Cost For Treating Coal Mine Discharges
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“he interim final rul2 maxing for the coal mining point source
cAt2q0cy established four subcategories for the industry:
Subosart A - Coal Preparation Plant Sutcategory;
Suboart B -~ Coal Storage, Refuse Storage and Coal Preparation Plant
Ancillacy Area Subcategory
Subkvart C - Acid or Ferruginous Mine Drainage Subcategory,
subvart D -~ Alkaline “in2 Drainage Subcategory.

For the purposes of making an economic analysis of the impact to
the coal mine industry for mesting the additional limitations required
by the court order of December 16 1975 ({HRDC vs Train, Civ. Dkt. No.
1659-73) establishing addiitional llml*aklons for the coal mlnlng p01nt
source category the industry was segmented into model mines and
preparation plants, These models were supplied by the contractor who
1s preparing the draft economic analysis. (See Figure 1)

I. Bituminous, Sub-Bituminous, Lignite Mining.

Some general comments apply to this industry segment.

Each of the regional segmentations are subdivided into Deep
Mining, Surface Mining and Auger Mining. Auger mining is a form of
surface mining. For dev=loping effluent limitation guidelines, auger
mining is considered under surface mining.

The total number of mines in each segment is from the final MESA
statistics for 1973. Thaese statistics do not separate mines in
Kentucky by Eastern Kentucky and Western Kentucky as does the
suggested segmentation. All mines in Kentucky are included 4in the
Southern Appalachia segm=ent, MESA defines a coal operation as one
mine if the pits are: 1. owned by the same company, 2. supervised by
the same superintendent, 3., 1located in the same county.

This definition of coal operations being one mine is used in the
statistics for each of the ssgments where total mines in the segment
is shown and the number of mines in the segment visited is shown.

In the deep wmine segment for each ragional segmentation a
rationalization 1is made Dbased on average percipitation in the
geographic area, depth of cover (above or below drainage), total area
of the mine, percent extraction, and permeability of overburden.
Based on an annual precioitation of 32 to 40 inches per year and
publiished base runoff figures, approximately 39 percent of the
percipitation is available to the ground water system. The amount of
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PART 7-—SPECIAL REGULATIONS, AREA
OF THE NATIONAL PARK SYSTEM

Shenandoah National Park; Camping

On November 24, 1975, there was pub-
Iished in the FeEpeEraiL REGISTER (40 FR
54428), a notice of proposed rulemaking
with a proposed amendment to Title 36
of the Code of Federal Regulations. The
proposed amendment adding new para-
graph (g) to § 7.15 should result in the
better safeguarding of foods from wild-
tife in the Park, particularly from the
American black bear,

Interested persons were given an op-
portunity to submit comments not later

FEDERAL REGISTER, VOL. 41, NO, 51—MONDAY, MARCH

the Coal Mining Point Source Categor
(40 CFR 48830). Refecrence was made i
the preamlle to wertain supplemeontar
materials supporting thc study of th
industry which are available for inspec

* tion and copying.

An additional report entitled “*Cost fo
Treating Coal Mine Discharges” detail
ing the cost of pollution control has bee
prepared and is now available for in
spection, along with the supplementar
n:aterials cited previously, at the EP.
Public Information Reference Uni
Room 2922 (EPA Library), Walersid
Mall, 401 M Street, S.W., Washingtor
D.C. 20460. The EPA information rezu
lation, 40 CFR Part 2, provides that
reasonable fec may be chargeaq for copy
ing.

Dated: March 10, 1976.

ANDREW W. BREIDENBACH, Ph.D.,

Assistant Administrator, For
Water and Hazardous Materials.

{FR Doc.76-7368 Filed 3-12-76;8:45 am)
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available water that perculates to mine level will depend on the
coeffecient ot permeability at depth. This coeffecient of
permeability is in turn related to depth below ground surface, rock
types and fracture characteristics. Published data on permeability is
generally restricted to comparatively shallow depths of less than 200
feet, and indicates .a permeability of .01 to 4.0 ftrsday.
Permeability of overburden from mine visits made during the study
performed by Skelly and Loy indicates a permeability of ¢ to 1.2
ft/day for mines visited. Slope mines and drift mines average C.47
ftrsday, and shaft mines average (.42 ft/day for mines making water.
Note +the deep mines without mine drainage are not included in this
average, and that deap mines in the small and medium mine segmentation
were purposely selected that nad mine drainage.

Drainage from deep mines in the model segments were based on 200
to 600 gallons per acre mined, with all drainage considered to be
isorropic under water table conditions.

For all mines in estimating area disturbed it assumed that mining
is restricted to single sszam extraction. For deep mines the area
disturbed is based on the area which would be disturbed over one half
of the mine's life., Deep mines area based on half mine life would also
take into account older mines working out and the abandoned and sealed
areas of these mines where pumping 1s no longer required.

In the small mine category it is assumed that the tonnage will
remain at 50,000 ton per year. In facht, many of the mines included in
the less than 50,000 ton per year mined in 1973 are actually new mines
with projected tonnage much higher than 57,0030 tons per year.

The interim final requlation published October 17, 1975 1in the
Federal Register defines a coal mine as an active mining area of land
with all property placed upon, under or above the surface of such
land, used in or resulting from the work at extracting coal from its
natural deposits by any means or method including secondary recovery
of coal from refuse or other storage piles derived from the mining,
cleaning, or preparation of coal. IMine drainage 1is defined 1in the
. interim final guideline as any water drained, pumped or siphoned from
~a coal mine. In the interim final guidelin= there are two categories
of mine drainage based primarily on the treatment reyguired of the raw
mine drainage and generally r=2lated +to geographic location of the
mine. The addendum to th2 interim final guideline will establish a
nunerical value for the effluent characteristics mentioned in the
interim final qguideline. It is anticipated that the addendum to the
interim final guideline will further define mine drainage from surface

*
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mines so that: "Any drainage from a surface mine o0r section thereof
which has been returned to final contour shall not ke required to meet
the limitation set forth providing such drainage is not mingled with
untreated mine drainage which is sublject to the limitations.Y It also
anticipated that "final contour™ shall be Jdefined as the surface shape
or contour of a surface mine {or section ther=2o0f) atter all mining and
earth moving operations have bean completed at that surface mine (or
saction thereof). For the model surface mines it assumed that the
active ar2a 1is ths area affected over a six month period. This area
affected over six months may b2 considered a maximum area as most
surface mines will have the area returned to its final contour well
within six months. The min2 drainage from model surface mines 13
therefor based on an area affected over a six month period,. the 10
year - 24 hour percipitation event as taken from Technical Paper
Number 40 - Rainfall ¥Fr=quency Atlas of the United States or NOAA
Atlas II - Precipitation - Fregquency Atlas of the Western United
States. Aaximam mine drainage volumes are assum=d from these
precipitation events with all of the precipitation going to mine
drainage. Retention periods for settling basins are assumed at 24
hours. 'The size of the acid mine drainage treatment plant at a
surface mine is based on a rainfall of 1/3 inch ian a day, or the
amount 0of water to be treatad based an annual rainfall of 40 winches.

Best practicable control technology currently available costs are
total costs. 3Best available technology economically achievable costs
represent cost increments to the BPT costs to attain BAT standards.

The selected aporoach for costs, cost factors and costing

methodology for the model mine segments provided entailed the
derivation of costs for the various facilities and activities wnich,
in combination, form the specified treatment processes, Where

practical and applicable, the costs are shown as a Ffunction of
variables which are generally knows for specitic mining operations
{(e.g. daily flow rate, size of impoundment area, amount of flocculant
added per volume of waste water).

Capital Investment
Holding/Settling Ponds

All ponds are rectangular in shape, with the bottom length twice
the bottom width. The width of the top of the dike is 3 meters. The

dikes of the lagoons form a 27-degree angle with the ground surface.
The interior area is =2xcavated to depth sufficient to provide all the
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material needed for th= construction of the dikes. The earth is
assumed to be sandy loam with granular material.

Costs categories and cost factors used to estimate the costs of
the ponds are as follows:

Construction Category Cost

Excavation and Forming 5 1.60/m3

Compacting witn Sheep's Foot 2.22/m3

¥ine-Grade Ginishing 0.54/m2

501l Poisoning 1.49/m (circumference)

All cost factors except soil poisoning are based on Reference 1l; the
latter is from Reference 2. The costs are adjusted to 1974 dollars
based on the Marshall and stevens IEZgquipment Cost Index for Mining and
Milling.

Excavation, forming and compacting costs are based on the amount
of material in the dike. Fine-grade finishing is computed from tne
dike surface area (i.=. the oroduct of the perimeter o0f the cross
section of the dike and its circumference). The construction cost is
increased by 15 percent to account for site vreparation and
mobilization costs.,

Costs and required areas for ponds ranging in volume from 10C m3
to 100,000 m3 are shown in Tigures 2 and 3.

Hydrated Lime System

The maijor components of the hydrated 1lime system are tanks, a
slurry mixer and feeder with associated instrumentation, pumps and a
building to house the latter two componants, Aydrated 1lime system
costs as a function of daily tlow of waste water are shown in Figurs
4. The costs are from Reference 3 excalated to 1974 dollarxs using the
aforementioned Marshall and Stevens index.

The costs in Figure 4 were applied to relatively large operations.
A simpler system consisting oL a lime storage facility and a lime
feeder was devised for thé smaller operations. Its costs are:

Lime storage facility $500 - 31,0C0
Lime feeder (Ref. 2) . $1,375
Total 31,875 - 32,375
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Plash mix tanks are =2mployed in conjunction with a number of the
lime treatment systems., A ten minute retention time 1is assumed for
estimating the reguired size of the tank. TFlash mix tank costs are
shown in Figure 4. They are from Reference 3 escalated to 1974
dollars.

Clarifiers

Installed costs of clarifiers are presented in Figure 6,
Egquipment costs were obtained from vendors (Reference 4), Installed
costs are estimated to be 2.5 times the egquipment purchase price.

Flocculant Feed Systems

The system consists of a tank, a feed pump mounted under the tank,
interconnecting piping with relief-return system and stainless steel
agitator, The system design and the costs following are from
Reference 2.

Tank Size Cost
190 1 (50 gal) $1,u400
570 1 (150 gal) 1,800
1,800 1 ({500 gal) 2,850

Systems were selected for =mployment at mining operations based on
treatment tlow reguirements,

Filtration Systems

Investment and operating costs of filters ars presented in Figure
7. The operating costs include depreciation. The costs are based on
Reference 5 and represent preliminary estimates.

Aerators

Aerators consist o©0f a4 concrete-lined pit sized for 90 minute
retention. Aeration is by means of a mechanical surface aerator.
Floor thickness of the pits is5 assumed to be 0.2 m, wall thickness C.4§
m. The cost in place of the floor is estimated to be 516.90/m2 and of
the walls $268.10/m3 of concrete in place. Both unit costs are from
Reference 1 escalated to 1974 dollars.
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For example, the cost of 2 400 m3 pit measuring 4 x 10 x 10 m is
as follows:

Floor 16 x 10 x 16.90 $1,5930

Walls x4{4 x 10 x ,4)1 263.10 17,160
Total 318,850

Th=a addition of the mechanical aerator, costing $2,800 (Reference 2),
results in a total cost of 321,65C,

Pumps

Pump costs as a function Of pump capacity, expressed in liters/
minute, are shown in Figyure 3. The types and sizes of pumps required
for a particular activity can vary widely, dep2anding on thea
characteristics of the matarial being pumped and the height and
distance the material must be transported.

Costs are shown for two representative typas of. pumps. The
slurry-pump costs are vased on pumping a slurry of 55 percent solids
along level ground. The water-pump costs assume that the water is
pumped to head of 18 m. Installed pump costs are derived from
Reference 6. Standby pumps are assumed necessary in all cases, and
thair costs are included in the costs shown in Figure 8.

Pipes

The estimation of pipe costs initially requires a determination of
the appropriate pipe size, Figure 9 shows the pipe diameter as a
function of daily flow for flow rates of 1 and 2 m/sec. Figure 10
prasants installed pipe costs as a function of pive diameter (Ref. 1
and 7).
Ditching

In some cases ditches rather than pipes are used for transporting
the waste water. Tine ditches are assumed to hava a 3 m cross section
and a depth of 1 m. Thas estimated cost is $4.90/1lineal meter.
Fences

Fences, where required, are costed at 3156.40/1lineal meter,

Land
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Land costs for treatment facilities are included only for deep
mining operations at $2,470/ha. 1In the case of suriace mining it is
assumad that the land is already owned by the mining company, and the
use of the land is short lived {6 months).

Annual Cost
Annial  costs are presented, Included in annual costs are land,
amortization, and operations and maintenance., The breakdown and
bases 0Of these costs are explained bslow,

Land

Annuil land cost represents an opportunity cost, This cost is
included only in thes deep mine category, It is assum=ad that surface
mines have adequate land available, The annual land cost is based on
10 percent of initial acquisition cost.

Amortization

Annual depreciation and capital costs are computed for facilities
and equipment as tfollows:

CA = B_(r) {1+r)n
{(l+r)n -1
where
CA = Annual cost
B = Initial amount invasted
¥ = Annual interest rate
n = Useful life in years

This is often called the capital recovery factor. The computed annual
cost essentially represents the sum of the interest cost and
depreciation.

An interest rate of 8 percent is used. The expected useful 1life
{(n) 1s 10 vyears for eguipment. The expected useful 1life for
facilities ({ponds, fencing, etc.) are based on the mine life. Por
example, 1f the mina life is 15 years the capital-recovery factor is
.117. This factor times the facility cost yields the amount that must
be paid each year to cover both interest and depreciation.

Operation and Maintenance
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Operation and maintenance (O $ M) consists of the following items.

Operating personnel
Facility repalr and maintenance
Equipment repair and maintenance
Material
Energyy {Electricity)
Regrading
Taxes
Insurance
Operating personnel

Personnel costs are based on an hourly rate of $9.00. This
includes fringe benefits, overhead, and supervision {Ref. 1l).

Personn=2l are assigned for the operation of specific treatment
facilities as reguired. Representative man power assignments are:

Lime Treatment 1/2 - 1 hour/shift
Flocculation 1/2 hour/mix

Equipment and Facility Repair and Maintenance

The annual equipment cost and the annual facility repair and
maintenance are estimated to be 5 percent and 3 percent, respectively,
of capital cost. These factors ars based on References 7 and 8.

Reference 8 indicates some variability in these costs for
equipment., For example, costs associated with tanks are generally
less than 5 percent, wheras costs associated with pumps and piping may
he somewhat higher. Thus, the 5 percent value represents an average
cost,

Material Costs

The material costs shown below are used in this study, The costs
include delivery.
Hydrated Lime 533.00/KXG {($30.00/short ton) {(Ref. 9)
Tlocculant 32.65/kq {$1.20/1b) [Ref. 10)

Hydrated 1lime is used in treating acid mine drainage. The amount
used varies from .5 kg/m3 %o 1 kgs/m3, (4 1b/10C¢3 gal. - 8 1b/10GC0O
gal.) Flocculant usage 1s assumed to be 10 mgs/1 (10 ppm).
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mne2rgy Costs

The only ene
o

gy used is electricity. The cost per kilowatt-hour
i3 assumed to b 0

25. This results in a cost of 3200/HP/year.
Regrading

Regrading is necessary in those instances where 4a new settling
pond is Dbuilt every & montns. Regrading costs are incurred when the
mining operation is relocated and the dikes are leveled. The cost for
ragradiny are bas2d on the area of the settling pond. In this study
$L150/ hectare ($u48(0/acre) is used. Ref. 7

Taxes and Insurance

Taxes are estimated as 2.5 percent of land cost. Insurance cost
is included as 1 percent of total capital cost (Ref. 7).

A. Northern Appalachia ({(Maryland, Pennsylvania, Ohio, Virginia,West
Virginia)

Mines of this region can generally be categorized as being acid or
ferruginous in Maryland, Pennsylvania, Ohio and the northern part of
725t Virginia. Treatment cost for mine drainage is theretore based on
treating acid mine drainage for this region. It should be noted
however that 2/3 of the production in West Virginia and the mines of
Virginia can be categorized as alkaline which requires either no
treatment for deep mir2es or only settling for de=p mines and settling
for surface mines. This r2g9ion also has over 50 percent of the tofal
mines in the U.S. 1in th2 small deep mine segment {less than 50,000
tons per year) with most of the mines in the alkalin=2 mine drainage
category reguiring no treatment of mine drainage, or the mine is dry.

However, it is assumed neutralization 1s reguired in the case of
both deep and surface mining operation to attain BPT standard. For
the deep and surfaca mines, 1 and .5 killograms of lime, respectively,
is used per thousand liters of waste water treatad.

The treatment system for the large deep mine model consists of the
following major facilities and squipment.

Raw water holding pond

Lime system with flash mix tank
Aeration tank
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Claritiier
AR '
The clarifier i3 sized for a retention time of 12 hours. The
underflow from the c¢laritfier is punped back into the mine; the over-
flow to a nearby creek. Th2 holding pond is sized for 1 day retention
x 1.5 to allow for n=zcessary freeboard.

Por the large de2 mine {seam height = 60") increasing the
clarifier retention tim=2 to 24 hours would result in a capital cost of
450,175, an annual cost of $5255,57% and at cost per XXG of $0.28.

The medium and smiall deep mine treatment systams do not use a
clarifier. 1Instead, two settling ponds are provided, each sized for 2
day retention x 1.5 for freeboard. The settling ponds are used
alternatively in order to allow time to pump the sludge accumulated in
the ponds back into ths mine,

Application of a similar treatment process to the large, deep mine
operation and including the cost of a ¥ud Cat £o remove sludga from
the settling ponds would r=2sult in the costs shown in Table 1.

In the case of surface mines, mining sites are assumed relocated
at six months intervals. A settling pond sized for retention of a 10

year-24 hour rainfall {(4") 1is constructed at each site. TO
illustrate, the siz2 and cost of the settling pond for the large
surface mine {seam height = 6¢") 1is computed as follows. The
disturbed area during a six month period is 13 ha. The 10 vyear-24
hour storm results in a drainage of 1,010 m3/ha. Th2 required lagoon
size is 13 x 1,81¢ - 13,130 m3, 1Its cost ftrom Figqure 2 1is 3%19,200.

This cost 1s shown as an operating cost,
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TABLE 1
Northern Avpalachia ~ Lirge, Deep Mine - Seam Height =

Capital Cost
Land 3 6,175
Facilities

Holding Ponds §,940

Settling Ponds (2) 45,000

Fencing 5,365
Dgquipment

Lime Storage & Treatment 91,250

Azrator 21,650

Pipes 17,520

Pump 19,680

Pumnp 5,520

Mud Cat 75,000

Total 5297,050

Annualiz=d Cost
Land 3 6520
Amortization

Tquipment 34,340

Facilities 5,670
Op=2r, Personnal 77,130
Facility Maintenance 1,180
Egquipmant Haintenance 11,525
Material 68,650
Enerqgy 32,000
Taxes 155
Insurance 2,810

Total 5234,870

Cost/Day (O & ™) 3 532
3/ XKG 0.26
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At a surface min2 the toral rainfall may not reach the settliing
basin because of percolation. This loss is assumed to provide for the
necessary pond freeboard.

The only capital cost incurred at a surface mine is for the lime
storage and treatment eguipment which 1s transported from site to
site, Labor costs tor relocakting the eguipmant (4 man days) are
included with operating personnel. The size of the AMD plant at a
surface mine is based on a rainfall of 1/3" in a day; the amount of
water to be treated on 2an annual rainfall orf 40%.

Natural depressions may exist at some surface mines which will
elimate the ne=2d to construct a settling pond. Assuming this was the
case for the small surfacs mining operation (seam height 36"}, its
annual cost would be reduced ro 356,275 and the c¢ost/ RKG to $0.14.
The latter 1is lower-bound cost. In general, depending on the
topegraphy, the costs/KKG for the surface mines can be expected to
range from about .6 to 1.0 of the costs shown.

BATEA for both the deep and surface mines consists of the aiddition
0of deep hed filtration at the AMD plants. Ta2chnically the application
of this treatment process 1is limited 0 large and medium size
operations, If filters are required for suspended solids removal
small operations may b2 able to use filters similar to those used for
swimming pools. It should be not=d however that suggested suspended
solids 1leavel for BAT were based primarily on 3 mines exhibiting the

v2ry best overall control and treatment technology. These mines do
not employ filtration for suspended solids removal, Deep bed

filtration 1s a transfer of existing technology from such industries
as the steel and papsr industries,.

In this region some of the more commonly worked and more
productive seams are: Pittsburgh Seam, Kittanning Seams, Fresport
Seams, Pocahontas Seams, Five Block Seam, the Numb2r 2 Gas Seam. The
model mines reflect the heights of these seams.

«

1. Deep Mines
a. Large Mine (Total in segment 225, visited 586)

Mine life 25 years; 1 million tons per year; 70 percent recovery;
60 inch thick seam; 7,000 tons per acre recoverable; 143 acres
mined per year; 1,857 mined in 13 years; 460 foot of cover (below

drainage); 600 gallons per acre acid mine drainage; 1,114,000 gallons
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per day; design 1 and 1/72 million gallons par day AMD plant.
A second modael mine was developed withi a s2am height of 52 inches for ci

of cost. ‘
b. Medium mine (total in segment 227, visited 3)
Mine life 15 vyears; 453,000 tons per vyear; 70 percent

recovery; 44 1inch thick seam; 4,270 p2r acre recoverable;
23.4 acres mined par year; 187.4 acres mined in 8 years; 200
foot of cover ({above drainage); 602 gallons per acre acid
mine drainage; 113,200 gqgallons per day; design 150,000
gallons per day acid mine drainage treatment facility.

A second model mine was developed for this segment with a seam
heigh* of 32 inches for comparison of cost.
c. Small mine (total in segment 439, visited 10)

Mine 1life 10 vyears; 56,000 tons per year; 75 percent
recovery; 36 inch thick sszam; 3920 tons per acre recoverable;
12.8 acres mined per vyear; 64 acres mined in 5 years; 200
foot of cover {above drainage); 600 gallons per acre acid
mine drainage; 38,470 gallons per day; design 50,000 gallons
per day acid mine drainage treatment facility

A second model mine was developed for this segment with a seam
height of 40 inches for cost comparison.

2. Surface Mines
a, Large mine (total in segment 101, visited 10)

Mine life 20 vyears; 1/2 million tons per year; 90
percent racovery; 62 inch thick seam; 7,840 tons per
acre recov=arable; 64 acres mined per year; 32 acres in
the active mine area {13 ha); settllng facility is based
onn 1,010 cum/ha in the active mine area; AMD plant
designed for 367 cum/day, settling pond designed for
13130 cum.

For cost comparison a second model was developed with a seam
height of 48 inches.

b. Medium mine (to+tal in segmant 290, visited 13)

Mine 1life 10 vyears; 100,002 tons per year; 42 inch thick s=am; 80
percent recovery {(including auger mining); 4,88C tons
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per acre recovered; 20.5 acres per year; 10.25 acr2s in
the active mine area (3.2 na); 1,010 cum/ha 1in the
active mine area; AMD plant designed for 118 cum/day;
£
4

or 3232 cum.,

=

settling vonl dasigned

A second model mine for this segment was developed with a assumed
seam heigh* of 5S4 inches.

Cc. Small mine
{rotal in segm=nt 101, visited 10)

Mine life 5 years; 59,000 tons per year; 990 vercent recovary;
36 inch thick s=am; 4,705 tons per acre recoverable; L10.6
acres per year mined; 5,3 acres in the active mine area (2.2
ha); 1,010 cum/ha in the active mine area; AVMD plant designed
for 62 cum/day, s=2ttling pond designed for 2222 cum.

A second model mine for this segment was developed using a Seam
thickness of 54 inches for cost comparison.

BPT and BAT cost for tn= model deep and surface mining operations
in the Northern Appalachia ragion are shown in tables 2, 3 and 4.
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TABLE

2

Northern Appalachia - Deep mines

®

Size

Annual Tonnage (KXG)
Qeam Height (inches)
Daily Flow {m3)
Mine Life {(vears)
eapital costs

Lani
FPacilities

Holding Pond
Settling Ponds

Fencing

Eynipment

Lime Storage & E4uip.

Azrator
Claritier
® Pipes
Pump-water
Pump-slurry

Total

énnualizei Costs

and

Amortization
Facilities
Ecuipment

Oper. & Maint.

® Oper. Personnel
Facility ¥aint.
Egquipment Maint.

Material
Enerqgy
Taxes

)

®

L

BPCTCA Costs

Large

907,000

6C

5,700

H,940

14,400
M. A,
4,265

91,200
21,657
216,000
17,520
19, 68¢C
5,520

436,175

65,575

5,935

15,607
N.A.
1¢,17¢6

99,000
23,590
228,000
18,000
21,6C0
5,760C

427,650

595

2,425
58,995

59,130
775
19,8C0
79,195
36,260
150

Medium
90, 7¢C

49 32

15

")

[$2]

33,7

2,520
7,680
8,035

5,375
M. A.
N. A

3,800

3,24C

2,500

36,455

1

<

35,185

2,880
9,12¢C
9,510

5,735
N. A.
N.A.

3,400

3,6C0

2,500

41,930

520

2,515
2,217¢

9,855
645
760

8,550

1,800
130

Small
45,350
40 32
1390 23

10

51,850

1,200
1,930
5,675

3,795
Na Al
N.AL
3,400
1,8C0
2,280

21,98¢C

185

1,32¢
1,68¢C

3,285
265
565

2,290

1,000

45

5



Insurance 4,000 b,275 365 426G 223G

N

545 55 60 21

(]

CostsDay {C & M) S

@ st /KKG n,27 0.29 .27 0.30 0.23
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Annual Tonnage (KKG)
(inches)

Seam Height

TABLE 3

NORTHERN APPALACHIA - Surface Mines

Drainage Area {(ha)

Drainages/ha
Mine Life

Capital Cost

Lime Storage § Treat.

Toxal

Annualized Cost
Amortization

Equioment
Opver. Maint.

Ditching

{n3)
Acid Water Treat,
{Years)

(6 mos.)
Settling Pond

Operating Per,

Egquipment Maint.

Materials
Regrading
Fnerqgy

Insurance

Total O &

Annual Cost

Cost/Day (O & M)

Cost/KXG

&

{(in3) /day

BPCTCA Costs

Large

453,500

60 483
13 16
1010
367 451
20

$35,000 338,400
36,000 38,400
5,365 5,720
19,200 21,600
490 490
2,720 2,720
900 960
1,290 1,355
B80S 1,035
1,000 1,000
3560 385
26,565 29,545
54,495 64,8190
148 164
5.13 0.14

0000047

Medium

90,709

54 42

3.2 4.2
1310

90 118
10

S 4,405 %

4,405

655

7,200
374
1,910
119
265
290
2C0
45

10,390 1
21,435 2

58

4,525

4,525

675

8,640
370
1,910
115
350
469
200
45

2,090
4,855

67

Small

45, 350
54 36
1.4 2.2
1610
39 62

$ 3,675

3,675

550

3,600
245
1,910
90
115
185
150
35

6,330
13,210

35

1
(%]
-

15,
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563

1,150
1,365

275
350
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Capital
Cost

$240,0C0
260,000

60,000
70,000

Not
Not

3 90,000
105,600

40,000
46,000

Not
Mot

Annua
Cost

$58,000
62,000

21,000
23,000

Applicable
Applicable

528,000
30,000

15,000
16,5C0

applicable
Applicable



B. Southern Appalachia {Alabama, Kentucky, Tennessae)

Mines in this r-3ion can generally be categorized as being
alkaline., Treatment cost £for mine drainage 1s therefore based on
treating alkaline mine drainage,. Many deep mines in this region
reyuire no treatment either beocause they are dry or the raw mine
drainage wm2ets effluent  Juidelines without treatment, However, for
deep and surface mine models in this industry segment 1t 1is assumed
that BPT will consist of sottling ponds for all mines.

Pipes are used to transport the waste water to the settling ponds
in the case of the d=ep mines oOperations; ditches in the case of
surface mining operations.

3urface mine operations are assumed relocated at  six month
intervals. The ponds are sized to retain a 1§ year - 24 hour rainfall
{5") over the disturbed area. This amounts to 1,270 m3 of
drainage/ha. The disturoed area during any six month period for the
large mine {seam height - 69") is 14,6 ha. The required pond size is
1,270 x 1a.6 - 18,542 m3; its cost can be read from Figure 2. The
cost 1s shown as an operating cost.

The costs incurred with ths surface mine operations are almost
entirely associated with th2 construction of the settling pond. The
actual costs incurred will, therefore, be extremely site dependent.
The costs/KRG will be almost directly proporticonal to the pond
construction costs. If the latter are halved, the costs/RKG will be
halvad.

BATEA for both deep and surface mining operations consists of
aoplying flocculant at the vate of 14 mgs/1 {13 ppm). Flocculation
costs for the surface minin7g operations are based on annual rainfall
in the region (48") over the disturbed areas. The rainfall amounts to
about 11,900 m3/ha/yr. For the large surface mine (seam height =
60™), 1l4.6 ha are disturbed at any given time and the yearly amount of
water which must be +tr2ated is 14.6 x 11,900 = 173,740 m3 or 485
m3/cay.

The flocculation equiom=2nt is treated as a c¢apital cost. The
egulipment is relocated at each new site.

sSome of the more commonly worked and more productive seams in this
area ar=: Marylee Seam, Jelico Seam, Harlan Seams, Hazard Seams, and
the Xentucky 9, 10, 11, 12 and 14 Seams. The model mines reflect the
height of these seams.
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1T

Neen Mine

a, Large {total in segment R0, visited 13)

Mine life 25 years; 1 million tons per year; 70 percent recovery;
48 inch rhick szcam; 4,878 rons per acre recoverable; 205 acres per
vear mined; 2,665 minad in 13 years; 257 foot 9of cover {above
Arainage); 600 gallons per acre alkaline mine drainage, 8070
cum/day.

b, Medium Mine

{total in segment 84, visited 1)

Mine life 15 years; 100,009 tons per year; 70 percent recovery; 42
inch thick seam; #,270 tons per acre recoverable; 23.4 acres per
car mined; 187.4 acras mined in 8 years; 200 foot of cover (above

drainage); 600 gallons per acre alkaline wmine drainage, 1135
cum/day.

¢, Small Mine

(total in seqment 254, visited 7)

Mine life 10 years; 5C,000 tons per year; 75 percent recovery; 36
inch thick seam; 3,920 tons per acre recoverable; 12.8 acres per
year mined; 64 acres mined in 5 years; 250 foot o0f cover (above
drainage); 692 gallons per acre alkaline mine drainage, 145
cum/day.

Surface Mines {including auger mining)

a, Large

{total in segment 67, visited 9)

Mine life 20 years; on= nalf million tons per vyear; 80 percent
recovary; 60 inch thick seam; 6,970 tons per acre recoverable; 72
acres per year; 36 acr=s in the active mine ar=a (20.6 ha); L1,27¢,
cum/ha in the active mine area, settling pond designed for 26162
cum,

A  sacond mode mine was developed with a seam thickness of 60

inches for cost comparison.

b, Medium Mine (total in segment B84, visited 1)

Mine life 15 years; 162,000 tons per year; 70 percent recovery; 42
inch thick seam; 4,270 tons par acre recovearablea; 23.4 acres per
year; 16.75 acres in the active mine area (4.1 ha); 1,270 cum/ha
in the active mine area, settling pond designed for 5207 cum.
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For cost comparison a s=econd model mine was developed with a  sean
thickness of 60 inches,

c¢. Smill Mine

® (total in segment 110, visited 0)
Mine life 2 years; 52,030 tons per y=24ar; 80 percent recovery; 36
inch thick seam; 4,70S tons per acre recoverable; 10.6 acres per
year mined; 5.3 in Aactive mine area (2.1 ha); 1,270 cum/ha in the
active mine area, s=ttling pond designed for 2667 cum,

[ J A second model mine was developed for cost comparison with a seam
ass of 42 inches,

BPT and BAT costs ror tne deep and surface mines in the Southern
Appalachian are shown in Tables 5, 6, 7 and 3.
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TABLT 5

sonthern Appalachia Deep Mines
BPCTCA Costs

tu
Large Medium Small
Annual Tonnage (XK3) 307,CC0 99,700 45,350
Seam Height (inchas) 48 42 36
Daily Flow {(m3) 8,070 1,135 145
Mine Life 25 15 10
Capital Cost
Land £ 1,730 3 370 k3 125
Facilities
Sattling Pond 13,0460 3,340 1,010
Fencing 5,495 2,549 1,475
Egquipment
Pipes 6,000 3,180 258
Total 31,225 9,930 2,860
Annualized Cost
Land 175 35 15
Amortization
Facilities 2,230 745 379
Equipment 895 475 49
Operations & Malnt.
Opsrating Personn=1 3,285 1,640 L7¢
Facility #aint. 7CH 1990 75
Equip. Maint. 895 160 15
Taxes 40 19 5
Insurance 310 1690 30
Total 7,940 3,355 1,020
Cost/Day (O & M) 13 6 2
Cost/KKG J3.C1 0.C4 0.02
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Average Daily Flow

Seam Height (inches)

Capital Cost
“locculation
Total

Annualized Cost
Amortization
Eguipmant
Oper. & Maint.
Equip. Maint.
Operating Per.
Materials
Total

Cost/Day (O & M)

Cost/KKG -

TABLE

6

Southern Appalachia Deep Mines

3ATEL Costs

Large

(n3) 8,270

48

5 2,850
2,850

425

145
6,570
75,000

82,140

0.69

0000023

Yiadiam
1,135
42

5 1,890
1,900

272

90
3,285
10,500
14,145
38

0.16

Small
145
36

$ 1,400
1,400

2190



TABLE.

L8

Southern Appalachia Surface ¥Mines

BPCTCA Costs

Large Medium Small
Annual Tonnage {KXG) 453,500 90,700 45,350
Seam Height (inches) ‘ 60 42 60 42 42 35
Drainage Area (ha) 1.6 20,86 3.2 4.1 1.8 2.1
Drainage/ha (m3) 1,27% 1,276 1,272 1,278 1,270 1,270
Mine Life {years) 20 19 2
Annualized Cost
Oper. & Maint. (6 mo.)
Settling Pond $26,400 531,390 3 7,200 310,200 54,800 $ 5,4
Ditching 499 4990 370 370 245 2
Regrading 1,L5¢ 1,495 345 4a0 230 2
Total 28,040 33,185 7,915 11,030 5,260 5,9
Annual Cost 56,080 66,370 15,8390 22,060 10,520 11,9
Cost/Day {C & W) 155 185 4y 61 28
CosSt/KKG 0.12 0.15 0.17 0.24 0.23 0.:
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LE 8

Southern Appalachia Suriace Mines

BATEA
Larg
Averajye Dally ¥low (in3) 435
Seam Height (inches) 57
Awverajze Daily Flow (m3) 435
Seam Heigh* ({inches) 60
Capital Cost
rlocculation $ 1,800 3
Total 1,309
Annualized Cost
Amortization
Fgulpment 2790
Cper. & Maint,
Ejquip. Maint. 490
Operating Per. 1,645
Materials 4,693 6,75C
Total 6,695 8,755
CostsDay {0 & 1) 18 23
Cost/XKKG 0.G .02

Costs

e
698
42
698
42

1,800
1,800

270

90
1,645

0000025
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N

$

Madium
105
60
1,400 %
1,400
210
70
820
1,355
3,280
8
0.04

140
42
14¢
42
1,400 3
1,400
210
70
1,645
599
1,690
N
0.04

Small
60 72
42 36
60 72
42 36

1,400 $ 1,4
1,400 1,4¢

21¢ 21
70 5
820 82
695
1,795
4
0.04



C. Central Region (Arkansas, 5Illiﬁ0i3, Indiana, Kansas, BMissouri,
Oklahoma, Texas, Towa)
I
Mines of this region can generally be categorized as being
alkaline, Treatment costs for mine drainage 1s therefore based on
treating alkaline mine drainage. It should be noted that some mines
in the Tri-state area of Illinois, Indiana, and Kentucky have acid or

ferruginous mine drainage, Drainage trom these mines have a waste
characterization similiar to the mines in the Northern Appalachian
sa2ction, This acid or ferruginous drainage 1is most often the product

of mining through abandoned surface or deep mines.

However, for the purpose of establishing cost for model mines all
drainage in the Central r=gion is assumed to be alkaline., EPT and BAT
treatment process, operations, and estimated cost variations are the
same as in the Southern Appalachia region described. The 10 yr/724 hr
rainfall {5 inches) amounts to approximately 1,270 cum/ha; the annual
rainfall {48 inches) amounts to approximately 11,900 cums/ha. Some of
the more commonly worked and more productive seams in this region are:
Jllinois Number 2, 5 and 6; Indiana 3, 5 and 6; Cherokee; Tepo; and
the Stigler seams. The model mines reflect the height of these geams.

I. Deep Mines
A Large
{total in segment 27, visited 3)
Mine life 25 years; 1 million tons per year; 60 percent recovery;
96 inch thick seam; 8,364 tons per acre recoverable; 120 acres per
year mined; 1,560 acres mined in 13 years; 503 foot of cover
{above drainage); 300 gallons per acre alkaline mine drainage,
1890 cum/s/day.

b. Medium Mine

(total in segment 5, visited 1)

Mine life 10 years; 150,000 tons per year; 60 percent recovery; 60
inch thick se2am; 5,600 tons per acre recoverable; 30 acres per
y2ar mined; 150 acres min=2d in 5 vears; 300 foot o0f cover Dbelow
drainage; 600 gallons per acre mined alkaline mine drainage, 380
cum/day.

c. Small Mine

{total in segment 5, visited ()
Mine life 10 years; 50,009 tons per year; 60 parcent recovery; 60
inch thick seam; 5,000 tons per acre recovarable; 10 acres per
year mined; 50 acres mined in 5 years; 390 foot of cover (below
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Pra

drainage) ;
cum/day.

gallons per acr=

II, Surfacs Mines

a. Large

(total in segment 27,
Mine life 25 years;
72 inch thick
mined per year;
cum/ha  in
designed for 27348 cum

visited 3)

saam; 9,400

53 acres in active mine

b. Medium Mine

total in segment 21,
Mine life 10 vyears;
inch thick seam;
per vear; 6.5 acres in active mine area
active mine area alkaline mine drainage,
for 3307 cum.

visited 3)

Por cost comparison a second model mine
thickn=ss of 42 inches.

c. Small Mine

(total in seqment 49,
Mine lite 2 years;
inch thick seam;
mined; 4.5 acres in active mine area
active mine area alkaline mine drainage,
for 2290 cum,

visited 1)
55,000 tons per year;

For cost comparisons a sacond model mine
height of 24 inches,

and
1¢,

BPT and BAT costs for deep
regions are presented in tables 9,

0000027

alkaline

1 million tons per y=ar; 90
tons per acre recovarable;

the active mine area, alkaline drainage;

107,000 tons per year;
7,760 tons per acre recoverable; 13

5,350 tons per acre recoverable;

mine drainage, 115
percent recovery;

166 acres

area (21.5 ha); 1,272

settling pond

90 percent recovery; 60
acres mined
1,272 cum/ha in

rond designed

{2.6 ha);
settling

was developed with a seam

90 percent recovery; U2
9 acres per year
1,272 cum/ha in

pond designed

(1.8 na);
sattling

was developed with a seam

surface mines in the central
11 and 12.
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Central Region Deep “ines
BPCTCA Costs

Annual Tonnage (KKG) 907,000

S=2am Height {inches 96
Daily Flow ({m3) 1,890
Mine Life (years) 25

Capital Cost

Land 3 740
Facilities
Settling Pond 5,880
Fencing 3,AL10
Equipment :
Dipes 3,690
Total 13,830
Annualized Cost
Land 75
Amortization
Facilities gca
Eguipment 535

Operations & Maint,
Operating Per, 3,235
Facility Maint. 285

Equip. Maint, 180

Taxes 29
Insurance 149

Total 5,420

Cost/Day (O & M) 11
Cost/KKG 0.71

C0G~0R8

136,G5%
590

335

190

St

45,350
60

115

10

125

960
1,475

250
2,810

360
40

470
75
15

30

Small



o M

S

o »‘m» N

Average Daily Flow

Seam Height (inches)

Capital Cost
Flocculation
Total

Annualized Cost
Amortization
Equipment

Oper. & Maint.
Equip. Maint.
Overating Per,
Materials

Total

Cost/Day (O & M)

Cost/KKG

+5

TABLE

10

BATEN Costs

Large

1,890
96

2,850
2,850

0000029

380

£0

o

$ 1,300
1,800

279

90
1,645
3,609
5,605

15

Central Region Deep Mines

Medium

Small

115
60

$ 1,400
1,400

21C

76
820
1,110

2,210

0.05



Annual Tonnage (KKG)

S=am Height

{inches)

Drainage Area {(ha)

Drainage/ha

(m3)

Mine Life {years)

Annualized Cost

Oper. &

Maint.

TABLE. 11

Central Region Surface Mines

BPCTCA Costs

Large
987,600
T2
2L.5

1272
25

{6 mos.)

Settling Pond $32,400
Ditching
Regrading

Total

Annual Cost

Cost/Day

Cost/KKG

(G & M)

490
1,519
34,500
59,000
192

N.08

0000030

Medium
90,7GC2
50 4?2
2.6 3.8
1272 1272
10
% 7,200 3% 9,600
373 370
2940 345
7,860 10,315
15,720 20,650
43 57
0.17 0.23

Small
45,350

42

1.8

1272
2

5 4,800
245

230
5,275

10,550

29

24
3.2

1272

$ 6,96
24

34
7,55
15,10
4

0.3



TABLE 12
Central kegion Surface Mines

SATEA Costs

Large Medium Small
Average Daily Flow (n3 ) 114 © 88 125 61 106
Seam Height {inches) 72 60 42 42 24
Capital Cost
Flocculation $1,880 $1,400 31,400 $1,400 $1,400
Total 1,800 1,400 1,400 1,400 1,400
Annualized Cost
Amortization
Bagquipment 270 210 210 210 210
Oper. & Maint.
Equip. Maint, 30 7C 70 s 70
Operating Per. 1,645 820 320 820 826
Materials 6,925 350 1,210 59C 1.025
Total 9,939 1,950 2,31¢ 1,690 2,125
Cost/Day (0 & M) 23 S 6 4 5
Cost /KRG 0,51 0.02  0.03 0.04  0.05
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D. Intermountain (Arizona, Colorado, Newy. lexico, Utah)
a . . . ') -
Mines in this region can  generally be categorized as being
alkaline, Treatment cost for mine drainage is tnerefore based on
trezating alkaline mine drainage.

Coal s=2ams in this region unlike the coal seams in the Appalachian
and Central parts of th2 Unitned States lie in relatively small basins,
are generally not persistsnt, and are difficult to categorize
gaologically. Deep mines gz2nevrally work s=2ams in a range of 4 to 12
feet and a seam thickness of 9 fe=t was arbitrarily chosen tor the
deep mines. The seam height for the large surface mine in this region
was arbitrarily chosen at 27 fe2t, medium mine 10 feet, and to reflect
for this region the relatively thinner seams of New M2xico and Utah, a
seam thickness of 4 tfoot was chosen for the small surface mine
segmentation,

BPT and BAT treatment processes, operations and estimated cost
variations are the same as in the Southern Apvalachian region. The 10
year/24 hour precipitation event (2.5 inches) amounts to about 635
cum/ha the annual rainfall (1% inches) about 3,965 cubic meters

I. De=p Mines

Deep mines in this region are concentrated 1in Utah and
Colorado with one min=2 1in New Mexico on the Colorado border.
Present deep mines in this region are operated in thick seams or
"splits" of thick seams.

a. Large Mines

{total in segment 16, visited 8)

Mine life 25 years; 750,000 tons per y=ar; 70 pa2rcent recovery;9
foot seam; 11,000 tons pner acre recoverable; 68 acres mined per
year; 884 acres mined in 13 years; 200 to 2,500 foot of cover
{below drainage); 200 gallons per acre alkaline mine drainage, 760
cum/day.

b. Medium Mine
(total in segment 9, visited 1)

Ca Small Mine
(total in segment 14, visited 1)

IT. surface Mines
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Surface mines in this region 1include somsz of the largest
mines in the United States in terms of tons per year. These mines
strip thick seams of 6 foot to over 30 foot using area methods,
The mines are generally located in semi-arrid areas with raintall
of 238 than 16 inches por year. Where allowed by state laws the
mines impound all surface2 runotff entering their property.

A. Large Mine

{total in segment 6, visited 6)

Mine life 30 years; 3 million tons per year; 30 percent recovery;
20 foot thick seam; 31,400 tons per acre recoverable; 96 acres per
year; 48 acres in active mine area {19.4 ha acres); 630 cum/ha
alkaline mine drainage, settling basin desiqgned for 12222 cum.

b. Medium Mine

(total in segment 3, visited 1)

Mine life 15 years; 150,000 tons per y=ar; 90 percent recovery; 10
foot thick seam; 15,702 tons p=r acre recoverable; 9.6 acres per
year; 4.8 acres 1in active mine are (1.9 hasacre); 630 cum/ha
alkaline mina drainage, s=ttling basin designed for 1197 cum.

C. Small Mine

{total in segment 3, visited ()

Mine life 5 years; 53,000 tons per year; 90 percent recovery; U
foot thick seam; 6,307 ftons per acre; 8 acres disturbed in 1 year;
4 acres in active mine area {l.6 ha/acres); 530 cum/ha alkaline
mine drainage, settling basin designed for 1938 cum.

BPT and BAT cost for the deep and surface mines 1in the Inter-

mountain region are shown in tables 13, 14, 15 and 1ls5.
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TABLE 13

Internmountain Region Deep Mines
BPCTCA Costs

Large
Annual Tonnage (KKG) 680,250
S=am Height ({inches) 1¢8
Daily Flow (m3) 760
Mine Life ({years) 25
Capital Cost
Land 3 320
Facilities
Settling Pond 2,760
Fencing 2,38¢C
Egquipment
Pipes 2,700
Total 8,160
Annualized Cost
Land 3¢
Amortization
Faclilities 499
Equipment 400
Op=arations §& Maint.
Operating Personnel 1,640
Facility Maint. 155
Equip. Maint. 135
Taxes 1¢
Insurance 80
Total 2,340
Cost/Day {(O&M) 6
Cost/KKG 0.01
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TABLE 14
Intermountain kegion D=ep Mines

3ATEA Costs

[ ¥

&

Large
Average Daily Flow [m3) 756
S=zam Height ({inches) 133
Capital Cost
Flocculation 31,800
Tokal 1,800
Annualized Cost
Amortization
E-quioment 276G
Oper. & Maint.
Bguip. Maint. 90
Oparating Per. 3,285
Materials
Total 134,995
Cost/Day {0 & M) 293
COost/KKG g.22
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TABLE. 15. |

o

Intermountain Region Surface Mines

Annual Tonnage ({KKG)
Seam height (inches
Drainag= Area (ha)
Drainage/ha {m3)
¥Mine Life (years)

Annualized Cost

Oper. & Maint., (6 m

Settling Pond
Ditching
Regrading
Total
Annual Cost
Cost/Day (O&M)

Cost/KKG

3PCTCA Costs

Ixarg":.‘
2,721,050

240

19.4

63
30

0.}
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Medium
136,053
120
1.5
63C
15

53,000
370
175

3,545
7,699
20

0.05

Small
45,350
48

1.6
630
5

32,760
245
1590

3,155

6,310

18

<
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s m.‘s“

Average Daily Flow
Se2am height (inche

Capital Cost
Flocculation
Total

Aannualized Cost
Amortization
Egquipment
Oper. & Maint.
Equip, Maint.
Operating Per.
Materials
Total
Costs/Day (0 & M)

Cost/KKG

TABLE 14

Intermountain Region Surface Mines

(m3)

5)

BATEA Costs

Large Medium Small
216 22 18
248 120 48

31,400 31,400 $1,4060

1,400 1,400 1,406

210 21C 210
7¢C 70 70

1,6uU5 820 820

2,090 215 175

4,015 1,315 1,275

10 3 3
.C1 .01 .03
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F. Great Plains [Montana, North Dakota, Wyoming)

RS IR TR NS W
Min=s in this regilon can generally be categorized as being
alkaline, Treatment c¢osts for mine drainage is therefore based on
treating alkaline mine drainage. BPT and BAT treatment processes,

operations, and estimatedl cost variations are +the same as in the
Southern Appalachian region. The 10 yr/24 hr precipitation event (3
inches) amounts to about 739 cum/ha ; the annual rainfall (15 inches)
about 3,965 cum/ha

This region contains mucnh of the low sulfur coal reserves 1in the
United States consisting primarily of suab-hituminous and lignite
coals. The coals lend themselves primarily to stripping due the thick
seams with little overburden. There are at vresent few working mines,
Those mines working are predominately surfac2 mines stripping the
thicker seams. A seam thickness of 43 foot was chosen for the large
surface mine model. A seam thickness of 13 foot was chosen for the
mediun size surface min= model., A seam thickness of 8 foot was chosen
for the small size surfac= min= nodel.

I. Deep Mines (all presently operating deep mines in this region are
located in Wyoming)

a. Large Mine

{total in segment 1, visited 1)

Mine 1life 30 years; 759,007 tons par year; 60 percent recovery; 6
foot thick seam; 6,300 tons per year recoverable; 119 acres per
year; 1,785 acres mined 1in 15 years; 307 foot of cover (below
drainage); 300 gallons per acre alkaline mine drainage; 2040
cum/day alkaline mine drainage,

b, Medium Mine

(total in seament 1, visited 0)

Mine 1life 15 vyears; 153,200 tons per year; 60 percent recovery; 6
foot thick seam: 6,305 tons per acre recoverable; 284 acres per
year; 192 acres minedil in 8 y=ars; 200 toot of cover (below
drainage); 600¢ gallons per acre; 435 cum/day alkaline mine
drainage.

C. Small HMine

{total in segment 3, visitead 0)

Mine 1life 15 ye=ars; 57,000 tons per year; 60 gpercent recovery; 6
foot thick seam; 6,300 tons per acre racovarable; 8 acres per acre
mined; 72 acres mined 1in B8 vyears; 2060 foot of cover (below
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II.

drainage); 600 gallons per acre; 190 cum/day alkaline mnine
drainage,

Surface Mines

a. Large Mine

(total in segment 18, visited 15)

Mine life 40 years; 5 million tons per year; 90 p=srcent recovery;
40 foot thick seam; 62,700 tons per acre recovearable; 80 acres p2rv
year; 40 acres in active mine area (16.2 hasacre); 755 cubic
meters per hasacre; s=2thling basin designed for 12231 cum,

b. Medium Mine

{total in segment 4, visited 0)

Mine life 15 years; 150,006 tons per year; 90 percent recovery; 10
foot thick seam; 11,800 tons per acre recoverable; 12.7 acres per
yvear mined; 6.35 acres 1in active mine area (2.6 hasacre); 755
cubic meters per hasacres alkaline mine drainage, settling basin
designed for 1963 cum.

Cc. Small Mine

{total in segment 12, visited )

Mine 1life 15 years; 5¢,000 tons per year; S0 percent recoverys; 9
foot thick seam; 12,500 tons per acre recoverable; 4 acres per
year mined; 2 acres 1n active mine area (3.8 hasacres); 755 cubic
meters per ha/acre in active mine area alkaline mine drainage,
settling basin designed for 608 cum.

BPT and BAT costs for the deesp and surface mines in the Great

Plain regicn are preésented in tables 17, 18, 19 and 23,
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TABLE 17

Great Pilains Region Daep Mines
BPCTCA Costs

Large Medium
Annual Tonnage (XKG) 683,250 136,050
Seain height (inches) 72 72
Daily Flow (m3) 2,0U0 435
Mine Life (years) 3¢ 15
Capital Cost
Land 3 840 3 245
Facilities
Settling PonAd 6,960 2,106¢
Fencing 3,82¢C 2,065
Equipment
Pipes 3,78¢C 1,620
Total 15,4G¢ 6,030
Annualized Cost
T.and 85 25
Amortization
Facilities 96¢ 490
Equipnment 565 240
Operations & Malnt.
Operating Personnel 3,285 1,648
Facility Maint. 325 125
Equip. Maint 192 80
Taxes 20 5
Insurance 155 60
Total 5,500 2,665
Cost/Day {0OEM) 11 5.25
Cos3t/KKG 0,01 0.02
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Small
45,350
72

190

15

125

1,200
1,475

250

3,050

15

315
4¢C

47¢
86
15

30
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% o

Graat

Average Daily Flow (m3)
S=am Height {inches)

Capital Cost
Flocculation 5
Total

Annualized Cost
amortization
Equipment
Oper. & Maint.
Fgulp. Maint.
Operating Per.
Materials
Total
Cost/Day {0&M)

Cost/KKG

TABLE 18

Plains Region 1ines

SATENL Costs

Large
2,040
12

2,850
2,850
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Hadium
435
72

i3
sl et
[solNes}
[ i)
W

4 «

90
1,545
4,200
6,205

16

.05

»

Small
1390
72

1,4C0
1,400

210

70
1,645
1,849
3,765

10
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Annual Tonnage (KK
Seam Helight (inche
Drainage Area (ha)
Drainage/sha  (m3)
Mine Life [(years)

Annualized Cost
Oper. & Maint.
Settling
Ditching
Regrading
Tota
Annual Cost

Cost/Day (0&M)

Cost/KKG

TABLE 19

AN
Great Plains Region Surfac=e Hines

2CTCA Costs

Large Medium
G) 4,535,000 136,052
S 480 126
16,2 2.6
755 755

47 15

{6 mo.)

Pond 218,000 34,32C
496 370
825 230
1 13,295 4,929
38,590 9,840
1¢7 27
0.0l G.07
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Small
45,350
36
0.8
755

15

$2,040
245
115
2,800

4,800

13



TABLE 292
Great Plains Region Surface Mines

SATEA Costs

Large Medium Small
Average Daily Tlow {(in3) 130 29 9
Seam Height ({inches) 4830 12¢ 56
Capital Cost
rlocculation 31,400 $1,40°% $1,4CC
Total 1,4C0 1,400 1,400
Annualized Cost
Amortization
Egquipment 210 210 216
Oper. & Maint.
EJquip. Maint. 716G 70 70
Operating Per. 1,645 82C 820
Materials 1,740 280 90
Total . 3,665 1,380 1,190
CostsDay (O & ) 9 3 3
Cost /KKG O 0.01 0.03
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*, Yest (Alaska and Yashinghon)

There are presently tive mines in this region. 1In Alaska there is
one medium size surface min~s. In Washington there are two small deep
mines, and one small surface mine and one largs surface mine.,

BPT and BAT treatment processes, operations and estimated costs
variations are the same as in the Southern Appalacnia region, The 10
yr/24 hr precipitation event (5 inches) amount to about 1,27 cubic
rneters per ha/acre; the annual rainfall (50 inches) about 12,4730 cubic
mebers per ha/ acre,

Physical conditions in tae seams in th= stat2 of Wwashington
minimize underground mining, and the size of underground mining
operations. The present surface mine operating in the state of Alaska
15 stripping a seam 157 foot thick with a production of 170,G00 tons
in 1973.

BPT anf BAT cost ftor the western region surface mines are shown in
tables 21 and 22.
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PP
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Annual Tonnage (XKKG)

Seam Helght

Drainage

ARea (ha)

Drainage/ha {m3)
Mine Life (years

Annualized Cost

Ooper.

& Maint.

{inchms)

{6 mD.)

Settling Pond

Ditching
Regrading
Total

Annual Cost

Cost/Day

Cost?KKG

(O5H)

TABLZ

1
PAER

Rergion Surface Mines

$21,G00
4990

920
22,410
44,8290
125

c.n2
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63,490

1,802

5.6

1,275
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TABRLY 22

Yast Reyion Surface Mines

Large Mediuwm
Average Daily Flow (in3) 2373 21
Seam Height (inches) 600G 1800
capital Cost
*locculation 31,800 31,400
Total 1,830 1,400
Annualized Cost
Amortization
Ejuipment 27¢C 210
Oper. & laint.
Fguip. Maint. 90 10
Operating Per. 824 820
Materials 2,835 205
Total 4,015 1,305
Cost/Day {(G&M) 10 3
Cost/KKG .01 0.C02
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IT ANIHRACITE MINING

In the interim final regulation anthracite mining 1s included with
bituminous coal and lignit= mining as 1t wias determined that rank of
coal did not affect the chemical characteristics of raw mins drainage.

Anthracite coal is Found to sore extent in  four states;
Pennsylvania, Colorado, dew Jexico and Washington, Approximately 9C

percent  of mineable anthracite with Jreseant day mining technology is
found in Pennsylvania. All current anthracite mininy operations are
found in Peansylvania. Commants on anthracite mining are limited to
mines in Pennsylvania.

Minirg methods tor anthracite include deep wining, strip mining,
and culm bank. For the purposse of developing effluent limitations
guidelines, culm bank mining is included with strip mining.

Mining methods for anthracite are influ=snced to a great extent by
past mining in the area. !ost mines are doing a second and tnird pass
at mining in the area. Culm bank recovery accounts for approximately
36 percent of the danthraci+e tonnage shipp=23d in 1973,

Mines and seams of anthracite are most orften interconnected and
are generally inundatred. Jater drainage tunnels established in the
1800's convey large quantities of mine drainage from abandoned mines.
Currently operating mines often must handle large gquantities of
drainage. This drainajge from active mines 1s: treated o mecet
Pennsylvania effluent standaris of less than seven milligrams per
liter of iron, alkalinity greater than acidity, prdH & +to 9; or is
effectively not discharged 0 g receiving stream with drainage going
to abandoned min=s; or the mine is located in one of ten water sheds
covered in pollution abatement escrow fund, Pennsvivania act 443, 1968
in which case the mine can discharge ko a rec=iving stream untreatad
mine drainage and pay 15 c=2nts per sellanl2 ton mine,

For the purpose of developing effluent limita%ion guidelines only
mines discharging to a recelving stream are considered. These mines
would bhe located in the northern and eastern middle anthracite fields,
Mines not discharging to a receiving stream are not covered, Mines
discharging +o ong& o©0f the ten water shads are not covered as the
drainage to the water shed is treated in a state owned treatment
facility,

Unlike bituminous and lignite mnmires where mine drainagse 1is
fundamentally related to precipitation with side concerns from
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arijacent or abandoned mines,. anthracite mine drainage is primarily
from abandoned areas, seams, or ~mihes, There 1s no relationship
betwe2n mine drainage volumes and tons mined, area mined, roof
exposad, depth of cover, or pe=rmiability.

In 1973 there were 82 mining operations listed by the state of
Pennsylvania as deen anthracite mine operations. 0f these 82
oparations, 12 had no mine production for the year, 21 had a
production of less than 507 tons per year, and 2 deep anthracite minas
had a production-of over 52,007 tons in 1973.

~ In 1973 there were 115 mining operations listed by Pennsylvania as
surface mine operations. Of these 9§ operations were backfilling with
no production, U4 operations were operating in culm banks, 27
operations had a production of 1less than 569 tons in 1973, and 34
surface mining operations had a production of over 50,000 tons per
year.

T. Deep Mines

a, Large {visited 1)

One large deep mine 1is located in the northern and eastern
middle fields. This min= had no discharge with drainage returned
to abandoned mines, The mine visited has a production of
approximately 90,000 tons per year and contributes 15 cents per
ton to the state of Pennsylvania. To continue in production the
mine pumps 1,500 gallons per minute 24 hours per day or
approximately 2.2 million gallons per day of mine drainage.

A primary consideration in opening a new large deep anthracite
mine 1s cost of pumping. This consideration is ‘juite aside from the
cost of treating acid mine drainage. racilities to meet current
Pennsyivania effluent requirements would be adeguate R0 meet new
source performance standards.

b, Small {visited 0)

Five small desp mines are located in the northern and
eastern middle anthracite field of which two had no production in
1973. A telephone survey indicated the remaining three mines had an
effective "no discharge",.

As with large deep mine facilities, a small deep mine to meest

current Pennsylvania effluent requirements would be adequate to meet
new source performance standards.,
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IT. Surface Min~s
a. Large (visited 2)

Included in this citeqory ara 14 culm  bank mines. Twelve
large surface mines are located in the northern and eastern middle
anthracite fields. 3 mine visited in the northern field consists
of three pits with an annual production of 1 1/2 million tons per
YAAY, This mine has no lischarge witn all mine drainage going to
abandoned areas and abandoned mines,

As with d=2ep mines, facilities for
meet current Pennsylvania effluent reg
tO meet new source periormance standard

large surface mines to
uirements would be adequate
r3s

- »

b. Small (vigsited )

Included in this category are 3 culm baak mines. Twenty
five small surface mines are located in the northern and eastern
middle anthracite fields of which 18 had no production in 1973,
As with large surface min=es, facilities for small surface mines to
meet  current Pennsylvania eftluent reguirements would be adequate
to meet new source performance standards.

III1. Coal Preparation Plants

The segmentation for coal preparation plants makes the distinction
betwean anthracite preparation plants, or Ibreakers, and bituminuous
preparation plants, The development documesnt refezrs to three general
stages or extent of coal cleaning and for the purposs of developing
effluent limitation gquidelin2s preparation plants were studied under
these 3 stages of coal preparation or cleaning. For the purpose of
developing efifluent 1limitation guidelines anthracite preparation
plants or breakers are includad under Stag= 2 preparation plants as
anthracite preparation plants g¢enerally use hydraulic separation or
dense media separation with or withount fine coal cleaning but
universally without froth flotation.

Coal vpreparation plants using Stage 1 preparation are esentially
dry and for th= purpose of devsloping efflu=nt limitation guidelines
can be considered as having no discharge from tha preparation plant.
Industry and industries statistics consider Stage 1 preparation as
basically shipping '"raw coal®,
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Approximately 50 owvercoent of the hituminuous coal mins is cleaned
in Stage 2 or Stage 3 preparation .plants. Thesce preparation plants
are located primarily in states which have existing effluent
limitations on praparation plant  dischaxyes. Ot tne  over 13¢
preparation facilities visitel or included in th: Skelly and Loy study
through industry supwlield 1ata, over 100 preparation plants had or
reported closed water circuits., The preparation plants visited which
did not have closed water circuits had some torm of treatment for
snlids removal prior to discharge,

Stage 3 preparation plants with froth flotarion are at present
limited to plants cleaning metallurgical coal. The very nature of the
coal cleaning process @liminates coal finids in the discharyge. Refuse
fines are removed separately in thicksners with filtration of the
unierflow and the filtrate and overflow from the refuse thickner
closing the water circuit. Stage 3 preparation plants requlre makeup
water to balance water lost on coal, refuse, and loss in thermal
drying. All Stage 3 preparation plants visited or included in the
study through industry supplied data used closed water circuits and
affected no discharge from the preparation plant itself.

Stage 2 preparation plants include preparation plants employing
wat cleaning of coal but without froth flotation.

Preparation plant models are developed to 1llustrate capital cost
for closing the water circuit in a 102, 508¢, and 1,000 ton per hour
Stage 2 preparation plants by incorporating either settling ponds or
thickners and disc filters. In each cxample for which settling ponds
are constructed cost are presanted for dlsbbarqvq containing 5, 10 and
15 percent solids. These capital costs are derived from information
contained in the Development Jocument, section 8 - Cost, Energy and
Non Water Quality Aspects., The operation and meint=nance annual cost
for the model preparation plants consist of the following items:
operatl 1 personnel, repair and maintenance, 2nergy, taxes and
insurance. Personnel costs are based on an hourly rate of $9.00 per

hour. Tha annual ejuipment maintenance cost andl the annual facility
r=pair and maintenance are estimated to 5 and 3 percent of capital
cost, Energy cost 1s based on the cost of electricity which is

extimated at 2 1/2 cents ver killowat hour; this rasults in a cost of
$260 per horsepower ver year. Taxes are estimated at 2.5 percent of
land cost. Insurance cost 15 iacluded at 1 oercent of total capital
cost,

T T dem e

FE R R Ay G e =
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ne capital cost ovresented represent replacement of existing
f-

Ti
facilities
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Figure 10 is a summary of coal preparation plants as taken from
tha 1974 Keystone “anual (represants 1973 data).

Model A -  Stays 2 plant, 17" T4 raw fe=4d andl 190 5PM effluent with

pord closure,

1. 5% solids in efflu=nt (37 tons/day)

2. Capacity Primary Pond

storage (30 tons/day x 45 cn. th./ton) 27 ft/cu  yd = 50 cu
v/day

Surface Area (590 cu yds/day ¥ 5 days x 4 wk x 6 mo.) 4 yd(depth) = 625 sq.
Storage 6 mo + 3 ft settling zone and 3 ft satety -

250¢ cu yd + 1250 cu yd = 3750 cu yd.

b. Pumving Costs - for 109 £t head and 2000 linear ft,

Pumps - 1 primary and 1 back-up = 2x5 1/2 hp pumus 231200 ea = 32400
Valves - 5x4 in gataes & 3390 2a=351500

2x4 in checks 3352 ea= $§ 700 - total valves = 322000
Piping - 290 tt of 4 in steel 2 55,00/ttt & 37,03/ttt inst.= $24000
Pump Inst, - Lump Sum 5 1000
Total $29,600
. Call $30,000
c. Prinarvy and Auxillilarv Pond Const., Cost — with V-ditch for runotf
Primary Pond = 3750 cu yd @ #$1L.CC/cu yd = 33750
Auxilliary Pond = 1250 cy yd @ $1.006/cu yd = 1250
Diversion Around Ponds {3 sides each) = 355 lin. ft
of 2 ft deep V-ditch at $2.5%/1lin. ft, 9350
Total = $59¢
Grand Total = 535,000 + 35,907 =  $35,90¢C

Model A

2. 10% solids in effluent (69 ton/day)

a. Capacity Primary DBond

Storage - (60 x 845) 27
Surface Area - (170 % 5 % 4§

W

150 cu ydrsday
1250 sgq y4d
750C cu yd

r

Storage 6 mo. + 6 tt zone

O A
+
)
w
3
<D
i
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15% solids

33780
497
1500
11060
25
466

b, Pumping Costs = same a3 for 1 = 330,000
c. Primary and Auxilliary Pond Const. Cost - with V-ditch
Primary Pond = 7532 cu yd 3 31.00/cy y4i = 37,500
Auxilliary Ponds = 2520 cu y1 3 51,00/cu yd = 2,500
Diversion vV~ditch = S0 lin., £t 232.5C = 1,250
Total $11,250
Grand Total = 33¢,000 + 11,259 = 541,256
Model A_
3. 15% solids in efflu=nt (93 tons/day)
a, Capacity Primary Pond
Storage - (90 x 45) 27 = 150 cu yd/day
Surface arza - (1570 x 5 x 4 ¥ 6) 4 = 1875 sgq vyd
Storaga 6 mo. + 6 ft zone - 7507 + 3750 = 11250 cu yd
b Punping Costs = sam= as for 1 and 2 = £30,200
C Primary and Auxilliary pPond Const. Cost - with vV-ditch
Primary Pond = 11,259 cy yd 2 %1.02/cy vyd = 511,250
Auxilliary Pond = 3,750 cu ydi 2 ¥1.00/cu vyd = 3,750
Diversion V-ditch = 615 1lin ft. 3 $2.52/1in £t = 1,550
Total $16,550
Grand Total = %30,000 + 516,559 = 546,550
Model A
Annual
Operating & Maintenance 5% solids 107 solids
OCperating Personnel {2 hr/day) $378% 23780
Ffacility Maintenance 177 338
Ejquipment Malintenance 1500 1590
Enerqgy 1100 1100
Taxes 25 25
Tnsurance 359 413
6941 37156
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Model O - Stage 2 plant, 5023 Pt raw feed and 1537 Gp4v effluent with

pHond closure.

1 54 30lids in effluent (457 ton/day)
2 Canacity Primary Pon-d
Storage - {450 x 45) 27 = 750
Surface area - (752 x 5 x 4 = /) 4 = 22,500
Storag® H o, + L Lt zona - 92,900 + 45,600 = 135,000
b. Pumving Costs - tor 160 rt, head and 2060 linmar rt.
Pumps - 1 primary and L bacx-up = 2x88 ho pumps 257002 eq
Valves - 5x6 in gates 85507 21 = 32500

2x6 in chacks 235550 =a 51100 Total Valvas

Piving - 200 £+ of 6 inch steel 2512.C0+inst/ft 9 310,00
Pump Inst - Lump Sum
Total
Call

c. Primary and Auxilliarv Pond Const. Cost - with V-ditch

Primary Pond = 135,002 cy v4d 3 51.00/cu yd = $135,000
Auxilliary Pond = 45,000 cu yi1 @ $1.50/cu yd 45,000
Diversion V-ditch = 21392 1lin. ft. # $2.50/1lin £t 5,3C0
Total $185,300

Grand Total = F63,000 + 3185, 300 $243,300

Model B

2. 10% solids in effluent (900 ton/day)

a. <Capacity Primary Pond

Storage - {900 x 45y 27
Surfac= Area - {1507 x 5 % 4 x 6)
Storage 6 mo, + 6 £t zo 183,0C% + 90,000

]

45000 sgq yd

=
o

o]
0
|

= 563,000
b. Pumdping Costs = Same as for 1

c. Primary and Auxilliary Pond Const. - with V-ditch
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cy yd/day
sq vd
cu va

270,000 cy vyd

$14,G90

3,600
$44,000

1,008

362,600
563,000

1560 cu ydsday



Prirmary Pond L
Primary Pond = 270,000 cu y1 D 51.00/cu yd,
Auxilliary Pond = 96,003 cu yi 2 31.0%/cu vd

Diversion V-ditch - 3200 lin. tt. 3 $2.50/1in ft
Toral
Grand Total = 353,00C + 5367,500

Model B

3. 15% solids in effluent ({1350 ton/day)

2. Capacity Primary Pond

Storage - (1350 x 45) -
Surface Are2a - (2,250 x5 x 4 x &6{ - U
Storage 6 mo. + 6 ft, zone - 273,060 + 135,€C0

270,CG0
90,000
7,5C0
367,500

t

o

=3%430,500

=32,
=67,
= 405,

b, Pumping Costs = Sawme as for 1 and 2 = $63,000

¢, Primary & Auxilliary 7ond Const, with v-4itc

n

Primary Pond = 405,000 cu yd 2 51.00/cy vd.
Auxilliary Pond = 135,000 cu yd @ $1.00/cu yd

Diversion V-ditch = 3700 lin. ft o $2.50/1in. ft

Grand Total = $63,000 + 3549,250 = $412,250

$455,0C0
5135,000

9,250
$549,25¢C

250 cu
500 sg yd
000 cu

Moiel B

Annual
Operating & Maintenance 5% solids 10% solids 15% solids
Operating Personnel (4 hr/iay) 7560 1560 7560
Facility Maintenance 5559 11025 15478
Equipaent Mainteznance 315¢C 3150 3150
Energy 17600 17600 17600
Taxes / 125 250 375
Insurance 2483 4305 6123

536477 $43%890 $51286
Model C - Stage 2 plant, 1202 TPA raw fead and 3297 GPX effluent with
pond closure,

2. 5% solids in effluent (907 ton/sday)
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a. Capacity Primary Pond

Storagy2 - same as nodel B 2
Surtace Ar=2a - sarm as Model 2
Storage 6 no + 6 £t zone - st as Model B

il

1500 cu yd/day
45000 sg yd
270700 cu yd

1

[

b. Pumoing Costs - tor LO2 £t head and 2000 linear ft.

Pumps - 1 primary and 1 back-up = 2x10C hp pumps 9%11,700 ea = 23
~L 3 & ’;. P o v
Valves - 5 x 12 in gates 85900 ea = 4,
2 x 12 in checks 231,000 ea = 42C00 total valves = B

1 4
Piping -~ 2200 tt of 12 inch steel 3525.07 for pipe and installment = 50,0

Pump Inst - Lump Sumn 1,0¢
Total =%80,9
Call $81,0

c, Primary and Auxilliarv Pond Const. Cost - with V-ditch

Primary Pond - 27(,002 cy vd 2 31.{C/cu yd = $270,000
Auxilliary Pond — 90,000 cu vi @ 31.00/cu yd 5 90,000
Diversion V-ditch - 3,21C lin. £t & 32.50/1in ft $ 7,500
Total $367,5C0

Grand Total = 581,002 + 5367,5C0 $448,500

Modlel C

2. 10% solids in effluent {1304 +on/day)

a. Copacity Primary Pond

3,000 cu ydsday

o

Storaga - (1820 = 45) 27
X

Surfaces Area - (3,C00 x 5 b < b) 4 67,500 sg yd

Storage 6 mo, + 6 tt zon= 270,000 + 135,00C = 405,000 cu yd

b. Pumping Costs = Same as 1 =% 81,000

c. Primarv _and Auxilliarvy Pond Const, Cost - with V-ditch

Primary Pond - 405,000 3 31.09/cu vd = 3405,000

Auxilliary Pond - 135,300 3 3L.0C/7cu yd $135,000

Diversion V—-ditch - 3700 £t 3 #2.50 9,250

Total £549,250

Grand Total = 381,000 + $549,250 $63C,250
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Model C

3. 155 solids in efrluent (2707 ton/day)

a. Capacity Primary Pond

Storaga - {2700 x 45) 27

4,500 cu

Hot

yd/day

Surfzca Area - (4,500 x 5 » 4 »x 6} 4 135,000 sg ftt

b. Pumping Costs = Sam= as 1 ani 2 = $81,0C0C

c. Prinary and Aauxilliary Dond Const. Cost — with V-ditch

Primary Pond - 810,000 cu yi 2 31.00/7cu yd = $810,CC0
Auxilliary Pond - 273,030 cu y1 23l.C00/cu yd 270,000

Diversion V~ditch - 5,202 lin. ft. 2 $2.50/1in ft $ 13,000
Total $1,093,000
Graad Total = $81,60C + $1,093,000 31,174,000
Yodel C

Annual
Operating & Maintenance 5% soli-s 10% solids 15% solids
Operating personnel (4 hr/day) 7560 7560 7560
Facility Maintenance 11625 16478 32790
Faguipnment Maintenance LGSC 4550 4050
Enerqgy 200C0 20000 20200
Tawes 250 350 700
Insurance 4485 6303 11748

s47370 354741 $76840
Model D
Staga 2 plant, 167 TPd raw te2d and 3 TPH solid refuse mixed in water and
closure via thickeners and disc filters.
1. TInstall 75 £t thickener and disc filter
Thickner Cost - 75 ft. 231750/ft = $131,250
NDisc Filter = 3 20,000

Total 3151,250

Modelcfs
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Stage 2 vlant, 507 TP raw fe=d and 17 TPE s0lid r=fus=2 in water and
closure via thickeners and disa filters.

1. Tastall 125 £t thicken=ar and disce filtar

Thicken»r Cost =~ 125 f+ 33175C/f¢ = 218,750
Disc filtar

i

3 70,0CC

To+xzal = $238,750

Model =

Stage 2 vlant, 102 TPH raw re~d, 30 TPH solid refusa in water and
closure via thickeners and disc filters.

1. Install 166 ft thickerer and disc filter
Thick=aner Cost - 182 ft ) 31750/fc = 3280,200
Disc Tilter = $203,500
Total = 3480,300
Annual Aodel D Model = ¥odel F

On2rating & Maintenance

Gperating Personn2l {3 hr/day) 5679 5675 5670
TJuipment Mailntenanca 4938 10262 18420
Enexrqy 20029 3000880 60000
Insurance 1513 2383 43900
532121 $48620 588870
Cnal storage areas associated with preoparation plants are normally
designed to afte=ct good drainage from a c<coal storage area,
particularly clean coal storage areas,. Treatment of drainage from

coal storage areas 15 goenerally limited to solids rewmoval with the
drainage otten used as make-uv water in the praparation plant; or the
drainage is combined with other drainage for treatment particularly if
th2 drainage 1is acid or ferruginuous.

ror those preparation plants which may elect to treat drainage
from coal storage areas gseparate from other drainage the capital cost
of +treatment would depend primarily upon the size of the coal stock
pile. 7This coal stock pile is related to the 1loading facilities at
tne oreparation plant., Por. o a lcoading facility design=d for a 10,000
ton unit train, a 15,007 ton open sStacker may be regquired with a
grounid area of 1l2ss than 1 acre. A settling basin to treat the
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drainiye trom this coal stocx wil=2 would reguire a capital investment
0L le2ss than $200C,

Refusse  disposal areas are vresently reguired Dy Public Law 91-173
to e so construchked thar the air flow through the pile i3  restricted
by  convacrion of the refuse; -drainage through and orf the refuse pile
is required; and *ne surface around the retfuse pile must ke protected
from erosion by dAraingge facilities., In many mines producing acid or
ferruginuous mina drainaue, the drainage from refuse ciles is  treated
along with the mins drainije, Where refuse 1s not returned to the
strip vits or underground, or ths drainage 1s no+r +reated with thea
mine drainage; new or adiditional treatment facilitias may be required.

The size of these treatm=ant facilitiss would be a function of the
precivition in the arsa and the size of the refuse pile., Stage 2 and
Stage 3 preparation plants reject varies trom 15 to 35 percent of the
raw coal mined. If a 29 percent reject 1s assumed for a mine
producing 1 million ton p2r year with a 25 year life, approximately 6
and 172 million +tons of reafuse will be produced by the mines
preparation plant during the life of the mine. This refuszs would
cover hstween 20 to 25 acres of surface. This ar=2a would reguire a
settling basin of uapproximately 4 miliion gallon capacity. The
capital cost for this settling facility 1s approximately $20,0606. if
the mine sarved by the preparation plant produced acid or ferruginuous
inine drainage an a¥iitional $22,000 may be reguired for AMD treatment
facilities.

Drainage from a preparation plants ancilliary area would probably
e +treatad in  the mine drainage treatment facility, or in the coal
toraga or refuse storage drainage treatment facility, To cover those
raparation plants which mnmlght elect to  treat preparation plant
ancilliary area drainage 3s2oparate from otner drainages a sSurvey was
made of repres=ntad coal preparation nlants in Pennsylvania, Ohio and
West Virginia. These plants nhave a capacity of from 225 tons per hour
to  BCO tons per hour c¢lean coal, These ranges in capacity do not
reflect the total area included in the prerzaration plant ancilliary
araa. As  exanple, a uvreparation plant with a 259 ton per hour
capacity revortaed 1% acres atfected; and a preparation plant with a
larger capacity ({809 tons p=2r hour) reported a total area of less than
4 acres.

o3

u

e

Assuming 10 acres included in the coal preparation plant
ancilliary ar=a; approximately 338,530 capital L1nvestment would be
rejquired for settling facilities. If an AMD tr2atment facility were
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regyuirad to trear aci-l drainag= and adldition 34,507 capital investment
would Le rejuired,
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aidoliands

F.oore |l
COAL PRLPARATION I"LANT GLASSIFICATION

From 1974 Keystone Manual (1973 Data)

State © Stage 2 ' Stage

.

ALABANMA : . 20 o '3

ILLINOIS L 29 o 4

.INDIANA .10 . .' o

. KANSAS . . o T o

KENTUCKY 55 o,

MISSOURL -~ - 2 - o

MONTANA . . o

NEW MEXIGO 0 ' - 1
OHIO U 19 S
PA. (Anthracite) ) 23 - o . 2

PA. (Bituminous) 48 ‘ o . 14

UTAH ’ e R 1
VIRGINIA o 30 | S 10 .
\&ASHINGTON | D o o
WEST VIRGINIA 92 - . .48
WY OMING .2 | , | 0.
TOTAL | 344 S %5

78. 4% ' 21.6%

.
[ 4
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