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ENCLOSURE C-1

ABATEMENT DESIGN CRITERIA AND ESTIMATEDCOSTS

1. Surface Reclamation
A. Restoration of Strip Mined Areas

(1) Methods and Materials
a. Clear and grub area affected by restoration
b. Backfill strip mine to within one foot of desired grade

with available material within the mined areas, com-
pacting the fill as it is placed; fill to be graded to induce
surface runoff.

c. Place one foot of compacted select fill (best soil in ad-
jacent areas) over the area affected by restoration,
including both the areas of excavation and embankment.

d. Place ten tons of sewage sludge (or equivalent soil
builder) per acre, disk and harrow.

e. Lime, fertilize and plant area affected by restoration with
appropriate grasses.

(2) Unit and/or Lump Sum Costs Used for Estimating Project Cost
a. Major construction contract prices - used to compute

Basic Construction Cost and Table C-2.
(1) Clear and grub $200/ Acre
(2) Move and place fill material $0.40/C. Y.
(3) Move and place select fill material $0.50/C. Y.
(4) Transport, spread, disk and harrow

soil builder $ 20. / Acre
(5) Lime, fertilize and seed $150/ Acre

b. Additional construction costs - not included in Table C-2,
but used to calculate the Total Project Cost presented in
the report text.
(1) Material replacement and surface maintenance, a

recurring cost for the first five years following
land restoration - equivalent to the original select
fill (capping) cost of $807/acre, revegetation cost
of $170/acre, plus $48/acre for maintenance, for
a total of $1025/acre.

(2) Engineering, legal and administrative expenses
and contingencies - equivalent to 25% of the Basic
Construction Cost.

(3) Remarks
a. Subsidence areas are reclaimed in the same manner as the

restoration of strip mined areas.
b. The cost of any land purchases is not included in the

cost estimates.
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B. Mine Refuse Regrading and Burial
(1) Methods and Materials

a. Grade refuse to induce surface runoff compacting material
as it is placed.

b. Place one foot of compacted select fill over the area affected
by regrading.

c. Place ten tons of sewage sludge (or equivalent soil builder)
per acre, disk and harrow.

d. Lime, fertilize and plant area affected by regrading with
appropriate grasses.

(2) Unit and/or Lump Sum Costs Used for Estimating Project Cost
a. Major construction contract prices - used to compute

Basic Construction Cost and Table C-2.
(1) Move and regrade refuse $0.40/C. Y.
(2) Move and place select fill material $0.50/C. Y.
(3) Transport, spread, disk and harrow

soil builder $20./Acre
(4) Lime, fertilize and seed $150/Acre

b. Additional construction costs - not included in Table C-2,
but used to calculate the Total Project Cost presented in
the report text.
(1) Material replacement and surface maintenance, a

recurring cost for the first five years following
land restoration - equivalent to the original select
fill (capping) cost of $ 807/acre, revegetation cost
of $170/acre, plus $48/acre for maintenance, for
a total of $1025/acre.

(2) Engineering, legal and administrative expenses
and contingencies - equivalent to 25% of the Basic
Construction Cost.

(3) Remarks
a. Place refuse material in strip pits where feasible, cover

and grade to drain.
b. The cost of any land purchases is not included in the

cost estimates.

2. Subsurface Drainage Control
A. Deep mine sealing and grouting

(1) Description of seal - Front and rear reinforced concrete bulk-
heads with 20-foot clay plug between the two walls; leaks through
rock fractures controlled by drilling and pressure grouting 2 1/8"
diameter, 30 ft. holes placed at 2 ft. centers in the plane of the
rear bulkhead.
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(2) Methods and Materials
a. Clear debris from opening
b. Place permanent timber supports
c. Construct access facilities
d. Prepare roof, sides and invert for placement and

anchoring of the seal.
e. Drill 2 1/8" holes on 2 ft. centers around perimeter of

rear bulkhead site to a length of 30 ft. in the plane of
the seal.

f. Construct seal.
(3) Unit and/or Lump Sum Costs Used for Estimating Project Cost

a. Major construction contract prices - used to compute
Basic Construction Cost and Table C-4.
(1) Seal placed at mine entrance - lump sum $8,000
(2) Seal placed back from mine entrance:

(a) Clearing, shoring, and placing of
timber supports at intervals of 12' $40/set

(b) Transportation of materials $1.00/ft.
(c) Reinforced concrete bulkhead $150/C. Y.
(d) Bentonite or clay core $40/C. Y.
(e) Drilling and grouting $2.00/L.F.

b. Additional construction costs - not included in Table C-4,
but used to calculate the Total Project Cost presented in
the report text.
(1) Engineering, legal and administrative expenses and

contingencies - equivalent to 25% of the Basic Con-
struction Cost.

(4) Remarks
a. The cost of any land purchases is not included in the cost

estimate nor in compensation for any coal reserves lost
as the result of mine sealing.

B. Plug Churn Drill Holes (Newkirk Drainage Tunnel Outlet)
(1) Methods and Materials

a. Excavate area to uncover drill hales
b. Clean hole
c. Insert bulkhead boulder tool to stop artesian flow
d. Place seal in three layers:

(1) 3 feet concrete
(2) 6 feet bentonite
(3) 3 feet concrete

e. Backfill and restore excavation
(2) Lump sum construction cost - $1400/ho1e or $2800, used to

compute Basic Construction Cost in Table C-4.
(3) Additional construction costs - not included in Table C-4,

but used to calculate the Total Project Cost presented in the
report text: - engineering, legal and administrative expenses
and contingencies equivalent to 25% of the Basic Construction
Cost.
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Supplement to Table C-2

Procedure Employed to Secure Surface Reclamation Details

Calculation of the yardage and acreage figures was performed on
1"=200' topographic maps. The yardage figures were computed from
longitudinal and transverse cross sections of each respective recla-
mation area. The acreage figures were determined by dividing each
reclamation area into three categories - refuse storage, strip mine pits,
and original surface 0 In this classification, subsidence areas were treated
as pit areas and strip mine spoils banks were included with deep mine
refuse storage areas. This classification was performed on 1"=200' ortho-
photo blow-ups of the aerial photographs for the study area. Areas in
which the distinctions were not clear on the photographs were field
checked before the final classification was made. When this classification
was complete, the acreage of each type of surface within each reclamation
area was computed. A brief explanation of the meaning of the results in
each column follows:

Watershed Acres - The acreage figures listed under this heading
are equal to the sum of the above three categories, or the total acres with-
in each reclamation area. These figures are utilized further in the, deter-
mination of the benefit received from surface reclamation.

Clearing Cost - These figures refer to the cost of clearing and
grubbing the reclamation areas prior to the beginning of backfilling or
regrading. In the case of refuse storage areas. this figure is zero, due
to the lack or near lack of vegetative cover.

In the case of strip-mined land. these figures represent an estimate
of the number of acres within each reclamation area which will require
clearing. This estimate was arrived at from field investigations and
examination of aerial photographs. The number of acres was then multi-
plied by $200 per acre to determine the clearing cost.

Backfilling (or Regrading) - The yardage figures expressed in this
column were derived from the systematic evaluation of cross sections of
the respective reclamation areas. In the case of strip-mined land. these
figures represent the amount of backfilling material that would be required
to provide drainage from an existing internal drainage area on a surface
sloped at no less than 0.5% grade.

In the case of refuse storage areas. these figures represent the amount
of material that would have to be moved to provide efficient surface drain-
age from these areas. In most cases a terrace morphology was sought which
had a riser slope no greater than 25% grade and a tread slope no less than
0.5% grade.



Capping - The yardage figures for "Capping" were computed by
multiplying the number of acres reclaimed (same as acres revegetated)
by the cubic yards of select fill necessary to cover one acre with a one
foot cap. This amounts to 1,613 cubic yards per acre and, at a cost of
$.50 per cubic yard, $807 per acre.

Revegetation - The acreage figures listed under this column are
equal to the sum of the refuse storage acreage within each reclamation
area and that portion of the strip mine pit acreage which must be back-
filled to provide runoff from the watershed, These last figures for strip
mine pit acreage were calculated from the cross sections and maps used
in estimating the backfill yardage figures. These backfilled areas are
represented on Exhibits 33 to 36 as shaded areas, The cost figures
were based on a unit cost of $170 per acre for acquiring and applying
a soil builder and the lime, fertilizer and seed,

Total Cost - These figures are the sum of the Clearing, Backfil-
ling, Capping and Revegetation costs and are the Basic Construction
Costs for surface reclamation.

Cost! Acre Reclaimed - The figures in this column refer to the
Basic Construction Costs within each reclamation area, divided by
the acreage reclaimed within that area. The surface area reclaimed
is equivalent to the acres listed under Revegetation,

NOTE: The cost figures tabulated are in simplest basic
terms and permit relative comparisons of reclamation areas.
Additional costs of engineering, legal and administrative
expenses and contingencies (equivalent to 25% of the Basic
Construction Cost) plus a replacement and maintenance
cost of $1025 per acre reclaimed, are reflected in the re
port narrative section Mine Drainage Abatement, Summary
of Abatement Analysis, page 78. The cost of any land pur-
chases is not included in the analysis.














