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UmMe 771.23 Fermit Applications: General Requirements__for

The revised permit area is projected to recognize
a 30 degree angle of draw from the limits of mining.
The looping oqutline recognizes the changes 1in
elevation and the depth of cover. The revised
permit area includes some 3780 acres which includes
the surface disturbed area of 50 acres. :

uMC 783011 General Reguirements_and UMC__786.1%2_ _Criteria_ _for

The 211 Mining Plan covering Federal Coal Leases
SL-0446612 and SL-066145 dated May 17, 1977 and
the updated Resource Recovery and Frotection Flan
are provided. The complete plans are provided
in accord with Item 13.

Item 7 is addressed specifically as follows:
The information regarding the Kenilworth Seam
was abstracted from Monograph Series No. 3 1972
"Central Utah Coalfields" page 403.

umMcC 783.15 Groundwater Information
Drawing No. C3-1207 has been revised to show the
Sunnyside Fault projection through the Geneva
Mine block. Underground fault intercepts and
pertinent seals (referenced in the MRF) are also
clearly identified.

Groundwater that 1is intercepted at Geneva Mine
iz the result of deep percolation from surface
precipitation (Hotchkiss, Israelsen, Riley, Oct. 1980,
p- 10). It is presumed that recharge comes from
melting snowpack in the higher elevations since
rainstorms are generally of short duration which
produce rapid runoff due to steep topography.
The relatively high TDS levels of the mine discharges
at 001 and 002 supports the assumption that water
has traveled through the salt laden strata above
the mine. No aguifers have been identified above
the coal seam. The low annual precipitation in
the area would not likely produce a regionally
continuous groundwater table (Hotchkiss, Israelsen,
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Riley).

Frior to interception of the Sunnyside Fault the
total mine discharge was through the borehole
to the water tanks and overflow now designated
as Discharge 001. The Operator has no recovrd
of the discharged volume prior to interception
of the Sunnyside Fault. The prior volume is estimated
to have averaged 0.20 cubic feet per second.
The most recent discharges from the monitioring
points show an average mine discharge of .464
cfs. We have not determined that there is a seasonal
variation in the volume of water pumped from Geneva
Mine. However, the large underground reservoirs
of flooded mine workings and variations in pumping
procedures caused by changes in the mine operation
would probably mask any seasonal variation in
the discharge should it exist. It does appear
that the discharge from the mine is currently
saome 70% of the discharge when the mine is working.

The Sunnyside Fault extends across Geneva Mine
and the adjacent abandoned Columbia Mine as shown
on Map C3-1207. Geneva Mine has completed retreat
mining upslope from the Sunnyside Fault in the
Ird East and is retreating upslope from the fault
in the 2nd East. The water level in both slopes
is above the Sunnyside Fault contacts. This water
will flow through the fault contacts to strata
below the Sunnyside Coal Seam if they have a potential
to accept water. The Starpoint, Ferron and Emery
Sandstone are below the Sunnyside Coal Seam.

The classification of the source of the recharge
for Redden Springs as a perched aguifer that is
annually recharged from melting winter and spring
snow 1s based on the following:

1. There are no known aquilfers above the Sunnyside
coal beds.

2. It appears that the water percolating beneath
the surface of the canyon encounters an imperm-
eable lavyer of shale and is carvried horizontally
until it emerges in the sandstone shale contact
below the streambed in Horse Canyon.

3. This is the only spring in Horse Canyon having
this flow quantity and quality.
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4. It is presumed that the areal extent of the
recharge sowce is limited to the vicinity
of Redden Springs and the drainage area upstream
since there are no other springs in the area
assocliated with this formation.

S. The Operator®s conclusion that springs in
the area are annually recharged by percolation
of surface precipitation is supported by

Hotchkiss, Israelsen and Riley, p. 10.

The flow of water is reasonably constant and does

not vary with the seasons. The sampling and monitoring
of the spring continues. The data subseqguent

to January 1981 is included with this submittal.

The walls, roof and working faces of the working
areas of the mine are not producing measurable .
inflows of water.

Flow records for the Geneva Mine discharge are
included on the updated water monitoring data
sheets (refer to Appendix 1).

umMC 783.16 Surface Water Information
On July 29, 1983, a field reconnaissance was conducted
to locate the springs referenced in the ACR response.
Two springs were located in Section 34 and are
assumed to be the ones referenced, refer to Map
2-3IT32. This water souwce was identified 1in
1978 with one spring flowing at that time. The
spring was sampled four times and monitoring data
is included in this submittal. Monitoring was
discontinued with the concurrence of the Division
due to the low Fflow of less than five gallons
per minute.

The Redden Spring area located in Section I, TI135
R14E was visited on July 29, 1983. The second
spring was not located due to flow in the stream
channel from recent precipitation events.

The Operator has identified several sources of
water in the mine plan area. Based on the following,
the Operator has concluded that the source of
this water is surface flow in the stream channel.

i. All water sources are located within the
immediate stream channel which consists of
unconsolidated alluvial material.
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- The water source 1s closely associated with
rock outcrops near the surface of the stream
channel.

J. Flow rates appear to be seasonal. generally
associated with normal creek flow.

4, Surface discharges into the dry creek bed
are reabsorbed into the unconsolidated alluvials
of the stream channel.

One water source as is described above was located
in 1978 downstream from Redden Springs in Section
Z. The Operator assumes that this is the "spring”
referenced in the ACR. This water source 1is not
considered to be a true spring by the Operator.
Water quality and quantity would be dependent
on the water quality and quantity in the stream

and Redden Spring.
Refer to the Water Monitoring plan.

Mine water is discharged intoc Horse Canyon Creek

at locations 001 and 002, shown on E3-3332. Updated
water monitoring data is included in Appendix

I of this submittal. Discharge quantities vary

depending on underground usage requirements and

location of active sections. Water quality data

supports the Operator’s claim that the groundwater

souwrce is deep percolation of surface precipitation

through the salt laden averburden as follows:

1. TDS is usually 1800 to 19200 mg/1 but ranges
from 1700 to as high as 2700 mg/l.

2. pH is generally slightly basic and does not
fluctuate significantly.

3. Alkalinity is relatively constant.

The Operator has not recorded any significant
fluctuation in water quality of mine discharge
since 1980. Iron and Manganese contents are consist-—
antly low, and little o0il or grease is discharged.
The Operator does not expect to discharge water
from the underground workings following mine closure.

Updated surface water monitoring data is included
in Appendix I of this submittal. Flow rates appear

to follow the normal seasonal variations. Correspond-

4



UMC 783.19

UMc 783.22

UMC 783.25

f)

(g)

(i)

ingly, the amounts of metals and suspended solids

generally increases during the spring runoff period

and when flow volumes are high. Little fluctuation

in alkalinity, pH or TD5 is noted. Surface drainage
flows appear to be highest during the snowmelt

months of April and May. Minimum flows are noted

during late summer months. It should be noted

that sample location EBE—1 is downstream from the

mine discharge points and flow volumes would include
the mine discharges.

The Operator has submitted a vegetation study
under separate cover for inclusion in the MRP

as Appendix G. Refer to this study for the information
requested under this section.

Land Use Information
Refer to Appendix G of the Mining and Reclamation
Flan (see 783.19 of this document).

The statement "The 0Operator has not identified
or intercepted any underground or surface sources
of water within the mine plan or adijiacent areas"
was made to support the absence of aquifers above
the coal seams since no water that has been intercepted
that can be identified as a aquifer source. We
also have not identified an interception of surtface
water from streams above the coal mine. It is
agreed that the statement taken out of context
is confusing. The identified source of water
is from the Sunnyside Fault which i1s not identified
as an aquifer but as trapped water from within
the fault zone. We have not identified a seasanal
variation in the discharge of the water from the
mine.

The Operator does not have any additional information
on Redden Spring from which maps and cross sections
could be developed.

The located springs are shown on revised Map E3-333Z2
(which is included in this document.) Refer to
caomments under 783.16.

Map H3-14 shows the location of the water and
sewage systems including the supply lines.



(k) The Map F32-159 shows the drainage area to pond
area No. 4. The map shows a continuous berm between
the area that feeds Fond No. & and Haorse Canyon
Creek. The berm 1s continuous from Fond No. &
to the stream crossing. Relative elevations shown
on Map F3ZI—-159 indicate a depression upstream from
the tressle crossing Horse Canyon. The depression
received runoff from the portal area and filters
it through straw bales prior to discharge into
Horse Canyon Creek. The area further upstream
is not part of the Geneva Mine hydrologic evaluation
area since the disturbed area 1is associated with
a public road providing access to Horse Canvyon.

umc 784.11 Operation_Flan: _General Reguirements
The sediment that accumulates in the water treatment
ponds as a result of runoff from precipitation
events will be removed using a frontend 1loader
when the sediment accumulates to 60 percent of

the design sediment storage volume. The sediment
that 1is removed will be place on the Road Junction
Waste Dump or landfill. The sediment cleanout

level will be designated by the top of the head
of a roof bolt set in the pond.

UMC 784.13 Reclamation Flan: _General Reguirements
(h) (2} The Operator will include a cost estimate for
the  final disposition of sediment ponds in this
submittal.

(h) (3) It is recognized that parts of the Geneva Mine
disturbed areas have naturally revegetated to
a level equal to or greater than the adjacent
undisturbed areas. Various members of both the
Enforcement and Technical Staffs have commented
favorably on the volunteer vegetation. It is
the Operators plan to use revegetated areas to
the greatest extent possible at the time of reclamation
provided these areas meet the success standards
in the proposed vegetation plan for productivity,
density and diversity based on evaluation at the
time of reclamation. Any use of volunteer vegetation
has not been included in the reclamation cost
estimate.

In developing the cut/fill balances for surface
reclamation, the Operator has provided for soil
loss through direct placement on coarse materials.
The Operator has evaluated the expected void area
in the placed concrete, and developed an estimated
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conpaction rate of 1.8 loose cubic vyards per compacted
cubic vyard. This assumption is reflected in the
cut/fill balances and on Drawing No. E3-3340 and
Fi-170.

The volumes of broken concrete was provided in
Appendix C of the MRF. A summary will be included
in the cut/fill balance (see below).

The Operator has developed a cut/fill balance
which is included in this submittal. Swell factors
are assumed for moving fill material and compaction
factors are assumed for placement and grading.

The development of reclamation costs includes
the use of compaction equipment on page C-14,
15.

A map will be provided to the Division showing
the location of all remanent highwalls. These

highwalls are similar in height and length to

the cliffs in the surrounding areas (see Maps

FZ3-170 and E3-3340). The highwalls are similar

in composition and are visually compatible with

the surrounding area.

{b) (4} This section is adequately addressed 1n accord
with this regulation and the performance standards
817.21 - 817.25. The adequacy of soils to support
revegetation will be discussed in the vegetation
study.

Appendix D includes the operation and reclamation
plan for the solid waste landfill and other minor
technical revisions. These are site specific
plans and should not be confused with the general
plans for the mine which are presented in Section
784.13 of the MRF. The plan for the landfill
recognizes the following:

1. Topsoil removal, storage, protection and
redistribution.

1.1 The plan states that the solid waste
will be covered with two feet of soil
that was excavated and saved during
trench construction.

1.2 The topsoil plan recognizes redistribution
of available topsoil as described under
Item 1 of the "Solid Waste Landfill
area” "Operation and Reclamation Plan'.



(b)) {(5)

(b) (7)

The Operator™s plan does not state that two feet
of topsoil will be distributed in the landfill
area or the total area.

Fictures of the Lila Fan site are included in
Appendix V. From the pictures, it is clear that
once the portals are sealed, there will be no
access to the pad site for revegetation monitoring.

As a good faith effort, the Operator has included
seeding the pad area in the reclamation cost eval-
wation. Since the fan pad is located on a cli+ff
face, it is the Operator®s conclusion that the
pad site is currently vegetated in a manner consistant
with the surrounding area.

See comments under UMC 783.19 of the document.

Refuse samples are being evaluated by Ford Chemical .
Laboratory for the following parameters on a soluable
basis: as, Ba, Ca, cd, Cr, Cu, Fe, kK, Mg, Mn,

Mo, Na, Ni, Fb, Se, B, €03, Cl1, F, Hg, NOI, &5AR,
Total Soluable Solids, Combustable Solids, Non-combust-
able Solids, % Sand, % Silt, % Clay, pH (initial
reading), Acid-Base Saturation percent. Results
will be forwarded when received by the (Operator.

Non—-coal waste and debris are disposed of in a
s0lid waste landfill which is operated by Geneva
Mine under a Department of Health permit. Hazardous

-and toxic - wastes will be disposed of as described

on page 784-25 of the MRF. The operation of the
landfill is not expected to have any impact on
surface or groundwater based on the following:

1. No springs or seeps have been identified
in the area of the landfill.

2. Na groundwater has been encountered during
trench excavation.

2. The landfill is located some 130 feet away
from Horse Canyon Creelk (refer to Map F3-171).

4, No hazardous or toxic wastes will be disposed
of in the landfill.

The mine development waste along the trackbed

is not included in the permit area and as such

is not a part of this plan. This area was abandoned
prior to the SMCRA Act. The Operator has no plans

to disturb this stable area.



umMC 784.14 Reclamation Flan: Frotection of _the Hydrolaogic

(a) The design for enlarging Fond 3 to contain post
reclamation precipitation runoff prior to revegetation
is included with this submittal. Hydrologic design
calculations are included in Appendix II.

(a) (2) The only water rights holder in the mine plan
area other than United States Steel Corporation
is Floyd Hawkins {(refer to page 784-30 paragraph
2.1). This water right is limited to the portion
of the Horse Canyon Creek between the SE 1/4 NE
1/4 Section 34 and the NW 1/4 SW 1/4 Section 3I4.
This area has been undermined with no adverse

surface impact. No additional mining is planned
under the area of Horse (Canyon Creek covered by
this water right. Therefore, no future actions

of Geneva Mine will impact this water right.

Horse Canyon Creek is an intermittant stream and
therefore not a reliable source of surface water.
The Operator proposes to leave a barrier I00 feet
pach side of Horse Canyon Creek to protect the
creek from possible subsidence damage (refer to
Map FZ-169 revised in this document). Inside
this barrier in the future, only development mining
will be conducted. Additional measures to protect
Horse Canyon Creek are described in paragraph
C of this section.

(a) (4) See comments under UMC 817.50 and paragraph (d)
of this section.

{b) {3) A water monitoring plan is included with this
submittal.

(c) The Operator has not observed any adverse hydrologic
consequence that has resulted from the Geneva
Mine underground mining operation. The (Operator
does not project any future adverse hydrologic
consequences that will result from future operations.
It is concluded that the adverse hydrologic consequence
of Geneva Mine operation if any, will be wminor
based on the following:

i. There are no known aqguifers above the coal
seam being mined at Geneva Mine.

2. The mine inflows are generally associated
with faults.



L

- The average discharge of some 0.4 cfs of
water is not significant considering the
mining of some 000 acres.

4. The wvisual subsidence surveys conducted by
the Operator have not identified evidence
of subisdence damage in any steam channel.

5. The low annuwal precipitation will not likely
produce a regionally continuous groundwater
table (Hotchkiss, Israelsen and Riley).

6. Hotechkiss, Israelson, and Riley project an
interception of .13 gpm per acre of future
devel opment. Application of that projection
to 3250 mined acres at Geneva Mine would
result in a discharge of 422.5 gpm. Geneva
Mine discharges are generally consistant

with that projection.

7. The Operator has not determined any seasonal
variation in the volume of water discharged
from Geneva Mine.

8. The streams leaving the area are either inter-—
mittant or ephemeral and thus do not provide
a reliable source of water.

The worst case situation would be the interception
of the Horse Canyon Creek through a subsidence
crack to the surface. This has not occuwred and
is not proiected to occur in  the future. Future
mining during the permit term will be under more
than 500 feet of cover (reference F3I-169). Based
on the 0Operators experience, surface subsidence
damage does not occur in areas with more than
300 feet of overburden.

In the unlikely event that a surface crack may
develop and intercept Horse Canyon Creek, the
Operator will evaluate the magnitude of the situation
and prepare an engineering study of possible methods
to restore creek flow (i.e. grouting, channel
lining, culverts, pumping from underground, etc.)
for review by appropriate regulatory authorities.
When an appropriate method is established, the
Operator would take remedial action immediately.

(d) It has been the Operators experience that the
Sunnyside Fault is the major underground water
source in the Geneva Mine area. S8Significant increases
in water inflows were encountered when the 2 East
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and 2 East sections approached the fault. The
Operator also extracted coal from the Lower Sunnyside
Seam throuagh the adjacent Columbia Mine and additional
water inflows were also encountered as workings
approached the Sunnyside Fault.

The 2 East slope was sealed in 1978. The seals
are inspected regularly and to date no discharge
has been noted. The 2 East area is still being
dewatered for use as an active section. Columbia
Mine was closed and abandoned in 1967 and to date
there has been no water discharges noted from
any portals. The Sunnyside Fault, fault intercepts,
3 East seals and Columbia Mine portal are shown
on C3-1207. It is concluded that water inflows
from the Sunnyside Fault will reach hydrostatic
equilibrium probably at a lower elevation than
the main entries on Jrd level (the location of
the 3 East seals) in Geneva Mine. As such, portal
seals at Geneva Mine are not expected to be under
hydraulic head. The Operator 1is not familiar
with site specific conditions at the Sunnyside
or Book Cliffs Mines and cannot project them to

Geneva HMine. The Sunnyside Mine 1s located some
10 miles north of Geneva Mine under the Grassy
Trail-Whitmore Canyon drainage. It would not

be appropriate to project experiences at Sunnyside
Mine to Geneva Mine since they are located in
different watershed areas. The Book Cliffs Mine

is located up~dip from Geneva Mine in the same
coal seam. Mining 1in the Book Cliffs Mine did
not extend more than 1800 feet Ffrom the outcrop.
Mining in Geneva Mine extends several thousand
feet downdip from the outcrop. Therefore, experiences
at Book Cliffs Mine could not be necessarily projected
to Geneva Mine.

UMC 784.153 Reclamation Flan: _Fostmining Land-Use
The reclamation plan recognizes restoration of
the affected areas to a condition that is consistant
with the surrounding areas. The Operator is not
aware aof any locations within the mine plan or
adjacent areas which is or has been dedicated
wholly or partially to the production, protection
or management of species of wildlife. The Operator
intends to return the disturbed area to a production
level at least equal to the surrounding area,
but specific wildlife habitat uses or management
related activities are not a part of this plan.
Therefore, the Operator intends to return the
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disturbed areas to the premining land use of undevel-
oped land.

The reclamation plan and post-mining land use
proposed by the 0Operator will not preclude use
of the area by wildlife. Flant species for revege-
tation were chosen to provide forage and cover
for wildlife (refer to Appendix G of the Mining
and Reclamation Flan).

UMt 784.16 Relclamation Flan: Fonds, Impoundments and Embankments
(a) (1) (i) All sedimentation pond plans were prepared under
the direction of Glenn H. Sides (No. 416%), Chief
Engineer, U. 8. Steel Mining Co., Inc., Western
District.

(ii) Fond design drawings are included in the MRF.
"As constructed" drawings are included in this
submittal.

(iii) General hydrologic information is included in
Section 783.16 oaf the MRF teut. General geologic
information is included in Section 783.14 of the
MRF text. Specific hydrologic evaluation +for
each sedimentation pond is included in Appendix
B of the MRF.

(iv) There are no plans for underground mining operations
- - beneath the areas occupied by sedimentation ponds.

(v) All plans pertinant to sedimentation ponds have
been submitted to the Division either in the MRP
or in this submittal.

(ay) (2) There are no ponds that meet or exceed the criteria
of MSHA 30 CFR 77.216(a).

(a) (3) (i) See Item 784.1&6 (a) (1) (i).
(ii) See Item 784.16 (a){l)(ii).

(iii) Accumulated water in sedimentation ponds is discharged
after at least 24 hours under an approved NFDES
permit. Sediment accumulation is removed when
approximately 60 percent of the I year design
accumulation is reached. This level is appropriately
marked in each pond and is shown on Drawing No.
E3Z-3441. Sediment which is removed from ponds
is disposed of at either the waste dump or the
landfill.



Sedimentation ponds are visually inspected at

least quarterly. Maintenance that may be required

is site specific and corrected immediately. Typical
pond maintenance includes (but 1is not limited

to) cleaning debris from the pond area and discharge
structures.

(iv) Sediment ponds will be maintained during reclamation
in accord with the time table on page 784-13 of
the MRF. When a suitable stand of vegetation
is established (based on the success standards
as described in the vegetation study), the ponds
will be removed as follows:

(1) The impoundment will be graded into the pond
area to the configuration shown on Drawing
No. F3-170.

(2) The regraded pond area will be revegetated
in accord with the methods and recommendations
contained in the vegetation study.

1. The proposed modifications to Fond 9 shown on
EZ-3373 were completed persuant to the design
approval letter included on page B-17 of the MRF.

2. Complete "as constructed” pond drawings including
cross sections, are included in this submittal.

uMcC 784.19 Underground Development Waste

(a) During the last S years less than 30 cubic vyards
of waste has been added to the Road Junction Refuse
File. Future additions would be expected to be
similar in quantity and should not exceed 100

cubic vards per year as a maximum. Waste will
be placed in layers less than 24 inches thick
and compacted. The Operator does not have any

plans to expand the refuse pile laterally. ALl
future material will be added to the top of the
pile. FRefuse added to this pile over the remaining
life of Geneva Mine should not increase the height
of the pile more than four feet.

The Operator has conducted a stability analysis
of the refuse pile which is included in Appendix
IV of this document

UMC 784.22 Diversions

The Operator does not have a map showing the entire
permit area on a scale which would adequately
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show the existing diversion. The diversion ditch
shown on E3-3423 and A3-1427 1is the only runoff
diversion channel within the mine plan area.
Hydrologic evaluation of the ditch, consistant
with 817.43, is included in Appendix B. The Operator
does not anticipate the need for any additional
diversions for the 1life of the mine. Designs
for three temporary diversions are included in
Appendix II for channeling runoff away from newly
graded areas during reclamation.

UMC 784.523 Operation Flan: Maps_and Flans
Drawing No. E3-3334, under section . (b)(1X) on
page 784-57, should read E3-3332.

UMc 7895.19 Undetrground _Coal Mining_ _Activities _on__Areas__ar

The Operator has addressed the alluvial fan deposit
as a potential aquifer on page 783-6 of the MRF
text.

Mine water discharge volumes are included in this

submittal. All information available to the Operator
has been provided to the Division.
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UuMC 817.

umc 817.

11

e
al

The Operator has installed signs with the following
informations

Western District-Coal

United States Steel Corporation

East Carbon, Utah 84520

Fhone No. 801-888-4431

Geneva Mine

MSHA No. 42-00-100

Utah Fermit No. ACT/007/013

Refuse File No."s 1211-UT—-0018
1211-UT-0019

The permit area has been marked with roof bolts
driven into the ground and flagged with colored
flagging. The markers are spaced as necessary
to adequately mark the permit area

Except at the solid waste landfill no future
disturbances are included as a part of the MRF.
Appendixx D contains complete plans concerning
topsoil removal at the landfill including topsoil
sampling, storage, and subsoil handling. The
topsoil plan for the landfill contained in Appendix
D appears adeqguate. The general plan contained
in 784.13 of the MRF is adequate for permitting
when no additional future disturbances are projected
in the general mine area. The vegetation study
(Appendix G of the MRF) includes soil sample
analyses of the Geneva Mine disturbed areas and
adjacent undisturbed areas. The topsoil sample
locations are shown on Map EZ-342Z9. The subscript
on the sample numbers indicate the type of sample
as follows:

t = topsoil, undisturbed
s = subsoil
d = disturbed area -~ top layer

Any future disturbance not included in the MRF
will require a technical revision. Site specific
topsoil removal plans would be included in that
technical revision. The soils information included
in the vegetation study will be referenced 1in
developing these plans.

The Operator will stake areas designated +for
topsoil removal to delineate the exact depth
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UMC 817.23

1.

and area from which soils are to be removed.

The statement on page 784-24 that 12 inches of
topsoil will be salvaged is in error. This statement
should read that the A soil horizon or a minimum

of 6 inches, whichever is greater, will be salvaged
as topsoil. Reference Appendix 6 of the MRP
for soil sample information.

The adequacy of available soils for use during
reclamation has been discussed in the vegetation
study. (Appendix G of the MRF)

The Operator has provided topsoil storage plans
for operation of the landfill which appears to

adequately address this section. There are no
other areas at Geneva Mine where topsoil stripping
is anticipated. Topsoil storage locations are

shown on Map A3-13946 (Appendix D).

The anticipated volume aof topsoil to be stored
is included in Appendix D.

It is anticipated that the topsoil piles will
be 4 to 5 feet deep.

4. The lateral dimensions of the pile will vary
depending on the amount of topsoil actually stored.

S The topsoil storage pile outslopes will not be
steeper than Zh:ilv.

bH. Topsoil piles will be seeded with the following:

Ratex

Agropyron smithi Western Wheatgrass par’

Agropyron trachycaulum Slender Wheatgrass S

Hedysarum boreale NMorthern Sweetclover '

Milkvetch

¥Fure live seed per acre
NOTE: Milkvetch may be susbstituted for Northern
Sweetclover

Earth or straw bale berms will be placed around

topsoil piles as necessary to protect the pile
from surface drainage.
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umc 817.24 Topspil: _Redistribution
Surface slopes at the landfill are relatively
flat and slippage surfaces couldnot develop.
The final overburden surface will either be left
rough following grading or ripped to a depth
of 2 feet {(as required) to promote revegetation
and prevent any possible slippage surfaces developing
under the topsoil layer.

Topsoil will be redistributed to a depth of &
inches as the available topsoil volume permits.

(b) (2 Undue compaction of the topsoil following redistr-
ibution will be minimized by limiting travel
of equipment and vehicles over the topsoil to
the extent possible. Refer to the Revegetation
Flan included in Appendix G of the MRF.

(bl (3) Topsonil will be protected from wind and water
erosion following redistribution through mulching.
Specific recommendations are included in the
vegetation study (refer to Appendix G of the
MEF) .

Appendix C of the MRF provides typical eqguipment
choices for use in earth moving operations during
reclamation. Equipment used for topsoil redistri-
bution would be similar.

A materials balance 1is included in Appendix III
of this submittal.

UMC 817.25 Topsoil: Nutrients_ and_Amendments
The revegetation plan in Appendix G of the MRF
includes recommendations for the addition of
s0i1l amendments. The Operator will sample the
spils to be planted following the completion
of regrading. The samples will be analyzed +for
the same parameters listed on Table 7 of Appendix
G. The results of these samples will be used
to modify the recommendations for soil amendments

(as necessary) contained 1in the revegetation
plan.
UMC 817.42 Hydrologic___Balance: ___Water Guality Standards

Drawing No. E3-2423 shows all the disturbed areas

17



UMC 817.46

(a)

(g)

(1)

in the vyard area. The Operator does not have
maps of the entire permit area at a suitable
scale. Froposed sedimentation control structures
for the small areas at Geneva Mine are i1included
in Appendix D of the MRF.

See comments under UMC 784.14(a).

Sedimentation Fond 9 was constructed persuant
to the hydrologic evaluation approval letter
included on page B-17 of Appendix R.

Ponds 3 and 4 are the only ponds which cannot
contain the 10 vyear - 24 houwr design storm.
The size of these ponds cannot be increased due
to 1) the lack of area available for raising
impoundments since the vyard is bounded by the
railroad track access on cne side and the natural
highwall to Horse Canyon Creek on the other;
and 2) the sewer line which passes beneath both
ponds precludes increasing the ponds any deeper.

The Operator feels that the effluent limitations
of UMC 817.42 can be met with the existing struc-
tures. This conclusion is based on the following:

i. Fonds 3 and 4 are built in series which
provides primary and secondary settling
prior to discharge.

2. Overflow channels have slight grades and
in some areas have been riprapped to minimize
additional sediment contribution from the
channels.

Fa All pond overflow is routed through a silt
fence prior to discharge into Horse Canyon
Creek.

4. The Operator is required wunder the NFDES
permit to monitor all pond discharge. Fond
discharge samples will be taken downstream

from the silt fence and tested for the parameter

required by the permit. Water quality reports
will be reported as required by the NFDES
permit.

Refer to the "as constructed" drawings of sedimen-—
tation ponds for pertinant information.

18



()

(t)

)

{d)

(&)
(g)

(h)

(i)

(1)

Certified "as constructed”" drawings are included
in this submittal.

The Operator will inspect sedimentation ponds
quarterly and submit a certified statement regarding
their condition annually. A certified statement
of pond conditions is included in this submittal
and will be submitted at 2 month intervals hereafter.

Drainage areas into sedimentation ponds during
reclamation is shown on Drawing No. EZ3-3442 which
is included 1in this submittal. Fond designs

for enlarging ponds 1 and 2 during reclamation
are included in this submittal.

The road that provides access to Horse Canyon
is a public access road and is not a part of

the reclamation plan. This road will provide
access to all surface disturbed aras for site
reconnal ssance of runoff control structures.

Any remedial construction of berms, sedimentation
ponds or other runoff control structures which
may be required will be addressed as soon as
possible. Any area where excessive erosion is
noted will be stabilized in a suitable manner.

"As constructed" drawings show the 3 year silt
accumulation level.

See "as constructed” pond drawings.
See "as constructed" pond drawings.

The Operator will install stakes in each of the
sedimentation ponds, the top of which will be
set at 60 percent of the % year silt level.

Overflow design calculations for a 25 year 24
hour storm have been included in Appendix 11
of this document.

The drainage area acreage for culvert 5 on page
BE~13 should be 73.0 which corresponds to a 79
cfs peak flow. this acreage includes the diversion
ditch drainage which also passes through the
culvert. Flease note these changes on page B-13.

Samples have been taken to determine the mechanical
properties of the material used to construct
the sedimentation pond impoundments. When the
results of these samples are received, the Operator
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uMc 817.49

UMC 817.48

uMcC 817.50

(m)

(h

(1)

(a)

()

will furnish the Division a stability analysis
of the impoundments to demonstrate that they
are stable.

See "as constructed” drawings for sedimentation
ponds. The Operator will provide a stability
evaluation for any impoundment which does not
meet the requirement.

The Operator has used 1/4 % 3/4 inch riprap material
in sedimentation pond spillway channels and on
the down slope at the sewer treatment plant.
All slopes are relatively flat grades where flow

velocities are not significant. The size of
riprap used was not established based on calculation,
but rather based on the availability of "track

ballast"” at the mine site.

Hydrologic EBalance: Fermanent__and__Temporary

Certified "as constructed” drawings are included
in this submittal.

See Item 784.14(a) of this document.

A refuse sample has been taken and is being analyzed
for soluable As, Ba, Ca, Cd, Cr, Cu, Fe, kK, Mg,
Mn, Mo, Na, Ni, Fb, S5e, B, CO3, Ci, F. Electro
Conductivity, Hgo. NO3, SAR, Soluable Solids,
Combustible GSolids., Non—-Combustible Solids, %
Sand—-5ilt-Clavy, Acid—Base potential pH (initial
reading) ., and saturation “. Results will be
forwarded when received by the Operator.

All mine entries and accesses to underground
workings, including fans and portals, and geclogic
strike and dip of the coal seam are clearly shown
on Drawing No. F3-169.

The Operator does not anticipate a gravity discharge
due to the negative dip of the coal seam. See
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discussion under UMC 784.14(d) of this document.

UMC 817.54 Hydrologic_Balance: _Water Rights_and Replacements
The disturbed areas at Geneva Mine are downstream
from the water right discussed on page 784-30
of the MRF so there is no potential for contamin-—
ation.

Refer to comments under 784.14(c).

umMc 817.57 Hydrologic Balance: _Stream Buffer Zones
There are no perennial streams within the mine
plan area. Horse Canyon Creek is an intermittant
creek having no biological communities due to
its periodic flow patterns. See page 783-44
of the MRF. This section does not apply.

uMc 817.71 Disposal of Underground_ _Development Waste and

(a) Underground development waste placed at the disposal
site originates as inseam rock bands, roof or

floor rock in Geneva Mine. The Operator does
not have any measurement of the swell factor
as the solid rock is broken. The swell factor

is estimated at 2.5.

Refer to comments under 784.19.

(1) Refer to comments under 784.13(b) (7)) and 7B4.19.

umMC 817.8%9 Disposal_ of NMon-Coal Waste
The Operator operates the landfill according
to the reguirements of the Department of Health.
Appropriate distances are maintained between

the landfill trenches and Horse Canyon Creek.
The Operator has not identified any waterbearing
strata during trench excavation. Refer to comments
under 784.13%(b) (7) of this document for additional
information.

UMc 817.97 Protection of Fish, Wildlife, and_Related Environz

In the event that Geneva Mine returns to work
the DWR film will be shown to emplovees.
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(d) ()

ume 817.99

umMc

UM

umMc

uMc

umMe

817.101

g17.106

817.114

817.122

817.131

The Operator will report to the appropriate regulatory
authority the presence of any threatened or endangered
species. The location of any new raptor nests
will also be reported.

See comments under UMC 784.15 of this document.

In the event that a slide may occur which may
have a potential adverse effect on public property,
health, safety or the environment, the Operator
will notify the Division immediately and together
establish the appropriate remedial measures.

The Operator has included a plan for backfilling
and grading under UMC 784.13(b) (3) in the MRF.
Revised final configuwation and cross section
drawings are included in this submittal. The
intormation currently provided appears to be
adequate for permitting.

Because of the varied nature of rills and gullies,
they will be immediately addressed on a specific
basis when and if they occur.

See comnments under UMC 783.19 of this document
and Appendix G of the MRF.

See comments under UMC 7832.19 of this document.

Subsidence Control: Fublic Notice

The Operator will provide the Division a copy
of any letters sent notifying surface owners
of potential subsidence effects.

The Operator has provided the Division a notification
of temporary cessationof operations. Similar
actions will be taken as reqguired in the future.

&
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uMC B817.133 Fostmining_Land-Use

See comments under UMC 784.15.
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AFPFENDIX 1

WATER GQUALITY INFORMATION



SURFACE WATER GUALITY DATA

Sampling Date:

GENEVA COAL MINE

Flow (gpm)

Acidity as CaC03 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1l
pH Units

Sampling Date:

NA
0.1
S520.00
0.218
1.100
0,060
59.0
1,000
g.00

NA
14.0
444,00
0.210
0. 250
Q - O1 (:)
9.0
1,800
8. 00

NA
S0.01
386. 00
0. 820
I, 080
0. 290
O3
950
8.10

10
4,00
400.00
0,070
. 180
0.020
104
F00
8.20

RE-1

Flow (gpm)

Acidity as CaC03 mgsl
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Susgpended Solids mg/1l

Total Dissolved Sclids mg/l
pH Units

Sampling Date:
RF-1

NA
0,01
404,00
0, O30
0. 050
O.010
15.0
o0

- 20

10/81

4.00
438,00
0,010
Q. 020
0,010
8.0

1,000
7.70

11/81

0,01
390.00

20,001

Q070
20, 001
2.0
QOO

8. 60

12/81

T0.01
396.00
0.024
0.065
0.013
7.0
Q30
8. z0

Z/82

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissoclved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO0Z mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

25
10.00
46,00
0. 0350
Q.140
0,020

b2
987
a. 00

<0.01
345.00
NA
Q. 200
0.020
15.0
788
8.10

18
0,01
485.0Q0
O.055
0.065

. 0.020
5.0
50

20

“0.01
485.00
NA
1.100
0.035
59.0
862

. 20

15
S0.01
Z80.00
0.026
Q0.095
Q.013=
2.0
QOO
8.10

<O.01
413.50
O.030
Q.100
0.008
13.0
25

8.40

18
10.00
497 .00
1.900
F. 400
0.014
120
874

7 .60

<0.01
I27.20
0,030
0.040
0.005
<1.0
2?15
8.50



SURFACE WATER QUALITY DATA
GENEVA COAL MINE

Sampling Date: 8s82 ?/82 10/82 4/83%
RE=-1

Flow (gpm) 25 20 20 NA
Acidity as CaCO03 mg/1l “0.01 “<0.01 <0.01 NA
Alkalinity as CaCO0% mg/l S05.00 Z264.40 537.00 NA
Dissolved Iron mg/l 0.020 0.036 0,021 NA
Iron as Fe (Total) mg/l 0.025 0.052 Q.030 26.500
Manganese as Mn (Tot) mg/l 0.008 0.008 0.010 0.360
Suspended Solids mg/l1 4.0 F.0 8.0 1,648
Total Dissolved Solids mg/l 874 890 Q20 40
pH Units 8.30 8. 40 8.50 8.10

Sampling Date:

e et o gt e e e e e S0 4858 A S S e e S o o o St WO o S S e PP et LS iR S SRR 4R RS S SRS P e o) e ek 90004 S040w P S A i P G T Shs SRS Sk L et S SO SRS S e Sy e A S vt ot S

Fiow (gpm)

Acidity as CaCOZ mg/1
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCO0Z mg/l
Dissolved Iron mg/l

Iron as Fe (Total) ma/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units



SURFACE WATER QUALITY DATA
GENEVA COAL MINE

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/1
Alkalinity as CaCO0O3 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

B-1

Flow <(gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaC03 mg/l1
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/1l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO0O3 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

0.1
4:24.00
0.270
0.3710
0.020
18.0
1,900
8. 40

275
<£0.01
356.00
0.020
O.440
0.03Z0
136
1,850

. 20

291 . 60
NA
1.600
0. 060

105
2,708
7.80

400
$0.01
304. 00
0. 820
1.890
0.095
21.0
2,120

8. 20

NA
0.1
I72.00
0.210
Q.250
0.010
2.0
1,800
8.0

10
<0.01
298.00
0.0735
0.280
0.014
10.0
2,000
8.320

400
£0.01
350.30
NA
0. Q60
0.015
5.0
2,178
8.10

10/8%

350
<0.01
399.20
0.920
2.140
0.095
8.0
1,900
8.30

NA
<0.01
3446.00
0.190
0.560
0.030
87.0
2,050
8.30

1o/81

&S0
<0.01
1,095.00
0.080

0. 295
0.017
8.1
1,850
g.30

S00
0,01
3646.90
Q.760
1.720
0.070
28.0
2,175

7.90

NA
NA
NA
NA
14.800
0.518
640
1,688
7.80

0.050
50.0
1,700
8.10

200
4.50
293.60
0.640
1.110
0.022
18.0
362

8.20

£0.01
297.50
0.810
1.920
0. 090
114
2,372

8.10



Sampling Date: 3-81 4-81 5-81 6—-81
HC1

Flow (gpm) NA NA 25 NA
Acidity as CaCO03 mg/1 < 0.1 < 0.01 10.00 < 0.01
Alkalinity as CaCO3 mg/l1 F70.00 416.00 360,00 408.00
Dissolved Iron mg/l 0.030 0.010 ©.140 0.010
Iron as Fe (Total) mg/1 . 060 0.230 0.270 0.120
Manganese as Mn (Tot) mg/1 0.030 0.020 0.040 0.050
Suspended Solids mg/l 1.0 23.0 12.0 44.0
Total Dissolved Solids mg/l 1,400 1,450 1,300 1,450
pH Units 7.70 8.10 8.00 - 8.10
Sampling Date: 7-81 8-81 10-81 11-81
HC1

Flow (gpm) 40 3 33 25
Acidity as CaCO3 mg/1 < 0.01 < 0.01 < 0.01 < 0.01
Alkalinity as CaC0OZ mg/1 420,00 416.00 985.00 452. 00
Dissolved Iron mg/l 0.070 0.090 0.130 0.019
Iron as Fe (Total) mg/1 0.080 0.140 0.265 0.155
Manganese as Mn (Tot) mg/l 0.050 0.120 0.130 0.030
Suspended Solids mg/1 11.0 5.9 6.6 16.0
Total Dissolved Solids mg/1 1,400 1,400 1,500 1,500
pH Units 8.20 8.30 8.20 8.10
Sampling Date: 12-81 4-82 5-82 6—-82
HC1

Flow (gpm) 17 12 &0 65
Acidity as CalO3 mgr1l < 0.01 <0.01 4.00 2.00
Alkalinity as CaCO3 mg/l I60. 00 282.00 517.50 412.00
Dissolved Iron mg/l 0.013 NA NA 0. 040
Iron as Fe (Total) mg/1 0.130 0.030 2.250 0.070
Manganese as Mn (Tot) mg/l 0.025 0.010 0.100 0.010
Suspended S5olids mg/l1 11.0 4.0 106 7.0
Total Dissolved Solids mg/1 1,325 1,366 1,372 1,375
pH Units 8.10 7.80 7.90 8.00
Sampling Date: 7-82 8-82 10-82 4-83
HC1

Flow (gpm) 45 4Q 10 NA
Acidity as CaCO3 mg/1 <0.01 <0.01 6. 00 NA
Alkalinity as CaCO03 mg/1 339.50 S23.00 211.00 NA
Dissolved Iron mg/1 0.040 0.040 0.0328 NA
Iron as Fe (Total) mg/l 0.040 0.044 0.040 49.300
Manganese as Mn (Tot) mg/1 0.010 0.055 0.042 1.450
Suspended Solids mg/1 2.0 2.0 14.0 2,152
Total Dissolved Solids mg/l 1,425 1,502 1,500 1,188

pH Units 8.00 8.10 7.80 8.10



001 002

_4-6-81_ ~4-6-81
Aluminum, Al mg/l 0.016 0.025
Ammonia, NH3 mg/1l 0.10 0.45
Antimony, Sb mg/1 <0.001 <.001
Arsenic, As mg/1 0.002 0.005
Barium, Ba mg/l 0.035 0.045
Bicarbonate, HNOZ mg/1
Boron, B mg/1 0.020 0.033
Cadmium, Cd mg/1 <0.001 <0.001
Beryllium, Be mg/1 <0.01 <0.01
Bromide, Br mg/1 <0.001 <0.001
Cobalt, Co, mg/l <0.001 <0.004
Chromium, Cr mg/1 <0.001 S0.001
Conductivity, umhos/cm .
Copper, Cu mg/l 0.003 0.006
Flouride, F mg/1 0.35 0o.41
Hardness, CaCO0% mg/1
Iron, Fe (total) mg/l 0.120 0.170
Lead, Fb mg/1 0. 003 <O.001
Magnesium, Mg mg/l 112.80 P4L.0Q0
Manganese, Mn mg/l1 0.012 Q.016
Mercury, Hg mg/l 20,0002 S0, 0002
Molybdenum, Mo mg/l 0.003 0.009
Nickel, Ni mg/1l 0.094 0.095
Nitrate, NO3-N mg/l O.66 0.62
Nitrite, NO2-N mg/1 +0.01 .08
Fhosphate, F04 mg/l Q. 070 Q. 060
Fotassium, kK mg/1
Selenium, Se mg/l 20,001 “0.001
Sodium, Na mg/l
Sulfate, S04 mg/1 FF0 960
Sulfide, S mg/1 S 0.67 .92
Suspended Solids mg/1 20.0 28.0

Total Combustable Solids mg/l

Total Dissolved Solids mg/1

Zinc, Zn mg/1 0.006 0.019
pH Units



Sampling Date: 3711781 I/27/81 4/46/81 4/22/81
001 - o T
Average Flow (Mgpd) NA NA 1.60 1.60
Acidity as CalOZ mg/l 0.1 0.1 NA w0.1
Alkalinity as CaCOZ% mg/l 376.00 278.040 NA 386.00
Dissolved Iron mg/l1 0,220 Q. 040 NA 0.020
Iron as Fe (Total) mg/l 0.240 Q. 140 Q. 120 0.080
Manganese as Mn (Tot) mg/l 0.010 0.010 0.012 O.020
0il and Grease mg/1 1.60 NA Q.80 NA
Suspended Solids mg/l 8.0 8.0 20.0 25.0
Total Dissolved Solids mg/l 1,770 1,780 NA 2,100
pH Units 770 7.80 7.30 8.10
Sampling Date: S/13/81 &/11/781 &/24/81 7/8/81
Q@l ___________________________________________________________________________
Average Flow {(Mgpd) 1.60 1.60 0.197 0.197
Acidity as CalCO03 mg/1 £0.01 “0.01 40,01
Alkalinity as CaCO0Z% mg/l F70.00 6600 366.00
Diesolved Iron mg/l 0.010 0.180 0.050
Iron as Fe (Total) mg/l 0.080 0,210 0.080
Manganese as Mn (Tot) mg/1 0.010 0.010 20,001
0il and Grease mg/l 1.00 NA L0.01
Suspended Solids mg/l 1.0 29.0 ?.0
Total Dissolved Solids mg/l 1,700 1,900 1,850
pH Units 8.10 8.10 .20
Sampling Date: 7/22/81 8/12/81 8/26/81 9/92/81
561 S e o em e - -

Average Flow (Mgpd) 0. 197 Q.197 0.197 0.197
Acidity as CaCOZ mg/l 20.01 “0.01 T.46 3.60
Alkalinity as CaCOZ mg/l F72.00 370,00 88.00 Z40.00
Dissolved Iron mg/l 0.185 0.0358 G. 150 0,024
Iron as Fe (Total) mg/l 0. 240 0. 050 0.260 0.110
Manganese as Mn (Tot) mg/1 0.012 0.010 0.018 0.015
gil and Grease mg/l NA 1.60 NA 1.40
Suspended Solids mg/1 5.0 4.0 12.5 10.0
Total Dissolved Solids mg/1 1,822 1,800 1,850 1,973
pH Units 8.20 8.30 7.30 769
Sampling Date: {/9/81 10/14/81 10/28/81 11/10/81
001l

Average Flow (Mgpd) 0. 197 O.271 0.271 0.271
Acidity as CaCO03 mg/1 +0.01 2.40 6. 00 “<0.01
Alkalinity as CaCO03 mg/1 368.00 FHIT .00 262,00 4739 .00
Dissolved Iron mg/l 0.040 0.040 0.085 NA
Iron as Fe (Total) mg/1 0.068 0,115 0.112 0.112
Manganese as Mn (Tot) mg/l 0.015 0.015 0.018 0.030
0il and Grease mg/l NA 2.50 NA 0.20
Suspended Solids mg/l 13.0 4.0 11.0 15.0
Total Dissolved Solids mg/l1 1,985 2,000 1,900 1,800

pH Units 8.10 7.95 7.90 8.10



SURFACE _WATER_QUALITY DATA - GENEVA_COAL _MINE

Sampling Date: 11715781 12/9/81 12723781 1/1%/8%2
Qo1 T T T
Average Flow (Mgpd) 0.271 0.271 0.271 Q.127

Acidity as CaCO3 mg/l
Alkalinity as CaCO0Z mg/1
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0Oil and Grease mg/1
Suspended Sclids mg/1

Total Dissolved Solids mg/l

pH Units
Sampling Date: 1727782 2/9/82 2/22/82 3/9/82
001
Average Flow (Mapd) Q.127 Q.319 0.319 0. 225
CAcidity as CaCO3 mg/l 001 NA 6.00
Alkalinity as CaC03 mg/l 278,00 NA 472.00
Dissolved Iron ma/l 0.110 NA 0.3280
Iron as Fe (Total) mg/l 0. 125 0. 240 0.420
Manganese as Mn (Tot) mg/l 0.044 NA 0.062
0il and Grease mg/l $1.0 NA 1.60
Suspended Solids mg/l 5.0 26.0 2.0
Total Dissolved Solids mg/l 2,000 2,150 24456
pH Units 7.70 7.70 7.80
Sampling Date: F/2E/82 4/713/82 4/27/82 5/13/82
001 R
Average Flow (Mgpd) 0. 325 0.11%9 0.119 0.162
Acidity as CaCOZ mg/l NA <0.01 N& 10.0
Alkalinity as CaCO0O3 mg/1 NA J25.90 NA I81.20
Dissolved Iron mg/l NA O. 180 NA O.250
Iron as Fe (Total) mg/l Q. 260 0.1925 0.286 0.250
Manganese as Mn (Tot) mg/l NA 0.020 NA 0.040
0il and Grease mg/l NA 1.4 NA 0.1
Suspended Solids mg/l 1.0 13,0 4.0 5.0
Total Dissolved Solids mg/l 2,308 2,694 2,632 2.566
pH Units 7 .80 7.50 7.90 7.80
Sampling Date: S/24/82 &6/8/82 &/2E/82 7/135/82
ééi__mm___ﬂﬁ*nmN_____u__”_w*__________~-”w*,mmmu_m”,,-_"m__ - -
Average Flow (Mgpd) 0. 162 0.184 Q. 184 0.183
Acidity as CaCO3 mg/l NA “0.01 NA 1.00
Alkalinity as CaCO3 mg/l NA 401.10 NA 313.40
Dissolved Iron mg/1l NA 0. 200 NA 0.250
Iron as Fe (Total) mg/l 0. 150 0.210 Q. 230 0.250
Manganese as Mn (Tot) mg/1 NA 0.015 NA 0.035
011l and Grease mg/1 NA 0.2 NA 1.2
Suspended Solids mg/l 2.0 9.0 H.O 5.0
Total Dissolved Solids mg/l 2,268 1,875 2,150 2,035

pH Units 8. 00 790 7 . 80 7.80



Sampling Date: 7/28/82 8/11/82 8/26/82 ?/13/82
Q01 TTTTTTTTTTTTTTTTTTTTTT o
Average Flow (Mgpd) 0.263 0.208 0.208 0.2%4
Acidity as CalOZ mg/l NA 1.00 NA .00
Alkalinity as CaCOZ mg/l NA 298.70 NA 348.50
Dissolved Iron mg/1 NA 0.050 NA 0.285
Iron as Fe (Total) mg/l 0.290 0.116 0.180 0.335
Manganese as Mn (Tot) mg/l NA 0.0355 NA 0.015
0il and Grease mg/1 NA “0.1 NA 0.4
Suspended Selids mg/l 1.0 7.0 z8.0 1.0
Total Dissolved Solids mg/l 1,970 1,890 1,820 2,610
pH Units g.00 8.00 7.20 7.60
Sampling Date: 9/28/82 10/12/82 10726/82 11/10/82
5
Average Flow (Mgpd) Q0. 263 0. 208 0.208 0O.234
Acidity as CaCOZ mg/l NA 1.00 NA F.00
Alkalinity as CaCO0OZ mg/l NA I98.70 NA 348. 50
Dissolved Iron mg/l NA 0,050 NA 0.285
" Iron as Fe {Total) mg/l Q.290 0.116 0. 180 0.335
Manganezse as Mn (Tot) mg/l NA 0.055 NA 0.015
0il and Grease mg/l1 NA 0.1 NA 0.4
Suspended Solids mg/l 1.0 7.0 8.0 1.0
Total Dissolved Solids mg/l 1,970 1,890 1,8250 2,610
pH Units 8.00 8.00 7.90 7.60
Sampling Date: i1/24/82 12/8/82 12/722/82 1/712/83
;QQL o o T o o o o o o
Average Flow {(Mgpd) 0.23 0.263 Q.265F 0.272
Acidity as CalCil mg/l NA 0,01 N& 0,014
Alkalinity as CaCOZ mg/l NA 319.80 NA 439,00
Dissolved Iron mg/l NA 0.420 NA 0.340
Iron as Fe (Total) mg/l 0.370 Q.430 0.210 QL340
Manganese as Mn (Tot) mg/l NA 0.025 NA Q0.0320
0il and Grease mg/l NA Q.6 NA 1.2
Suspended Solids mg/1 6.0 17.0 5.0 4.9
Total Dissolved Solids mg/l 1,920 1,815 1,840 1.890
pH Units 8.00 8.10 7.90 8.10
Sampling Date: 1/26/83% 2/9/783 2/22/8% F/9/83
Y
Average Flow {(Mgpd) Q.272 NA NA NA
Acidity as CaCOZ mg/l NA &. 00 NA S0
Alkalinity as CaCOZ mg/l NA 328.20 NA Z44,.70
Dissclved Iron mg/1 NA 0.380 NA 0,320
Iron as Fe {(Total) mg/l 0. 350 Q. 430 0.150 0. 320
Manganese as Mn (Tot) mg/l N& Q.020 NA 0.03Z0
0il and Grease mg/l NA Q.6 NA w002
Suspended Solids mg/l 17.0 26.0 <001 5.0
Total Dissolved Solids mg/l 1,850 1,800 1.775 1,810

pH Units 7.80 7.80 7.80 7.50



SURFACE_WATEK

Average Flow (Mgpd)

Acidity as CaCO03 mg/l
Alkalinity as CaCO03 mg/1l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
0il and Grease mg/1
Suspended Solids mg/l1

Total Dissolved Scolids mg/l
pH Units

Sampling Date:

001

Average Flow (Mgpd)
fAocidity as CaCOf mg/l
"Alkalinity as CalO03 mg/l
Digssolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
0il and Grease mg/l
Suspended Solids mg/l
Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaC03 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO0Z mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

NA
0.200
NA
NA
13.0
1,810
7.30

S/26/785

0.048
NA
NA
NA

0. 240
NE
NA
30.0

2,016
g8.00

0.075
<0.01
Z24.00
0,310
Q.370
0.025
0.2
3.0
2,160
7.10

&/8/78%

“0.01
S20.00
0,030
0.170
Q.027
0.2
29.0
1,988
7 .90

0.075
NA
NA
NA

Q. 290
Na
NA
15.0

2,172
7.80

&/29/8E5

NA
NA
NA

0.1 (:)(:!
N
NA
11.0

1,710
7.80

0.048
<0.01
338.00
0.190
G.190
0.018

“0.1

11.0
2,124

8. 20



SURFACE _WATER_GUALITY - _GENEVA _COAL_MINE

Sampling Date: 2/12/81 2727781 F/11/81 3/27/81
Qéi _________________________________________________________________________
Average Flow (Mgpd) NA NA NA NA
Acidity as CaCO3 mg/l “0.1 12.0 8.0 10.0
Alkalinity as CaCO0Z mg/l 4652.00 F0.00 F2.00 I90.00
Dissolved Iron mg/l NA 0.270 0. 620 0.310
Iron as Fe (Total) mg/l 0. 660 0,270 O.650 0. 340
Manganese as Mn (Tot) mg/l NA 0.025 0. 030 0.020
0il and Grease mg/l1 S5.60 NA 1.20 NA
Suspended Solids mg/1 Z.0 6.0 7.0 5.0
Total Dissolved Solids mg/1 1,750 1,930 1,750 1,700
pH Units 8.40 7 .50 7.60 7.30
Sampling Date: d/6/81 4/22/81 S/13/81 6711781
ooz O TTTTTTTTTTTTTTTTTTTTTTTT
Average Flow (Mgpd) 0.319 0.319 a.319 0.319
Acidity as CaCOZ mg/1 NA 10.00 359.00
Alkalinity as CaCOZ mg/1 NA 268,00 470,00

Dissolved Iron mg/l NA 0.020 0,050

Iron as Fe (Total) mg/1 Q0.170 0.310 0. 150

Manganese as Mn (Tot) mg/l 0.016 0,250 0.0Z0

il and Grease mg/l Q.80 NA 2.10

Suspended Solids mg/l 28.0 18.0 .0

Total Dissolved Solids mg/l NA i,9200 1,800

pH Units 7.40 7 .60 7.80

Sampling Date: &/24/81 7/8/81 7722781 8/12/81
Average Flow iMgpd) Q.319 0,228 0.225 Q0. 225
fAcidity as CaCOZ mg/l 6.80 8.00 5.70 20.00
Alkalinity as CaCOZ mg/l 404 . Q0 404,00 264,00 I8Z.00
Dissolved Ircocn mg/1 0.330 0.110 0.350 0.090
Iron as Fe {(Total! mg/1 Q. 3250 0. 140 0. 398 0. 150
Manganese as Mn (Tot) mg/l 0. 080 0,001 0.085 Q.010
0il and Grease mg/l NA “0.01 NA Q.80
Suepended Solids mg/l 19.0 7.0 4.0 5.0
Total Dissoclved Seclids mg/l 1,800 1,800 1,810 1,700
pH Units 7 .80 7.80 770 7.90
Sampling Date: 8/246/81 9/9/81 9/23/81 10/14/81
Average Flow {(Mgpd) 0,225 0.228 O.225 O.213
Acidity as CaCO03 mg/1l 10.00
Alkalinity as CaCO3 mg/l 451.00
Dissolved Iron mg/l 0.095
Iron as Fe (Total) mg/l 0.150
Manganese as Mn (Tot) mg/l 0.010
gil and Grease mg/l 0.20
Suspended Solids mg/l 2.0
Total Dissolved Solids mg/l 1,800

pH Units 7.80



SURFACE WATER _QUALITY DATA_—_ GENEVA_COAL MINE

Average Flow (Mgpd)

Acidity as CaCO03 mg/l
Alkalinity as CaCO0Z mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l1
0il and Grease mg/1
Suspended Solids mg/1l

Total Dissolved Solids mg/1l
pH Units

Sampling Date:

Average Flow (Mapd)

Acidity as CaCO03 mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
0il and Grease mqg/1
Suspended S5olids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

002

Average Flow (Mgpd)
Acidity as CaCO3 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iromn as Fe {({Teotal) mg/l
Manganese as Mn (Tot) mg/l
Uil and Grease mg/l
Suspended Solids mg/l
fotal Dissolved Solids mg/l
pH Units

Sampling Date:

Average Flow (Mgpd)

Acidity as CaCO3 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l1

Iron as Fe (Total) mg/l1l
Manganese as Mn (Tot) mg/1
0il and Grease mg/l1
Suspended S5olids mg/1l

Total Dissolved Soclids mg/l
pH Units

12/1%/81

2/22/82

Q. Q00

4/27/82

0.197
NA
NA
NA

0. 665
NA
NA

6.0

2,772

7 .60

11/25/81

12/9/81

1/71Z2/82 1/727/82 2/9/82
O 000 0L 000 0o GO0
/9782 I/2E/82 4/132/82
0. 122 O.122 0. 197
NA <0.01

MNA SF35.80

MNA 0.570

0,630 0.588

NA 0. 050

MN& 1.6

1.0 1Z2.0

2,516 2,404

7 .40 7 . 60

S/17/82 S5/724/82 &/8/82
0.185 0. 185 0.819
12.00 NA& 24.00
442,10 NA 410,20
0. 300 NA Q.250
Q. 300 0,230 Q.350
0.035 NA 0.045
S | NA 0.4
6.0 .0 Q.0
2,150 2,192 2,275
770 7.70 7.50



SURFACE WATER GUALITY DATA_ - GENEVA_ COAL _MINE

Sampling Date: b/ 23/82 7/132/82 7/29/82 8/11/82
éﬁézmm____w“m“mmwmww__“-n__m__u*~_~n«__w~~_________,_____“~“______~__
Average Flow (Mgpd) 0.819 0. 360 0. 360 0,253
Acidity as CaCO3 mg/l NA NA 10.00
Alkalinity as CaCOZ mg/l NA NA 311.80
Dissolved Iron mg/l NA N& 0.320
Iron as Fe (Total) mg/l 0. 160 1.100 0.350
Manganese as Mn (Tot) mg/l NA NA 0.030
0il and Grease mg/l : NA NA 0.2
Suspended Solids mg/l 5.0 14.0 5.0
Total Dissolved Solids mg/l 2,200 2,344 2,450
pH Units 7 .40 7.60 7.80
Sampling Date: T 8r27/82 9715782 Q@r/28/82 1o/12/82 o
a;:_wwwwmwﬁ___Mw__w__wﬂ____________m-“_______m__~_~~__m_____,______,_
Average Flow (Mgpd) Q.253% 0.185 . 185 0.1464
Acidity as CaCOZ mg/1 NA 5. 00 NA 8.00
Alkalinity as CaCO3 mg/l NA 344,10 NA 485.10
Dizssolved Iron mg/1 NA 0. 290 NA 0.0865
Iron as Fe (Total) mgrl1l 1.320 Q. 330 O.230 0.380
Manganese asz Mn {(Tot) mg/l NA 0.036 NA Q.041
0il and Grease mg/1 NA 0.1 NA “0.1
Suspended Solids mg/l 18.0 25.0 1.0 6.0
Total Dissolved Solids mg/l 1,900 2,190 1,820 1,800
pH Units 7.80 7.80 7.80 7.460
Sampling Date: io/s26/82 11/710/82 11/24/32 1278782
ooz - ) R B
Average Flow (Mgpd) 0. 164 0.180 i.180 O.153
Apcidity as CalOZ mg/l MNA 0,01 NA 3400
Alkalinity as CalO3 mg/l NA 2I39.60 NA Z20.20
Dissolved Iron mg/l NA 0.065 NA 0.520
Iron as Fe {Total) mgsl 0,240 D.120 O.570 0.53%5
Manganese as Mn (Tot) mg/1l NA 0L 020 NA 0.025
0il and Grease mg/l NA 0.8 NA 1.0
Suspended Solids mg/l 5.0 2.0 A 11.¢
Total Dissolved Sclids mg/l 1,910 1,900 2,300 2,503
pH Units 7.70 g.10 740 7.50
Sampling Date: 12722782 1/713/83 1727783 2/79/8%

Average Flow (Mgpd) 0. 153 0.993 0.993 0.150
Adcidity as CaCO03 mgr1l NA Q.00 NA 11.00
fAlkalinity as CaCO3 mg/l NA 422.50 NA 329.00
Dissolved Iron mg/1 NA 0. S500 Né NA

Iron as Fe (Total) mg/1 0.380 0.3530 0. 300 0.310
Manganese as Mn (Tot) mg/1 NA 0.025 NA 0.015
Jil and Grease mg/l NA “0.1 NA 0.1
Suspended Solids mg/1 8.0 F.0 27.0 27.0
Total Dissolved Solids mg/1 2,510 1,785 2,500 1,775

pH Units 7.70 7.50 7.60 7 .60



SURFACE_WATER GUALITY DATA_—-_GENEVA_ COAL_MINE

Sampling Date: 2722783 3/9/8= I/2E/83 4713783
B T T T e s
Average Flow (Mapd) 0.150 0.132 0.132 0.304
Acidity as CalC0Z mg/l NA 7.00 NA <0.01
Alkalinity as CaCO3 mg/l NA 331.30 NA 394.00
Dissolved Iron mg/l NA Q.270 NA 0.380
Iron as Fe (Total) mg/l ) QL2550 0.270 0. 285 Q.380
Manganese as Mn (Tot) mg/l NA 0.015 N& 0.015
0il and Grease mg/l NA 0.2 NA <02
Suspended Solids mg/l 1.0 3.0 13.0 <01
Total Dissolved Solids mg/l1 1,845 1,725 1,750 1,710
pH Units 7 .60 7.40 7.20 7.80
Sampling Date: 4/27/83 5/10/83 S/25/783 6/8/83
Y
Average Flow (Mgpd) 0.304 0.253 0.253

Acidity as CaCO02 mg/1 NA “<0.01 NA <0.01
Alkalinity as CaCOZ mg/l NA 428. 00 NA 374.00
Dissolved Iron mg/l NA 0.300 NA 0.030
Iron as Fe (Total) mg/l 0.410 0.445 0O.370 0.220
Manganese as Mm (Tot) mg/l NA 0.017 NA 0.015
011l and Grease mg/l NA 0.2 NA 1.2
Suspended Solids mg/l 14,0 11.0 27.0 12.0
Total Dissolved Solids mg/l1 1,788 1,822 1,978 1,902
pH Units 7.60 7 .80 7.80 7.70
Sampling Date: &H/29/83

ooz

Average Flow {Mgpd)

Acidity as CaCO3 mg/l NA

Alkalinity as CalO? mg/l NA

Dissolved Iron mg/l NA

Iron as Fe (Total) ma/sl 0.180

Manganeze as Mn (Tot) mg/1l NA

0il and Grease mg/l NA

Suspended Solids mg/l 13.0

Total Dissolved Solids mgsl 1,724

pH Units 7 .60

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCO0F mg/l
Dissclved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
il and Grease mg/1l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units



/11782

4/6/81

5/13/81

BEOD 5 day mgr1l

Free Chlorine (Avail) as ClZ2
MFN Fecal Coliform MPN/100O ml
MFN Total Coliform MPFN/10OO ml
8il and Grease mg/1l

Suspended Sclids mg/l

Total Chlorine mg/1

pH Units

Sampling Date:

4.8
0. 20
2.0

8.0
2.01
26.0
NA
7.80

0.19
0.19
70

1,300
Z.80
4.0

NA

7 .30

Q.04
0,04
T2.0
NA
“0.01
Z0.0
NA
7.350

oEZIL/8T T 7r/8/81 8/12/81

==

S day mg/s1

Free Chlorine (Avail) as ClZ
MFN Fecal Coliform MPN/100O ml
MFN Total Coliform MFN/710O ml
0il and Grease mg/1

Suspended Solids mg/1

Total Chlorine mg/1

pH Units

Sampling Date:

16.8
NA
“2.0
130
0,01
32.0
0.04
7 .20

10/15/81

12.0
NA
23.0
700
.20
J0.0
Q.01
7 .50

ii/710/81

4.5
NA
23.0

3,200
5.40

2.0
Q.08
730

11712/81

11.0
Né
2.0
110
<0.01
.0
.06
7.70

12/9/81

QO3
BOD 3 day mg-rs1

MFN Fecal Coliform MFEN/10O ml
MFN Total Coliform MPN/100 ml
Jil and Grease mg/l

Suspended Soclids mg/l

Total Chlorine mg/1

pH Units

Sampling Date:

2.6
C2.0
8.0
2.70
4.0
1.58
7.68

4.4
NA
NA
0O.80
2.0
3017

7 .50

NA
LR

T e W

T2.0

NA
NA
NA
MNA

3/9/82

2.0
S2.0
G200

4.00

]

- L

2.14
T .70

4/14/82

MFN Fecal Coliform MPN/100 ml
MFN Total Coliform MPN/10O ml
0il and Grease mg/l

Suspended Solids mg/l

Total Chlorine mg/1

pH Units

b.6
3, 300
13, 000
2.20
12.0
.11
7. 40

7.70

P20
1,700
1.6
4.0
0.0b6
7.70



Sampling Dates: S/17/82 678784 7/13/82 8/11/82

O

BOD S5 Day mg/1l 3.7 .5 12.6 9.5

MFM Fecal Coliform MFN/10O ml 2.0 <2.0 5.0 2.0
MFN Total Coliform MEN/100O ml 7.0 14300 13,000 4,900
011 and Grease mg/1 4.0 1.8 13,0 0.6
Suspended Solids mg/l1 16.0 22.0 18.0 8.5
Total Chlorine mg/l 20,01 20,01 C0.01 C0.01
pH Units 7 .20 7.80 7 .50 7.90
Sampling Date: o e @ pYG/82 7 10/12/82 1y A19/B2 - Y 2/8/82 -0
ooz T
BOD 5 Day mg/l1 7.0 5.C 2.0 2.1
MFN Fecal Coliform MFN/100O ml 12,0 2.0 T2.0 <2.0
MFN Total Coliform MFN/100 ml 2.0 21.0 2.0 11.0
0il and Grease mg/l 0.4 0.8 0.6 0.6
Suspended Solids mg/l 16.0 18.0 8.0 15.0
Total Chlorine mg/1 T0.01 5.48 0,635 0.83
pH Units 7 .30 7 .60 NA 7 .60
Sampling Date: 1/12/83 2/9/8% 3/9/83 4/13/83
Y 5=
BOD 5 day mg/1l 4.4 5.2 5.0 2.8
MFN Fecal Coliform MFN/10OO ml w2 w2 <2 L2
MFN Total Coliform MRFN/100 ml 2.0 79.0 2.0 3Z.0
Uil and Grease mg/1 002 0.2 0.2 0.2
Suspended Solids mg/1 24,0 13.0 12.0 4.0
Total Chlorine mg/l 0.84 0.07 4.22 0.4
pH Units 7 .80 7.50 7 .30 7.40
Sampling Date: 5/10/83 6/8/85

BOD S day mg/1 .2 2.90

MPN Fecal Coliform MPN/100 ml o2 2

MFN Total Coliform MPN/10O ml 2.0 22.0

0il and Grease mg/l “0.2 0.6

Suspended Solids mg/l 12.0 14.0

Total Chlorine mg/l 0.09 =0, 02

pH Units 7.90 7.80



SURFACE WATER GQUALITY DATA
GENEVA COAL MINE

Sampling Date:

Flow (gpm)

Acidity as CaC03 mg/1
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow {(gpm)

Acidity as CaCO% mg/1
Alkalinity as CaCO3I mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

B-1

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

B-1

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaC03 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

424.00
0.270
0.3210
0.020

18.0
1,900
8.40

7S
T0.01
356.0Q0
Q. 020
0.440
O.03Z0
136
1,850
8.20

0,01
291.60
NA
1.600
0. 060

105
2,708
7.80

400
<0.01
304,00
0.820
1.8%90
0.095
21.0
2,120

8.20

NA
<0.1
I72.00
0.210
0. 250
0.010
9.0
1,800
8.0

298.00
0.075
0.280
0.014

10.0
2,000
8.30

400
T0.01
350.30
NA
0.0Q60
0.015
3.0
2,178
8.10

10/82

350
<0.01
399.20
0.920
2.140
0.095
8.0
1,200
8.30

NA
<001
3446.00
0.190
0. 560
0.030
87.0
2,080
8. 30

10/81

650
$0.01
1,095.00
0. 080
0.255
O.017
8.1
1,850
8.30

200
“0.01
366.90
0.760
1.720
0.070
8.0
2,175

7 .90

NA
NA
NA
NA

14.800

0.515
640
1,688
7.80

50.0
1,700
8.10

Z00
4.50
293.60
0.640
1.110
0.022
18.0
362
8.20

“0.01
297.30
0.810
1.920
Q.0%0
114
2,372

8.10



Flow (gpm)

Acidity as CalCO0O3 mg/1l
Alkalinity as CaCO0O3 mg/1
Disgolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l1
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

NA

< 0.1
434.00
0.060
0.190
Q. 050
NA

Q00
7.80

NA
2.50
418.00
NA
0.1460
0.010
NA
1,000
8.00

20
4.00
450.00
0.320
0. 440
0.050
9.0
00

8. 20

Flow (gpm)

Acidity as Cal03 mg/1
Alkalinity as CaC0O3 mg/1l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/1
Alkalinity as CaC03 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

RSZ

Flow (gpm)

Acidity as CaCO3 mg/1l
Alkalinity as CaC03 mg/l
Dissoclved Iron mg/1

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

NA = NOT AVAILABLE

< 0.01

424,00
0.010
0.400
0.010

113
00
8.10

0.450
0.015
6.1
930
8. 30

- 34
4,00
424, Q0
<0.001
0,010
0.010
14.0
250

7 .80

NA
QOO
8.10

30
18.00
411.00
0.010
0.010
0.002
11.0
00
7.60

24 .

4.00
416.00
<0.001
0.070
0.010
5.0
00
8.10

24

< 0.01
388. 00
0.015
Q.460
0.017
2.0
Q00

8. 30

C

o OO
g OO
S A WO O R

ol i NeNeNeRult

AN ]
s

~N
o Ch
c o

25

T 0.01

430,00
0.018
0.420
0.00%9

8.0
250
8.10

20

< 0.01
494, 00
NA
L0001
0.010
7.0
1,050
7.80

30
<0.01
536.00
0.060
0.1350
0.015
5.0
862
8.20



GRDUNDNQTER GUALITY DATA —_ GENEVA CDAL MINE

Sampling Date: 9-82 10-82 4-83Z

RS2

Flow (gpm) 25 30 20

Acidity as CaCO03 mg/1 £ 0.01 5.00 NA
Alkalinity as CalCO03 mg/1 318.30 552 NA

Dissolved Iron mg/1 0.045 0.040 NA

Iron as Fe (Total) mg/l 0.056 Q.04%9 0.180

Manganese as Mn (Tot) mg/l 0.010 0.012 0. 003

Suspended Solids mg/l 11.0 8.0 61.0

Total Dissolved Solids mg/1l 746 210 P66

pH Units 8.10 7.80 7.90

Sampling Date: 1-81 2-81 3-81 4-81
ZWB

Flow {(gpm) e 3 - 3 — I &
Acidity as CaC03 mg/l <O.1 <0.1 2.0 3.60
Alkalinity as CaCO3 mg/l 184.00 168.00 162.00 150.00
Dissolved Iron mg/l 0.420 0.050 0.040 Q. 030
Iron as Fe (Total) mg/l 0.640 0.060 0.060 0.070
Manganese as Mn (Tot) mg/l1 0.030 0.020 0.020 0.020
Suspended Solids mg/l 59.0 10.0 8.0 8.0
Total Dissolved Solids mg/l1 2,200 2,200 2,100 2,200
pH Units 7.40 8. 00 7.70 8.10
Sampling Date: 5-81 6-81 7-81 g8-81
2WE

Flow (gpm) 3 = 5 7
Acidity as CaCOX mg/l S5.70 £0.01 10.80 L0.01
Alkalinity as CaC0OT mg/l 124.00 140.00 350.00 210,00
Dissolved Iron mg/l 0.140 0.033 0.150 0.146
Iron as Fe (Total) mg/1 0. 360 0.075 0.380 0.410
Manganese as Mn (Tot) mg/l Q.030 0.025 0.027 0.020
Suspended Solids mg/1 19.0 13.0 15.0 1.0
Total Dissolved Solids mg/l 2,300 2,400 2,080 2,200
pH Units 8. 00 8.10 7.60 7.90
Sampling Date: 7-81 10-81 11-81 12-81
ZWE

Flow (gpm) 3 K] 3 3
Acidity as CaCO03 mg/l 2.00 <0.01 <0.01 <0.01
Alkalinity as CaCO3I mg/1 265.00 198.10 203.3 228.20
Dissolved Iron mg/l 0.136 0.150 0.150 0.150
Iron as Fe (Total) mg/l 0.390 0.380 0.380 0.400
Manganese as Mn (Tot) mg/l 0.022 0,025 0.025 0.027
Suspended Solids mg/1 24.0 17.0 3.0 7.0
Total Dissolved Solids mg/l 2,200 2,173 2,200 2,175
pH Units 8.10 7.90 8.10 8. 20

NA = NOT AVAILABLE



2WH

Flow (gpm)

Acidity as CaC03 mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

12.00
204,40
Q.350
0. 365
0.030
23.0
2,379

<
7.50

12.00
249,20
0.020
0.050
0.020
40.0
24200
8.00

< 0.01
205. 20
NA

0. 100

0.020

10.0

3,516

2.00
232.70
NA
0.100
0.020
7.0
2,232
7.80

<WH

Flow (gpm)

Acidity as CaC0Z mg/l
Alkalinity as CaCO3 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/1l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Dates:

ZWE

Flow (gpm)

Acidity as Cal03 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mgr1

“Manganese as Mn (Tot) mg/1 -

Suspended Solids mg/l
Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l1
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

NA = NOT AVAILABRLE

<0.01
Q9. 60
0.030
Q. 200
0.003

1.0
, 728
8.1¢

h

od
>

<0.01
19%.70
0. 090
0.100

0020

4.0
2,410
8. 20

1.50
219.20
0.113
0. 180
0.015
17.0
2, 400
7.70

<0.01
183. 40
0.130
0. 140
0.015

8.0
2, 300

8. 00

4.00
211.70
0.0%90
0.0%90
0.015
Z.0
34490
7.80

7.00
193.50
0.090
Q.09
0.012
1.0

=25

—al

8. 00

-~
-~



GROUND _WATER_GQUALITY DATA_-—_GENEVA_COAL _MINE

Sampling Date: 1/81 2/81 z/81 4/81
1EZ o -
Flow {(gpm) 1 1 1 1
Acidity as CaCO? mg/1 <001 0.1 4.0 10.80
Alkalinity as CaCOZ% mg/1 330,00 294.00 296,00 290.00
Dissolved Iron mg/1 0. 030 0.010 0.020 0.070
Iron as Fe (Total) mg/l 0,050 Q. 020 0. 040 G. 080
Manganese as Mn (Tot) mg/1 0.010 0.010 0.010 O.020
Suspended Solids mg/l 13.0 11.0 F.0 6.0
Total Dissolved Solids mg/l 1,200 1,810 1,800 1,875
pH Units 7.60 8.10 770 8.10
Sampling Date: S5/81 8/81 7/81. 8/81
1EZ

Flow (gpm) 1 i i i
Acidity as CaCOZ mg/l 7.60 <0.01 1.80 <0.01
Alkalinity as CaCOZ mg/l 270.00 J22.00 F10.00 298.00
Dissolved Iron mg/l 0.010 0.035 0. 009 0.010
Iron as Fe {(Total) mg/l Q.150 0.095 0.136 0.150
Manganese as Mn (Tot) mg/1 0,010 0.021 0.011 0.019
Suspended Solids mg/l 5.0 10.0 1.0 4.0
Total Dissolved Solids mg/l 1,800 2,000 1,980 2,000
pH Units 8.00 8.00 8. 20 7.90
Sampling Date: 9/81 10/81 11781 12/81
1EZ23 1E-B

Flow {(gpm) i 1 1 1
Acidity as CaCOoZ mg/l .00 L0001 Z0.01 0,01
Alkalinity as CaC0OZ mg/1 4739 .00 312,00 287.10 317.80
Dissolved Iron mg/l 0,020 0.022 0.014 0,011
Iron as Fe (Total) mg/l O.156 0.160 0.185 0.155
Manganese as Mn (Tot) mg/l Q.0DZ0 0.015 0.014 Q.009
Suspended Solids mg/1 14.0 1Q.0 13,0 1.0
Total Dissolved Solids mg/1l 1,900 1,900 1,980 1,875
pH Units 8.50 g.00 g.10 8.20
Sampling Date: 1/82 =2/82 3782 4/82
1EZ; 1E-B

Flow (gpm) i 1 1 1
Acidity as CaCO03 mg/1l “0.01 2.00 “0.01 20.01
Alkalinity as CaCO03 mg/1 297.70 F11.10 317.90 325.00
Dissolved Iron mg/1 0.030 0.0Z0 NA NA
Iron as Fe (Total) mg/l 0.060 0. 170 0.020 0.040
Manganese as Mn (Tot) mg/l 0.010 0.010 0.010 0.010
Suspended Solids mg/l 20.0 11.0 11.0 6.0
Total Dissolved Solids mg/1 1,975 1,950 2,714 1,420

pH Units 7.80 8.00 7.90 8.00



Flow (apm)
Acidity as CaCO0? mg/l
Alkalinity as CaCO03 mg/1

Dissolved Iron mg/1
Iron as Fe (Totall) mg/1
Manganese as Mn (Tot) mg/1

Suspended Solids mg/1
Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/1
Alkalinity as CaCOX mg/l
Dissglved Iron mg/1l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity a=s CaCl0Z mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as €CaCO03 mg/1
Alkalinity as CaCO3 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l1
Suspended Solids mg/1

Total Dissolved Solids mg/1l
pH Units

0,01
315,00
0,002
20,001
1.0
2,622

8.00

Sump
13,00
405.20
« 240
1.400
0.105
3.0
2,715

7.60

—_BENEVA

1.00
3E5.50
0.011
Q.020
0.005
5.0
2,000
7.90

10782

Sump
5.00
218.00
10.550
130200
0.115
17.0
2,720
7.80

CaAL._MINE

0,01

317.30

Q. O20
(:) - (:)2(:)
0.008

4.0
2,626

8.00

356.70
0.019
Q.022
Q.006

12.0

2,825




GROUND _WATER GUALITY DATA_-—_GENEVA_COAL MINE

Sampling Date: 1781 2781 Z/81 4/81
ZE-H
Flow (gpm) Sump Sump Sump Sump
Acidity as CaCO03 mg/l 14.0 F0.0 16.0 18.00
Alkalinity as CaCO0X mg/l 482 .00 4146.00 22,00 408. Q0
Dissolved Iron mg/l 1.810 0.550 1.650 1.3250
Iron as Fe (Total) mgr1 1.830 1.770 1.820 1.470
Manganese as Mn (Tot) mg/l Q. 060 O.070 0. 060 0.050
Suspended Solids mg/1 6.0 7.0 10,0 8.0
Total Dissolved Solids mg/1 1,850 1,830 1,730 1,750
pH Units 7. 20 7 .40 7.10 7.70
Sampling Date: S/781 &/81 77,81 8781
ZE-B
Flow {(gpm) Sump Sump Sump Sump
Acidity as CaCO3 mg/1 24.70 S5.10 14.40 5.19
Alkalinity as CaCO0X mg/l I78. 00 428.00 420,00 398.00
Dissoclved Iron mg/l 1.250 0.996 1.3510 1.440
Iron as Fe {(Total) mg/1 1.470 1.510 1.54%2 1.825
Manganese as Mn (Tot) mg/1 0. 050 0.048 0.066 0.060
Suspended S5olids mg/l 5.0 20,0 8.0 4.0
Total Dissolved Solids mg/l 1,700 1,800 1,750 1,800
pH Units 7 .40 7.50 7.60 7. 40
Sampling Date: Q/81 10/81 11/81 2781
ZE-B
Flow (gpm} Sump Sump Sump Sump
fdcidity as CaCOZx mg/l 12.0 12.0 12.0 16.00
Alkalinity as CaCOs mg/l 252,040 448. 00 499,00 345,00
Dissolved Iron mg/l 0.810 1.100 0.965 1.130
Iron as Fe {(Total) mg/l1 1.520 1.588 1.550 1.3520
Manganese as Mn (Tot) mg/l 0. 065 0,055 0.076 0,046
Suspended Solids mg/l 17.0 10.0 F.0 57.0
1,750 1,750 1,750 1,700
Total Dissolved Solids mg/1l 7,90 7.80 7 .50 7 .60
pH Units
Sampling Date: 1/82 2/82 /82 4/8%
ZE-B
Flow {(gpm} Sump Sump Sump Sump
Acidity as CaCO3 mg/l 18.00 18.00 <0.01 24.00
Alkalinity as CaCOZ mg/l 317.80 550.00 479 .00 II2.70
Dissolved Iron mg/1 Z.380 0020 MA NA
Iron as Fe 3.380 0. 300 2.250 2.500
Manganese as Mn 0.080 0. 040 0.060 0.060
Suspended Solids mg/l 8.0 12.0 14.0 5.0
Total Dissolved Solids mg/1 1,825 1,850 2,162 1,690
pH Units 7.50 7.50 7.350 7.50



GROUND WATER_GQUALITY DaTa

<E-H

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaC03 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mgsl
pH Units

Sampling Date:

Flow (gpm?

Acidity as CaCO0Z mg/l
Alkalinity as CaCO03 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/1l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/1

Iron as Fe {(Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l

pH Units

I69.20
2.100
2.100
0. 050

6.0
2,022

7«60

Sump
11.00

5989. 20
. 220

P 2350

0.045

S.0
1,800
7 .80

- _GENEVA_COAL MINE

Sump
10.00
IE2.30
1.450
2.100
0. 050
I.0
1,850
7.40

Sump
11.00
44.00
1.540
1.680
0.045
10.0
1,710
7.70

Sump
7.0
442,00
1.900
1.9:20
0.045
2.0
2,086

7. 60

Sump
16.00
435,00
1.800
1.870
Q.050
15.0
1,775
7.50



Sampling Date: 1/81 2/81 3/81 4/81

éggggmmmm____m_,w_w_~_NWW,____-wwm*w_*m“m_N,_m_mw_,_,__“m~,__________”
Flow (gpm)

Acidity as CalO3 mg/l 8.0 4.0 48.0 37.80
Alkalinity as CaCO3 mg/1 HZ22.00 544,00 S80. 00 584.00
Dissolved Iron mg/l 0. 060 QL 0Z0 0.040 Q.040
Iron as Fe (Total) mg/1 0. 120 0,090 0. 080 0.0%0
Manganese as Mn (Tot) mg/1 0.010 0. 010 0.020 0.010
Suspended Solids mg/l S.0 10.0 15.0 10.0
Total Dissolved Solids mg/l 2,200 2,100 2,100 2,150
pH Units 7 .00 7.60 7 .00 7.40
Sampling Date: 2781 &/781 7781 8/81
2l N=k

Flow {(gpm) ' 3 z
Acidity as CaCO03 mg/1l S57.00 40.80 4= 20 S0.17
Alkalinity as CaCO03 mg/l 582,00 EEZ0D.L 00 &E50 .00 618,00
Dissolved Iron mg/l 0. 090 0.050 0.110 O.1320
Iron as Fe (Total) mg/i 0. 140 D.110 0. 1&0 0.188
Manganese as Mn (Tot) mg/l Q. 0320 0. 009 0,031 0.027
Suspended Solids mg/l 16.0 6.0 8.0 7.0
Total Dissolved Solids mg/sl 2,100 2,300 2,400 2,450
pH Units 730 7420 7 .40 7.20
Sampling Date: P/81 10/81 11,781 12/81
ELN—E

Flow {(gpm) = 3 ) 3
Acidity as CaCOZ mg/l I2.00 48.00 28. 00 E8.00
Alkalinity as CaCO0I mg/l 526.00 520, Q0 752,00 140,00
Dissolved Iron mg/sl Q. 133 0.095 0.095 0.110
Iron as Fe (Total) mg/1l 0. 200 0.150 O.14884 0.165
Manganese as Mn (Tot) mg/sl 0.0Z20 O.027 0.014 .05
Suspended Solids mg/l 12.0 11.00 F.0 8.0
Total Dissolved Solids mg/l 2,330 2,275 2, Z00 2,250
pH Units 750 7230 o DD 730
Sampling Date: 1/82 2782 /82 4/82
ZLN=E

Flow {(gpm) 3 3 %] 3
Acidity as CaCOZ mg/l 38.00 46.00 14.00 58.00
Alkalinity as CaCOZX mg/1 319.40 230.90 830.00 341,20
Dissolved Iron mg/l 1.2990 0.300 NA NA
Iron as Fe (Total) mg/1 1.320 0,255 0. Z00 0.140
Manganese as Mn (Tot) mg/l 0,040 Q.0Z0 0.0Z0 0,025
Suspended Solids mg/l 11.0 8.0 22.0 3.0
Total Dissolved Solids mg/l 2,350 2,400 3,640 2,428

pH Units 7.20 7.20 7 .20 7.20



GROUND _WATER_QUALITY DATA -— GENEVA _COAL _MINE

Sampling Date: 5782 &/82 7/82 g/82
LLN-K

Flow {(gpm) = %] 3 3
Acidity as CaCO0Z mg/1l b4 . 00 J0L00 36,00 74.00
Alkalinity as CaCO3 mg/l 1,210.00 552.00 408, 00 799.00
Dissolved Iron mg/l Q. 020 0. 040 0.090 0.110
Iron as Fe (Total) mg/rl 0.050 Q.100 2.0%0 0. 120
Manganese as Mn (Tot) mg/1 0.010 0.015 0.015 0.016
Suspended Solids mg/l 1.0 11.0 20.0 16.0
Total Dissolved Soclids mgr/l F,586 2,600 Z,542 2,225
pH Units 7 .00 7.10 7. 20 7.10
Sampling Date: 9/82 10/82

JEL IR

Flow (gpm) 1 1

Acidity as CaCO3 mg/l 27.00 Z5.00

Alkalinity as CaCO03 mg/l 789 .20 844 .00

Dissolved Iron mgr1 0.080 0,133

Iron as Fe (Total) mg/1l 0.110 0. 140

Manganese as Mn (Tot) mg/1 0.015 0.015

Suspended Solids mg/l 1.0 29.0

Total Dissolved Solids mg/1 2,710 2,620

pH Units 7.10 7430

Sampling Date:

Flow (gpm)

Acidity as CaCO3X mg/1
Alkalinity as CaCO0OZ mg/1
Dissoglved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/1

Total Dissolved Solids mg/1
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaCO3 mg/l
Alkalinity as CaCO03 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units



GROUND_WATER

Main_ Slope

Flow (gpm?

Acidity as CalOZ mg/l
Alkalinity as CalC0Z mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Scolids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow {(gpm?

Acidity as CaCOZ mg/l
Alkalinity as CaCO3I mg/1
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

- Sampling Date:

Flow {(gpm)

Acidity as CaCO3F mg/1l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Sclids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

QUALITY_DATA_—

Sump
8.0
44z, 00
1.3230
1.930
0.110
14.0
2,200

720

Sump
Z.80
270,00
1.100
1.580
0,020
44,0
1,700
g8.10

Sump
10,00
214.00
0.470
1.410
0,039
5.0
2,150
8. 00

GENEVA_COAL _MINE

Sump
10.0
404,00
2.150
2.150
0. 100
.0
2,050

7. 60

Sump
8.50
404,00
1.600
2.200
0.08%5
4.0
24 150

7.60

10/81

Sump
18.00
407 .00
1.0&0
1.850
0,031
12.0
2,125

7.50

Sump
18.0
398.00
2.120
2.130
0. 100
15.0
2,000
7.20

Sump
. 20
T90., 00
1.170
1.650
0.025
10.0
2,100
7 .80

Sump
14,00
287.00
1.160
1.4650
0.025
14.0
2,100

8.03

Sump
16.20
376.00
1.850
1.960
. 0920
10.0
2,000

7 .60

Sump
6.92
360,00
1.350
1.770
0.035
H.0Q
2,200

n
7 .60

Sump
12,900
277 .00
1.130
1.663
0.019
15.0
2,050

7.70

Main_Slope

Flow (gpm)

Acidity as CaCO3 mg/1
Alkalinity as CaCO3 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sump
20,00
IF2.30
0.020
2.380
0.100
10.0
2,179
7.40

Sump
20.00
Z20.70
1.900
1.950
0.100
18.0
2, 200

7.50

Sump
200
500, Q0
NA
1.750
0. 100
12.0
2,770
7.50



COAL MINE

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Digssolved Solids mg/l
pH Units

Sampling Date:

Sump
“0.01
270010
0.310
Q. 340
6.0
2,016
8.10

Sump
15.00

241.20

0.260
0.450
0.035

7.0
2,020

7 .60

Main_Slope

Flow (gpm)

Acidity as CaCO2 mg/l
Alkalinity as CaCO= mg/1
Dissolved Iron mg/1l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissclved Solids mg/l
pH Units

Sampling Date:

5/82 &/82

Sump Sump
20,00 10,00
I51.30  3,8967.00
2.000 0.785
24200 2.250
Q.070 0.095
18.0 4.0
2,584 2,225
7 .50 7.40
?/82 10/82

Sump Sump
0,01 ?.00
185.10 287.30
1.650 1.550
1.800 1.870
0.045 0.095
5.0 0.0
1,795 2,090
g.20 7. 60

{gpm}

Acidity as CaCOZ mg/l
Alkalinity as CaCO03 mg/1
Discsolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn {(Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

Flow (gpm)

Acidity as CaC03 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/1

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/1l
pH Units



GRAUND _WATER

QUALITY _DATA_—

GENEVA_COAL MINE

Flow (gpm)

Acidity as CaCO03 mg/l
Alkalinity as CalO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/1

Total Dissolved Solids mg/l
pH Units

Sampling Date:

0.1
384.00
Q020
.00
Q.010
5.0
1,650
7 .50

0.1
Z48.00
0.OZ0
0. 020
0.010
4.0
1,600
8.20

4.0
I36.00
0.010
0.020
D.010
5.0
1,575

7.80

7.20
328. 00
0.0 6 s
Q. 020
7.0
1,875
8.00

12_N-M

Flow {(gpm)

Acidity as LCaCO3 mg/l
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/1l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

5.70
318.00
0,080
0.010
8.0
1,700
.10

0,01
342,00
0,035
0.077
0.019
F.0
1,800
8.10

10781

20
10,01
250.00
Q.027
0.095
0,011
4.0
1,730
8. 40

20
<0.01
326.00
O.03E8
Q. 099
0.013
2.0
1,780
790

Flow (gpm)

Acidity as CaCOZ mg/l
Alkalinity as CaC0X mg/l
Dissalved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Sclids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

&.00
212.60
O, 040
O, 080
O.012

41.0
2,450

7.0

20
12.00
218.80
0. 045
0. 089
0.011
25,0
2,350

7. 60

0.0480
O.075
0.014

22,0
2,350

7 .80

0.035
0.088
0.012

16.0
2,200

8.00

12N-M
Flow {(gpm)

foidity as CaC03 mg/l
Alkalinity as CaCOZ mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/1
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

24
12.00
269.80
0,350
0.680
0.110
12.0
2,125

7.70

20
8. 00
290.70
0. 430
0. 450
0.0920
20.0
2, 000
8.00

0.610
0. 160
21.0
3,096
7.70

12.00
250.40
NA
Q.790
0.120
18.0
2,186
7.80



e

GROUND _WATER _GUALITY DATA — GENEVA_COAL _MINE

Sampling Date:

5/82

6/82

7782

8/82

1ZN-M
Flow (gpm?

Acidity as CalO3 mg/l
Alkalinity as CalCO03 mg/l
Dissolved Iron mgrs1l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units : »

Sampling Date:

20
<0.01
204, 40
0. 350
0. 350
Q. OGO
1.0
2,398

8. 00~

20
L0.01
294.90
0.155
0.3850
0. 050
11.0

2, 050

e 7.90

10782

20
COL.01
292,20
0. 280
Q. 280
0. 060
6.0
2,756

[ 8.- 00_._ .

20

.00
288. 10
0.250
0. 260
0.061

5.0
2,050

-8 10

1ZEN=M

Flow <gpm?

Acidity as CaCO2 mg/sl
Alkalinity as CaCO3 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units

Sampling Date:

20
0,01
200,30
0.180
Q. 200
0.045
3.0
2,090
8. 20

20
<0.01
290.00
0.185
0. 220
0.045
24.0
2,00
8.0

C o,

Flow (gpm)

Acidity as CaCO0Z mg/l
Alkalinity as CaCO03 mg/l
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/l
Suspended Solids mg/l

Total Dissolved Solids mg/l
pH Units

Sampling Date:

{(gpm)

Acidity as CaCO03 mg/1l
Alkalinity as CaCO03 mg/1
Dissolved Iron mg/l

Iron as Fe (Total) mg/l
Manganese as Mn (Tot) mg/1
Suspended Solids mg/l

Total Dissolved Solids mg/1
pH Units



Sample Da

te:

9/713/78

RI26779

8/8/80

9/24/80

Aluminum,
Ammonia,
Arsenlic,
Antimony

~'Barium, B

Beryllium
Bicarbona
Boron, H
Cadmium,
Calcium,C
Carbonate
Chloride,
Chromium,
Caobalt as
Copper, C
Flouride,
Flow gpm
Germanium
Hardness,
Iron, Fe
Lead, Fb
Magnesium
Manganese
Mercury,
Mol vybdenu
Nickel, N
Nitrate,
Nitrite,
Fhosphate
Fotassium
Selenium,
Silver as
Sodium, N
Sulfate,
Sulfide,
Suspended

Total Dissolved Solids mg/l

Al mg/l
NHZ mg/1l
As mg/l
as Sb mg/1
a mg/l
as Be mg/1
te, HNO3I mg/l
mg/l
Cd mgr1
a mg/l
» CO= mg/l
Cl mg/1
Cr mg/1
Lo mg/l
u mg/l
F mg/1

as Ge mg/l
CaCO3 mg/l
(total) mg/1
mg /1
. Mg mgs1l
. Mn mg/l
Hg mg/1
m, Mo mg/1
i mg/1
NOZ-N mg/1

NO2-N mg/1

» FO4 mg/1
. FE mg/l
Se mg/1l
As mg/1
a mg/l
504 mg/1
S mg/l
Solids mg/l1l

0.47
NA
< 0.001
H0.001
. 010
0.018
Né&
0,230
S 0.001
2.8
0,01
26.0
20,001
0.025
0,007
Q.29
NA
w0, 001
NA
0.114
0. 004
o4.72
0,077
<O, Q005
0.09
SOL001
0.11
SO.01
0,014
NA
SO, 001
0001
159.4
6HF0. 0
N&
6.0

1,250

o,

Total Kjeldahl Nitrogen mg/1<0.01

Vanadium
Zinc, ZIn
pH Units

NA — Not

as V mg/1
mg/1

Available

0.17
0.015
NA

< 0.001
NA
<0.001
<0.001
0.020
G.001
NA
0. 140
<O.001
280,00
0,01

18.0
40,001
0.045
Q. 003
0.25
0,001
NA
20,000
0. 001
2.40
0.088
S0, 0002
20,001
0.045
0,01
S0.01
Q. 040
NA
0. 002
0,001
137.00
&80
N&
1.0
1,200
Q.20
0. 001
0.194
NA

S0.010

0.15
L. 001
0. 100

-~

0.010

£ 0,001
329.40
Q. 060
<0, 001
116.80
0,01
22.0
<O 001
0.026
0,010
Q.25

4

0. 001
696
21.800
0,001
265.96

0. 050

<0 0002

C0L.001
O.023
0.04
Q.01
Q.002
4,70
0,001
135,00
658
0,01
S8.0
1,199
030
0.010
NA

NA
NA
NA
NA

. 'NA s

NA
NA
NA
NA
NA
NA
NA
NA
NA
MA
NA
4
NA
NA
16,200
NA
NA
0. 100
NA
NA
NA
NA
NA
MNé&
MNA
NA
NA&
NA
NA
NA
36.0
1,200
NA
NA
NA
7.10



GROUND _WATER

QUALITY MONITORING

Sample Date:

?/18/78

Q26768

8/8/80

9/24/8

Aluminum, Al mg/l
Ammonia, NHZ mg/l
Arsenic, As mg/l
Antimony as Sb mg/1
Barium, Ba mg/1
Beryllium as Be mg/l
Bicarbonate, HNOZ mg/1
Boron, B mg/l
Cadmium, Cd mg/1
Calcium,Ca mg/1
Carbonate, COX mg/l
Chloride, Cl mgrl
Chromium, Cr mg/l
Cobalt as Co mg/1l

Copper, Cu mg/1
Flouride, F mg/1
Flow gpm

Germanium as Ge mg/1
Hardness, CaCO03% mgr1l
Iron, Fe (total) mg/1
Lead, Fb mg/1
Magnesium, Mg mg/l
Manganese, Mn mg/1
Mercury, Hg mg/l
Molybdenum, Mo mg/l
Nickel, Ni mg/1
Nitrate, NOI-N mg/l
Nitrite, NO2-N mg/l
Fhosphate, FO4 mg/l
Fotassium, kE mg/1l
Selenium, Se mg/l
Silver as As mg/l

Sodium, Na mg/l1
Sulfate, 504 mg/1
Sulfide, S mg/l

Suspended Solids mg/1

Total Dissolved Solids mg/l

0.06
NA
0,001
0001

s e Q30

0.014
NA
0. 080
<0, 001
49.6
0,01
18.0
<0.001
0.011
Q.002
0. 21
MA
0. 001
NA
0.105
S0.001
HH. 24
0.013
20,0002
0. 013
< 0.001
Q.54
<SO.01
0,012
NA
0,001
0. 001
3I5.9
296.0
NA
g.0
9?76

Total EkKjeldahl Nitrogen mg/1<0,.01

Vanadium as V mg/1
Zinc, In mg/1
pH Units

NA — Not Available

0.019
0.019
NA

No Flow

No Flow

No Flow



GROUND WATER QUALITY MONITORING

Sample Date:

8/8/80

/24780

Aluminum, Al mg/l
Ammonia, NHI mg/1
Arsenic, As mg/l

Antimony as Sb mg/l
Barium,
Beryllium as Be mg/l1
Bicarbonate, HNOZ mg/l1
EBoron, B mg/l

Cadmium, Cd mg/1
Calcium,Ca mg/1

Carbonate, CO0OZ mg/l
Chloride, €1 mg/1
Chromium, Cr mg/1

Cobalt as Co mg/1

Copper, Cu mg/1
Flouride, F mg/1
Flow gpm

Germanium as Ge mg/l
Hardness, CalC03 mg/l
Iron, Fe (total) mg/1
lLead, Fb mg/1
Magnesium, Mg mg/r1
Manganese, Mn mg/l
Mercuw-y, Hg mg/l

Mol ybdenum, Mo mg/l
Nickel, Ni mg/l1
Nitrate, MNO3I-N mg/1
Nitrite, NOZ-N mg/l
Fhosphate, FUO4 mg/1
Fotassium, FE mg/1
Selenium, 5e mg/l
Silver as As mg/1

Sodium, Na mg/1
Sulfate, 504 mg/1
Sulfide, 5 mg/1

Suspended Solids mg/1

Total Dissolved Solids mg/l

Ba mqg/1 o

0,351
NA
<0.001
40,001

0.210

Q. 020
NA
0.315
<O.001
49 .46
0,01

~
e

Q. 005
O.004
Q.24
NA
S0, 001
MNA
0.018
0.003
72,0
0.016
S R0 T T D
0.18
SO.001
0,04
0,01
0.055
NA
T0.001
40,001
140.9
300.0
NA&
?.0
920

Total kKieldahl Nitrogen mg/l1<0.01

Vanadium as V mg/l
Zinc, In mg/1
pH Units

NA - Not Available

0.29
0.018
NA

O.010
NA
S0.001
= 0.001

. 0,- 050_ o

SO.001
NA
0. 190
<0.001
168. 00
<0.01

22.0
0,001
Q.004
Q. 0046
0.19
L‘"v
0,002
NA
0. 001
“0.001
16.80
0.012
0. 0002
0,001
Q, 001
0.45
S0.01
O, 060
NA
Q.04
0.001
170.00
350
NA
1.0
Q00
0.10
“0.001
0,017
NA

0.310
<0.01
<0.001
Q. 060

02 O30

0,001
534.36
0.090
<Q.001
52.00
1.20
30.0
0001
<0.001
0,020
0.18
20
<0.001
4460

- 0.310

<0.001
77.20
0.010

CO.0002

< 0.001
0. 001
T0.01
S0.01
0,010
1.57
0L 001
“0.001
171,00
320
L0.01
10.0
928
.22
0,001
0.020
NA

-~

NA
NA
NA
NA

o i NA e o

‘NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0
NA
NA

0.080
NA
NA

0,010
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
14.0

1,000
NA
NA
NA
7.70



AFFENDIX I1I

HYDROLOGIC CALCULATIONS



Sedimendation pond discharge structures are designed to pass
the runoff Ffrom a 25 year 24 hour storm. The intensity of the
storm in the Geneva Mine area is 2.18 inches (isopluval map
attached). Runoff evaluations are based on the methods described
on page B-1 of Appendix B.

Fonds eqguipped with decant structures (ref. A3-1428, p. B-12)
all have an oapen 6 inch PVC overflow pipe. Discharge through
the overflow pipe is calculated using the wier formula @=3.33
(L=0.2HYH ', where: L = length of wier in feet = 0.5« ; H
= head in feet;: 0 = outflow guantity in cfs.

It should be noted that capacities of all sedimentation ponds
are based on the volume of water contained when the water level
reaches the elevation of a discharge structure. Fond 2 capacity,
however, is based on a maximum water level of 6218.4 ft., which
corresponds to 1.0 feet of freeboard.

FOND 1| (ref. pp._B-S5, B-12, Dwg._ E3-3441

From references:

CN = 86 Crest elev. = &181.5 +t
S = 1.63 Overflow elev. = &6179.1 ft
Acres = 2.9357 Spillway elev. = 6180.5 +t
Scil = 33 cf Fond capacity = 8615 cf

Calculations:

@ = (2.18-0.2¢1.63))% = 0.987 in
2.18+0.8(1.63)
Runoff Volume = (0.987_in) (2,957 _ac) (43560_ft- /ac) = 10590ct
12 in/s+t
Maximum design volume = 103590 + 33 = 10623 cf
10627 cf > 8615 cf ~— pond will overflow
Average flow into pond = 10390 cf/724 hr = 0.123 cfs
Head required on overflow = 0.083 ft

0.124 = 3,33 (1.57-0.2(0.083).083

Maximum water level = 6179.1 + 0.083 = 6179.2 4+t (spillway

Fond freeboard = &6181.5 - 6179.2 = 2.3 _{ft

From references:

II -1



CN = 78 Crest elev. = 6219.4 ft
S = 2.82 Overflow elev. = no decant structure
Acres = 1.025 Spillway elev. - 6218.8
Soil = 22 c+f Capacity = 12889 cf
Calculations:
@ = (2.18-0,2(2.82)) = 0.589 in
2.18+0.8(2.82)
Runoff volumne = (0.589_in) (1.025_ac) (43560_ft_/ac) =_2190cf
12 in/+t
Maximum design volume = 2190 + 22 = 2212 cf
2212 cf = 12289 cf
Fond will contain_a 25 year 24 hour storm
FONDS_Z_and_4_(ref. pp. Bz7. B-12, Dwa EZ-2441)
From references:
CN = 79 Crest elev. #4 = 6249.0 ft
S = 2.66 Overflow elev. #4 = 6247.7 +t
Acres = 12.594 Spillway elev. #4 = 6248.2 ft.
Soil = B4 c+ Crest elev. #I = 6241.0 ft
Combined capacity = 16,256 cf
Spillway elev. #3 — 6240.5 ft

Calculations:

2
G = (2.18 - 0.2(2.68)) =

12

in/ft

Maximum design volume =
29,205 cf > 16,256 cf

2
in) (12,594 _ac) (435460 _ft_/ac) = Z88Z1cf

28,821 + 384 = 29,205 c+t
- ponds will overflow

Average flow into pond = 28821 cf/24 hr = 0.334 cfs
Head required on overflow = 0.162 ft. LS
0.334 = 3.33 (1.57-0.2(0.162))0.162
Maximum #4 water level = 6247.7 + 0.162 = £247.9_+ft (spillway

6239.9 + 0O.162

it

Maximum #Z water level

1.10 £t

Fond 4 freeboard = 6249.0 - 6247.9 = 1.10_f¢t

IT - 2

6240.06_ft

will not flow)

_______ (spillway
will not flow)



Fond 3 freeboard = 6241.0 - 6240.046 = 0.94_1t

FOND S (ref. pp. B-8, B-12, Dwg. E3-3441)

ChN = 82 Crest elev. = 62779.0 +t

S = 2.20 Overflow elev. = 4277.4 ft
Acres = 1.322 Spillway elev. = 6278.1 ft
Soil = 50 cf Capacity = 2738 cf

Calculations:

Q= (2.18 - 0.2(2.20)) = 0.768 in

2.18 + 0.8(2.20)

Runoff volume = (0.768 in)(1.322 ac) (43560 ft-/ac) = 3688c+t

12 in/+ft

Maximum design volume = 3688 + 50 = 3738 cf
3738 cf ¥ 2738 cf — pond will overflow

Average flow into pond = 3688 c+/24 hr = 0.043 cfs

Head reguired on overflow = 0.041 +t L
0.043% = Z.33 (1.57 - 0.2(0.041)) 0.041°7

Maximum water level = &6277.4 + 0.041 = 6277.4 ft <(spillway

will not f1low)

Fond freeboard = &2792.0 - &277.4 = 1.4 ft

From references:

CN = 82 Crest elev. = 6285.0 ft

g = 2,20 Overflow elev. = 6284.0 ft
Acres = 1.775 Spillway elev. = 6284.0 ft
Soil = 77 c+ Capacity = 8340 cf

Calculations:

Q = (2.18-0.2(2.20)0 % = 0.7&68 in

2.18+0.8 (2. 20)

Runoftf volume = (Q.768 in) (1.779 ac) (43560 fta/ac) = 4951cf

12 in/+t

Maximum design volume = 4951 + 77 = 5028 cf
5028 cf < B340 cf



FOND 7 (ref. pp. B-10, EB-12, Dwg. E3-3441)

CN = 32 Crest elev. = incised pond

s = 2.20 Overflow elev. = no decant structure
Acres = 0.941 Spillway elev. = 6295.1 ft

Spil = 157 cf Capacity = 4993 cf

Calculations:

@ = (2.18 - 0.2(2.200 % = 0.768 in

2.18 + 0.8(2.20)

Runoff volume = (Q.768_in) (0.941 ac) (43560 £t%/ac) = 2625ct

12 in/ft

Maximum design volume = 2623 + 157 = 2782 cf
2782 cf < 4993 cf

CN = 79 Crest elev. — &6267.5 ft

§ = 2.66 Overflow elev. = 6266.4 ft
Acres = 1.519 Spillway elev. = 6267.0 ft
Soil = 70 c+ Capacity = 2624 cf

Calculations:

@ = (2.18 - 0.2(2.66) 5

2.18 + 0.8(2.66)

= 0.630 in

Runoff volume = (Q.&630 in)(1.519 ac) (435460 fta/ac) = 247b6cF

Maximum design volume = 3476 + 70 = 3546 cf
I546 cf ¥ 2624 cf — pond will overflow

Average flow into pond = 3476 cf/24 hr = 0.040 cfs

Head required on overtlow = 0.039 +t s
0,040 = I.3I3T (1.57 — 0.2(0.039)) 0.039

Mavimum water level = &6266.4 + 0.039 = 6266.4_ft (spillway

will not flow)

Fond freeboard = 6267.5 - 6266.4 = 1.1 _ft

II - 4



FOND 9 (ref. pp. B-20, B-12, Dwg. E3—3441)

From references:

CN = 53 S = 8.87 Crest elev. - 6231.5 ft
CN = 45 5 = 12.20 Overflow elev. = 6230.3 ft
CN = 73 S = 2,70 Spillway elev. = 6231.2 ft
Acres = 72.9 Capacity = 2974 cf
Spil = 709 cf
Calculations:
Area Z_Total Area = Weighted @
1E 0,010 8.87 -
1G 0.025 2420 -
1y 0.004 I.T70 0O.002
2B 0.129 8.87 0.002
26 0.099 12,20 0,001
2Y 0.014 2,70 0. 004
IR 0.577 8.87 0.010
36 0.123 12,20 0.001
3Y 0.019 570 0.008
1.000 0.0320 in

Runoff volume = (0.030_in)(72.9 ac) (43560 ft%/ac) = 7939ct

12 in/+t

Maximum design volume = 7939 + 709 = 8648 cf
8648 c+ » 3974 cf — pond will overflow

Average flow into pond = 8648 cf/24 hr = 0.100 ft

Head required on overflow = 0,072 ft s
0.100 = 3.33 (1.57 — 0.2(0.072)) 0.072

Maximum water level = &6230.3 + Q.Q72 = £230.4 ft (spillway

will not flow)

Fond freeboard = 6231.5 - 62I30.4 = 1.1 +t

11 - 5



RECLAMATION FLAN: _SEDIMENTATION_FONDS

Frior to regrading the Geneva Mine surface area to the reclaimed
contour, the Operator proposes to enlarge Ponds 1 and 3 as shown
drawing numbers EZ-3440 and EZ-3442. Pond 9 will be maintained
in its current condition, but the drainage area will be reduced
by installing a diversion ditch and removing the straw bales
referenced to on page EB-18.

Hydrologic curve numbers referred to in this evaluation correspond
to those developed on page B-3 of Appendix B. During reclamation,
track ballast, building roofs and blacktop will all be removed

and the surface graded. Curve numbers assumed for these graded

areas are CN=8Z for soil group B and £N=89 for soil group D

{(ref. HRoads, p. B-IZI). All other curve numbers developed on

page B-Z are appropriate for this evaluation.

Some additional undisturbed areas are included in the drainage
areas of Fonde 1 and 3. Curve numbers are developed as follows
(references correspond to those on page E-3):

Drainage Cover (2) Cover Soil (3) Curve
__hrea__ Acres_ Density _Yype (2)__ _Group __ _No._
Fond 1 1.992 0 Juniper/Grass B 82((5)
Fond 1 8. 200 I0% Juniper/Grass D 85(5)
10,192
Total drainage into Fond 1: Fond 1 (p. E-3) 2.937 A
Fond Z (p. B-6) 1.025 A
Fond 7 (p. B-10) 0.941 A
Undisturbed 10,192 A
15.115 A
Total drainage into Fond 3: Fond 3/4 (p. B-7) 12.594 A
Fond § (p. B-8) . S22 A
Fond 6 (p. B-7) 1.775 A
Fond 8 ({p. B-11) 1.519 A
Undisturbed _3.310 A
20.520 A

Curve numbers have not been developed for the additional undisturbed
area in Fond 7 since the regraded surface is so large by comparison.

Runoff calculations are based on the method described on page
BE-1 and are evaluated for a 10 year — 24 hour and a 25 year
- 24 hour precipitation event.

Soil loss calculations are based on the method referenced an
page bB-Z.

Sedimentation pond adequacy combines the runoff from the 10

year - 24 houwr precipitation event with the anticipated sediment
accumulation over a three vyear period. This required storage
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capacity is then compared to the proposed pond capacity.

Overflow adequacy evaluates the 25 year - 24 hour storm discharge
through overflow structures. The head requirement on the overflow

pipe

is calculated using the wier formula discussed in

"Sediment

Fond Discharge Structures" in this appendix.
Fond 1 (Reference Appendix B)
RUNOFF CALCULATION:
Curve No.  Acres %_of Total Weighted CN  Runoff Calc.
54 0. 034 0. 002 0,11 CN = 85
61 0,106 0.007 0,473 S = 1.76
5 0.009 0.001 0.07 10-240=0,689"
8% I.621 0.240 192.68 25-24RQ=0,.931"
85 g.182 0.607 51.60
89 1.809 0. 120 10.68
3 _0.394 Q.02 _2.14
15.115 1.000 84.71
SOIL LOSS CALCULATION:
Length % _Grade Acres R __kK_ LS _C__ _.Aa _ T/¥YR
10 3.0 15.115 20 0.43 0.14 0.45 0.54 8.19
SEDIMENTATION FOND ADEQUACY:
Runoff requirement = (0.4689) (15.115) (43560) /712 = 37791 cf
Sediment requirement = (8.1%) (3) (2000)/85 = 578 cf
Total Storage Requirement = 38369 ct
Total Fond Capacity = 40726 c+
OVERFLOW ADEGQUACY:
Runoff requirement = (0.932)(15.115) (43560) /12 = 31099 cf

Fond will overflow

Average flow into pond = 51099 cf/24 hr = 0.591 cfs
Head required on overflow = 0.239 ft

Maximum water level = 6180.0 + 0.2I39 = 6180.2 ft
Fond freeboard = 6181.5 — 6180.2 = 1.3 {ft

11 - 7



RUNOFF CALCULATION:

Most all of the draimage area into pond

surfaces

small undisturbed area uphill,
because

number

having a curve

of

vegetal

number of 82
which would have a
cover,

is

3 will be from regraded
(p. B-3, B-32, 33). The
smaller curve

considered negligable.

The total drainage area equals 20.520 acres.

CN = 82

§ = 2.20

10-24 @ = 0.551"

25-24 @ = Q0.7&68"

SOIL LOSS CALCULATION:

Length % Grade Acres R__ K_ _LS_
10 S.0 20,520 20 0. 473 O.14

SEDIMENTATION FOND ADEGUACLY:
Runot+f requirement =
Sediment requirement =

Total Storage Requirement =
Total Fond Capacity =

OVERFLOW ADEQUACY:
Runoff requirement =
Fond will overflow

-Average flow into pond = 57206 cf/24 hr

Head required on overflow = 0.258 ft

Maximum water level = 4&244.5

Fond freeboard = 6246.0 - 6244.8 =

(Spillway will not flow)

Reduced drainage area: Hydrologic
is adequate for permitting.

II - 8

(Q.381) (20.520) (43560) /12 =

(11.12) (3) (2000) /85 =

(0.768) (20.520) (435

evaluation

]
|
N
= T3

8]

41042 c+f

785 cf

41828 cf
53730 ct

60) /12 =

27206 cf

= 0.662 cfs

+ 0.258 = 46244.8 ft.

in Appendix B



Reclamation FPlan - Diversion Ditch Adeguacy
Three additional diversion ditches will be cut to channel runoff
from the undisturbed hillside away from newly graded areas during
reclamation. The diversion ditch referenced in Appendix B of
the MRF will be maintained during reclamation and will hereafter
be designated as Ditch No. 1. The three ditches proposed herein
will be referred to as Ditches 2, 2 and 4 as shown on E3-3442.

Each ditch will be constructed at the contact between the disturbed
area and the undisturbed hillside. fs such, all runoff into
the ditch will be from undisturbed areas, but the ditch itsels
will be constructed orn currently disturbed land (reference Drawing
AZ-1474) .

Ditches will be constructed as follows:

1. Grade and compact the disturbed area according to the methods
described in the MRF +to the reclaimed contour shown on
Drawing No. AZ-1436.

2. Excavate the ditch in the compacted soil using spoil material
to build a berm on the downstream side.

. Compact the berm and channelway as necessary to ensure
proper drainage.

4. Maintain a minimum of two feet of depth between the bottom
of the channel and both the undisturbed contact and the
top of the berm.

S. Line the channel with riprap or other currently acceptable
stabilizing material to minimize erosion potential.

Each ditch will be built with the same cross section (reference
Drawing AZ—14346) but the length, and slope will be site specific.
Each ditch will be two feet deep and maintain 0.3 feet of freeboard.
As such, the following values will be the same for each diversion:

Area = (1.7)% + 1.7(1.0) = 4.59 sq ft

Wetted Ferimeter = 1 + 21/2(1.7)2 = 5.81 ft

Hydraulic Radius = 4.5%/5.81 = 0.790 t

Each ditch is located on the south facing hillside. The following
information pertinant to runoff evaluation will be the same
for each ditch:

Steep slopes in drainage area (reference Dwg.E3-3442)
Hydrologic soil group C (reference Dwg. F3I-172)

3774 Juniper/grass cover ({(reference pg.l5 of vegetation
study)

Curve number of 78 (reference pg. B-32,33)
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10 year—-24 hour storm intensity of 1.85 inches (reference
pa. B-49)

DITCH NO. 1

No changes to Ditch No. 1 are proposed. Reference pages BE-15,
16 of Appendix B.

DITCH NO._ 2

Ditch slope = 0.036 ft/ft (ref. Dwg.E3-3244%Z)

Drainage area = 10.3 acres (ref. Dwg. EZ-3442)

Fealk flow = less than 6.2 cfs (ref. pg. E-43) Y

Diteh capacity = 1.486 (4.59) (0.790)%3 (0.036)% = 31.6cfs
0.035 (ref. pp. B—15, 47)

DITCH_NO. 3

Ditch slope = 0.160 ft/ft (ref. Dwg. EI-3442)

Drainage area = 7.8 acres (ref. Dwg. E3-3442)

Feak flow = less than S cfs (ref. p. B-473)

Ditch capacity = 1.484 (4.59) (0.790)%3 (0.160)‘%"—' b6.6cfs
0.035 (ref. pp. B-15, 47)

DITCH _NO. 4
Ditch slope = 0.067 ft/ft (ref. Dwg. E3-3443)
Drainage area = 10.7 acres (ref. Dwg. EI-I44L3)
Feak flow = less than 6.4 cfs (ref. p. E-43) .
Ditch capacity = 1.486 (4.59) (0. 790MF3 (0. 063)'% = 41.8cfs

0.035

All diversion ditches will be reclaimed concurrently with sedimen-—
tation ponds i, 3 and 9 when the disturbed area has been successfully
revegetated (refer to Appendix G of MRF).

Regrading of diversion ditches will consist of smoothing and
compacting the berm into the channelway. Since the disturbed
area was graded to final reclaimed contour prior to ditch excavation
(ref. item 1 under ditch construction), cuts and +ills when
regrading the ditches will balance to the reclaimed contour
shown on AZ-1436.

I1 - 10



ENGINEERING DEPARTMENT
COAL

APPROVED . GA.S. 8-23-83 WESTERN DISTRICT

APPROVED FOR SAFETY:

8-23-83 CHECKED:

DRAWN: _B.A.F

us. sTEEL G M1 NI NG ¢ o A3-|436

GENEVA MINE

TYPICAL DIVERSION DITCH
CROSS SECTION

-~ 17 .
2551, bowr

max. water jevel

GLENH

DITCH NO. SLOPE(f1/f1) CAPACITY(cfs) H. &ipes

2 0,036 36

£
3 0160 666 : 4
4 0063 418 w‘:/

THIS DRAWING WAS PREPARED UNDER MY SUPERVISION

. Ll w0 AUG 26 1983

Reg1s eved Professional Engineer- Utzh Date

REFDWGS. | E3-3442 II -11




The road which spans the Geneva Mine site provides public access
to Horse Canyon and is not a part of the reclamation plan.
Since the road will be left intact when the mine site is reclaimed,
the Operator proposes to leave the three culverts which pass
beneath the access road. These culverts are designated as culverts
1, Z, and S on Drawing No. AZ-1426 (p. B-14). Drainage areas
during and after reclamation are shown on E3-3442.

Hydrologic evaluation based on the 100 year - 24 hour precipitation
event is as +follows (reference numbers correspond to those on
page B-13):

100 year - 24 houwr storm intensity: 2.74 inches
("Estimated Return Feriods for Short Duration Frecipitation”,
Station: Frice)

Culvert Drainage Curve Feak Culvert
No. (1) Area(EI-3442) No- Flow(6) Capacity
1 28.0 3 i8 79
Rt 57.3 71 KAY 7250
5 F.0 85 120 7800

The drainage area for Culvert 1 includes Diversion Ditch 4.

The drainage area for Culvert 3 includes Diversion Ditches 2
and . The drainage area for Culvert 5 includes Diversion Ditch
1.
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Nine sedimentation ponds have been constructed at Geneva Mine.
The ponds were constructed as shown on the "as constructed”
drawings included in U. §S. Steel Mining Co. s response to the
Determination of Completeness and Technical Adeguacy. All sedim-—
entation ponds are visually inspected quarterly. The ponds
have the following capacity and maximum water depth:

Max imum

Fond Capacity _Depth_
1 8,615 cf 1.9 ft
2 12,889 cf 3.0 ft
3 8,514 cf 2.6 ft
4 7.742 cf 2.0 ft
S 2,738 cf 2.7 ft
b 8,540 cf 3.2 ft
7 4,993 cf 3.7 ft
8 2.624 cf 2.6 ft
g 3.974 cf 1.6 ft

Any rills, gullies or other damage to the impoundment which
affect stability will be corrected immediately.

Glenn H. Sides Registration Number




GENEVA MINE
WATER MONITORING

The Operator currently monitors eleven discharge points under an approved
NPDES permit. Future water monitoring will be consistant with the require-
ments of the current approved permit.

Approved discharge locations:
001 - Mine Water Discharge at Water Tank

002 - Mine Water Discharge Near Tressle
003 - Sewer Plant Discharge

004 - Sedimentation Pond No. 1
005 - Sedimentation Pond No. 7
006 - Sedimentation Pond No. 2
007 - Sedimentation Pond Nos. 3 and 4
008 - Sedimentation Pond No. 9

009 - Sedimentation Pond No. 5
010 - Sedimentation Pond No. 6
011 - Sedimentation Pond No. 8

Monitoring parameters required under the present NPDES permit:

003 - BOD - 5 Day
pH
Total Suspended Solids
0i1 and Grease
Total Residual Chlorine
Fecal Coliform
Total Coliform

A1l Others -~ pH
B Total Suspended Solids
0i1 and Grease
Total Iron
Total Dissolved Solids
Flow

Monitoring frequency required under the present NPDES permit:

003 - Monthly
A11 Others - Bi-monthly

Samples are handled and preserved in accord with EPA guidelines.

The Division will continue to be notified of any noncompliance with the
approved permit effluent limitations within five days.

Water monitoring reports will be submitted to the Division quarterly.



AFFENDIX II1

RECLAMATION CALCULATIONS AND ESTIMATED COSTS



U. 6. GSteel Mining Co.. Inc. re—evaluated the proposed final
contours for Geneva Mine. The final contours shown on Map F3-170
of the MRF have been changed to eliminate highwalls to the max imum
extent possible. Revised Map F3-170 (included in this document)
cshows the revised final contours for Geneva Mine. The reclamation
cost calculations have been completely revised and are included
in this appendix.

Table 1 presents a cut and fill balance for the regrading of
Geneva Mine. All volumes of earth excavation and embankment
are presented on an "in place"” basis.

The swell Factor For handling rough guarry stone is 1.75<¢4).

This corresponds to 5.7%4 solid and 4%% voids. FReinforced concrete
will break in larger blockier pieces than stone. 40% voids

were assumed which corresponds to a swell factor of 2.5.

1 =  Z.5
0.4
Brick
The swell factor Ffor rock ig 1.6 — 1.7(3). Brick will break

in generally smaller pieces than rock. Therefore, a swell factor
of 1.5 was used.

The swell factor for a mixture of 754 earth and Z5% rock is
1.25(3) . Therefore 1.3 was used.

Coarse-Subsoil Fine-Subsoil

Rammed 44 43
Compacted 49 45
Rammed

Average percent voids = 46 + 43/2 = 44.5

Average percent solids = 100 - 44.5 = 0.555

Swell Factor = 1/.555 = 1.80
Compacted

Average percent voids = 49 + 45/2 = 47

average percent solids = 100 - 47 = 532

Swell factor = 1/0.53 = 1.8%9
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Use 1.82 as a ratio for placing soil over concrete rubble.
The required soil volume was calculated by assuming a 2.0 ft
minimum cover - expanded by 1.82 over all concrete disposal
areas. This factor assumes that all voids in the concrete disposal
area will be filled with s0il to a depth of 4 feet.

The swell factors used 1in calculating the reclamation costs
are conservative and should result in higher estimated costs.

ITI-=2



Subject: Estimated Reclamation

i

Geneva Mine

Brick Buildings and Structures
1.1 Volume
1.2 Unit cost (2)

i.% Demolition caost

Concrete Buildings and Structures

2.1 Volume

tJ

.2 Unit cost (&)

h

-
- et

Demolition cost

Steel Buildings and Structures
Z.1 Volume

.2 Unit cost inc. disposal (2)
Z.2 Demolition cost

Mine Fans

4.1 Dismantling labor

4.2 lLabor cost (2)

4.% Dismantling labor cost

4.4 Crane rental w/operator (1)
4.5 Crane rental time

4.6 Crane cost

4,7 Tractor—-trailer rental
w/operator (2)

4.8 Tractor—-trailer operating
cost (2)

4.9 Operating hours

III-3

Calculation Notes
By: R. Crebs
Date: 9-29-1980
Revised: 8-24-83
By: V. R. Watts

60T, 071.2 cf

$0,12/cf

739,719.9 cf
$0.16/c*

$118,335.18
501,537.1 cf

$0.12/c+

48 hours
$13.50/hour
$648. 00
$9%96.45/day
1 day

t92946. 45

$£208.00/day

$7.19/hour

8 haurs



Tractor—-trailer rental time

Tractor—-trailer rental cost

Tractor-trailer operating cost

Total cost per fan

Total cost for 3 fans

Substation

o
-

Lh n
Lo ]

a
5

i
w

5.13

Dismantling labor

LLabor cost

Dismantling cost

(electrician) (2)

Crane rental w/operator (2)

Crane rental time

Crane cost

Tractor—trailer
w/operator (2)

Tractor—trailer
cost (2)

Tractor—trailer
Tractor—-trailer
Tractor—trailer

Tractor—-trailer

Total cost to remove substation

Railroad Tracks

6.3

Length of track

Removal cost

(track,

rental

operating

operating time
rental time
rental cost

operating cost

ties,

ballast including equipment
and operators) (2)

Removal cost

Total Demolition and Disposal

I1I-4

1 day
$208. 00
$57.92
$1,909.97

$5,729.91

128 hours
$16.05/hour
$2,054. 40
$296.45/day
5.2 days
$5,314.40

$208.00/day

$7.19/hour

8 hours
1 day

$£208.00

13,070 ft

$8.920/ft

$116,323

$380,57

|



Earth Excavation prior to Demolition

1560 bcy af dirt must be excavated before demolition of
the tipple

1560 bey % 1.3 (swell factor) = 2028 lLcy

Use Cat 225 excavator — 1.62 cy capacity (54" bucket width)

the bucket fill factor for the ground around the tipple

is 0.90.

Average bucket payload = t(heaped bucket capacity) % (bucket
fill factor)

= 1.62 ¥ Q.90
= 1.46 cvy
The cycle time Cat 225 (average operator) see  pg. 88 Cat

Ferformance Book

Load Bucket Swing Loaded Dump Bucket Swing Empty
6.0 + 5.0 + 2.0 + 4.0 = 17.0 sec

cy /60 min hr = 60O min/hr # 1.46 cy = 309.18 cy/hr

17 sec/60 sec/hr

Actual cy /hr = 30%2.18 cy % .833 job efficiency factor
(50 min/hr)
= 257.24 cy/hr

Total Time for Excavation - 2028 LCY = 7.9 hrs

257.34 LCY/hr

Total Cost for 7.9 hrs excavation using Cat 225 Excavator at
$63.13/7hr

Tipple 7.9 hrs x $63.13/hr =  $499

Total hauling distance from tipple to disposal area = 3200 ft
Use Cat 76%C Off—-Highway Truck

Operating weight = 67,730 1b GVW - 137,730 lbs
Capacity — 35 T
- 30.8 cy (2:1) heaped (5AE)

Capacity of concrete
Concrete weighs 144 lbs/cf n 27 cf
cy 2000 lbs/ton

Ll
i
(8e]
m
—
=g
0
~
N
K

1.944 tons/cy

0
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Allowable capacity of truck

H
(]
<
13]

K
o

2.5 (swell factor for concrete)

12.32 cy of solid concrete

IR

12.32 cy of solid concrete weighs

12.32 cy % 1.944 tons/yd = 23.95 tons — 35 ton capacity
of truck
= 47,900 lbs

I

Gross weight weight of truck + weight of payload

67,730 1lbs + 47,300 lbs = 115,630 lbs

Total resistance = grade + rolling
= 3ZI%U + 2% {(from Cat Ferformance Handbook
pg. 47)
= 5%
with respective total resistance, load haul time = 2.05 min
and haul distance one way (pg. 223 Cat)
empty haul time = 1.30 min

(pg. 224 Cat)

Figure load time using 980 c Cat rubber tire loader
- use V-edge rock bucket, bucket capacity 5.25 cy
- dump clearance at full tilt and 45 deg discharge
9 107
- loading height of truck 1076", thus a small loading
ramp will be required

Cycle time — load
30.8 cy hauled 40°

~ loaded haul time . 09
- empty haul time .08 efficiency factor
- basic L 40
LS7 x __1 . = .687
. 833
Bucket fill factor = 0.60
9.29 cy ® Q.60 = 3.15 cy
cycles/hr = &0_min = 87.336
. 687

cy/hr = 87.336 % 3.15 cy = 275.20

2753.20 cy/hr

hr/truck 0.8 cy = L1122 hrs x 60 min/hr = 6.72 min

Total cycle time to load - haul - retuwn tipple
(using two trucks)

I11-6



Waiting
Time
Manuver to be lLoad Haul Manuver
to_Load Loaded Time Load & Dump_ Return

1.00 + 1.37 + 6.72m + 2.05 + 1.00 + 1.30 =13.44 min cycle
1%.44 min to cycle 30.8 LCY of tipple concrete

There is 3780 LCY concrete in tipple to be moved to the
main yard disposal area.

Total time to move tipple
780 _LCY ¥ 13.44 min = 825 min = 13.7 hrs
Job efficiency factor = Q.833 (50 min/hr)
Total time = 16.4 hrs
Total Cost of Reclamation of Tipple
Equipment used
(1) 980 C Wheel Loader 2 %81.6&/hr

(2) 769 C Off—Highway Truck 2 %88.12/hr/truck
(2) D-8K (77V1) Bulldozer 2 $83.75/hr/bulldozer

1 - at tipple piling concrete
1 - at office-warehouse disposal area
Total Reclamation Time = 16.4 hrs
(1) 980 C 16.4 hrs » $81.66/hr $1,339
(2) 7692 C 16.4 hrs » $88.12/hr x 2 2,890
(2) D-8BK(77V1) 16.4 hrs x $83.75/hr 24747
®x 2 do=

Total Cost $6,276

Volume of material to be cut 2045 BCY
Swell factor ((3) 1.3
Volume of material 2659 LCY
Volume of material from demolition 2028 LCY
excavation
Total volume to be graded 4687 LCY
Average dozing distance 150 £t
Estimated production Cat D8S 675 LCY
Job Factors (3
Efficiency 0.83
Operator 0.75
Net production 420 LCY/hr
Time required 11i.1 hrs
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Cost of Caterpillar D8S with sheeps
foot roller (1)
Total Grading Cost

Total Backfilling and Grading Cost at Tiple

III-8
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SEWAGE _DISFOSAL _FLANT

Buildings and

_Structures _ _Volume_ _ Unit Cost ___Cost__
Concrete 13,684.22 $.16 $2,189.48
Brick 1,440.00 .12 _172.80

$2,362.28

Haul concrete and brick to office—-warehouse disposal area
= Z200 ft. one way

From tipple reclamation, 1Z.44 min cycle to haul 30.8
concrete

Volume of concrete to be disposed = 169 LCY

200 LLCY X Z.44 min = 44 min = 0.7 hrs

30.8 LCY/truck = 2 trucks
Total Cost
Equipment used
(1) 980 C wheel Loader 2%81.66/hr

(2) 769 C DFff-Highway Truck 3%88.12/hr/truck
(2) D-8BE(77V1) Bulldozer 2%83%.75/hr/bulldozer

1 - at sewage plant
1 - at office—-warehouse disposal area
Total Time = 0.7 hrs
(1) 980 C - 0.7 hras »u $81.66 $ 57
(2) 769 C - 0.7 hrs x 2 x $88.12 23
(2) D-8K — 0.7 hrs % 2 x $83.73 117
$297
Excavation Prior_ to Demolition
Volume of material to be excavated 157 BCY
Swell Factor (3) -
Volume of material to be excavated 204 LCY
Froduction (from calculations for tipple) 257.94 LCY/7hr
Time required for excavation 0.8 hrs
Cost/hr for Cat 225 excavator $65.13
Total Cost $51.00

I1I-9
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Volume of material to be graded
Swell factor (3)
Volume to be graded
Average dozing distance
Estimated production
Job Factors (3)
Efficiency Q.83
Operator 0.75

Net production

Time required

Cost/hr for Cat DB-k bulldozer with
sheeps foot roller (1)

Total Cost

L

Total Cost for Sewage Disposal Flant

III-10

309 BCY
1.3

402 LCY

75 ft

50 LCY/hr

591 LCY/hr
1.6 hrs
$93.04

$145.00

$2,859.00



400,000 gal. capacity / 7.48 gal/cf = 53,485.94 cf of steel

The demolish cost for steel if %$.12/cf, thus

»

dia. 1° thick @ $.16/cf demolition
I % 1° = 962.11 cf » .16 = $153.94

Concrete base 35
(17.5) I
Redwood tank base (&.0) v ITI % 1° = 113,097 cf » .1

Haul concrete base down to highwall disposal area
or 6400 +ft

?62.11 cf
113.10_cf

1075.21 cf 27 = 39.82 cy solid ® 2.5 (swell factoar)

Total cycle time

6 =$18.10

=99.56LLCY

Manuver lLoad Haul Manuver
to_laocd time load %_dump__ Return
1.00 + H.72 + 4.41 + 1.00 + T.45 = 16.58 min

Total time 99.56_cy X 16.58 min

30.8 LCY/truck

Total cost to move

(1) 980 C wheel loader 9%8l.66/hr % 1.89 hrs = $154.
(1) 769 C Off-highway truck 2%88.12/hr » 1.89 hrs =

-r
-

$166.55

(1) D-8kK (77Vi)bulldozer a$83.75/hr % 1.89 hrs = $158.29

Total Cost $479.18

Move Borrow Material

66.7 cy from borrow area, avg. haul 6040 {ft one way

57.599 min + &0 min travel
1172.52 min or 1.89 hrs

6.7 cy x 1.75 (swell factor) = 116.73 LCY, use 769 off-highway

truck

Cycle time

Maneuver Load Haul Maneuver

to_load time load %_dump_ Return

1.00 + H.72 + 4.60 + 1.00 + 2.80 = 16.12
116.7% LCY ¥ o 16.12 min = 61.09 min
Z0.8 LCY/truck = 1.02 hrs

Cost 980 C $81.66/hr » 1.02 $83.15

]
m
0
~
1%

min

767 C $8B8.12/hr » 1.02 = _8%.72
$172.87
Total Cost $7,069.00
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Soil cover required for 1.96 ac 8" thick
Volume required = 2100 cy
One way haul distance = 5.3 mi

Cycle time calculation

Bucket capacity Cat 980 (3) 5.25 cy
Basic cycle 0.3 min
Truck capacity 20 cy
Cycles to load truck 4
Cycle time to load each truck 2.0 min
Avg. speed for travel Z0 mph
One way travel distance 3.7 mi
Two way travel time 10.6 min
Total cycle time per truck 12.6 min
Cveles/hr 4.8
Use 3 trucks
Cycles/hr for 3 trucks 14,3
Froduction 286 cy/hr
Job efficiency (3) .83
Material efficiency (3) .85
Froduction 202 cy/hr

Use the following additional equip.
D-8 to strip topsoil
D—-8 to spread topsoil at refuse pile
Time required 10.4 hr

Equipmenrnt Costs:

Unit
Description Oty. Cost (1) Cost
Cat 980 Wheel Loader 1 81.66 $ 81l.66
Cat D~-8 Bulldozer 2 83.75 167.50
20 cy Trucks 3 47 .62 _142.86
Total hourly cost $392.02
Total Cost $4,077
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Volume of material to be excavated

Swell factor (3I)

Volume of material

Use Cat 225 Excavator

Estimated production {(refer to tipple
calculations)

Time required for excavation

Estimated cost/hr (1)

Total Cost

Haul EBorrow Material

Volume of borrow required
Swell factor (3)

Volume of borrow

One way haul distance

Cycle time (Cat 769 C Truck)

Manuever to load 1.00 min
Load 6.72 min
Manuever % dump 1.00 min
Haul 4.4 min
Return 2.30 min

Truck capacity (3)
Froduction use two trucks
Time required

Job efficiency (3)

Net time required

Labor and Equipment Costs/hr

Unit
g Qty. Cost (1)
Cat 769 Truck 2 88.12
Cat 980 Wheel Loader 1 81.66
Cat D8-k Bulldozer 1 2.75
Total

Total Cost to Move Eorrow Material

Volume of material to be excavated

Swell factor ()

Volume of material

Volume of material excavated prior to
demolition

Volume of borrow material

Total volume to be graded

Average dozing distance

ITI-13

120 BCY
1.3

247 LCY

257.5 LCY/hr

1.0 hr
$63.13

$635.00

77 BCY
1.3

258 LCY
I00 ft

0.8 LCY
237 LCY/hr
4. hrs
0.83

4.8 hrs

Hourly

$1,642.00

2067 BCY
1.3

2687 LCY
247 LCY

958 LCY
3,892 LCY
759 ft



Estimated production
Job factors (3)
Efficiency 0.83
Operator Q.75
Net production
Time required to grade
Cost for Cat DB-K with sheeps foot
roller (1)

Cost for Grading

Total Cost for South Fan Area
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75 LCY/hr

&607 LCY/hr
6.4 hrs
$93.04/hr

£597.00



Volume of material to be excavated
Swell factor ((3)

Volume of material

Use Cat 225 Excavator

Estimated production (see tipple cal.)
Time required to excavate

Cost/hr (1)

Cost

Haul Borrow Material
Volume of borrow reqguired
Swell factor (3)
Volume to be moved
One way haul distance
Cycle time
Manuever to load
Manuever % dump
Load
Haul
Return

2

2K

=
'v

l'l

ENTSRLE:
NI NS &

M

[N

Cycles/hr

Job efficiency (3}

Truck capacity

Froduction use two trucks

Time required

Equipment cost/hr (refer to South Fan
calculations) (1)

" Cost

Volume of material excavated prior to
demolition
Volume of borrow material
Total volume to be graded
Average dozing distance
Estimated production
Job factors (3)
Efficiency . 0.83
Operator .73
Net production
Time required
Cost/hr for Cat D8-k bulldozer with
sheeps foot roller (1)
Cost

Total Cost
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257.5 LCY/hr
0.3 hrs
$63.13

$21.00

Z78 BCY
1.3

491 LCY
7300 £t

Z.b6

0.8%

T0.8 LCY
184 LCY/hr
2.7 hrs
$342/hr

£923.00

85 LCY

378 LCY
446 LCY

75 ft

75 LCY/hr

&07 LCY/hr
0.8 hr
$93.04
%74 .00

$1,018.00



SEDIMENTATION FOND_REMOVAL

Fond Capacity Notes
1 8,615 cf To be enlarged
2 12,889 cf
3z 8,514 cf To be enlarged
4 7,742 c# include in pond
5 2,738 cf
& 8,540 c+
7 4,993 cf
8 2,624 cf
k4 21274 cf
Total Volume Z1,784 cf does not inc. 1,3,4 & @
Estimate of material to be graded 1177 BCY
Swell factor 1.3
Estimate of material to be graded 1530 LCY
Cycle time 2.0 min
Cycles/hr 20
Job efficiency (3) 0.83
Bucket fill (3) 0.50
Net cycles/hr 12
Bucket capacity S5.25 cy
Froduction 3 cy/hr
Time reqguired 24.3 hrs
Cost of Cat 980 wheel loader (1) +81.466
Cost to Remove Fonds $1,984,00
Enlarge Fonds_1_and 3
Fond_1
Volume of material to be moved 1650 BCY
Swell factor (3) 1.3
Volume of material 2145/¢cy
Basic cycle - Cat 980 wheel loader 0.530 min
Add for bank .04
Add for tramming « 20
Total cycle time 0.74 min
Cycles/hr g1.1
Job efticiency (3) Q.83
Bucket fill (3) 0.75
Cycles/hr - adjusted 50.5

Bucket capacity (3)

Froduction

Time requitred

Cast/hr Cat 980 wheel loader (1)

Cost

I1I-16

5.25 cy
2651 cy/hr
6.2 hr
81.64

$508. 00

-
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-

‘ond %

Volume of fill material {(compacted) 1600 cy

Swell factor (3) 1.3

Volume of fill (loose) 2080 LCY

Basic cycle - Cat 980 wheel loader 0.50 min
Add for bank material <10 min

Total cycle time 0.6 min

Cycles/hr 100

Bucket capacity (3) S59.25

Froduction 5251 cy/hr
Job efficiency (3) 0.8%

Net production 4761 cy/hr

Time required 2.7 hrs

Equipment and Labor Costs:

Unit
Description Gty. Cost (1) Cost

Cat 980 wheel loader 1 81.66 % B8l.66
Hand held compactor 3 8.18 24.54
Laborers 8 14.75 $118.00
Total $224.20
Cost $870. 00
Total Cost $3,322.00

REVEGETATION_COST

SCARIFY_COST

Scarify and reseed area — 1.89 " area = 73600 sf = 1.74 acres

Use Cat 1206 Motor grader 9$60.63/hr w/scarifier width 107

Avg. speed of 120 G T.9 MFH = 20,592 ft/hr x 10" scarifier width
= 105,920 sf/hr

75600 st = 3467 hrs + .5 hr travel time = .867 hr

205.920 sf/hr
Cost — 0.87&6 hr % 60.63/hr = $57.11
Sewer Disposal Flant
Scarify and reseed area — 2.09 " = 83,600 sf = 1.92 acres
From above data 83,600_sf = 406 hr + .5 hr travel time =.906hrs

205,920 st/hr

Cast ~ .90& hrs & $60.63/hr = $534.93



Scarify and reseed area - 16.3 " = 455,600 sq = 15.035 acres
From above data 655,600 sf = 3.18 hrs +.5 hrs = 3.68 hrs

208,920 sf/hr

Cost — 2.68B hr » $&60.63/hr = $223.35

400,000 _Gallon Water Tank

75 M = Z0,000 sf = .468% acres

Use Cat 120 6 motor grader w/scarifer (11 teeth) 2$60.63/hr

Avg. speed of 120 6 = 3.9 MFH = 20,592 ft/hr 2 107 scarifier
= 205,920 sf/hr

0,000 st = 15 hr + 1 hr travel time = 1.15 hrs

205,920 sf/hr
Cost ~ 1.15 hrs ¥ $60.6% = $69.72 '

Total Scarifing Cost $404.11

Total acres to be reseeded — S50.0 acres

Use 14 lb/acre seed mix 3%8.00/1b plus $363/acre for Range Drilling

(including labor, fert., etc.)

Total cost/acre = 14 lb/acre » $8.00/1b + $263.00/acre = $475/acre
Total cost — S0.0 acres » $475/acre = $23,750.00
Total Cost $24,154.00
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MAIN_YARD_ AREA

Volume of material to be excavated prior
to demolition

Swell factor (3)

Volume of excavated material

Froduction (Cat 225 Excavator - see
tipple calculations)

Time reqguired

Cost/hr

Total Cost

Total Cost of Earth Excavation

Volume of excavation

Swell factor ()

Volume of material to be graded

Average dozing distance

Estimated production Cat D85 (3)
Job factors

Efficiency Q.83
Operator 0.75
Material Q.80

Net production
Time required

Volume of excavation
Swell factor (3)
Volume of material to be graded
Average dozing distance
Production — Cat D8% (3)

Job factors

Efficiency .83
Uperator 0.75
Material 0,80

Net production
Time required

Volume of excavation
Swell factor ((3)
Volume of material to be graded
Average dozing distance
Estimated production - Cat D88 (3)
Job factors
Efficiency 0.83

II1-19

3602 BCY

1.3

4683 LCY

257.54 LCY/hr

18.2 hrs
$63. 13
$1149

$1732.00

1760 BCY
(1.3

2288 LCY
OO0 ft

00 LCY/hr

149 LLCY/hr
15.3 hrs

11,1925 BCY
1.3

14,554

200 £t

625 LCY/hr

311 LCY/hr
44.7 hrs

13,555 BCY
1.3

17,622 LCY
400 ft

225 LCY/hr



Operatar 0.75

Material 0.8O
Net production 112 LCY/hr
Time required 157.3 hrs

Volume of excavation 2195 BCY
Swell factor (3) 1.3
Volume of material to be graded 2854 LLCY
Average dozing distance 400 ft
Estimated production — Cat DBS (3) 225 LCY/hr
Job factors

Efficiency .83

Operator 0.75

Material 0.80
Net production 112 LCY/hr
Time required 25.5 hrs
Backfilling_and_Grading_=_Cost Development
Reservoir 15.7% hrs
Transfer house 46.7 hrs
Garage 157.32 hrs
Track £9.5_hrs

Total time 244.8 hrs
Cost/hr for Cat DBS with sheeps foot $935.04
roller (1)

Total Cost $22.776
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BLACK TOP

0.74 9" 29,600 sq ft

Use D-8K w/hydraulic rear ripper @ $93. 04/hr

Ave speed 1 MPH (including slippage and stalls)

Full time ripping (no pushing or dozing assignments)

Every 500 ft. required 1/4 min to raise, pivot, turn, and lower again

Thus: 500 ft

88 ft/min _ 68 min + .25 (turn time) = 5. 93 min

50
5.93

Operator works 50 min/hr. = 8.43 passes/hr

) 500 x 3 x2 3
Volume ripped = 7 = 111 yd~ per pass

Production - 111 yd> x 8. 43 pass/hr = 935.73 yds/hr.

Fig. 2 ft ripped, 29,600 sq ft. x 2 ft = 59,200 cu ft.
27
2192.59 cu yds _"2 30 hrs.

953. 75 yd/hr

= 2192.59 cu yds

Total Time

Cost - 2.30 hrs. x $93.04/hr = $213. 89

Push blacktop to disposal area, assume blacktop 1' thick ave doze 320

29, 600 ft
29,600 sq ft x 1 ft = 927 cu o 1096.29 yd3 x 1.4 (swell factor)
= 1534.81 LCY
Production D-8K with 320' doze 132. 30 LCY /hr

132.30 LCY/ hr

Cost - 11.60 hrs x 83.75/hr = $971. 58
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10.

12.
'3.

COST
MATERIAL MOVED TO DISPOSAL AREA

III-22

Equipment
Haul Total (1)-Cat 980C @ 81.66/hr
Loose Cubic Yards [Distance | Time [(2)-Cat 769C @ 88.12/hr
Building |Concrete | Brick (ft) (min) (3)-D-8K @ 83. 75/hr Cost
South Fan 162 - 1560 53.5 (1) -1
(1) - 2
(1) - 3 B 226.06
North Fan | 283. 89 - 1600 93. 83 1-(1), 1-(2), 1-(3) 396. 47
Transfer 262.50 - 80 38.00 1-(3) 53. 04
House & coh-
veyor gallelry980.0 1600’ 323.9 1-(1) 1-(2) 1-(3) 1368.63
Rock Tunndl Portal A]l concrete is to be|placed infpide tunnel
300, 000 gal
concrete 1480. 63 - 320! 671.49 1- (3) 937.28
reservoir
arage 56.33 109.14 80' 23.95 1 - (3) 33.43
Office 96. 97 130.23 80' 32. 88 1 - (3) 45. 90
Bldg. . . _
Wash 51.94 505. 98 80 80.75 1 - (3) 112. 71
House
Materials }1488.11 311. 85 320! 816. 31 1 - (3) 1139. 43
l1dg.
Machine 1017. 88 294. 26 460" 850.11 1 - (3) 1186.61
Shop
. [Oil house 145. 67 27.52 460’ 112.21 1 - (3) 156.63
Sand house 62.19 33.72 460 62.13 1 - (3) 86. 72
Iginitron & | 399.49 127. 43 80' 76.27 1 - (3) 106. 46
sub-station
eating P1.| 152. 96 136. 94 80' 41. 96 1 - (3) 58.57
Heat Plant Btack - assyme stacl} will be spread while other material is dozed into place
. [Car shop 153. 52 - 460" 99. 46 1 - (3) 138. 82
Car shop 45. 86 - 460 29.71 1 - (3) 41.47
Clean. slaH
Fire hose
house 24.3 - Dispoged of during grading
Roof bolt 69. 56 - 460! 45. 06 1 - (3) 62. 90
shed
. [Compressofp 23.83 - 320 10. 81 1 - (3) 15. 09
Bldg.
Steel Stg. 45, 08 - 320! 20. 45 1 - (3) 28. 55
rack
Piping 211.9 - Dispoged of in place '
Tunnel L H
Total $6194.77



PORTAL _SEALS

Outside area 159.41 s
The fan entry will be sealed with accordance to Dwg. AB-1367
Total amount of blocks required for 15%9.41 s+ entry

1 block 8" x 8" »n 18" or .667" xw 667" % 1.3337

the face area is .6677 % 1,.3337 = 0.889 st

159.41 st = 179.31 blocks, deliver 200 blocks to area
0.889 sf/blk

Cost of blocks is $2.00/block including delivery and cement
Thus 200 blocks » $2.00/block = $400,00
Labor to install stopping - 2 men 2 days at $1Z.50/hr/man
2 men x 2 day ¥ 8 hr/day % $13.50/hr/man = $432.00
Install SO timber to secure entry after demolition of concrete
50 timber at $5.00/timber delivered = $250.00

Same Z men take one day to set timber
2 men x 8 hrs & 13.30/hr/man = $216.00

Use 1 cy LHD to place concrete and earth fill in entry

Cycle time

Load haul time .15
Empty haul time .10 efficiency factor
Basic =40

65 n i = .78

Bucket fill factor

1 cy bucket % .75 = 0.78 cy
cycles/hr = =

cy/hr = 76.9

Total cy = 160.91 LCY — concrete
+229.29 LECY — earth fill

390.20 LCY

i

Total time = Z90.20 LCY .76 hrs + 1 hr travel time =7.76hrs
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Item Time Rate Cost
1 yd LHD 7.76 35.56 $ 275.95
1 Operator 7.76 14,25 110.358
Operating Cost 7.76 15.16 117.64
D-8k Dozer 4,00 124. 498. 20
1 Operator 4.00 14.hq 57.00
Operating Cost 4.00 17.681 __71.24
$1170.61

Total cost to seal portal after demolition

Machinery $1130.61
Blocks and Timber 650,00
Labor for Blocks & Timber 648. 00

$2428.61 Ffor 159.41 sf area
or $15.23/s¢/4L
of entry

Spouth Fan 159.41 sf/¢t » $195.2% = % 2,428.61
North Fan 162.00 sf/ft  x 15.23 = 2,467.26
Rock Tunnel 158.66 sf/7+t 15.23 = 2,416.739
Main Intake (south) 210,00 s/t o 15.23 = F.198.30
Manway (south) 125.00 sf/4t o 15.23 = 1,903.75
Carlson Fortal 150,00 sf/ft ¥ 15.23 = 2,284.80
Carlson Fortal 150,00 s+/4t = 15.23 = 2,284.50
Woodard Fortal 162.00 s+/Ft 15.23 = 2,467.26
Woodard Fortal 162.00 sf/ft 15,23 = _ 2,467.26
Total Cost $21,917.832
Total Cost to Seal All Fortals $21,917.83
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1.

lLila Fan Reclamation

1.1

Fan dismantling

1.1.1

1.1.2

1.1.3

Labor requirement
’

Labor unit cost

Dismantling cost

Building Demolition

1.2.1

~yo—y
.ol A

Concrete volume
(inc. swell)

Concrete demolition
unit cost (17

Concrete demolition cost

Block
(inc.

and steel volume
swell)

Block and steel demolition

unit cost (1)

Block
cost

and steel demolition

Demolition cost

Disposal

—
]
L

.1

-
Lof
J

[y
e
0

Disposal volume
Disposal rate

Scoop tractor operating
time

Scoop tractor
unit cost (1)

operating

Scoop tractor

cost

operating

Labor requirement

Labor unit cost

Labor cost

Disposal cost

III-25

$48/hr

$13.50/hr

$58. 88

70 cy

$0.12/cy

$44.40

14
=
i

i
10

738 cy
7.20 min/cy

89 hours

$5.30/hr

$471.70

192 hours
$13.50/hr
$2592.00

$T063.70



w

Seal Portal

1.4.10

1.4.11

1.4.12

1.4.13

Fan entry area

Block unit cost

(inc. cement & del.)
Block area ((8"«8"x16")
Block required (A3-1371)

each stopping
Block walls reguired
BElock cost

Rockdust required

Rockdust unit cost
(delivered)

Rockdust cost
Labor required
Labor unit cost
Labor cost

Fortal sealing cost

Revegetation

1.5.6
5.7

1

u

1.5.8

Area to revegetate
Seed unit cost
Seeding rate

Seed cost

Labor required
Labor unit cost
lLabor cost

Revegetation cost

Lila Fan Reclamation Total Cost

I11-26

158 sf

$2.00 ea

0.889 block/st

200 blocks

-
7

2800, 00
123 tons

$17.92/ton

$2204.16
224 hours
$13.50/hr
$3024. 00
$8028.16
0.1 acre
+8.00/1b
14 1b FPLS/ac
£11.20

2 hrs
$13.50/hr

$27.00



Volume of material to be moved
Swell factor (3)
Volume of material to be moved
Avg. dozing distance
Froduction
Job efficiency (3) 0.83
Operator (3 0.80
Net production
Time required
Cost for D8 bulldozer (1)
Grading cost

Reseeding
Area to be reseeded
Cost/acre

Feseeding cost

Total Cost to Remove Fond 1

-r

Fond

Grade embankment into pond

Volume to be graded

Swell factor (3)

Volume to be graded

Dozing distance

Froduction
Job efficiency {3) 0.83
Operator (3) 0.80

Net production

Time required

Cost for D-8 (1)

Total cost for grading

Reseeding
Acres to be seeded
Cost/acre

Seeding cost

Total Cost to Remove Fond 3

I11-27

2500 BCY
1.3

3250 LCY
80 ft

1100 cy/hr

TE0 cy/hr
Z.4 hrs
$8Z.75/hr
285

Q.7 acres
$475

rerer
ETRRA

$46£18.00

1600 BCY
1.5

2080 LCY
80 ft

1100 LCY/hr

20 LCY/hr
2.2 hrs
$8Z.75/hr
$184.00

0.94 acre
475
$447 .00

$631.00



Estimate of material volume

Swell factor (3)

Estimate of volume to be graded

Cycle time

Estimated production (refer to sed-
imentation pond removal)

Time required

Cost of Cat 980 wheel loader (1)

Cost to Remove Fond 9

Total Cost to Remove Fonds 1, 3 and 9

IIT-28

150 BCY
1.3

195 LCY
2.0 min
63 LCY/hr



TOTAL RECLAMATION_COST SUMMARY

1. Demolition and Disposal of Buildings $380,575

2. Tipple Area—Backfilling and Grading 8,508

3 Demolition and Grading of Sewage Disposal 2,859
Flant

4. South Fan and Standby Area-Backfilling and 2,302
Grading

S. Morth Fan Area—-Rackfilling and Grading 1,018

6. Soil Cover for Refuse File 4,077

7. 400,000 Gallon Water Tank-Reclamation 74,069

8. Main Yard Area
8.1 Earth Excavation Frior to Demolition 1,149
8.2 Backfilling and Grading 22,776
8.3 Black Top Removal ?72
8.4 Concrete Disposal _ 6,195
8.5 Total Main Yard Area 31,092

9. Fortal Seals £1,918

10. Remove Sedimentation Fonds and Enlarge 3,322
Fonds 1 and 3

11. Revegetation Cost - Reseed Twice 47 .904
12, lLila Fan Reclamation 11,881
1Z. Remove Fonds 1, 3, 7 1,802
TOTAL 524,027
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REFERENCES:

(17 Rental Rate Blue Eook, 1980

(2) Building Construction Cost Data, 1980, 38th Edition
(3) Caterpillar Ferformance Handbook

(4) Trautwines Engineer’s Focket Book

{5) Denver Equipment Handbook
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AFPFENDIX_IV

STARILITY ANALYSIS OF ROAD JUNCTION REFUSE FILE



STABILITY ANALYSIS ROAD JUNCTION REFUSE FILE

Underground development waste from Geneva Mine is disposed of

at the Road Junction Refuse File. The refuse pile is limited
in areal extent (approximately 300 ft. long by 300 ft. wide)
and is generally less than 20 feet 1in height above the ground
surface. U. S. &Steel Mining Co. conducted a stability analysis

on the side slopes of the pile as follows:

GENERAL

The Rotational Equilibrium Analysis of Multilayered Embankment
{REAME) program, developed by the University of Kentucky, was
used to perform the safety factor calculations. A circular failure
surface is assumed under a rotating mass. The mass is divided
into slices and the sum of moments tending to cause and resist
failure are determined. The safety factor is the ratio of these
two  sums. REAME can calculate the safety factor using either -
the normal method or the simplified Bishop method. All calculations
were completed using the simplified Bishop method.

No springs or seeps have been observed on the side slopes of
the refuse pile or in the adjacent areas. Therefore, the ground
water table was assumed to be below any failure surface.

The following angles of internal friction were located in reference
materials:

Friction_Angle Density
¥Common earth, moist 25 — 45 degrees
¥Gravel, sand and clay 20 — 35 degrees
+Sand, dry 35 degrees ?0-110
+Earth, common loam 25 degrees 73
+Gravel, run of bank 28 degrees 0-100
+Shale, crushed 39 degrees F0

¥Caterpillar Ferformance Handbook
+BF Goodrich Engineering Handbook

To be conservative, the natural ground (soil 1) was assumed to
have the following material properties:

Friction Angle IO degrees
Density 90 lbs/ct
Cohesion 0.0 lbs/sf

Samples of coarse refuse have been sampled at Somerset Mine and
the Wellington Coal Cleaning Plant (refer to Technical Revision
No. 1). The results of these samples are reproduced below:



Somerset Hole 1 Hole 2

__Mine__ Wellington Wellington
Friction Angle 35.35 deg. 34.7 deg. 32.8 deg.
Density 1lb/ct 84.8 deg. 3.7 deqg. 84 deq.
Cohesion lb/s+ 0.0 deg. 144 deg. 288 deg.

The following properties were assumed for the stability calculations:

Friction Angle 35 degrees
Density 85 lbs/cf
Cohesion 144 lbs/sf
RESULTS
Case 1

Case 1 is the west slope of section A-A" shown on Drawing C3-1208.
An enlarged cross—section is attached which shows the potential
failure surface where the minimum safety factor was calculated.
The following table lists some of the failure surfaces evaluated
and their associated safety factors:

Radius of No. Failure Minimum
Coordinates of Center Failure Surtaces Safety
Hor . Vert. _Surface_ -at_Center Eactor
64.667 28.000 21.6%90 11 1.890
72000 32.000 26.090 i1 2.126
54,083 29.750 23.563 7 2.260
61.417% 33.750 27.778 11 1.799
28.525 - 1.809

26.286 - 1.831

68.750 z7.730 31.146 i1 1.928
S58.167 Z2.500 33.86%9 11 1.799
65.500 43,300 Z4. 286 i1 1.852
S51.667 51. 000 44.195 11 2.134
59.000 55.000 48. 4573 11 1.830

iMinimum Safety Factor

Case 2 is the west slope of section B-B® shown on Drawing CZ—-1208.
An enlarged cross-section is attached which shows the potential
failure surface where the minimum safety factor was calculated.
The following table lists some of the failure surfaces evaluated
and their associated safety factors:



Radius of No. of Failure Minimum

Coordinates of Center Failure Surfaces at Satety
Hor . Vert. _Surface. ____ Center ___  Eactor
42,000 Z4.6467 16.78%9 11 1.884
49,000 I9.333 21.813 11 1.9464
44,333 44, 333 28.458 11 1.768
26.484 2,005

29.446 1.777

S51.333 51.000 33.356 11 1.888
39.667 S53.333 35.245 11 1.809
46. 667 58. 000 39.784 11 1.7%0
385.000 60,333 43,019 i1 1.985
42.000 65.000 47.417 11 1.782

Minimum

Case 3 is the east slope of section A-A" shown on Drawing C3Z-1208.
An enlarged cross section is attached which shows the potential
failure surface where the minimum safety factor was calkculated.
The following table lists some of the failure surfaces evaluated
and their associated safety factors:

Radius of No. of Failure Minimum
Coordinates of Center Failure Surfaces at Safety
Hor . ’ “Vert. _Surface_ = ____ Center _ _ _ Factor
J.333 I6.4667 22.513= i1 4.529
80.000 40.000 24,164 1t 4.225
69.833 3.667 30.418 11 4.334
760500 47,000 32.004 11 4.122
b66.ZE3 50. 667 37.953 11 4,286
. 000X S4. 000 39.504 11 4,095

AMinimum

All of the above calculations are based on the dimensions of
the final refuse pile shown on the cross sections. The minimum
safety factors for the existing pile are shown below:

Radius of Minimum

Coordinates of Center Failure Safety

Case Hor. Vert. _Surface_ Factor
1 61.417 33.750 27.032 1.837
2 44, 333 46. 333 28.48%5 1.789
3 73.000 54.000 39.504 4.095



Conclusion

The three slopes evaluated have minimum safety factors in excess
of 1.5.



60

50

40

30

20

10

Potential Failure Surface

Road Junction Refuse Pile
Geneva Mine

Cross - Section Case 1
West Slope of Section A-A'-Drawing C3-1208

(61.4, 33.8)

Estimated Final Extent of Pile

Soil 2 - Refuse

Soil 1

40 50 60 70

80 90 100



50

A0

30

20

10

Road Junction Refuse Pile
Geneva Mine

Cross - Section Case 2
West Slope of Section B-B'-Drawing C3-1208

Estimated Final Extent of Pile

(44.3, 28.5)

Potential Failure Surface Soil 2 - Refuse

10

20 30 40 50 60 70 80 90 100



60

50

40

30

20

10

Road Junction Refuse Pile
Geneva Mine

Cross - Section - Case 3

n East Slope of Section A-A'-Drawing C3-1208
(73.0, 54.0)
39.5
Potential Failure Surface
.
} I | i | 1 T 1 i
10 20 30 40 50 60 70 80 90 100



AFFENDIX_ Y

Miscellaneous Exhibits



EXHTBIT 1:

EXHIBIT 2:

Lila Fan Pad showing existing structures and local
vegetation.

Lila Canyon showing fan pad located on a rock out-—
crop and inaccessibility for revegetation monitoring.
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