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EXPLANATION OF COST MODELING CALCULATIONS APPENDIX F

This gopendix describes the cost modeliassumptions andorocedure usedybEPA in develping
cost estimates gporting theproposed RCRA Phase IV Land Pissal Restrictions (LDR) cost and
economic inpact anayses for mineraprocessig wastes. lmgeneral, the cost modetirwasperformed ly
manjpulating the imput data to determingortions of material sent to treatment ancpdsal, as well as
storgye prior to reg/cling. Theseportions of material were then used to determine the gedeaility and
total sector costs associated with treatment ammbsigd, and stoge prior to regcling for each baseline
and gtion considered. The costs attributable to this rule were calculateabkractiig the cost of the
baseline from the cost of eaclyuéatory option. Appendix Gpresents a detailed exala of the cost
model calculations for the titanium and titanium dioxide sector.

Determine Portion of Waste Stream Considered to Be Hazardous

To account for the uncertaynin the data caused tthe lack of documented information on both waste
characteristics and reclability, EPA develped a rage consistig of minimum, eyected, and maximum
estimates of waste volumestentially affected ly the various ptions. Then EPA wehted these volume
estimates for each waste stream to account for treeef certaint in whether theparticular waste stream
exhibited one or more of the RCRA hazardous waste characteristics.

As shown below in Exhibit F-1, EPA used a matrix to account for the uncgrirawaste
characterization. Each waste stream wagasdia muliplier in each costig scenario (i.e., minimum,
expected, and maximum) based on the whether the waste stream was known to be hazardousy(Y) or onl
sugected to be hazardous (Y?). Therefore, in thpeeted value case, if a waste stream wag onl
sugpected to be hazardous, piialf of it was counted in the agals and the rest was assumed to be non-
hazardous. In the minimum value scenario, the stream wouylbdtmf the anaisis, and in the
maximum value case the entire stream would be counted as if it was known to be hazardous.

Exhibit F-1
Portion of Waste Stream Considered to Be Hazardous (Percent)
Costing Scenario Hazard Characteristic(s)
Y Y?
Minimum 100 0
Expected 100 50
Maximum 100 100

where:

Y means that EPA has datamonstrating that the waste exhibits one or more of the RCRA
hazardous waste characteristics; and

Y? means that EPA, based professionajudgment, believes that the wasteyrexhibit one or
more of the RCRA hazardous waste characteristics.

Determine Portion of Waste Stream Sent to Treatment apo$aisand the Amount Recled

EPA also used a set of matrices to divide the hazamtisn of each waste stream sent into a
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component sent to treatment andptisal and a coponent storegbrior to reg/cling. EPA used the tables
in Exhibits F-2 and F-3 to determine each of thastions for the ppropriate baseline ormion. For
exanple, in the modifiecprior treatment baseline, I&ercent of the hazardopsrtion of a waste believed
to be fully regyclable (Y?) is assumed to be sent to treatment apdsiiswhile 85percent of the
hazardougortion is assumed to gaire storge prior to regcling.

Exhibit F-2
Proportions of Waste Streams Treated and Disposed (in percent)
Percent Regcled
Baseline or @tion Affected Certainy of Ref clin
Material y ycing
Y Y? YS YS? N
Prior Treatment SL/BP 0 15 25 80 10(
Prior Treatment SM 0 25 35 85 100
h Modified Prior Treatment All 0 15 25 80 100
z No Prior Treatment All 0 100 60 100 100
. Bevill 100 100 100 100 100
L Option 1 from PT Non-Bevill 30 65 | 100 | 100 | 100
. Bevill 100 100 100 100 100
E Option 2 from PT Non-Bevill 0 25 35 85 100
= Option 3 from PT Al 0 25 | 35 | 85 | 100
u, Option 4 from PT All 0 15 25 80 100
. Bevill 100 100 100 100 100
(@] Option 1 from MPT Non-Bevill 30 65 | 100 | 100 | 100
. Bevill 100 100 100 100 100
o Option 2 from MPT Non-Bevill 0 25 35 85 100
m Option 3 from MPT All 0 25 35 85 100
> Option 4 from MPT All 0 15 25 80 100
. Bevill 100 100 100 100 100
— Option 1 from NPT Non-Bevil 20 100 | 90 | 100 | 100
: . Bevill 100 100 100 100 100
O Option 2 from NPT Non-Bevill 0 30 40 85 100
Option 3 from NPT All 0 30 40 85 100
o Option 4 from NPT Al 0 15 | 25 [ 80 [ 100
Notes:
q Y means that EPA has information indicgtthat the waste stream is fulleg/cled.
Y? means that EPA, based professionajudgment, believes that the waste stream could b fallycled.
¢ YS means that EPA has information indicgtthat aportion of the waste stream is fulteg/cled.
YS? means that EPA, based professionajudgment, believes thatgortion of the waste stream could be
n fully regycled.
m Bevill means that secongamaterials are rgecled throgh beneficiation or Bevilprocess units
Non-Bevill means that secongamaterials are not rgcled throgh beneficiation or Bevilprocess units
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Exhibit F-3
Proportions of Waste Streams Stored Prior to Recycling (in percent)
P Regl
Baseline or @tion Affected Cert(:i(r:len;f Ref ilciln
Material y ycing
Y Y? YS YS? N

Prior Treatment SL/BP 100 85 75 20 0
Prior Treatment SM 100 75 65 15 0
Modified Prior Treatment All 100 85 75 20 0
No Prior Treatment All 100 0 40 0 0

. Bevill 0 0 0 0 0
Option 1 from PT Non-Bevill 70 35 0 0 0

. Bevill 0 0 0 0 0
Option 2 from PT Non-Bevill 100 75 65 15 0
Option 3 from PT All 100 75 65 15 0
Option 4 from PT All 100 85 75 20 0

. Bevill 0 0 0 0 0
Option 1 from MPT Non-Bevill 70 35 0 0 0

. Bevill 0 0 0 0 0
Option 2 from MPT Non-Bevill 100 75 65 15 0
Option 3 from MPT All 100 75 65 15 0
Option 4 from MPT All 100 85 75 20 0

. Bevill 0 0 0 0 0
Option 1 from NPT Non-Bevill 80 0 10 0 0

. Bevill 0 0 0 0 0
Option 2 from NPT Non-Bevill 100 70 60 15 0
Option 3 from NPT All 100 70 60 15 0
Option 4 from NPT All 100 85 75 20 0

Notes:
Y means that EPA has information indicgtthat the waste stream is fulleg/cled.
Y? means that EPA, based professionajudgment, believes that the waste stream could b fallycled.
YS means that EPA has information indicgtthat aportion of the waste stream is fulteg/cled.
YS? means that EPA, based professionajudgment, believes thatgortion of the waste stream could be
fully regycled.
Bevill means that secongamaterials are rgecled throgh beneficiation or Bevilprocess units
Non-Bevill means that secongamaterials are not rgcled throgh beneficiation or Bevilprocess units

Calculate Treatment Cost

“Model facility” generation rates of eacype of waste sent to treatment (i.e., wastewaters, wastes
with 1 to 10percent solids, and wastes with more thampédi@ent solids) were cqmated in each sectoyb
summirg the total sectoguantities of each wastgge sent to treatment and dividiby the maximum
number of affected facilities in each cogtscenario. These data can be found in thetidata tables of
the Cost Model Apendix (bound gearatel). These “model facift’ generation rates of eacype of
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waste were used to first determine whether wastes would be treated on- or off-site and then to determine
the cost associated with their bgisent to treatment. EPA assumed that the most efficient means of
treatirg a number of waste streams was to conghithese streams and build agbntreatment facilit
on-site. This treatmenystem would sguentially treat eachyipe of waste B first neutralizimg liquid

streams (wastewaters and wastes with 1 tpet@ent solids)precipitating the metals in thesegliid

streams, dewatemgthe residue fronprecipitation, stabilizirg both the residue from dewatagiand ag

solid wastes, and dissing of the stabilized mass. As indicated, eacp Bteheprocess wouldjenerate a
residue rquiring further treatment or dimsal. Therefore, EPA calculated the tapantity requiring
neutralization angrecipitation (100percent of the fuid streams), thguantity being dewatered (15
percent of lquid streams), thquantity beirg stabilized (2.2%ercent of lquid streamgplus 100percent of
solid streams), and thgriantity beirg digposed (3.4%ercent of lguid streams, and 1§&rcent of solid
streams). If thguantity requiring neutralization was below 350 mt/ EPA assumed that this waste would
be sent off-site for treatment. If tiggantity requiring stabilization was below 870 mit/ EPA assumed

this waste would be sent off-site for treatment anpadial.

EPA then aplied these estimatagliantities to the treatment andpbsal costig functions
described in fApendix E to estimate “model faciit treatment costs for each baseline aptiom. The
model facility cost was then mufilied by the maximum number of affected facilities in each sector, to
determine the total sector cost.

Calculate Regcling Costs

Regycling costs arepecific to each waste stream, based on the gasamthat it is inportant not
to commirgle materialgrior to reclamation. Quantities of individual streams destined for regceovene
therefore not totaled.

EPA assumed that the grdosts associated with seding wastes are the costs of construgtmd
operatirg storgge units. For each waste stream, EPA usedubatity of each waste stream that is
reg/cled to calculate stoge costs for the three baselines and thpgimos. EPA then mublied the
averae facility regycling cost ly the number of facilitiegeneratiig that waste stream to calculate the total
sector cost for each waste stream. The total sector costs were then added for each waste stream to
determine the total sector yating cost in each baseline apdst-rule g@tion. EPA then calculated the
incremental total sector st@ecosts k subtractiig the total sector baseline yeting storagge costs from
the total sectopost-rule gtion reg/cling storage costs.

Calculate Total Sector Costs andobats

Finally, EPA calculated the total sector cosgsaldldirg the total sector incremental treatment costs
to the total sector incremental yeting costs. EPA divided this total sector cogtlee number of
facilities to determine the avayafacility cost. EPA then divided the total sector costghie value of
shipments (and mulplied by 100) to determine thgercentge impacts in each sector.
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