of South Clinchtfield, Vivaginia.
The dam was constructed in three stages during the period
1955 to 1967 and was used for coal mining refuse disposal.
Mhe dam 18 owned and maintained by the Clinchfield Coal

company .

Modification of the dam began in 1972 and the dam 1

-
.
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scheduled for abandonment as a re

use disposal area by
1980. Plans have been prepared showing the abandonment
procedure and these are currently being implemented. Aban-
donment is by filling the sediment pond with mine waste and
filling the downstream slope with mine waste. Stormwater
is diverted through the site by means of a perimeter diver-
sion channel capable of containing a 100-year flood.

The dam is an "intermediate" size and is rated a "signi-
ficant" hazard. The principal spillway and emergency spillway
will pass 25% of the PMF without overtopping the dam. The
appropriate spillway design flood (SDF) is the % PMF, and
during the SDF the dam will be overtopped by 1.5 feet for 2.5
hours at a critical velocity of 4.8 fps. Based on criteria estab-
lished by the Department of the Army, Office of the Chief of
Engineers (OCE), the spillway is rated inadequate but not
seriously inadeguate. Improvements to the spillway are not
recommended due to the abandonment completion scheduled for
1980.

The actual embankment structure and reservoir diversion
channel appear to be similar to the design drawings for the
abandonment of the dam. The stability analysis for the
original dam prior to the modifications presently in progress
indicates the embankment meets the criteria included in
present modifications will

L
N

Reference I, Appendix VII. The
improve the stability of the structure.

The visual inspection revealed no serious problems;
however, erosion in the outlet channel should be repaired within

the next 6 months.

t
{
'
k
i
5
¢
8
B




Prepared by:

SCHNABEL ENGINEERING ASSOCIATES, P.C./

J. K. TIMMONS AND ASSOCIATES,

| o1

E

INC.

y) E. Marthn, Ph.D., P.E.
mmonwealth of Virginia

Submitted By:

Original signed By
JAMES A. WALSH

Approved:

Original signed by:
LTC Leonard C. Gregor

James A. Walsh, P.E.
Chief, Design Branch

Recommended By:

Original signed by
Carl S. Anderson, Jr.

fov Douglas L. Haller
Colonel, Corps of Engineers
District Engineer

SEP 27
Date: 379

fovJack G. Starr, R.A., P.E.
Chief, Engineering Division

R AT R 31 iR



A

T T IR TN
e

i1
|

{
¥ 4
¢ ¢

-

OVERVIE) PHOTO

(Note: Vertical wall in background 1is
Typical of slope found around
reservoir.)

S——




W

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
MOSS NO. 2 DAM
VA. NO. 16705

SECTION 1 - PROJECT INFORMATION

1.1 General:

1.1.1 Authority: Public Law 92-367, 8 August
1972, authorized the Secretary of the Army, through the
Corps of Engineers, to initiate a national program of safety
inspections of dams throughout the United States. The
Norfolk District has been assigned the responsibility of
supervising the inspection of dams in the Commonwealth of
Virginia.

1.1.2 Purpose of Inspection: The purpose is to

conduct a Phase I inspection according to the Recommended

Guidelines for Safety Inspection of Dams (See Reference 1,

Appendix VII ). The main responsibility is to expeditiously
identify those dams which may be a potential threat to human
life or property.

1.2 Project Description:

1.21. Dam and Appurtenances: Moss No. 2 Dam

is a heterogeneous cross-valley mine waste structure
approximately 500 ft long and 165 ft high.* The dam has
a clay core and has been constructed with slurry, coarse
coal refuse and earth fill materials. Slurry consists of
cocal fines suspended in wash water and coarse coal refuse
generally consists of rock debris with nonplastic fines.

*This is the height above natural ground in lieu of
height to downstream toe.
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Both are byproducts of the coal preparation process.
The water depth is estimated at about 5 ft. There is
about 6 ft to 10 ft of freeboard above the present water
level at this time and the height of the dam is estimated
to be about 10 ft. The top of the dam is 30 to 50 ft wide
and is at elevation 1980 msl. Side slopes of 3 horizontal
to 1 vertical (3:1) are under construction on the downstream
side with two intermediate 20 ft wide benches. The origi-
nal downstream slope was about 1.4:1. The upstream slope
varies from 1l:1 to 1.4:1.

The principal spillway consists of a 10 ft wide by
5 ft high concrete channel approximately 40 ft long (invert
elevation 1974 msl) located along the right end of the
embankment. An emergency spillway has recently been
constructed to the right of the principal spillway with an
8 ft bottom width and 1:1 side slopes. The overflow section
for the emergency spillway is at elevation 1977msl. The
emergency spillway flows into a diversion channel located
along the right abutment and parallel to the principal
spillway. Both the emergency spillway and principal
spillway combine into one channel below the principal
spillway. This outlet channel follows the right embankment-
abutment junction to the toe of the embankment which is at
approximately elevation 1770 msl. The channel then passes
through a 12.5 fti wide by 8.25 ft high corrugated metal
arch pipe under Va. Route 621 into a broad floodplain.

i [P J9- poggfioqi Moss No. 2 Dam is located on an

G
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unnamed tributary of Hurricane Fork 2 miles north of South
Clinchfield, Virginia (See Plate 1, Appendix I).

1.2,3 8ize Classification: The dam is classified

as an "intermediate" size structure because of the dam's
hydraulic height and storage potential. Although the dam
is an intermediate size structure, the storage potential
is extremely small due to siltation to within 10 ft of

the dam crest .

1.2.4 Hazard Classification: The dam is located in

a rural area; however, based upon the downstream proximity
of the Moss No. 2 coal preparation plant, the dam is
assigned a "significant" hazard classification. The hazard
classification used to categorize a dam is a function of
location only and has nothing to do with its stability
or probability of failure.

1.2.5 Ownership: The dam is owned by the Clinchfield
Coal Company.

1.2.6 Purpose: Coal refuse disposal area.

1.2.7 Design and Construction History:

The dam was constructed in three stages from 1955 to 1967
under the supervision of the Clinchfield Coal Company. No
design drawings or data were available for the original
design. L. Robert Kimball, Consulting Gngineers, Ebensburg,
Pennsylvania, prepared a Future Use and Abandonment Plan in
1976. Implementation of this abandonment plan is currently
under way with completion scheduled for 1980. Abandonment

involves the complete filling of the impoundment and the

-
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diversion of all runoff away from the .impounded area. Orbi-
tal Engineexing, Pittsburgh, Pennsylvania is presently pre-

paring working drawings for the abandonment and Clinchfield

Coal Company personnel are observing construction.

=

1.2.8 Normal Operational Procedures: The principal
spillway is ungated; therefore, water rising above the
crest of the outlet channel is automatically discharged
downstream in quantities based on the channel capacity.
Similarly, water is automatically passed throughthe diversion
channel in the event of an extreme flood which creates a
pool elevation above that of the emergency spillway. Upon
completion ot the diversion channel, all precipitation falling
within the drainage basin will be routed thvough the peri-
meter diversion channels with the exception of that occurring
in the pond arvea.

1.3 Pertinent Data:

1.3.1 Drainage Areas: The drainage area is 0.7
square miles which was detoermined from the 1:24,000
U.8.6.8. quadrangle of the area.

1.3.2 Discharge at Dam Site: Maximum known flood

at the dam site occurred in April 1977; however, the
pool elevatien was not obsevved.
Principal Spillway Discharge:
Pool EBlevation at Crest of pDam (elev 1980 mal) 456 Crs
Emevgency Spillway Discharvge:

Pool Blevation at Crest of Dam (elev. 1980 msl) 290 CKS




1.3:3 Dam and_Rgservqierata:

Table 1.

Crest of Dam

Fmergency Spill-
way Crest

Principal Spill-
way Crest

Streambed at Toe
of Dam

1 DAM AND RESERVOIR DATA

Storage

Elevation r SN

Feet Area Acre Watershed

_msl  Acres Feet  Inches

1980 19 110 2.64

1977 16 60 1.44

1974 14 15 .36

1770 - - -

See Table 1.1 below.

Length

Miles

.40

=35

.35
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SECTION 2 - ENGINEERING DATA #

2.1 Design: There is no design data for the original

embankment; however, an engineering study and design drawings |

for abandonment of the structure were developed in 1976
by L. Robert Kimball, Consulting Engineers. The full scope
of the study was to prepare a future use and abandonment,
stabilization and hydrologic plan for the Moss No. 2 mine
coal refuse disposal area (Reference 6, Appendix VII).

According to projected refuse production figures, this
site will be used as a refuse disposal area until 1986%,
Disposal of refuse will be done in a manner which will grad-
ually eliminate the impoundment. A summary of the consultant's
recommendations is presented in Appendix V.

The impoundment was constructed in three stages from 1955
to 1967. The embankment reportedly includes a compacted clay
core which ranges in width from 112 ft at the base to 12 ft
at the crest. The core is illustrated on Plate 4 of Appendix
I. The first stage was completed in 1957 with crest at
elevation 1889 msl. The dam was raised to elevation 1964 msl

in 1958 and later raised to its present elevation in 1967. Up-

stream and downstream slopes were reportedly constructed at
about 1.4 horizontal to 1 vertical. French drains were installed
in 1972 to collect seepage along the downstream toe. A granular
rock drainage blanket was also constructed extending 600 fed
downstream from the original toe of the dam.

The site has been inspected at least three times botween

1973 and 1979, excluding this inspection. The inspection

=)=




summary presented in the rcport by L. Robert Kimball is included
as Appendix VI.

Water level readings are givenon the boring logs, which
are included as Plate 3, Appendix I. Their locations are pro-
vided in Plate 2, Appendix I. Water levels were measured at
elevations 1890, 1800 and 1773.5% in Borings B-1, B-2, and
B-3, respectively on the dates indicated on the logs. These
levels appear to represent the phreatic water level through
the embankment. Pneumatic piezometers were insta]lod’in
Borings B-1 and B-3 as described on the boring logs, and we
understand periodic feadings are obtained by the Owner's

engineer.

The engineering report and supplementary data developed

by Kimball Engineers includes laboratory test data describing

the physical properties of the materials used to construct
the embankment. Triaxial shear tests were performed on undis-
turbed and remolded samples of coarse coal refuse to identify

strength characteristics of the existing soil conditions.

Summary of Triaxial (R) Test Results

Material  Sample @ (9) ¢ (psi) @ () & (psi)
01d Refuse B-2-9 2545 dia 3 34.5 3.5
Clay B-1-12 21.2 0 39.4 w b
Slurry = 12.7 1.5 25,2 i
Coarse Remolded 11.0 8.0 ol 3«0
Refuse New Refuse

The Simplified Bishop Method of Analysis was used in assessing

the stability of the finished embankment. Stability analysis

-

data are presented in Appendix 1V.
=]]=




2.2 Construction: Construction records were not
available. The dam was reportedly constructed with equip-
ment owned by Clinchfield Coal Company.

2.3 Operaticn: The dam was constructed in three
stages between 1955 and 1967. The construction program
included raising the height of the dam and installing
french drains and a drainage blanket. Water observation

wells were later installed to monitor the phreatic water

levelalong the downstream slope. In 1976 a Future Use
and Abandonment Plan was developed which presents
procedures for completely filling the impoundment and
diverting all runoff away from the impounded area. A
summary of recommendations for implementing this plan is
included in Appendix V and more detailed information is
available from the Owner.

2.4 Evaluation: Original engincering calculations
and drawings are not available, but the drawings for the
abandonment plan are veprvesentative of the dam, and
hydrolgic and hydraulic calculations are adequate. There
are no other records available, except the records of

the observation wells.
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SECTION 3 - VISUAL INSPECTION

3.1 Findings: At the time of inspection the dam was gen-

erally in good condition. Field observations are outlined in

~ Appendix I1I.

B i

3.1.1 General: An inspection was made of the impound-
? ment located at Moss No. 2onJune 11, 1979. At the time of

k inspection, the weather was fair and the temperature was 68°F.

._?
{
%
:

This impoundment is a coal refuse disposal area. The inspection

revealed that the normal pool was at elevation 1974 msl. The

tailwater in the stilling basin at the base of the embankment
was at elevation 1770% msl. Ground conditions were dry at
the time of inspection.

3.1.2 Dpam and Spillway: The principal concrete spillway
showed spalling and weathering, but was generally in good
condition. Soils at the end of the concrete spillway exhibited
some erosion and undermining and the embankment at the left edge
of the spillway exhibited erosion. An ecmergency spillway was
under construction which will tie into the downstream channel
at the end of the spillway chute.

The embankment appears to be well maintained as a result
of the continual grading ©f coal refuse, which is disposed
along the downstream slope. Upon completion, the slope will
conform to the abandonment plan. Only minor vegetation was
present, and no secpage was encountered on the downstream slope.

The seepage (2 gpm¥) encountered above the left downstream

embankment-abutment contact is located at least 100 ¥ below the

pool level. This seepage is believed to be unrelated to the

) Y
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impoundment and 1s considered to be a spring. Erosion observed
along the right downstream embankment-abutment junction is the
result of surface runoff and discharge from the spillway. (Sece

Photo 5, Appendix 1I1).

BRedrock was exposed in the abutments, particularly
along the right abutment. The bedrock is essentially flat-
lying and consists of alternating beds of sandstone and
shale with occasional thin interbeds of coal.

3.1.3 Reservoir Area: The reservoir area ranges from
densely wooded to barren. This impoundment was used as a
sediment basin for the coal washing dischavge. Surface
exposure of sediment within the reservoir was estimated to
be 30 ft} from the right abutment and 200 tt}r from the left
abutment.

3.1.4 Downstream Areca: The stilling basin appeared to
be operating properly. Discharge is through an 8 ft 3 inch
x 12 ft 6 inch corrugated metal arch pipe under Va. Route
621 at the toe of the embankment. The arch pipe is in good
condition with no corvosion or collection of debris. At
the outlet of the arch pipe is a broad floodplain in which
a coal loading and washing operation is located.

3.2 Evaluation:

3.2.1 Dpam and Spillway: The overall dam and spillway
appeared to be in good condition. The abandonment plan
developed in 1976 was being implemented and at the time of

the inspection it appears that the Clinchfield Coal Company

-]d=




was following the plan in general. Completion of the abandon-

ment is scheduled for 1980. The erosion occurring at the lower

end of the spillway should be corrected. It is understood

that a plan for this has been prepared by Orbital Engineering.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures: The Moss No. 2 Dam was used for
disposal of coal wash slurry. This use has been terminated,

and filling of the impoundment will be with coarse refuse

hauled by truck. The normal pool depth is about 5 ft, and the
runoff is automatically discharged through the spillway. The

spillway is an overflow channel. Water automatically dis-

TP A A

charges through the channel as the pool rises and continues
into the emergency spillway when the pool rises above elevation

1977.5% msl. The pool elevation is normally one inch over the

. .

spillway except during periods of rainfall. The elevation of

the spillway has been previously adjusted to maintain an

elevation approximately 10 ft¥ above the bottom of the sediment

“ pool.

4.2 Maintenance of Dam and Appurtenances: Maintenance

[ is the responsibility of the Clinchfield Coal Company. Work g
is in process for abandonment of this impoundment in accor-
dance with the approved plan. Maintenance consists of correcting ¥

erosion problems, inspection of dam, and removal of debris from

the spillway.

PR AN W

4.3 Warning System: No warning system exists at

this time.
4.4 Evaluation: The operational procedures are auto-

matic and the maintenance of the dam is good except for the

lower end of the spillway where erosion has not been corrected.
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SECTION 5 - HYDRAULICS/HYDROLOGIC DATA

T Dpsign: No data was available.

5.2 Hydrologic Records: There are no hydrologic

records available for this drainage area.

5.3 Flood Experience: The maximum pool elevation
observed was in April 1977; however, the pool elevation
is not known.

5.4 Flood Potential: In accordance with the established
guidelines, the spillway design flood is based on the esti-
mated "Probable Maximum Flood" for the region (flood dis-
charges that may be expected from the most severe combination
of critical meteorologic and hydrologic conditions that
are reasonably possible), or fractions thereof. Appropriate

adjustments for basin size and shape were accounted for

and hydrograph procedurcs as outlined in Relerence 4, Apvencix

VII were used for the flood hydrographs. These hydrographs

- were routed through the reservoir to determine maximum pool

elevations.

5.5 Reservoir Regulation: For routing purposes,

the pool at the beginning of the flood was assumed

to be at elevation 1974 msl. Reservoir stage-storage
data and stage-discharge data were determined from
the available plans, reports, field measurements,

and USGS quadrangle sheets. The principal spillway




and emergency spillway were utilized in flood routing.
Storage above the dam crest was extrapolated from data in
the abandonment report. Spillway and non-overflow section
ratings were calculated using field measurements.

5.6 Overtopping Potential: The predicted rise of the

reservoir pool and other pertinent data were determined by
routing the flood hydrographs through the reservoir as pre- :
viously described. The results for the flood conditions

(PMF, 4PMF) are shown in the following Table 5.1.

e e 3 oy
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TABLE 5.1 RESERVOIR PERFORMANCE

Hydrograph

ey s

.
- Normal b

; Flow L PMF PMF

| Peak Flow, CFS

Inflow 0.5 3966 7931
Outflow 3613 7165 L

Maximum Pool ¥
Elev. ,ft. ., -
msl 1981.5 1982.¢

Non-Over flow
Section (El
1980 msl) ;
Depth of Flow, ¢
£E. &
Duration, hrs
Velocity,
fps * 4.8

N
Lo ]
o

a
w

Emergency

Spillway E1
‘ 1974 msl
Head, ft s 8.6 .
Duration, hrs 12.0 12,0 ’
Velocity, fps = 122 13,8 £

Tailwater
Elevation ¥
Ft., msl 1770 1788 1790 2

(*) critical velocity




5.7 Reservoir Emptying Potential: There is no method of

i lowering the reservoir below the principal spillway.

5.8 Evaluation: DPepartment of the Army, COE, guidelines

indicate the appropriate spillway design flood (SDF) for an

SSS—

intermediate size, significant hazard dam is the % PMF to

PMF. Due to the risk involved the % PMF has been selected

o vepnei—p

& ‘ at the SDF. The spillway will pass 25% of the PMF. The
1 SDF will overtop the dam by a maximum of 1.5 feet, remain
above the dam for 2.5 hours with a critical velocity of 4.8 fps.
Hydrologic data used in the evaluation pertains to present

day conditions with no consideration given to future development. |




SECTION 6 - DAM STABILITY

6.1 Foundation and Abutments: The dam site is

located within the southeast portion of the Appalachian
Plateau (locally Cumberland Plateau) Physiographic Province

of Virginia. The Cumberland Plateau is a stream dissected
plateau which is underlain by sedimentary rocks up to

upper Pennsylvanian in age (see Reference 3, Appendix VII).
Throughout much of Wise County the ground surface is extremely
rugged. Flat lands are rare and valley slopes, though not
precipitous, are very steep.

The dam site is underlain by rocks of the Norton
Formation of Lower to Middle Pennsylvanian Age. This
formation consists of alternate beds of sandstone and
shale interbedded with coal. The sandstones are commonly
soft and micaceous while the shales are largely clayey.

In Russell County, the Norton Formation varies in thickness
from 1300 to 1500 ft and thins in a northerly direction.
Bedrock is generally flat-lying; however, the presence of
the Hunter Valley fault to the southeast causes steepening
of bedding dips.

Bedrock was exposed in the abutments, particularly
along the right abutment. The bedrock is essentially
flat-lyinjy and consists of alternating beds of sandstone

and shale with occasional thin interbeds of coal.




Boring logs indicate the dam is underlainby 11 to 17 ¢!
of overburden soils which consist of clayey to silty sands
with varying amounts of gravel or bouldersi. Zones of gravel
and boulders would probably represent alluvial and collu-
vial deposits present in the old stream channel. No faults
were observed in the field during this investigation and
geologic maps of the area do not show the presence of any
faults in the immediate vicinity. Core recoveries from
the underlying bedrock ranged from 48 to 86 percent and
RQD* values of 0 to 46 porcenc were calculated on the 1
(2 1/8 inch) cores. Core recoveries suggest the upper portion
of bedrock is probably weathered and fractured.

6.2 Embankment: The downstream slope is presently
being graded from 1.4:1 to 3:1. A 200 ft¥ wide
bench exists at oyuvation 18801; however the proposed aban-
donment plan requires that this area be filled with coarse
coal refuse and two 20 ft wide benches be constructed at
elevations 1900 and 1980. The upper bench was complete
at the time of the inspection. The upstream slope is also

1.4:1. (Scc Plate 4, Appendix I)

*Rock Quality Designation (RQD) is defined as the total length
of rock core fragments recovered during drilling, which ave
greater than 4 inches in length, discounting drilling breaks

and mudseams,expressedas a percentage of the total length cored.




6.3 Evaluation:

6.3.1 Foundation and Abutments: Dam foundations must
be evaluated on the basis of potential settlement, sliding
and scepage. Excessive scettlement of the dam is not believed
to be a problem since test boring data indicates the
structure rests upon fairly competent bedrock and firm to
compact alluvial, colluvial, and/or residual soils.

Sliding within the foundation bedrock would not normally
appear to be a problem based upon the nature of the Norton
Formation. A review of the geologic data indicates that
there are probably no adversely oriented weak planes within
the foundation rock that would act as a potential sliding
plane. Previous experience with this formation makes it
necessary to consider the presence of clay shales beneath
the dam; however, the test boring data does not indicate the
presence of this material. Based upon the performance of
the dam over the past 20 years, sliding within the foundation
would not appear to be a problem. The planned abandonment
program also provides for a more stable structure.

The potential for secpage beneath the ecmbankment does
exist since the structure is underlain by sand and weathered
bedrock (as indicated by core recoveries). It is not known
whether the clay core keys into rock; however, materials

encountered in Boring B-1 suggest that it does not. Further-

more, it would appear that the construction of a drainage




blanket along the downstream toe in 1972 would be for
intercepting seepage through and/or beneath the dam. This
drainage blanket appeared to be functioning properly and
the only seepage observed was in the left abutment, flowing
at an estimated rate of about 2 gpm.

The abutment slopes were considered stable at the
time of the inspection. Bedrock exposed is essentially
flat-1lying and only minor sloughing was generally observed
along the lower portions of the slopes.

6.3.2 Embankment: No undue settlement, cracking or
seepage was noted at the time of inspection; thus it appears
that the embankment is adequate for normal pool level with
water at elevation 1974} msl. The stability analysis per-
formed for the original embankment indicated conformance
with the guidelines included in Reference 1, Appendix VII
with respect to the steady seepage case. The rapid drawdown
case was not considered since it is not possible for this
type of loading condition to occur. Since the dam is
presently being modified and stability analyses have been
performed for this modification, no additional studies are

recommended .




SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment: Moss No. 2 Dam at the time
of inspection was in good condition. The dam is an
"intermediate" size, "significant" hazard structure.

The appropriate design flood is the % PMF. The spillway
will not pass the % PMF without overtopping the dam, and
the spillway is considered inadequate, but not seriously
inadequate. Maintenance at the time of inspection appeared
to be adequate.

The actual embankment structure appears to be similar
to abandonment drawings. The stability analysis performed
for the steady scepave case for the embankment prior to
modification indicates the factor of safety conforms to the
requirements of Reference 1, Appendix VI1. Modifications
presently in progress will increase the factor of safety
of the embankment and no further studies are recommended.

7.2 Remedial Measures: Baéod on the visual inspection
and review of existing records, there is no serious
problemthat would require immediate action for the normal
pool conditions. The following maintenance procedure
should be initiated within 12 months.

7.2.1 The erosion at the principal spillway should

be repaired.

Y 6
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APPENDIX II

PHOTOGRAPHS
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VIEW FROM TOP OF DAM LOOKING DOWNSTREAM AT TOE OF DAM AND
MINING OPERATION IN VALLEY BELOW IMPOUNDMENT. (ARROWS DENOTE
BOTH SPILLWAY LOCATIONS)
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VIEW OF STILLING
UNDER ROADWAY

BASIN AND

11=-2

CMP

WHICH DISCHARGES




{
|
|

VIEW SHOWING SEDIMENT AREA OF POND (ARROWS DENOTE
Iror v PHOTO IS LOOKING DOWNSTREAM)




NEW DIVERSION CHANNEL BEING CUT INTO THE RIGHT ABUTMENT
(LOCATION IS BETWEEN CONCRETE SPILLWAY AND RIGHT
ABUTMENT)




DISCHARGE END OF CONCRETE SPILLWAY  (FROM THIS POINT

WATER DISCHARGES DOWN EMBANKMENT AT JUNCTTON WITH
RIGHT ABUTMENT, OVER RIPRADT, AND NATURAL ROCK INTO
STILLING BASIN)
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EROSTON ON FACE OF DAM LOCATED JUST LEFT
OF CONCRETE SPILLWAY
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PIEZOMETERS

LOCATED ALONG

11-7

TOR

OF

DAM




CONCRETE SPILLWAY CHANNEL, WEIR AND APPROACH CHANNEL
WITH NORMAL FLOW DEPTH
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VIEW OF THE END OF CONCRETE SPILLWAY (ARROW)
AND DISCHARGE CHANNEL TO STILLING BASIN
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FIELD OBSERVATIONS

Name of Dam: Moss No. 2 Dam

County: Russell

State: Virginia

Coordinates: Lat 36©0-59.3' Long 820-11"

Date of Inspection: June 11, 1979

Weather: Fair, temperature 68CF

Pool Elevation at Time of Inspection: 19741 nsl

Tailwater at Time of Inspection: 1770} msl, in CMP Autlet
at roadway (belbw basin)

Inspection Personnel:

Schnabel Engineering Associates, P.C.
Ray E. Martin, P.E.
Stephen G. Werner (recorder)

J. K. Timmons and Associates, Inc.
Robert G. Roop, P.E.

William A. Johns (recorder)

Pittston Coal Group
Verlin Altizer

Clinchfield Coal Company
Michael Holbrook
Orbital Engineering
J. E. Barrick, P.E.

State Water Control Board
Huah Gildea, P.E.

Mine Safety and Health Administration
Frank Mann
Phil Muron, Jr.
Doug Carico

Virginia Division of Mines and Quarries

Lewis Wheatley
Arthur Reed
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1 Embankment:

1.1 Surface Cracks: The downstream face was being

graded at 3:1, with benches. The embankment was being

constructed with coarse coal refuse and was free of vege-

tation.

1.2 Unusual Movement: No unusual movements were

noted on the dam or downstream beyond the embankment toe.

1.3 Sloughing or Erosion: No sloughing or erosion

was noted. A thin soil cover was present on the steep
abutment slopes, whiph consist of flat-lying bedrock.
The embankment material appears to withstand wash and ero-
sion very well. Erosion exists at the downstream end of
the spillway. The concrete spillway rests on fill. Ero-
sion was also noted along the same spillway at the top
berm and appears to be the result of drainage off the berm.

1.4 Alignment: The vertical and horizontal alignment
of the dam was visually observed to be similar to construc-
tion drawings. The dam has been raised 3 times with the
crest moved back on each occasion.

1.5 Riprap: The only riprap observed is in the
spillway channel. The riprap was in good condition.

1.6 Junctions: The condition at the junction of the

embankment and the abutments appear good. Erosion was oOb-
served along the right downstrecam embankment-abutment

junction. The right abutment includes thin to massively

bedded sandstone.outcrops with wecathered shale interbeds




and a few thin coal scams. Rock is essentially flat-lying. :
Ungraded fill slopes appear to be at the angle of repose.
1.7 Seepage: Seepage at about 2 gpm was occurring

about halfway down the slope at the junction with the left

abutment approximately 25 ft above the haul road. This

seepage 1s believed to be unrelated to the impoundment and

ey

is considered a spring.

1.8 Staff Gage: None found. 5

1.9 Drains: A drainage blanket was installed at
the toe of slope and up the former slope. This blanket
appeared to function properly, as water was flowing from
a pipe located to the right of the temporary spillway
pipe. A damaged toe drain pipe to the left appeared to
be blocked. The temporary spillway pipe was used during
previous construction, -

2 Outlet Works:

2.1 1Intake Structure (Spillway): Consists of a

concrete channel 10 ft wide and 5 ft deep. Also 30 inch
CMP was not working. It was welded at both ends.

2.2 Outlet Structure: Channel showed spalling. |
of concrete.

2.3 Outlet Channel: No debris.

2.4 FEmergency Gate (Emergency Spillway): Diversion

e < ST 77 N

channel is located in the right abutment. It is 12 ft

wide at the bottom and has 1:1 side slopes. An 8 ft wide t

Ty g

overflow channel has been excavated above the diversion

I1I-3




gy

channel to allow 6utflow during periods of high water.

3 Reservoir:

3.1 Slopes: Very steep natural slopes with flat-
lying bedrock and thin soil cover bound the reservoir.
The slopes range from bare to densely wooded. A steep
coal pile 100 to 150 ft¥ high exists along the right up-
stream end with slopes appearing to be at the angle of
repose. A fill slope located along the left side of the
reservoir is at the angle of repose and is used to form
an access road. Slopes above this road and along the
power line include scattered rock debris. Scattered debris
was present in‘the upper pond. Some seepage was observed
from shale exposed above the impoundment near the left
abutment-dam interface.

3.2 Sedimentation: Surface sediment within the

reservoir was observed to be within 30 ft¥ of the right
abutment and 200 ft* of the left abutment.

4 Downstream Channel:

4.1 Condition: Good condition and no debris. The
stilling basin at the outlet showed some silting or muddy
water.

4.2 Slopes: Generally very steep wooded natural
slopes with thin soil covers bound the channel. A haul
road extends along the left downstream side of the embank-
ment.

4.3 Population and Facilities: A coal preparation

III-4




plant, subsurface mine ventilation system, and small electri-
cal substation are present immediately downstream.

5 Instrumentation:

5.1 Monumentation: None.

5.2 Observation Wells and Piezometers: Two piezometers

were present. One was inoperable and the other air acti-

vated. Readings were available at the owner's office.

A water observation well was installed, but was later

destroyed.
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APPENDIX IV
STABILITY ANALYSIS SUMMARY

By L. Robert Kimball,

| Consulting Engineers
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STABILITY ANALYSIS

General

In order to evaluate the stability of the embankment,

triaxial shear tests were performed on undisturbed and

remolded samples of coarse coal refuse to identify strength
characteristics of the existing soil conditions.

Summary of Triaxial (R) Test Results

j

|

. : e e %

Material Sample Degrees psi Degrees psi £

01d Refuse B-2-9 25.5 7.3 34.5 35 §

Clay B=1-12"" 21 -2 0 39.4 =15 ;

Slurry 127 1.5' 2502 3.5 i
Coarse Rémolded 11.0 8.0 24.7 5

Refuse New Refuse

PTh T VR TR T o, e S TN I S ot




The effective stress parameters, as determined by triaxial testing
. g

of the coarse coal refuse, were employed in the stability analysis.

Ef fective stress parametérs were used because under long term

conditions, excess pore pressures should not develop in a material

with the physical properties of coarse coal refuse. The high per-

meability rapidly dissipates any buildup in pore pressure.

Cross-section A-A was used as a model section in evaluating the
stability of the embankment because of its critical slope and/or

maximum quantity of refuse material..

STABILITY ANALYSIS

The Simplified Bishop Method was used to evaluate section A-A

under Cogditions existing at the time of dfi]?ing and mapping under
static loading conditions. The seepage line in the embankment was
determined from that measured from the observation wells. The
measured phreatic surface was used to evaluate actual site con-
ditions and to determine the expediency with which slope stabili-

zation should be developed.

.

Stability Analysis - Fxisting Conditions

v : Lowest
gondit10n> Type poading_ Safety Factor
Section A-A Bishop Static 1.69

IV=2
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APPENDIX V

SUMMARY OF RECOMMENDATIONS

FOR

FUTURE USE AND ABANDONMENT PLAN

By

L. Robert Kimball,
Consulting Enginecers




SUMMARY OF RECOMMENDATIONS

As shown in the construcltion drawings, refuse is to be placed in |
three areas: downstream of the impoundment, in the impoundment

area, and in the main refuse area in the first left hand hollow

off of the impoundment. The recommendations for future refuse

deposition are as follows:

1. Stability analysis of the impoundment embankment indicates
that it is in a stable condition; however, we recommend
that the coal company continue placement of coarse coal

refuse downstream of the impoundment. This refuse will

facilitate abandonment and reduce the erosion potential

‘of the. steep front slope. The refuse should be placed

with terraces as shown and reasonably conform to contour

grading plan shown in the constiuction drawings.

2. Construct diversion channel X to provide edditional spill-
way capacity and decrcase the possibility of overtopping

until the impoundment is eliminated.
E

3. Begin placement of refuse in the impoundment area. Place-
ment of refuse in this arca should initially be directed
at construction of diversion channels,  This should be
acconplished by constructing refuse dikes along the align-
ment of each channel. The line, grade, cross-sections,

and typical details of the diversion channels can be found

in the construction drawings.
v-1




OPERAT TONAL REQUTREMENTS

1.

o |
i

Coaplete construct ion of the diversion channels in the

impoundment areca to reasonably conform to the construction

~

drawinas.

Complete placement of refuse in the impoundment area to
eliminate the impounding capability. The refuse should
be placed to reasonably conform to the contours shown in

the contour grading plan.

Construct diversion channels 1T, 117, 1V around the

main refuse area. Begin preparation of the refuse area-

for continued refuse depoasition. Because of the pature

of the refuse product (coarse refuse with filter cake) it
may be necessary to work some of the existing refuse down
the slope to create a level platform for placement of future

refuse: The operaticnal reguirements outlined in this

report should be followed for continued refuse placement.

All coal refuse should be spread ih shallow layers not
exceeding a depth éf two (2) f(-(‘,t> and placed in a manner
conforming-lo the contour configuration as shown on the
plans. Compaction should be achiceved by repeated applica-
tion of heavy equipment on the working arca. Carve should
be exercised while compacting the refuse material. The

tracks of compacting vehicle should overlap the trvacks of

previous paths,




Y —

4.

Equipment for operation of the coal refuse disposal area

should be adeguate in size and periormapce capability to
continuously conduct the operation. To provide for occur-
rences of major equipment bréakdo%h, standby equipment of
comparable capacity should be available at the site within

forty-eight (48) hours.

The portion of the disposal area upon which coal refuse
will be deposited should -be cleared of vegetation, com-
bustible and undesirable material prior to deposition of

coal refuse.

3

Access to the coal refuse disposal area should be con-

trolled at all times to assure that unauthorized persons

_and vehicles are prohibited from entry.

Continuous operational records should be maintained in-

cluding a written log which lists the guantities of coal

refuse deposited. This list should be compared to pro-

| e

jected figures relative to future use of the site.

ABANDONMENT AND RECLAMATION

1'

To spread the cost of abandomment and reclamation over

the anticipated life of the refuse disposal area, the
spreading of cover suitable to establish durable vegetative
growth should be conducted concurrently with the deposi-
tion of refuse, as refuse deposition reaches a completed

bench level or stage.

-3




To promote stabilization of the cover, revegetation should
begin as soon as possible after the embankment has reached

a completed bench level.

The seed or plant mixtures, gquantities, method of planting,
type and amount of lime fertilizer, and any other measures
necessary to provide suitable vegetative cover should be
in accordance with recommendations of state surface

reclamation agencies.

The main embankment is designed to facilitate abandonment
at ény time by completing and covering the last level of

refuse.




APPENDIX VI
INSPECTION SUMMARY
By

L. Robert Kimball, Consulting Engineers




The following site inspection summary was included in the

Engineering Report for Future Use and Abandonment Plan for

Moss No. 2 Coal Refuse Disposal Area:

"The site was inspected on July 19, 1973 by repre-
sentatives of MESA. At the time of their inspection,
the site did not appear to be a hazard. The Company
was commended for complying with previous recommend-
ations. It was recommended that: (1) the Company
continue with their plans to make the site as safe

as possible; and (2) during periods of high precipi-
tation the Company should be constantly alert for

any unusual conditions that may develop. At the

time of this inspection, 14 feet of freeboard existed
in the impoundment.

In October of 1975 the site was inspected by L.
Robert Kimball, Consulting Engineers. During the
period between MESA's and our inspection, condi-
tions at the site had changed: (1) At the time of
MESA's inspection, 14 feet of freeboard existed.
In 1975, only six (6) feet of freeboard existed.
Because of this, the danger of this impoundment
being overtopped and washed out during a heavy
precipitation event had increased. The size of
the spillway appeared to be inadequate. (2)

Since MESA's inspection, the Company had converted
its coal plant facilities to a "closed water cir-
cuit". However, excess water was being discharged
into the impoundment by pumping. If this pumping
were to be discontinued, the need for the impound-
ment would no loner exist. After this site inspec-
tion, the following recommendations were made: (1)
The Company should continue its monitoring of the
site during periods of high precipitation. (2)
Pumping of excess water from cleaning plant opera-
tions should be discontinued to allow the slurry
fines to consolidate. Dugout percolation ponds
should be provided for this water near the plant
site. (3) The Company should continue working
with its consultant enginecer to safely abandon
this impoundment as expeditiously as possible.

In April, 1976 we inspected the site again. Dur-
ing this inspection it was noted that: (1) water
was flowing through the cmergency spillway and little
freeboard remained at the site. (2) Additional
refuse had been placed at the embankment toe and
some dumped over the crest onto the downstrecam face.
(3) Considerable seepage was noted at approximately
elevation 1900; it was noted that this was the
approximate contact between stage 1 and 2 dam con-
struction. (4) No water was being pumped into the
impoundment . "
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