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EX'ECUT[VE SUMMARY
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Executive Order No. 12291 requires that te'gulatory agencies determine wnethét a new

—-iy, G

regulanon constitutes a major rulemaking, ancl if so, it requires that the agency conduct a Regulatory

Impact Analysis (RIA) An RIA is the. quantzﬁcatlon of the potential-costs, economlc impacts, and
_ beneﬁts of a major rule. A ma]or rule is deﬁned in Executive Order No. 12291 asa regulanon likely

to result in: ' : e _’__f,__,v..w e ———=
e An annual éffect to the economy of $100 million or more; A
. " A major increase in costs or pnces for consumers, individuals, industries,

Federal, State, and local government agencies, or geographic regions; or

e  Significant adverse effects on competition, employment, investment,
- productivity, innovation, or-on the ability of United States based enterprises
to compete with foreign based enterprises in domestic or export markets. *

Lo

, EPA estimated the nnsts of the final rule for the Land Dispoéal Restrictions (LDRs) for .
Phase 1 Newly Listed Wastes and Hazardous' Debris (herein referred to as the Phase 1 rule) to
" determine if it is a major regulation as defined by Executive Order 12291. EPA expects the final rule
" to have an incremental annual cost below $100 million. EPA does ‘not Believe'the rule will -
‘ sngmﬁcantly increase costs for consumers, individuals, mdustnes, Federal, State and local government

~ agencies, or geograpl:uc reglons, or have slgmﬁcant adverse effects on competition, employment, :
mvatment, innovation, or international trade. EPA did not conduct a full RIA for this rulcmakmg

ES.1 COST IMPACTS . . 1 . | .

‘EPA has performed a Cost and Economic Impact Analysis, focusing its analyses on the costs
and economic impacts of the rule. EPA’s cost anal)srs indicates the annual incremental costs of the
rule will be between $57 million and $65- -million per.year. Exhibit ES-1-indicates the volumes of °
waste affected by the rule. The cost of comphance thh the rule for each waste is praented in
Exhibxt ES-2. ' ‘ '

F037 and F038 Petrolenm Wastes

For 'F_‘O'?ﬂ and FO38 petroleum nonwastewaters, EPA éstjmam that the total annual
incremental cost of regulation will be between $40.million and $47 million: This figure is based on -
an annual volume of 130,000 tons of F037 and FO38 requiring a_dditional treatment before 'dispnsal.‘
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Petroleum Refining Sludge

Exhibit ES-1

mary of Annual Quantities' of Wastes Affected by the Phase 1 Rule

t

Routine

(FO37 and F038) 130,000 tons Dewatered Slpdge
Unsymmetrical S
—srett_Dimethyihydrazine Production No ogn;g;r
| Wastes ki07-k110) produ
2-Ethoxyethanol Waste (U359) <500 tons - - " Wastewater Routine
" |l Dinitrotoluene and 3,500 tons - K111
Toluenediamine Production 0 tons - K112 .
Wastes (KI11 and K112, U328 | <500 tons of Nonwastewater Routine
and U353) U328 and U353
Ethylene Dibromide Production
Wastes (K117, K118, and K136) | . 1 :
and Methyl Bromide :igg rons Egg Nonwastewater Routine
.|l Production Waste (K131 and . - -
K132) '
Ethylenebisdithiocarbamic Acid ; '
Production Wastes (K123- <100 tons K125 Nonwastewater Routine-
K126) - . : - ]

Debris Contaminated with
Newly Listed Wastes

33,000 tons -

Routine and
Intermittent

Previously Regulated
Hazardous Debris

1,000,000 tons

Routine and

Electric Arc Fufnace Dust
(Koe61) - :

67,000 tons of low
zinc K061¥

Intermittent

Routine

Y, Oftheauofmpolnmnymeuedbymemmwmmmwmy(H'l'MR)BDAT(:.c,KNI Koe2,

and F006), EPA is considering K051 only. 'lhequanmypventotxosluhuedonlhemnmqmmymdofou
the qwuty that will require additional trestment before land disposal. )

.This volume estimate does not 'include F037 and FO38 nonwastewaters generated in California

because that State already has equivalent F037 and F038 land disposal standards. The estimate also

Hazardous Debrls

excludes the costs associated with the treatment of aqueous residuals’from dewatering.

‘ There are two groups of hazardous debns regulated by this rule. The first group mclud&s
, hmrdous debris regulated under prewous LDR rules (t.e., the Solvents and Dzoxms, Cahforma list,

1
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_Exhibit ES-2 _
Summary of Annual Costs of IDRThaseJ-Rn

POST-REGULATORY BASELM mCREMEN'mrE
COSTS (

Petroleum Reﬁmng Sludge (F037 and
FO38)%

Unsymmetrical Dimethylhydrazine ' ' 0 ' 0 b 0
Production Wastes (K107-K110) ' . .

| || 2-Ethoxyethanol Waste (U359) | 04 0.1 03

Dinitrotoluene and Toluenediamine - ‘ . - :
Production Wastes (K111 and K112, ' 1 , . 1 6
(U328 and U353) C . ‘

‘l Bthylene Dibromide Production Wastes | | : : ‘

(K117, K118, and K136) and Methyt . ,
Bromide Production Waste (K131 and . 03 : <01, 03
K132) . 7

Ethylenebisdithiocarbamic Acid,
Production Wastes (K123-K126)

Debris Contarmnated w:th Newly Listed :
Wastes® \

TOTAL FOR NEWLY LISTED WASTES

02 S U Y .

15 5 , 10

Prevnously Regulated Hazardous
Debris2/

Electric Arc Furnace Dust (KOGI)

Note: _Inaemeamculwmeumudounotequal the. dnﬂmubemmwulpwmuhmym houlbuennecombetauaeof
rounding.

.8 'I'he range of costs for F037 and F038 result from the range in unit costs assumed for reuse as fuel
in cement kilns (i.e., $700 per ton to 31200 per ton). Th:s range is reflected i in the total costs
shown for each column as well. » - ’

b/ anur&s presented are median estimates obtamed using probabihsnc modehng.

¢ - Incremental costs do not equal the difference between post-regulatory and baselme CoSts as
. ‘reported because of rounding. Resuits assume that all debris contaminated with organics (either
v alone or in combination thh inorganics) could be treated more cheaply as a result of the Phase 1
g rule. . .

-~
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First Third, Second Third, and Third Third rules). "The second group includes debris contaminated
~ with wastes newly regulated under, _the_Phase-1. rule ke g, F037 and F038). In its analysis of
w us dé B'm to evaluate both the costs of comphance with the rule and the sources
D of uncertainty surrounding this cost estimate. A lack in understanding of the future debris volumes
I requiring treatment and the treatment approaches to be used for these volumes make up the main
'sources of uncertamty in the debris analysis. ‘ '
‘?_.&/'“*‘”"VM EPA based its analysls of previously regulated hazerdous debris on information supplied by
o EPA and contraetor staff familiar with the cost and capacrty determmanon analyses performed for
the Phase 1 rule. EPA based its analysis of newly regulated hazardous debris on the quantified
" judgments of highly expenenced environmental management personnel at facilities affected by this
rule. Structured interviews were conducted to obtain volume and cost information from experts.
EPA then developed a weighting scheme to extrapolate data gathered dunng 'interviews to the
umverse of facilities generatnng newly regulated hazardous debris. For both prevxously and newly
regulated hazardous' debris, EPA developed volume and cost estimates using a probabilistic model
. involving a standard Monte Carlo simulation. '

The cumulatrve frequency distributions that EPA generated for previously regulated hazardous '
debris volumes and costs are presented in Exhibits ES-3 and ES+4, respectively. EPA estimates that
an annual volume of previously regulated hazardous debris between 750,000 tons and 3 million tons
will require additional treatment. before dlsposm. The median estimate is 1 million tons, and the
mean estimate is 1.4 million tons. (All estimates are probabilistic and are not the products of
calculations.) The impact of the Phase 1 rule on the cost of treating previously regulated hazardous

. debris is expected to fall between a cost savings of $3 billion and a cost of $300 million.! The

_.median estiniate is a cost savings of $560 million, and the mean estimate is a cost savings of $780
million. EPA beheves that because of the skewed dxstnbutron, the median is a better predrctor of
"central value."

~ The cumulative frequency distributions that EPA generated for newly regulated hazardous

debris volumes and costs are presented in Exhibits ES-5 and ES-6, respectively. The volume of newly
regulated hazardous debris s believed to fall within the range of 18,000 tons to 120,000 tons per yea_r, '

' with the median estimate being 33,000 tons per year. The incremental cost of treatment of debris
contaminated with newly regulated wastes has an estimated 98 percent credible interval ranging from
a lower bound estimate of about $4 iqill.ion per year to an upi_;er bound estimate of $120 million year.

—

) ! Inactua!ny,memmmmoimmwwewmwusowﬂmmmemsmdmmw
‘theolds:audardszobeused:fmeyareleuam!y : =
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- Exhibit ES-3
Estlmated Cumnulative Probability Distribution of Volnnle
A of Previously Regulated 1 Hazardous Debns

B - Y

1 -

1

S00K 1M - . 1.5M . 2M :  2.5M 3M
» Estimated Volume of Previously Regulated Hazardous Debris (tons/year)

{ .
The estimated median mcremental annual cost_is SlO nulhon and the csnmated mean mcremental

annual cost is $18 million.

Containment Buﬂdggg

The Phase 1 rule includes a prov1s10n t'or the dwgn and opetatmg standards for containment -

buildings, wlnch are a new hazardous waste management unit. Given the data avallable, EPA was
not able to calculate the national level cost savings assoclated with ‘the contamment building
prov1sxon. Instead, EPA conducted an analysis to assas the potentlal cost savings of usmg a
contamment buxldlng at genenc facilities of several sizes managing hazardous debris and at typical
facilities ‘in three industries that generate procss waste which potentially could be managed in
contamment buxldmg; Exhibits ES-7 and ES-8 show the results of EPA’s analysis of the potentnal
costs _savings from the containment bmldmg provision, assunung three and seven percent ‘social

discount rates, respectively.. For a three percent discount rate, the calculations indicate that the use .

of contalnment buildings dwgned to store the typlcal waste quantities associated with the' three

mdustnes considered and to treat hazardous debris could result in significant cost savmgs A.lmmnum '

o o — | S
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Exhibit ES-4 )
Esttmated Cumulatlve Probability Distribution of Incremental Annual Cost
s Of Treating Previously Regulated Hazardous Debris

‘-4 A '2 e o" -
- Estimated Cumulatxve Probablhty sttnbut:on of Incremental Annual Cost
of Treanng Prevnously Regulated Hazardous Debns ($hillion/year)

‘reduction facilities may save approximately $700,000 per' facility annuaily; lead smelting facilities may -
save épproﬁmately $15,000 per facility annually, and primary steel pi'oduction and high temperature
metals recovery (HTMR) facilities may save approximately $2 million per facility annually. Savings
for ﬁmnagets of hazardous debris could range from apprd:iimat’ely $60,000 to $11 million per facility
annually, depending on the size of the oontamment bmldmg assumed and the corresponding volumes
of hazardous debris managed. For a seven percent social discount rate, aluminum reduction facilities
may save apptonmately $500,000 annually per facility. Lead smelters may lose $30,000 per faclhty
annually. Primary steel production and high temperature metals recovery (HTMR) facilities may save
approximately $1.9 million annually per faclhty Savings for managers of hazardous debris could range
from appronmately $40,000 to $10 million annually per facility. For a three percent discount rate,

" the aggregated potential national annual cost savmgs for the three main mdustnes expected to benefit

‘ from the containment building provision could range from 345 million to $325 mlhon Potential .

 national annual cost savings for managers of hazardous debris range from $9 million per year to $1.6
billion per year (depending of the amount of debris assumed to be managed in containment




;. for the three main industries could range from a loss of $4.5 million to a savings of 3285 lmllxon per

‘Executive Summary;. ' ' , " Page ES-7

‘ Exhibit ES-§ - - c—=
Estima_ted Cumulative Probability Distribution of Volnme )
. of Newly Regulated Hazardous-Debris <~

L e

" . . . “‘_—-'—%‘_. :-.s_.
Cumuiative probability o D R —
0.751
| - . - f*-..r—-"“""-w,_. i
. 0.57 - o
0.25 - _ _'
0 - 50K ' 100K - 150K -

o Estnnated Volume of Newly ﬁégulated Hazardous Deims (tons}year) o

. bulldmgs) ‘For a seven percent dxscount rate, the aggregated potent:al natxonal annual cost savings -
o, T
year. Potential national savings for managers of hazardous debris range from a loss of $6 nnlhon to

a savings of $1.6 bllllon per year

ES2. Ecomomic Impacts = .
A ~ For the ‘First Third and 'Ihrd Third Land Disposal Restrictions RIAs data existed to evaluate‘ :
- economic impacts on a facmty-specxﬁc basis, aggregated by SIC sector. This level of detail is beyond
the scope of the analysis performed for the Phase 1 rule. ,Rather, EPA performed a quahtatxve_
'analysls of economic mpacts .
To analyze’ the economic mpacts assoclated with regulatlng FO3‘7 and FO038, EPA compared :

' the mcremcntal costs assocxated with thé Phase 1 LDR rule to the costs and economic impacts

identified in the regulatory unpact analysis for the hstmg of F037 and FO38 (referred to as the Lxstmg‘ :
' RIA), which prospectxvely analwed the 1mpacts from the land disposal restriction of Fo37 and FO38..

.
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Exhibit ES-6 '
. : _ Estxmgied Cumulaﬂve Probability Distribution 6f Incremental Annual Cost
: _ e e . of Treating Newly Regulated. Hazardous Debris

.50 100~ _ 150
Estunatcd Cumulative Probability Distribution of Incremental Annual Cost
of Treating Newly Regulated Hazardous Debris ($millionfyear)

" The Listing RIA eslimate& that the annual cost _of treating F037 and FO38 before land disposal would -
F~ o~ - fallbetween $37 and $71 million (adijusted to 1992 dollars). In the analysis for the Phase 1 rule, EPA
.‘stimated the compliance costs incurred by the pétmleum refining industry, including costs for both :
) "nonwastewatet and hazardous debns, to be approximately $43 million to $50 million per year.
Assuming that revenues reported in the Listing RIA are relatively stable over time, the analysis for
‘  the Phase 1 rule suggests that any significant impacts anticipated in the L:stmg RIA are likely to be
- no more severe in terms of the number of affected facxlmu or the level of ﬁnanclal impact than
 those estimated in thé Listing RIA- Impacts on small entities were not detemuned becanse of limited
financial data. ' . :
The total mcremental cost associated with non-F037 and F038 waste and debris is estimated
.at $14 million annually. (This ﬁgure does not mclude potential regulatory relief that may be obtained
' by facilities generating previously regulated hazardous debris and K061 formerly contained in the low-
' zinc subcategory.) Based on an analysu of the net income of the facllmes currently land dxsposmg
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these wastes and debris, it is unhkely that any facxhty would be sxgmﬁcanﬂy_a&ected by. regulatxon‘ofw"‘“”

these wastes

™

ES3 * LIMITATIONS

'EPA notes the following primary limitations to its anelysis:

EPA assumed that the compliance scenario for F037 and F038 would
involve dewatering sludge to 35 percent solids and oil for solvent _

' extraction and 70 percent solids and oil for other -treatment

technologies. EPA did not consider the cost of dewatering in its cost

' analysis. Also, EPA did not consider the costs of -associated with -

managing aqueous residuals from the dewatering of F037 and F038.
F038 may be separated before the sludge form of the waste is EPA
believes that as much as two- thirds of the water in F037 and treated.

'EPA did not consider on-site treatment technologxes for any processi

wastes except F037 and FO38. Because the costs of on-site treatment
are typically less than that of off-site treatment, EPA may have

_ overestimated treatment costs in some instances.

-

EPA based the cost analysis for K061 on the quaritity of this waste
being generated. Because EPA did not have adequate data on waste

characterization, the extent to which HTMR is currently being used, ' -

and the efficiency of non-HTMR treatment technologies, it could not
quantify the volume of K061 that would be treated differently as a

result of the rule. Therefore, the cost savings for this waste may be .

an ovetestxmate.

EPA obtamed its results for the incremental comphance cost of
* treating both previously and newly tegulated bazardous debris on
- information gathered from experts. For previously regulated
hazardous debris, EPA solicited information from a minimal number .

of in-house sources. For newly regulated hazardous debris, EPA
relied on structured interviews with environmental managers in the
industries affected by the Phase 1 rule. The limited quantity of data
that EPA collected resulted in volume and cost estimates with a large

.degree of uncertainty. The information gathered regarding the costs
of treating prevmusly regulated hazardous debris considered only -
_ physical extraction (i.e., washing), mcmeratxon, and unmobmzatxon, .

solely or in oombmatlon.

The ‘analysis of the potentlal savmgs assoc:ated with containment
" buildings was limited by uncertainty of containment building
dimensions, uncertainty of number of facilities within each industry
that may use contaxnmcnt bulldmgs, disregard for economies of scale
in the management of transportation and management of waste, and
lack of consideration ‘of existing storage areas that may only need to
perform minor retrofitting to meet or exceed EPA standards for

i e T r—n_ T IR,
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Arvwolized Costs ud ‘Potential Sevings Associated with Cont l-'.m &uldim
taunim & 3 percent sociol dueum nte)y

‘Anrust ‘Potentiat
Savings Resulting
. from Use of

Contai o
Baiiding

£ For the Ah.mnm
S ’“‘"‘*—‘Wm _Reduction, ‘Lead:

7 Prodwtiwmm facititi

¥ _ 50/ x 30 ’ $100,000 | ! " $74 000 $15,000
- 2 E 1607 x 100+ 1. . s1.900,000 | $1,200,000 f - $670,000
3407. % 200'Y ~ $5.900,000 $3, 700,000 '

-~ o ‘| Comtaminated pebris
S0 X307 ___s320,000 | - $250, 000 $59,000

“ 160’ X 1007~ _ '$8. 200, 000 .__$5,000,000 . 3,200,000
N 3407 X 200° $26,000 oob ' $15,000,000' " $11,000,000
a8/ *  Costs shown are annual costs mcurred for 20 years, assuming a 3 percent social ducomt rate.

. Potential savings may vary significantly from results shown here due to.uncertainties in the market
and infrequent waste generation. Annualized estimates consist of capital cost of contairment
building construction (inciuding secondary contaimment and fugitive dust sbatement equipment) and
‘yearly operation and maintenance cost of building. Operation and meintenance costs are assumed to
be 10 percent of capital -costs, Costs for certified professional engineer assumed four weeks of
time billed at $120 per hour. Costs of recordkeeping have been subtracted from savings,

_ EPA assumes that the three industries considered dispose of their waste through mineral processing

. or recycling facilities and would not opt for the more expensive option of waste treatment. Off-

- R . site disposal costs assume a generic transportation costs to thermal tresters (i.s., principal units

of recycling snd recovery focilities). Off-site disposal without a contairment building is assumed

t0 hecessitate more frequent trips to recycling facilities, thereby resulting in higher costs than
with the use ‘of containment buildings. Becasuse of lack of data, there is considerable uncertainty
associated with EPA’s estimates of economies of scale that facilitiu with containment buildings may

enjoy. .

Annusl savings are calculated by Mtrlctim off-citc disposal costs for facilities with contairment

buildings from off-site disposal costs for facilities without containment buildings.

Dimension is typical of a contsinment building that would be used by a lead smelting facility. .

Dimension is typical of a contairment building that would be used by an aluminum reduction facility.

-Dimension is typical of a contairment bu{ldim that would be used by & facility producing K061. .

EPA has littie data d:uut the size of contairment buf ldina used ‘to store hazardous debris. - Thus,

.it cannot specify a typical storage dimension.

Off-site treatment costs are calculated by multiplying a uolchted average of imbtllzation and

extraction off-site costs for hazardous debris by an annual quantity of waste treated. .

On-gite trestment costs are calculated by multiplying a weighted average of immobilization and

extraction on-site costs for hazardous debris by an annual quantity of waste treated.

Annual savings sre calculated by subtracting dn-site treatment costs for facilities with containment

bui ldim from off-site trut-ent coots for fncilitiu without conuiu-nt ‘buildings.

g

"
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’ ' . Exhibit ES-8 a -
Arvuslized Costs and Potential Savings Associated with Contairment Buildings .
. (assuming a 7 percent social discount rate) . . e

Containment Building ‘ ic _

"0ff-Site Dizpoint/io.
Cantairment: Bui Ldi

50¢ x 307/ -' : $100,000 , . $115,000 ($30. 000y
160’ x 100:% - " $1,900, 000 $1,370,000 : $490, 000
3407 x 200°%/ ~ $1,900,000

30! x 30/

1507 - % 100’ ' . 8,200,000 | , ' =
340" X 200* | . $26,000,000 | ) " .$10,000, 000

a/ Costs shown are annual costs incurred for 20 years, sssuming a 7 percent social discount rate.

: Potential savings may vary significantly from results shown here due to uncertainties in the market
and infrequent waste generation. Annualized estimstes consist of capital cost of contairment
building comstruction (including secondary contaimment and fugitive dust abatement equipment), and
yearly operation snd meintenanceé cost of building. Operstion and meintenance costs sre sssumed to
be 10 percent of capital costs. ' Costa for certified professional engineer assumed four weeks of

. time billed at $120 per hour. Costs of recordkeeping have been subtrected from savings.

b/ EPA assumes that the three industries considered dispose of their waste through mineral processing
or recycling facilities and would not opt for the more expensive option of waste treatment. Off-
site disposal costs assume s generic transportation costs to thermsl treaters (i.e., principsl wmite.. .__ . ...
of recycling and recovery facilities). Off-gite disposal without s containment building is assumed
to necessitate more frequent trips to recycling facilities, thereby resulting in higher costs than
with the use of contairment buildings. Becsuse of lack of data, there is considersbie uncertainty -

: - : associated with EPA‘s estimates of economies of scale that facilities with contairment buildings may
. enjoy. . : : -

: " _Annual savings are calculated by subtracting off-site dispossl costs for facilities with containment
buildings from off-site disposal costs for facilities without contairment buildings. )
Dimension is _typical of a containment building-thst would be used by a lead smelting facility.

- Dimension is typical of s contairment building that would be used by sn sluminum reduction facility.
Dimension is typicel of a contairment building that would be used by s facility producing K061,

. Negative savings result primarily from reiatively targe construction cost of building for small
srt::o.l capecity of building. -Note, however, that building size is typical of lead smelting
i try. . , i : . ’ o
EPA has Little data about the size of contsinment bufldings used to store hszardous debris.. Thus,.
it cannot specify a typical storage dimension. .o ) ) .
off-site treatment costs are calculated by multiplying a weighted average of immobilization and
extraction off-site costs for hazardous debris by an annual quantity of waste treated. . C
On-site treatment costs are calculated by multiplying s weighted average of immobilization and

. extraction on-site costs for hazardous debris by an snnual quantity of waste treatad. . -

Annual savings sre calculated by subtracting on-site treatment costs far facilities with containment
buildings from off-site treatment costs for facilities without contairment buildings.

Tkt e eoee e
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Executive Summary

L

.containment buildings. In addition, the _lAgency’s analysis does not
fully capture the benefits of the provision for industries that may have

few, if any, options to containment buildings. For example, many lead

- smelters crack batteries and store waste .on-site. Staging feed
~ materials in furnace feed areas is a necessary and integral step in the

production of secondary lead. The practice is required for safety and
production efficiency. Attempts to-handle furnace feed materials
differently have proven unsuccessful and to date.remain unfeasible.
HTMR facilities are similarly affected by the containment building

- provision. In this case, the containment building provision may be

necessary to keep these facilities in business. Last, the Agency’s

analysis does not capture potential savings that may resuit from use of . ‘

innovative technologies made more feasible by the containment
building provision. . :

EPA did not use a facility-specific approach for analyzing economic
impacts of the Phase 1 rule. ‘Furthermore, EPA did not collect any
financial data on industries affected by the Phase 1 rule. Also, EPA
has not considered the potential beneficial impacts of the Phase 1 rule
on managers of K061 and.previously regulated hazardous debris.
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.CHAPTER 1
INTRODUCTION

!

Executive Order No.' 12291 requir&s tha-t- regulatory agencies .deierdﬁnc whether a new
regulation constitutes a major rulemaking, and, if so, it requires that the agency conduct a Regulatory
Impact Analysis (RIA). An RIA is the quantification of the potential costs, ecohomic impacts and
benefits of a major rule.'A major rule is defined in Executive Order No. 12291 as a regulatmn likely .

o result in: '
. An annual effect to the eoonomy of 8100 million or more; o,
. A major increase in costs ‘or prices for consumers, individuals, industries,
Federal, State, and local government agencies, or- geographnc regions; or -
»  Significant advetse effects on competition, employment, mvestment,

. "productivity; innovation, or on the ability of United States based enterprises.
to compete with foreign baséd enterprises in domestic or export markets.

' EPA estimated the costs of the final rule for the Land Dispdsal Restrictions (LDRs) for \

! - . Phase 1 Newly Listed Wastes and Hazardous Debris (herein rcferred to as the Phase 1 rule) to

- . " determine if i it is a major regulation as defined by Executive Order 12291. EPA expects the finalrule ~ - —__
to have an mcremental annual cost below $100 million. EPA does not believe the .rule will
significantly i increase costs ‘for consumers, mdmduals, industries, Federal, State and local govemment

agencxes, or geograplnc reg;ons, or have slgmﬁcant adverse eEects on competmon, employment, '
investment, mnovatxon, or mternatxonal trade. EPA did not conduct a full RIA for this mlemakmg

EPA has performed a Cost and Economic Impact Analysis. - EPA focused its analysa on
estimating the mcremental costs ot' the rule, as well as quahtatxvely descnbmg the dlstnbunon of
economic impacts attributable to the rule.

The remainder of this chapter is dmded into three sections. . Section 1.1 reviews the
regulatory history of the LDRs. Section 1.2 charactenm the w&stu affected by the Phase 1 rule,

', and Section 1.3 discusses the industries and wastes potentially using containment buildings, a new

hazardous waste management unit for whxch desngn and operatmg standards are bemg promulgated

 under the Phase 1 rule.

i ‘ ’ oo £
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L1 REGULATORY Hxsromr OF THE LDRS
~ The Hazardous and Solid Waste Amendments (HSWA), enacted on November 8 1984,
} prohiblt the land disposal of untreated hazardous wastes. ‘Specifically, the amendmeuts prohibit from

—— e el

Jland disposal specified particular groups of untreated hazardous wastes unless ..it has been

demonstrated to the Administrator, to a reasonable degree of certainty, _that there will be no

" migration of hazardous constituents from the disposal unit or injection zone for as long as the wastes

"7 T T — are_hazardous” (RCRA Sections 3004(d)(1)). The ameadments also required EPA to set "..levels
or ntethod; of treatment, if any, which substantially diminish the toxicity of ‘the waste or substantially

kduce the likelihood of migration of hazardous constituents from the waste so that short:term and

Iong-tenn threats to human health and the environment are minimized" (RCRA Section 3004(m)( 1)) :

Wastes that meet the treatment standards established by EPA may be duposed of in or on the land

Treatment standards may be technology-based (i.e., spectﬁed treatment methods that must

employed before land dxsposal) or concentration-based (i.e., specified ooncentratxon levels that must
be attained before land dlsposal) EPA’s preference, whenever possible, is to estabhsh concentration-

based treatment standards because they allow the regulated commumty greater ﬂe:nbthty, which

subsequently reduces costs, in complying with the LDRs in most instances.

EPA’s mlemakmg activities have been in accordance with the schedule set forth in HSWA.
As required in RCRA Section 3004(g)(1), EPA submltted a schedule for promulgatmg LDR
regulatlons for scheduled wastes to Congress - ont May 28, 1986 (51 FR 19300).

' " On November 7, 1986, EPA promulgated the LDR rule that is referred to as the "framework"
rule (51 FR 40572) This rule set forth much.of EPA’s LDR policy as well as set treatment standards
and effective dates for spent solvents and dxonn-eontmmng hazardous wastes.

On July 8, 1987, EPA promulgated the "California List” land dlsposal restncnons (52 FR
'25760) In this rule, treatment standards were stabhshed for liquid and non-ltqutd'hazardous wastes
containing halogenated organic compounds (HOCs) and for liquid hazardous waste contammg
polych!onnated blphcny!s (PCB:s). Also, the statutory prohibmons on the land disposal of corrosive
wastes and dilute HOC wastewaters were codified, and the "hard hammer" provisions! took effect

" for free cyanides and California List metals. ‘ |
The First Third scheduled wastes rule was promulgated on August 8, 1988 (54 FR 26594).
.. Treatment standards and effective dates for relatively high volume, mmntncally hazardous wastes were

1 HSWAspecxﬁedthat BPApmmulpmmm:mmaﬁthmmmdmgmammschedule.
Ifnotreatmentstandardsforawauempmu!gmedbyaspeaﬁeddate,theulandd:spaalofsucbmtesbwame
absolutelypmmmwd(ne”dapmm“smppedwme'hamma'mguhmm) '

¥
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established in that rule. The Second Third scheduled wastes rulé was promulgated on June 23, 1989
(54 FR 26594), and the Third Third schedule wastes rule was ptomulgated about a’ year later on June

1,199 (55 FR 22520).

1.2

In addition to the above rules, for which specrfic deadlines were enacted in HSWA, Congr&s

rule. Newly identified and listed wastes are being addressed in groupings, or phases. -

. This analysis addresses the first phase, which was proposed on January 9, 1992 (57 FR 958).
Addltronal proposed rulemakmgs, to be published later in 1992 and 1993, will develop LDR treatment
standards for those wastes recently listed under the To:ucrty Charactensttc rule (D018-D043),
characteristic- wastes from ‘mining’ and mineral processing; spent pothners from alummum

- manufactunng (K088); listed wastes from wood preserving operatrons (PU32, l"034 ‘and F035); and
_-all other ‘wastes listings promulgated between the enactment of HSWA and June 1991.

, WASTFSAFFECI‘EDBYTHEPHASEIRULE

The Phase 1 LDRs rule utabhshm treatment standards for:
(1) ~ Petroleum refining waste (1 e., F037 and F038)

(2')> Five groups of newly listed orgamc wastes:

production wastes from ungymmetrical dimethyihydrazine
(K107, K108, K109, K110, K137, and K138).

. 2-Ethoxyethanol wastes (U359) -
wastes from the production * of dinitrotoluene- and~

toluenediamine (K111 and K112, U328 and U353)
wastes from ethylene dibromide production (K117, K118, and

K136) and wastes from the production of methyl bromide

(K131 and K132)

K126).

(3) . Hazardous debns, and .

(4) .Three groups of prevrously regulated wast&s
. K061 (low zinc subcategory) K062 and FDOG
F001-FO0S spent solvents -
24 K- and U-wastes with wastewater treatment standards
based on scmbber waters.. . '

ethylenebrsdrthrocarbamrc acld production wastes (K123-'

directed EPA to promulgate standards for each newly listed and identified waste (i.e., a waste brought
‘into the RCRA‘system‘after the enactment of HSWA in 1984) six months after promulgatinga listing
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This section provides background on each of these groups of wastes, including an overview .
of the generating mdustn& and waste generation rates. In addition, Exhibit 1-2, presented at the end

of this section, summarizes the wastes and the annual quantities affected by the Phase 1 rule.

/. 121 Petroleum Reﬂnmg Wastes (F037 and F038)
In October. 1990, EPA analyzed the cost and economic unpacts of listing FO37 and FO038; the
regulatory impact analys:s is referred to in this analysis as the Listing RIA2 In the Listing RIA,
EPA assessed comphance costs by using a compllanoe scenario that included LDR treatment before

e,

L. . #land disposal. The LDR treatment scenario of dewatering of the waste followed by either
. . | sincineration (on-site or off-site) or solvent extraction (on-site). EPA developed treatment costs for |
P the F037 and F038 treatment technologies based on previous wo_tk done for the K048-K052 LDRs,>
" because F037 and F038 have similar chemical and physical characteristics cbmpared with these wastes.
For the analysis for the Phase 1 LDRs, the most pertinent informationkiven in the Listing RIA was’
used, as well as addmonal more recent mformatlon gathered by EPA Capacity Programs Branch'
(crs)‘ ’

Industry Overview o

. Atthe beginning of 1989, there were 204 petroleum refineries in the United States (excluding
U.S. territories) with a total crude oil distillation capacity of 15.7 million barrels per calendar day
o (BPCD) 5 These refineries were spread across the country in 35 States, but 88 refineries (or 43
_ perccnt) were conoentrated in three Stata—‘l‘exas, Louisiana, and California. Although crude oil
. * distillation capacnty generally is an indicator of refinery size, seven of the 204 re@nena did not have
_ . ‘any operating crude capacity. These seven refineries had only downstream charge capacity, which

o wis capacity for re-distillation of unfinished pétroleum products. . Of the 197 refineries with crude -

. * Regulatory Im nalvsis for the Listing of and ary Oil/Water/Solids tion Sludges from the
Treatment of Petroleumn Refinery Wastewatg, prepared for US. EPA. Office of Solid Waste, Economic Analysis Staff,
by DPRA, October 1990. :

3 EPApmmulgatedmeLDRsmeKOSmeHSWAmdubdwmmls(stThmmmm N

'LDRs) : A
* Background Document for Capacity Analysis for the Newly Listed Waste and Contaminated ’Debris to Support 40

CFR 268 land Dis Rwrictiops Rule), U.S. EPA, Office of Solid \flaste, Capadly Programs Branch, ane

’EnergylnfomauonAdmu-auon(ElA), 1989. Muchofthemformanonmthefo!lowmgparagraphscomesfrom
thnssource .
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distillation units, 11 had distillation units that were oompletel';/ idle. at the begﬁming of 1989, ‘
Reﬁnenes varied in size and complexxty, from less than 5,000 BPCD to over 400,000 BPCD of crude
oildistillation capacity. ' '
The 204 refineries existing at the begmmng of 1989 were owned by 106 oompames. Ten
companies possessed over half (57 percent) of the crude distillation capacrty, and another 21
- companies controlled an additional 30 pereeng.' ‘The remaining 75 conipanies accounted for only 13
perce‘nt of the total U.S. capacity. Of these 75 companies, most had less than 50,000 BPCD capaeity
and each ‘typically owned only one reﬁnery In addition, these 75 compames generally were non- -

mtegrated that is, they purchased oil from other companies dlrectly (i.e., they did not produce their |

: own crude oil), or they did not market their products. In contrast, the 31 largest compames were

mainly mtegrated compames, with the largest 24 bemg exclusively mtegrated companies..
. Waste Generation . ‘ A
'Virtually all refineries generate a variery of oily wasteWaters, including process wastewaters,
wastewaters associated with the storage and shxpment of crude oil and products, wash waters, and
cooling system wastewaters. These oﬂy wastewaters are commmgled, sometimes along with oil-free
stormwater runoff, and are either treated in an on-site wastewater treatment system and dxscharged
* to suiface waters, or pretreated on-site and discharged to an off-site wastewatet treatment facility.
Discharges to surface waters are controlled under the Natxonal Pol_lutant Discharge Elimination
 System (NPDES), while releases to publicly owned tréatment works (POTWs) are subject-to local,
State, and Federal pretreatment standards.- S I_ ' : .
_ ~ Although there is considerable variability in the configuration of wastewater treatment systems
| ‘from one reﬁnery to ‘the next, Exhibit 1-1 presents a sxmplxﬁed flow diagram of the common .
treatment steps. As shown, the wastewater "influent® usually - enters a- series of orllwaterlsohds
. separatron steps oollectwely referred to as’ prunary treatment. -
' Primary treatment can be broken down.into primary and secondary _ep_am Primary
- -'separauon is generally charactenzed by gravxtauonal separation, dunng which solids settle to the ‘ _
* bottom ‘and oil floats to the top and is skimmed off. Secondary separatron is intended to remove -
suspended solids and emulsified oils that are not readrly separated by gravtty After secondary
separatnon, the wastewater undergoes addmonal treatment andis then dxscharged. '
Based on the llsttng descrxptrons for K048, K049, and KOSI these three wastes encompass
. only certain sludges generated in specxfic umts in the primary wastewater ‘treatment process. In
:partlcular, K048 is dissolved air flotation (DAI-') float, K049 is slop oil emulsron solids, and K051 is
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API separator sludge. The newly listed wastes, F037 and F038, effec'tively include all other primary
and secondary Oi orl/water/sohds separation’ sludges that are not already’ gencrated as either K048 and

KO051. The hstmg descnptlons for these wastes are as follows:

Ce F037: Any sedimentation sludge, except K051, generated from the
gravitational separation of oil/water/solids during the storage or treatment of

- process and oily cooling wastewaters from petroleum refineries. Such sludges -
inciude those generated in oiliwater/solids separators, tanks and
unpoundments, ditches and other conveyances, sumps, and stormwater units

- receiving dry weather flow. Sludges exempt from this listing include sludges
generated in stormwater unit$ that do not receive dry weather flow and
sludges generated from aggressive biological treatment units. Aggressrve
biological “treatment units include the following four types of units:” (i)
activated sludge, (ii) h:gh-rate aeration, (iii) tncklmg filter, and (iv) rotatmg
blologlcal contactor. .

IR NS SN

. F038 Any sludge or ﬂoat generated from the physncal or chemxcal separatlon
-+ of oil/water/solids in process and oily cooling wastewaters from petroleum
refineries, including all sludges and floats generated in DAF units, IAF units,
tanks, and impoundments, except for the following sludges or floats: F037,
K048, and K051 sludges generated in stormwater units.that do not receive dry
weather flow, and sludges generated from aggressive biological treatment -
units. o , i .
Before the listing of F037 and P’038, tnost wastewaters from petroleum reﬁnenes ‘were
managed in surface mpoundments. EPA’s FO37 and FO38 volume estimates for the Listing RIA and
this analysis took -into account wastewater treatment system modrﬁcanons bemg undertaken in
response to promulgation of the hstmg and LDR treatment standards. EPA estimated in the Listing'
RIA that 470,000 tons of F037 and F038 nonwastewater (with an average water content-of 55— ———.:*
. percent) would be generated annually after the effective date of the LDRs. This volume mcluded
F037 and FO38 waste which also would be charactenstrcaﬂy hazardous under the toxlcrty characteristic
(TC) rule. EPA has. updated the F037 and F038 volume estimates used i in the Listing RIA based on
additional generatron information obtained as part of the capaerty determmatton. (See the.
background document for the capactty determmauon for more information.) Based on this updated
'mformatton, EPA estimated that 230,000 tons (rounded) of F037 and F038 nonwastewater would be

generated annuaily (with an average water content of 30 pereent) 6 . .

o "I‘h:sanalymgeneraﬂyrseonsmentwtthtbempeatydetermmmu eonduetedfottheﬁnalmlebyEPA’sCapamy
Program Branch (CPB). The capacity determination did not consider, however, some of the volume that this analysis
' ' assumes will be subject to the LDRs. Specifically, this cost analysis includes in the affected waste volume approximately
' : © 50,000 tons per year of F037 and FO38 wastes that will be generated in tanks that replace existing surface rmpoundments.
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. Of the 230,000 tons of F037 and F038, EPA estimated that roughly 70,000 tons (1e 30, ..
percent of the 230,000 tons) would be generated in-California. Cahforma has'itsown LDR program,
under which F037 and F038 waste will be restricted from land disposal as of January 1293. Since the
economic impact analysis‘fo'cusec on long-term costs associated with treatment, EPA‘ did not consider B
the period ‘before restrictions, that is, the period before Januery. 1993. ' The. California land ban -

- staedards are substantively equivalent to those standards in the final rule. Thﬁs, even if the Federal
. treatment standards are not promulgated, F037 and F038 waste will be restricted in California. Of
the 160,000 tons generated annually, EPA estimated that 30,000 fons“currently is managed using -

._ cokers. Iherefors'= EPA estimated that only 130,000 tons anngallg of F037 and F038 would require
-additjonal treatment before lagd disposal as a result of the final rule. For the EIA analysis, EPA is
not considering the effect of the one-year national capacity variance being granted for FO37 and FO38.

EPA has not analyzed the effect of the final rule in effectively requiring surface impoundment

retrofitting to occur by June 1994 rather than Navembcr 1994. . The effect of this change in timing

is not expected to be significant. Appendix B presents an analysis of the costs and benefits of surface
unpoundment dredging and closure alternatives that EPA consldered dunng the development of

" treatment standards for FO37 and F038 wastes: : ‘

122 Newly Listed Organic Wastes
’I‘he Phase 1 rule addresses five groups of newly listed organic wastes:

(1)  Production wastes from unsymmetrical dxmethylhydrazme (K107 '
. K108, K109, K110, K137 and K138), _

~

N
oy

@ 2-Ethoxyethanol wastes (U359),

wa (3) Wastes from the production of dinitrotoluene and toluenedxamme
. Y (K111 and K112, U328 and U353)

(4)  Wastes from ethylene dibromide production (Kl 17, K1 18, and K136)
and wastes from the pmdueuon of methyl bronnde (K131 and K132), _
and

Ne) Ethylenebisdithiocarbamic acid production wastes (K123-K126).

v

Each group is discussed below.

neeapaatydetemmauoudxdnoteonsdumsquanmyofmvandewusensasumedthatthnvolumewould )
begenmtedaﬂetmeeapamymneepenodhasended. SeeAppenduAfotmoudetw. '
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Pi'oduction Wastes From Unsmmetrical Dimethx!hgdrazine gmo‘r, K10§, K109, and K110)
_ Four wastes generated in the productlon of unsymmetrical dmetbylhydrazme (UDMH) salts
e e G carboxyhc ‘acid hydrazides—K107-K110—were listed as hazardous on May 2, 1990 (55FR 18496)

The llstmg description for these wastes are as follows:

v
L

‘K107: Column bottoms from product separatlon from the production of 1,1-

. dnmethylhydrazme from carboxylic acid hydrazides.

-+ - K108: Condensed column overheads from product separauon and cotidensed —
. reactor vent gases from the production of 1 l-dlmethylhydrazme from

carboxylic acnd hydrazides.

o - K109: Spent filter cartridges from product purification from the productnon .
" oof'l I-dlmethylhydrazldes from carboxyhc acid mtermedxates

‘e - K110: Condensed column overheads from mtermednate separatton from the
- production of 1 l-dlmethylhydramne from- carboxyhc acid hydrazide
intermediates. _ A , I

K107-K110 wastes are generated only when UDMH is produced using a specnfic producuon
process. Umroyal holds a propnetaxy right to this process and- as of May 1990 they had ceased
productnon of UDMH.’ Since these wastes are 1o longer produced, they would only be subject to

_ LDRs through remediation of the Uniroyal site. o '
2-Eth anol Wastes 359) :
i . U359, 2-ethoxyethanol, is generated in the printing, orgamc chenncal manufactunng, and
. leather and tanning industries. It becomes a waste ‘after it is.used in various removers, cleansmg '
solutions, and dye baths; as a solvent for inks, duphcanng fluids, nitrocellulose, lacquers and other
substances, as.a chemical intermediate in 2-ethocyacetate’ manufacture; and in the process of. leathier
- finishing. EPA expects this waste to-be co-treated and co-dxsposed with FO0S wastes listed for 2-
" ethoxyethanol ' : ‘
EPA's preliminary contacts with industry indicate that only two facilities generate U359. One
 reports generating U359 as minimal spills and other losses during handling and also as 100 gallons
a year of lzibotatory, waste. The facility sends these wastes oﬁlgite for treatment and disposal. The

4

7 SeeSSFRISSM maddzwn,mformanmdambmghowUDm{mmprmoudymmgedsawlablem .
i ction from Acid H EPA

~ Office of Solid Waste, May 1990.
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other reports generating unspecified quantities of U359 from spill cleanups and other sources. These -
‘ _wastes are ;reaied by incineration and biological treatment depending on water content. EPA has

assumed for its analysis that an upper bound of 500 tons ar of U359 m%ma?me
_ treatment as a resuit of the LDRs. Co : E ‘

T —

: ~ Wastes from the Productlon of Dinitrotoluene and Toluenedlamine (K111 aud Kn;, U328
ot e e, 30 U3S3). :
’ | On October 23, 1985 six wastes (K111 through K116) genetated in the production of
| dmxtrotoluene (DNT), toluenedlamme (TDA), and toluene dusocyanate (TDI) were hsted as
_Vhazardous (50 FR 42936). g Treatment standards for four of the s:x wastes, K113 through K116
"were promulgated in the Second Third final rule (54 FR 26623) The Phase 1 rule addresses
treatment standards for K111 and K112. - : ‘ ,
~ KI111, which is product wash waste from"the production of dinitrotoluene via nitration of
toluene, is generated at faciliﬁes engaged in manufacturing inorganic chemicals, dyes and pigments; :
,explosxves, and orgamc chemicals in the course of organic synthesis operations.. K112, reaction by-
product water from the drymg column in the producuon of toluenediamine via ‘hydrogenation of
dinitrotoluene, occurs in mtermedlate processes at facilities engaged in manufacturing photographlc
chemicals, plastics and resins, orgamc chemicals, and textiles and polyurethane, as well as in the
productxon of toluened:amme as an end product.

. Characterization information indicates that K111 wastes are aqueous hqmds with significant
quantmes ‘of sulfuric and nitric acids, and that these wastes are hkely to be corrosive. Other organic
components that could be present and potentially used as surrogates for concentration-based -
standards are dinitrotoluenes, nitrocresols, mtrophenols, and nitrobenzoic acid. K112 is an. -aqueous

. .:g.h
hquxd with small quantities of toluenediamines.’ Kii1 and Kllz wastes also may include metals such

’ ‘as nickel from catalysts. Recent data ggthered for the capacity determination_indicate_that

approximately 3.500 tons of K111 and no K112 are land disposed annually.
Ortho-toluidine (o-toluxdme) and para-toluidine (p-tolmdme), which become U328 and U353

© respectively, when dxscarded, are manufactured. from processes similar to those manufacturing -
dinitrotoluene and toluenediamine. Thus, U328 and U353 may be similar to wastes 1dennﬁed as

K111 and K112. The textiles industry and the dye and pigment industry generate o-tohudme and

. vp-to!mdme as mtermedlates and reagents for printing textiles and for making colors fast to aclds in

s Fmademﬂeddumwmofthemtuandmemofmmrefenotheﬁnalmlchsungmae
wastuashazardous.
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the dyeing process. Both compounds are also components in ion exchange column preparatlon, used
as antioxidants in rubber manufactunng, and used as reagents in medical glucose analyses
'EPA’s s preliminary contacts with mdustry mdlcate that less than 500 tons of U328 and U353

are land dlsposed annually 'EPA has assumed fgr its_analysis that an upper bound of 500 tons per
year of U328 and U353 wastes. would require treatment as a result of the LDRs

" Wastes frog Ethylene Dibmmide Prodnction (Kll‘J’, Kllg, and Kl;ﬂ and Wastes from the

Pmduction of Methyl Bromide (K131 and _K_;SZ] : ,__ it
Three wastes generated in the production of ethylene dlbrom:de (EDB) were listed as

hazardous on February 13, 1986 (51 FR 5327) Although EPA banned the use of EDB in the
- United States, EPA believes that EDB wastes still may | be generated by pesticide manufacturers who

sell EDB overseas.

' K117 is a hqund stream contanmng EDB, bromoethane, bromochloroethane 112 -
tribromoethane, and chloroform K118 is a solid-form waste consisting of spent adsorbents saturatéd
with ethylene dibromide, bromoch!oroethane, bromomethane and bis (2-br0mo) ethyl ether K136
is an organic hquxd hxgh in ethylene dibromide. * - ‘ - - /

In the rev:sed background document for the listing, EPA estxmated that 24,000 tons of K117
and 130 tons of K118 were generated: annually, based on 1982 producuon data. Information now

L ) " available to EPA suggests that only o e facili enerates K118, disposing of 100 tons annuall ina

bromine stream that returns to the bronnne gmductxog unit. : . Sl Ty
“Two wastes generated durmg the production of methyl broxmde were listed as hazardous on -

October 6, 1989 (54 FR 41402).10 K131 wastes are acidic- aqueous liquids contammg methyl
bromlde, dimethyl suifate, and sulfuric acid, plus other brominated e ethanes and methane— and ethane- o
based alcohols and ethers. K132 wastes consist of - adsorbent solids saturated with hqmds contammg.
methyl bromide. ) ' - .

' .K13lisan ac;dxc aqueous lxqmd containing methyl bromlde, chmethyl sulfate and sulfunc acnd,
plus other brommated ethanes and also small alcohols and ethers. K132 is a solid waste conslstmg |
of an adsorbent solid saturated with a liquid phase containing metliyl bromide. -EPA'’s preliminary
contacts with industry indicate that two facilities genernie K131 and K132. One facility steam-strips

® Forademteddmpmnofxu'r xus,andxlss rcfermtheﬁnalmlelnungthuemashaza:dous.

10 Foramoredemﬂeddmpumofwastesxwlandxlsz,refertotheﬁnalmleforthelsungofﬂ)mwasmand '
the ustlng background documents. . . \
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‘ ’both streams and slrips the residue off-site, where itis recycled or incinerated. The other fa,cil}ty uses
a similar omanagement §tratégy, e’kcept that a limited quantity of K1'32,. less than 100 tons annually,
. is land disposed off-site without prior treatment. Thus, EPA has assumed for its aoalyg' is tl_)ét an .
upper bound of 100 tons per year of K132 waste would require treatment as a resuit of the LDRs

Ethylenebisdithiocarbamic Acid Production Wastes (K123-K126)

Four wastes generated  in 'the production and fdrmulation of the fungicide

ST T T e —ethylenebxsdxthtocarbamlc acid (EBDC) and its salts were listed as hazardous on October 24,1986 -

(51 FR 37725).11

In general, waste characterization information indicates that K123 wastes are aqueous hqu:ds
K124 wastes are caustic aqueous liquids, K125 wastes are filtration and distillation sohds and K126
wastes are dry, dust-like solids. Ethylene thiourea appears to be the pmnary orgamc component of
all four wastes. Zin¢ may also be present in' these four wastes.

EPA’s recent contacts with. industry indicate that one remammg facxhty generates EBDC
wastes, ‘this facility sends wastes to a pubhcly owned treatment works (POTW) after neutralization
to an appropriate pH. EPA believes that a mxmmal amount of K125 residues, less than 100 tons

annually, may still be land dlsposed. Thus, EPA has assumed for its analysis that an upper bound of
100 tons per year of K125 waste would rgun‘e treatment asa result of - the LDRs. ' '

- 1.2.3 Hazardous Debrls

- EPA is establishing treatment standards for debris contaminated with listed hazardous waste

ificluded in 40 CFR 261, Subpart D and debris that exhibit a hazardous waste chara.ctensttc. For this |
EIA, EPA consldered two groups of hazardom debns 12 '

| (i) " 'Newly Regulated Hazardous Debris --Debns contammated with wastes newly
. regu]ated in the Phase 1 rule; and

?). Previously Regulated Hazardous Debris — Debris contaminated with wastes
- ‘regulated in previous rules (i.c., debris contaminated with wastes regulated-
under the Solvents and Dioxins; California List Wastes, and First, Second, and _
Third Third rules).

w Foradetaﬂeddesmpuonot'xlnthrouy:mzﬁ refertotheﬁna!mle!snngthesemtesasmdous.

2 A third group of contaminated debm,debmmad«edhmrdmbecawofmtammmnw:mmmmom
current or proposed LDR treatment standards, is unaffected by this rule.
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Based on information gathered for the EIA Ernrn experts in the environmental field, EPA -
estimates -the total quantity of land dtsposed hazardous debns to be approximately 1 xmlhon tons

annually, of which 33,000 tons per year are newly regulated hazardous debns The case-by-case e

national variance extension for hazardous debris is listed in the May 15 1992 Federal Regrsrer (57
"FR at 20766) '
1.2. 4 Previously Regulated Wastes :
The Phase 1 rule sets treatment standards for three sets of wastes regulated under previous
- _(1), K061 (low zinc subcategbry), K062, and,mos;
(2) F001-F00S spent solvents and

(3) - 24'K-and U-wastes with wastewater treatment standards based on
scrubber waters.

The Phase 1 rule ehmmatel the low zinc subcategory for K061 wastes and establishes numeric
" treatmient standards for all K061 based on ‘high temperature metals recovery (HTMR). Wastes
- previously included i in the high zinc subcategory of K061 already had to meet treatment standards
based on HTMR, and they are unaffected by this change. Wastes previously xncluded in the low zinc
. subcategory of K061 had to meet numeric treatment standards bued on stabilization, although in
s -some cases HTMR was bemg used. EPA lgglleves that an upper bound of 67,000 tons of low ziné
K061 will be affected by the treatment standards in the Phase 1 rule. Thls quantity is based
on the generat:on quantity for low zinc K061 instead of on the quantlty that is land d:sposed.

The Phase 1 rule sets altematwe treatment standards based on HTMR for K062 and F006'
nonwastewater with recoverable amounts of metal- It also excludes nonwastewater res:dues from
) HTMR treatment of F006 and K062 from regulation as hazardous waste, providing the residues meet
designated genenc exclusion levels and provrdmg they are disposed of in a Subtitie D unit.

The Phase 1 LDRs also set revnsed treatment standards for two groups of wastes previously .
regulated under the LDRs. These two groups of waste are FO01-F005 spent solvents and 24 X- and
U‘wastes thh wastewater treatment standards based on scrubber waters. EPA has regulated these
‘waste: prevrously and is revisiting them only to modxfy the basis for concentration standards. The
modifications are for the u of: (1) standa ation in testin ures and in the basts for

_ treatment standards, and (2) for the purpose of clarification to ensure appropriate placement in the

.

A
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Code of Federal Regulations. These modlﬁcauons wil not change the required management practices
for any of - thiese wastes-signifi cantly. N ' . '

e

- —=———+—Exhibit-1-2 summarizes the wastes and the annual .quantities affected by the Phase 1 rule.
' Exhibit 1-2 |

Summary of Annual Quantities of Wastes Affected by the Phase 1 Rule

...............

ot “Petroieum :\eﬁnmg Sludge .
A
(F037 and FU38) 1‘.’?0,000 tons . D/ewateted Sludge |  Routine
* ) Unsymmetrical .
R Dimethylhydrazine Producnon N:o:‘onger )
Wastes (K107-K110) , produced |
- 2-Ethoxyethanol Waste (U359) <500 tons ‘Wastewater * Routine
Dinitrotoluene and 3,500 tons - K111 | 2
Toluenediamine Production -0 tons - K112 .
Wastes (K111 and K112, U328 | <500 tons of Nonwastewater | . Routine
and U353) . U328 and U353
Ethylene Dibromide Production | . o
Wastes (K117, K118, and K136) | ‘ : , '
and Methyl Bromide na :}gg :::: Ilg;g | Nopwastewater |  Routine
" | Production Waste (K131 and : ' '
K132) .
Ethylenebisdithiocarbamic Acid R
Production Wastes (K123- <100 tons K125 Nonwastewater Routine
K126) : ‘ ' .
‘Debris Contaminated with ' o " Routine and
.( % || 'Newly Listed Wastes 33,000 tqns Solid Intermittent
& *57 || ‘Previously Regulated N I Routine and
|| ‘Hazardous Debris * - - 1,000,000 tons : . Solid " Intermittent
. 'ElectricArcFumaeeDust .' 67,000tonsoflow K ) 2 .
(K061) . zinc K061/ §olid ) Routine

OftbeaetdMWWﬂMWMnumeMWM)BDAT@a,I(061, ‘

¥
' K062, and F006), EPA is considering K061 only. nequaamymﬁurmlnbuedonthemuonqmmy
) mateadofontheqmmythatwﬂlmqmaddmouluutmembeﬁuelanddupwl
;
13 ' CONTAINMENT BUILDINGS

This section provxdes general background information on -containment bulldmgs, a new
hazardous waste management unit for which design and operatmg standards are being promulgated
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of wastes to be "land disposal” and prolnblt storage of materials subject to the LDRs other than in

* or transport off-site to meet BDAT-denved treatment standards However, sonie \vasts are bulky !

or have other physical characteristics that make their management in tanks or containers impractical.

_or treated on concrete pads inside bmldmgs EPA currently classifies such units as indoor waste piles -

for 90 days or less wnthout a permit or without having interim status. Tanks and containers are
* restricted from land dlsposal.
comphance with current LDR regulations is extremely. difficult because of the physical characteristics °

~ treatment or recovery because the wablhty of these processes depends on the accumulation of the'

‘waste S
operated to contam wastes within the unit do not pose the types of potential harm that Congress

_ standards for a new hazardous waste management unit, the containment bmldmg, that wdl provide

Introduction . ' o ' 4 Page 1-15

under the Phase 1 rule. In addmon, this sectlon details the industries and wastes potentxally using '

. e Canseoniom st

contamment buildings for storage or treatment of wastes.

13.1 Backgronnd , )
' Currentky, EPA regulauons nnplementm g the LDRs consxder most forms of temporary storage

"--.i_w.’__-’-':‘—f—-

tanks and contamers (40 CFR 268. SO(a)) Hazardous waste prohibited from land disposal must, in -
some cases, be storcd or treated for short periods of time to fac1htate recycling, recovery, treatment,

S S

Because the wastes are not amenable to management in RCRA tanlm and containets, they are stored

and prohibits the placement of waste’ in these units that do not meet LDR treatment standards. A

generator managing wastes in a tank or container, on the other hand, may accumulate waste on-slte
exempt from the 40 CFR 268.50 storage prohibition, which prohibits storage of hazardous wastes
Facilities managing wastes not amenable to. tanks or containérs have argued to EPA that |

of their wastes. The mdustnes argue that temporary storage of the wastes is necessary prior to

EPA believes that hazardous wastes- managed in bmldmgs that are properly des:gned and
sought to address in enacting the LDRs. Consequently, EPA is promulgatmg dengn and operating

new ﬂClelllty for managing wastes not amenable to storage in tanks and containers. EPAis allowmg

both storage and treatment of hazardous waste within containment bmldmgs

Containment buildings must be perrmtted under-40 CFR 264 or 265 unless they are eligible
under 40 CFR 262.34 for, the 90-day generator exemptlon from penmttmg Units that are not
penmtted must meet the same deslgn and operatmg standards as permxtted contamment bmldmgs
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13.2 Industries and Wastes Potentially Usmg Containment Bulldings for Management

TE e s o) W“sﬂw

-~~—— ---—--—10 assess the implications for industries potentially using containment buildings for storage
of waste, EPA first reviewed public cornmenta and industry documentation to identify induétries and
types of wastes potentially affected by the provision. EPA believes containment buildings will be used

e T .. to store or treat bulky wastes that cannot be managed in tanks or containers, since’ containment

bulldmgs will not prowde managers of wastes any additional regulatory advantages relative to these

— - —==-two-types.of units. EPA believes that facilities in the mineral processing or metal recycling sectors

2 are the most likely of facilities to use contamment buildings because these types of facilities often.

* manage large volumes of waste that are potentlally- difficult to manage in tanks or containers. EPA

) also expects some generators of .large amounts of hazardous debris to benefit from the containment

| building provision, since 'much debris is not amenable to storage or treaunent in tanks or containers.

_ EPA has identified the primary industries it believes would use containment bmldmgs to

manage process wastes. 13" For the most part, these industries are mineral processing and metal

recycling operations generating large volumes of bulky wastes. EPA also includes information on

facilities that treat wastes using incinerators or industrial furnaces, since they might manage wastes
in a manner not conducive to usiné tanks or containers. EPA 'does not tryl to characterize the -

_ universe of facilities that manage large volumes of hazardous debns as this set of facilities is diverse

and dxﬁcult to define.
- Alumina Mncﬂon and Aluminum Reduction Facilltiea The aluminum mdustry generates
spent aluminum potlmers, a waste consisting of a used reduction cell with adsotbed mineral residue.
~ Periodically, potliners must be replaced because of physical failure. Because spent potliniers are
~ concrete-like and bulky, they are not amenable to storage in confined units like tanks and containers.
" Data indicate that there are five alumina prodoction facilities and 24 aluminum reduction facilities.
~ The national productron of spent potliners is approxrmately 130,000 tons per year. '
Antimony Electrolytic and Antimony Sgemg_g and Refining Fadlities Lead, silver, copper,
and mercury processmg generate a large amount of antimony waste. Antnnony is recovered either
through electrolytic processes or through smelting and refining, which, in turn, may generate slag and

- furnace residues. There are'two antnnony electmlyuc facilities and eight antimony smeiting and

refining facilities. These facilities generate over 36000 tons pet year that potentrally could be
managed in contamment buildings.

A

» Unlasomerwucnoted proﬁlesofmdusmesaretaken&omamemoranﬂnmpreparedforaﬂlmandw
Otte, U.S EPA, by ICF Incorporated, February 12, 1991 X :

¢
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Coal Gasification Facilities. Coal gasification converts low grade coal and lignite to synthetic -
natural gas of pipeline quality. There is one commercral coal gaslﬁcatxon facrhty in full operanon in

the United States. This facility generates approxlmately 270 000 tons of gastfier ash annually that

. potentially could be managed in contamment buildings. <

Copper Smeltlgg and Refining Facilities. Copper smelting apphes heat' to copper ore to
separate copper t'rom iron and other impurities. Refining foilows' smelting and removes any

'remammg sulfur and other lmpuntxes Copper smelting and refining processes generate several dry,

solid wastes, xncludmg converter slag, furnace brick, furnace slag, and air pollution control dusts

" There are 12 faclhtles in this sector that collectively generate appro:nmately 1.8 million tons per year }

of waste that potentially could be managed in containment buildings. B

Elemental Phosphorus Production Facilities. In elemental phosphorus production, phosphate

“rock is: mixed and heated with coke and silica in an. electric arc furnace. The process frees
~ pnosphortl)us in the ore and generates dust from off-gas separation and slag. Ot’f-gas solids may either _
"be recycled or dlsposed of. There are five facilities in this sector that may generate these wastes.
“ Together,. the industries generate approximately 29 million tons per year of waste that potentrally

AY

could be managed in containment bmldmgs.
Prima Steel Production h Tem ratun Metnls Reeove Facilities Man K061.

i _Some pnmary steel producers generate EPA hazardous waste K061 (i.e., emission control dust and o

sludge from the primary production of steel in electnc arc furnaces). Large volumes of K061 wastes
are treated by HTMR before land d:sposal. HTMR facilities may store K061 wastes in order to
accumulate the most efficient mixture of volume of waste for treatment. Appro:nmately 85 facilities
have the potential to generate Kos61.. 1n addition, six facilitates currently have HTMR capacity. .
Current estimates of the volume of K061 managed annually by these industries-r'ange from 300,000 .

to 550,000 tons that potentially could be managed in containment buildings.

" Commercial Facilities Using Incinerators and Industrial Furnaces. Some facilities burning

"~ wastes may store vrastes to facilitate proper blending and preprocessing to achieve greater throughput
‘ efficiency. There are 13 commercial incinerators currently in operation. These facilities process
‘_420000 tons. of waste per year that potentially could be managed in containment buxldmgs. EPA -

believes, however, that a large proportion of tlus waste ns already managed in tanks or contamers,
wfnch would pernnt the same lnnd of storage and preprocessmg as contamment bulldmgs

.‘L
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" Lead Smelting and Refininig Facilities. Secondary lead smelters use lead from batteries as

- feedstock for their smelting operations.* When the batteries arrive at the facility, they are
' "cracked” (i.e., sawed or crushed), the-acid is drained and collected, and the lead is removed. The '
acid is then either disposed of or put up for resale. The lead in the form of plates (lead grids) or
groups (several plates held together by lead o:nde paste) are put into storage in a waste pile for a
. week to several weeks and then removed to the furnace for smelting as needsd.. Thirty facilities
‘ generate appro)nmately 260,000 ‘tons per year of lead smeltmg waste that potentially could be
managed in coatamment buildings. - ' .

Tin Smelﬁg Facilities. Tin is reduced from cassiterite, a major tm-contammg fetal, by
heating the cassxtente with carbon. There i is one tin smeltmg facility that generates slag. This facxhty'
generates approximately 17,000 tons per year of waste that potennally couid be managed in

' contamment buildings. ’ '

Timnium Tetrachloride Pmducﬂog Facilities. Production of tltamum tetrachlonde mvoives
the chlorination of a titanium concentrate. The processing of tu_amum tetrachlonde generates waste

solids. There are nine facilities tﬁat may generate these wastes. These facilities generate
: approxlmately 510000 tons per year of waste that potennally could be managed in_containment
* . buildings. :

gc Smelg_igg and Reﬁ_n_lng or Electm!ﬂc Rg@g Fadligu. There are three electrolytxc

zinc facilities. There is one zinc smelting facility which generates ferrosilicon, refractory brick, and
~ slag. T!;e zinc smelting and refining or electrolytically refining facilities generate approximately
120,000 tons per year of waste that potentially could be managed in containment buildings.

¥ 4 Document for d Smejters Association Request for a Solid Waste Variance, prepared
for US. EPAOﬁeeofSodeastebnydwutRueamhInmwte August 26, 1988. :




- Cost. Methodology L 3 o o }t’agé 2.1’

~ -

CHAPTER 2
cosr METHODOLOGY .

RN

Th:s chapter describes the methodology used t6 estunate the mcremental costs of the Phase .
1 rule. The cost methodology is dmded into two major sectlons

e Section2.1 drscusses the methodology for estimating the incremental costs of
treatment standards for wastes affected by the Phase 1 rule, and .

. N A
/ o . _ Secuon 2.2 descnbes the methodology for assessmg the potentral cost savmgs
' ‘ assocrated with the containment building provision. . T

21° MEI'HODOLOGY FOR WASTES AFFECI'ED BY THE PHASE 1 RULE :
To' assess the costs of the Phase 1 rule on the wastes affected, EPA. deveIOped analytic
approaches for each of the four main categories of wastes: (1) petroleum reﬁmng wastes, (2) newly
2  listed organic wastes, (3) hazardous debns, and (4) previously regulated wastes.! Section 2.1.1
provtdes a background to the general methodology that apphes to each of the categones and Sections
- 21210215 discuss each of the categones, respectlvely, in detail. In addmon, Exhibit 2-1 presented
at the end of this sectton, summanzes the assumed management methods ‘
N .
| 211 General Methodology o |
' The incremental cist of the Phase 1 rule is composed of two main costs:

e ° The difference between the cost of the management method in the baseline
and that assumed in the post-regulatory scenario; and - :
‘e The difference between transportatlon costs in the base]me and the’ post- h
" regulatory scenario. .

Incremental costs are oomputed by subtractmg basehne transportatron, treatment Gf
apphcable), and disposal costs for management and residuals from the coiresponding post-regu.latory
transportation, treatment, and dlsposal costs. In determnung the post-regulatory treatment ,optlons,

-

' - ! neamlysuonlyaddrmnonwastewatermredunderthePhaselrule. Neghgublecomplmnoecoatsare .
SR expected from treatment of wastewaters because wastewaters are typically discharged to publicly owned treatment works
.(POTW) of to coastal and inland waters under National Pollution Discharge- Elimination System (NPDES) permit
“When wastewaters are discharged in this manner, they are not subject to'the freatment standards reqmred by
the LDRs under RCRA. . o X

' . ) . L. '
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‘the treatment alternative thh the lowest cost was used to determme the mcremental ‘cost for each

waste. This is the typncal practice for regulatory analyses.
Commercnal transportation prices were. developed usmg DPRAs Transportatxon Cost

Mode12 This cost model calculates the price (or cost for -noncommercial applications) of - R

\ transportmg various types. of hazardous waste including bulk liquids, bulk sludge and sohds and
contamenzed wastes based on user specified waste types, quantities, and transportation dxstances
Landﬁllmg and reuse as fuel at cement kilns, two of the management methods considered in EPA’s

analys:s, are assumed to be fairly common and thus available relatively close to the point of
generation. For these two dxsposal alternatives, the associated transportanon dnstanee is assumed to - o

i

be 200 miles. Incmeratxon, a technology assumed to be used for managmg much waste in the post- -

 regulatory scenario, is far less common, and the transportauon distance associated with it is assumed
to be 500 miles. - : - ‘ ‘

' The cost of transport is assumed to be 30236 per ton per mile for mcmeratxon and $0.265
‘per ton per mile for commercial landﬁllmg or reuse as fuel at cement kilns. Based on the dxstances
traveled and this’ unit cost, the transportatmn prices used in the analysis. are $118 pet ton for
. incinération and. $53 pet ton for landﬁlhng and reuse as fuel at cement kilns. .

2. 1.2 Approach for Petmlenm Reﬂning Wastes (Fosv and F038)
Tbe baseline and post-regulatory treatment technologies used for F037 and F038 pnmanly
are based on information from the Listing RIA and the Phase 1 capacxty analysis.
i " Baseline Management ces
EPA estimates that treatment of 130 000 tons per year of F037 and F038 wastes wnll reqmre

a modlﬁcauon from current baseline management practices to eomply with treatment standards being
estabhshed in the Phase 1 Rule. It is estimated that an additional 100,000 tons per year of F037 and

F038 wastes currently are being treated to meet the Phase 1 standards i in the baseline (e:ther because -

they are generated in California or because they currently are bemg sent to cokers). Therefore, EPA {8 f

- considers tlns latter quantity of waste to incur no incremental costs as 3 result of the Phase 1 rule?

Three baseline practlces are assumed for FO37 and F038 commercxai landﬁ}l:ng, on-site

* DPRA Transportation Cost Model, DPRA, St. Paul, Minnesots.

: ’Somepomouofthelsoooownsofms‘?andmssumgmﬁdewdpraenﬂymybemwdtommmmt
" standards. EPA’s baseline ignores the treatment of this portion of FO37 and mss, bowever, beeause EPA believes that
this treatment :s bemg undertaken solely in anticipation of the LDRs. S
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landﬁllmg, and on-slte land treatment.4 Data submitted to EPA by 29 factlmes generating 25

.percent of F037 and F038 waste, indicated that, in the baselme, 64 percent (x e., 83,000 tons per year)

of the F037 and F038 waste requiring addtttonal treatment is managed on-stte, and the remaining 36

petcent (i.e., 47,000 tons per year) is sent off-slte Of the waste managed on-site, the data show that

95 percent (e, , 79,000 tons per year) is managed usmg land treatment, and 5 percent (i.e., 4,000 tons
per year) is landfilled. All wastes disposed off-site are assumed to'go to commercnal landfills.

- "EPA assumed the follomng commerclal and average on-s1te costs for baselme management

' .methods 3 .
«  Commercial Landfill = - $200 per tcn. ;
. On-Site Landfill— -~ $75perton -
‘e On-Site Land Treatment — - $75 per ton

(%

Post-Rggglatog Scenarlo =
_EPA is assummg that. the post«regulatory scenario for F037 and F038 will consist of “

dewatering the waste followed by either incineration, (on-stte or o&'-snte) solvent extraction (on-stte) :
or coking (on-slte) To sunphfy the cost analysis, EPA made assumptxons concemmg dewatenng of |

. waste prior to treatment, the percentage of waste being treated on-site versus off-site, and the typee |
of treatment used both for on:site and off-sitc management. For the reslduals of treatment, EPA

assumes disposal in Subtitle C landﬁlls "EPA believes that these assumptions, which are described
below, reﬂect probable compliance actmtles based on reasonable (i.c., least cost) economic choices.
Dewatenng serves to minimize the waste volume that needs to be treated. Solvent extraction

is not efficient for solid and oil concentrations above 35 percent, so EPA used this technologlcal hmxt

as an estimate for the extent of dewatering for wastes assumed to be treated usmg solvent extractlon :

“ EPA assumes that FO37 and Fo38 managed usmg other technologtes will be dewatered to 70 percent T

sohds and oil. : :
EPA believes that there is a push taward on-site management due to the lugh costs associated

- with off-sne treatment. The Lnstmg RIA esnmated that tf all F037 and F038 wastes were mcmerated

- EPAuscddatacollectedbyttsCapaatyPmmmsBranch(CPB)asabasut’nrconstmchngtheM?andFoss
basellne : , .

,

s On-stte landfil} costs are from Technical Backgggt_md Document Baschne and Alternatwe Waste Managgment Cost
Estimates for Third Third Land Disposal Restrictions, prepared for the Office of Sotid Waste by DPRA Incorporated,
May 1990. On-site land treatment costs are from the Listing RIA. Both costs were updated to 1992 dollars for this
analysis. Commercial landfill ‘costs were based on vendor contacts. .
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87 percent of waste would be treated on-site, and the remaining 13 percent of waste would be treated
off-site.5 Assuming that these percentages are still accirate, EPA employed this breakdown as the
basis for its assumptions regarding oo'-site and off-site management. -'I'hus, of the 130,000 tons of
waste requiring additional treatment before land disposal, EPA assumes that 113, 000 tons would be
treated on-site and 17,000 tons would be treated off-site. h
‘ For waste treated on-site, the Listing RIA did not project any volume of waste going to on-
site cokers. Reeent information indicates, however, that in the post-regulatory scenario 26 percent
(i:e., 29,000 tons per year) of the F037 and F038 volume managed on-site would be dtsposed of in

such a manner.. Of the two remaining treatment methods oonsxdered—solvent extractxon and .-

mcmeratton—solvent extraction is the cheaper to perform Not all wastes dre amenable to solvent
' extract:on, however, so EPA assumed that half of the remaining volume would go to each technology:
37 percent (i.e., 42,000 tons per year) would be treated using solvent extraction, and 37 percent (l.e., |
42,000 tons per year) would be treated using lncineration. EPA;s assumed waste characterization for _
FO037 and-F038 implies that these wastes may not contain enough' water for them to be'pum'plable
For the purposes of this analysis, it was assumed that the volume of sludge sent to solvent extraction
would be doubled to 84,000 tons per year to account for the reqmred hqmd content to make the .
| sludge pumpable. .

Average on-site costs for treatment of petroleum wastes were used for i mcxnerat:on, solvent
extractton, and coking unit costs apphed to F037 and HBS. The on-site cost for mcmeratlon was
- developed from the Lxstmg RIA and updated from 1989 dollars to 1992 dollars. The average solvent' N

ractton cost was based on discussions w:th vendors that supply solvent extraction equipment. The -
’ _cokmg cost used in this analysxs was based on best engmeermg ]udgment to estimate neeessary
procecs eqmpment modlﬁcattons and labor reqmrements

“
-

. On-Site Incineration - o 3400"pe1; ton .

. SolventE;ttactlon-Q o . SSOOperton ‘
. -Coking;- : A ' 3200perton

EPA assumed that 13. percent of the volume of F037 and F038 requmng addmonal treatment
before land disposal (i.c. 17,000 tons per year) would be treated off-site. EPA does not recogmze

- -

¢ Thelcﬁguresatebasedonthel.stngIA,TablesB-l Boz,andB-SmAppendnB,swcnmocunpubhshed
mformatton pruvnded by DPRA to the US. EPA Office of Sotlid \Vaste, Eeonomncmws:aff.

-
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any signiﬁcant technological. differences. between the two ot‘f-site treatments it considered. --

. incineration and reuse as fuel in cement kilns. Certain. factors (i. e , generation quantity below that

' treatment are as follows

ethylenebrsdrthrocarbamrc acid (EBDC) productlon wastes—are land chsposed in relatlvely small _ .

commonly accepted by cement kilns) may continue to lead a limited volume of FO37 and F038 to be !
treated using incineration. EPA assumes that 10 percent (i.e., 2,000 tons per year) of the volume of .

- FO37 and F038 treated off-site would goto mcmeratlon, and the remammg 90 percent (ie., 15,000

tons per. year) would go to cement Jelns. The average commercial pnces for the these two types-of
e

. Inéineratien - st 600 per. ton (based on. price for sludge)
. cement Kin— - $700to0 $1,200 per ton

'. EPA expects that the latter technology will soon be the cheaper alternatrve because of an mcrease

in the acceptability, of F037 and F038 at cement kilns and hence. that most of these wastes will

eventually be drsposed of using this management method A number of circumstances, however,
could reduce the capacity of cement’ Inlns to treat these wastes. These circumstances include
difficulty. meetmg the 20 ppm hydrocarbon emrssron limit bemg set under the Boiler and Industrial

. Furnaces rule and operatronal comphcatrons due to the heatmg value or viscosity of F037 and FO038.
If this is the case; then the 15, 000 tons per year assumed to be.treated at cement kilns would be

treated at commercial mcmerators at the $1,600 per ton ﬁgure which would represent an increase

of $400 per ton over the upper bound cost for treatment at cement lnlns

-2 1.3 Newly Listed Organic Wastes

~ All newly listed organic wastes. affected by the Phase 1 mle--unsymmetncal dxmethylhydrazme

: (UDMH) production wastes; 2-ethoxyethanol, drmtrotoluene, and toluenedlamme production wastes;

ethylene dibromide (EDB) production wastes and methyl bromnde productron wastes; and

o quantltres : ~ ‘ o . : E . v

~

- Baseline Mangggment Pracﬂces . S ;
- EPA assumed that the baselme for all newly listed orgamc wastes was continued land drsposal '
in landfills meeting minimum technologlcal requu'ements ' (EPA assumed this scenario for U359

. \yastewaters because of the lack of information on the cost of baseline, management of U359.)
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Post-Regulatory Scenario. , o :

For the Phase 1 rule, EPA is basing treatment standards on samples obtained from thermal
treatment. EPA lacked site-specific waste generation data for this analysis. Accordingly, it developed
costs for post-regulatory scenario assuming off-site commercial incineration for these wastes, even

- though off-site incineration may not be used by all generators, since it generally is more expensrve‘

than incineration on-site. : :
" EPAis regulatmg wastes from the productron of unsymmetncal drmethylhydrazme by using |
incineration as a specrﬁed-method standard. EPA, however, does not expect any cost or eeonomrc,
impacts since this waste is no longer produced. ‘
Current commercial prices and unit costs were used in. estunatmg the post-regulatory

. treatment costs for newly listed organic wastes. EPA consrdered both incineration and chemrcal

oxrdatton and carbon adsorptlon for treatment of U359 wastewaters in the post-regulatory scepario.
Thc unit oosts for these technologres, mcludmg transportation, appro:nmately were $1,000 per ton
for mcmeratton and $750 for carbon. oxrdatron and carbon adsorption. The only technology
consxdered for the treatment of newly listed orgamc nonwastewaters in the post-regulatory scenario
was mcmeratron. The average commercral price for used for this technology was $1,600 per ton.

" This price ‘was based on vendor eontacts made during June and July 1991 Several vendors were
~ contacted and an average price was developed based on waste charactenzatron data and mformanom

provxded by the vendors The commercial price included all necessary pretreatment and residual

_ d:sposal (ie. treatment of scrubber waters and stabilization and disposal of ash as appropriate).

214 Hazardous Debris . .
The data availabie for both previously and newly regulated hazardous debris analysrs did not - '

provide EPA with the levei of detail desu'ed for a reliable pomt-estunate determination of compliance
. costs for the debris regulattons The lack of lmowledge about the volume esttmates and types of -
~ debris, the treatment practices available and the costs of sortmg and treatmg debns lead EPA to

modrfy its standard costing approach .
~ In order to develop a charactenzauon of the costs and uncertamty of the newly regulated

a hazardous debris standards, EPA adopted an approach which tied .probabilities to estimates of
~ volumes and treatment costs. solicited ﬁ'om arperts For previously regulated hazardous debrrs EPA
- relied on two EPA eontractors, one an apert in the volume of hazardous debns generation and the

other an expert in the cost of treating hazardous debris. For newly regulated hazardous debris, EPA

 conducted its analysis based on the quantified judgments of experienced and qualified environmental
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management personnel at facilities affected by this ule. Usmg mformatlon gathered in structured ’
interviews, EPA obtained volume and cost mformatlon from experts and then developed wexghtmg
schemes to apply data gathered durmg interviews to the umverse of facrlmes generating hazardous

debris. EPA’s approach has the followmg advantages:

. : Impacts of key uncertamtles were quantlﬁed and correspondmg assumpttons o
documented; ,
. For newly regulated hazardous debns, estimates for the quantmes EPA was )

considering were based on the actual experience ‘of facilities affected

mcludmg uncertainties relevant to their operatrons, .and - 5

.. EPA obtamed aggregate probabthstlc estimates in a relatrvely short time frame
(e.g., less than three months). This quick turnaround was: possible, in part,
- because of the avatlabtllty of software that allows for the rapid development
- -of probabllxstlc models in which experts Judgments are mtegrated. .

_ Previously Rggglated Hazardous Debris ,
To estimate. the incremental annual cost of treating prevnously regulated hazardous debris,

‘EPA constructed’ probabrhstrc dlstnbuttons of both the volume of prevrously regulated hazardous
~ debris and the unit costs of treating various subsets of this volume before and after the rule takes
effect. EPA relxed on the expert judgment of i its technical staff to collect the data necessary for this
' step EPA considered three: sources of generatlon of prevrously regulated hazardous debris: routmely :
generated debris (approxunately 20 pereent of all prevrously regulated hazardous debris), debris
generated at remedial actions requrred by Federal and State regulatrons (apprommately 30 percent), :
and debris generated at demohtlon and construction sites (approximately 50 percent) The volumes
assocrated with each of these sources were further. divided based on other oonslderauons that would
determme the type and cost of the technology used to treat the debris. - '
EPA s approach for prevnously regulated hazardous debris drd not focus on volume and cost .
' esttmates for specnﬁc wastes or facilities. For this set of debris, | estlmates of total volumes and costs
- were apporttoned to sets of facilities with dnft‘erent debris generatron charactenstrcs and different
treatment pattems ‘EPA assumed that in the baseline, incineration would always be used for debris

contammated with orgamc wastes (esttmated tp be 20 percent of prevrously regulated hazardous o
) debns, on average, for all 'sets of facllrtres), nnmoblhzat:on always would be used for debris

contammated with inorganic wastes (estlmated to be 20 percent of prevrously regulated hazardous
debris, on average, for all sets of facilities); and incineration followed by xmmoblhzatton always would
. be used for debris oontammated with both orgamc and inorganic wastes (estunated to be 60 percent '
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. of previously regulated hazardous debris, on atrerage, for all sets of facilities). In the post-regulatory
scenario, EPA assumed that debris eontamtnated with orgames would be treated using incineration
20 percent of the time and washing the remammg 80 percent of the time, debris contaminated with
inorganics always would be treated using 1mmob|lrzatton (i.c., no change from the baselme treatment),
and debris contaminated with both organics and inorganics would be treated using incineration -
followed by lmmobrhzatron 20 percent of the time and washing followed by mmobdxzatron 80 percent-
of the trme. EPA a&sumed that in both the baseline and post-regulatory seenano mdmtry would use _
the same treatment teclmologres on-site and off-site. Thus, in the baselme, 80 percent of prevrously

: regulated hazardous debris is either mcmerated or incinerated and mmobrhzed. In the post-.

' regulatory scenario, debris’ incinerated or rncmerated and immobilized drops to 16 percent of the |

total. EPA gathered cost information, presented in Appendix C, based on mdustry contacts and .

professional judgment. The ranges used for the costs of washing and immobilization reflected that -
- the uncertainty of where debris would be disposed after treatment (i.e., Subtitle C or Subtitle D
disposal units). The range used for ineineration was always based on Subtitle C disposal of'residual's
because EPA believes that incinerated. debris almost always would be commingled with other waste
that would not be exempted from Subtrtle C More information on the cost unpact on drsposal
assumptrous is presented in Appendxx (o '

_ Newly Regulated Hazardous Debris .
- For newly regulated hazardous debns, EPA gathered cost and volume information at the
facrlrty-specrﬁc level and extrapolated (r e scaled-up) estimates to get totals. In the discussion which .
follows, EPA describes the methodology it used: for the cost analysis of newly regulated hazardous -
debns in detaxl EPA describes the probabllrstrc estimation model used to develop the aggregate' '
estrmate of newly regulated hazardous debris volumes and mcremental anpual compliance for the
long-term (i:e., 5 to 25 year) time frame. Much of the drscussron also apphes to EPA’s probabihsuc :
modehng of prevrously regulated hazardous debris. '

| wmwmmm;mm EPA constructed a methodology
h_.ba;sed on solicitation of experts’ estimates for the main cost factors under different u'ncertainty‘
scenarios. Developing an aggregated. estimate using expert judgments invoived several steps. The
first step was to structure the factors of i mterest, to ldenttfy key vanables that would require subjective
estimates from experts




. used for EPA’s s structured interviews is provided in Appendix D.
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Asa starti‘ng point for its analysis of the vohimes of newly reglxlated hazardous debris being '

" generated, EPA reviewed the mformatxon that had been collected for the capacity determination.

EPA then focused on large debns contributors. The reason- for focusmg on only the largest .

contnbutors to Phase 1 debris, that is, those assoclated with the largest waste volumes, was modellmg

simplicity. The volumes for the excluded wastes are so small that their contribution to the total |

should be insignificant and mdlstmgurshable from the uncertamty in estrmates of debris assocxated

‘with the larger-volume wastes.

Since these wastes are essentlally generated by. different mdustnes, each expert could address -
no more than oné’type of waste. EPA considered it more important to the quality of the analysis
to obtain several experts’ estimates for the larg_est-volume waste types than to assure that every waste
type, no matter how small, be covered in the survey. Using this criteria for inclusion in the analysis,

the effort focused on debns contammated with four categories of wastes: F037 and F038 .wastes;

- U359 wastes; K111 and 112 wastes; and Kl 18, 131, and 132 wastes. Probabrhstrc estrmates for the
‘ volumes of debns and costs of these waste, wlnch are generated mdependently in different’ mdustnes, \

. were combined in an additive model

Havmg narrowed the set of vanables to be estimated, the seoond step of EPA’s analysl’s
involved 1dent|fymg sources of expertnse for each type of waste. ' Earlier data collection conducted
for the capacrty determmatlon provrded the names of individuals who worked as environmental
managers in the relevant industries and who had the credentlals needed to quahfy as partrcrpants in
the’ ]udgment elicitation process. EPA identified environmental managers at facilities in the organic

. - chemicals ‘and petroleum reﬁmng industries who would provide expert judgment on the cost of

treating newly regulated hazardous debris: ‘four experts from the organic chemical mdustry and five

, from the petroleum refimng mdustxy

The experts EPA contacted at the facilities were typlcally in charge of waste management and

| ’comphance with envrronmental regulations. These individuals had access to the most accurate and

trmely information ooncernmg their facrhtys operatrons, and baseline levels ‘_of hazardous debris
generatien. Furthermore, they were in the_best position both to assess their facility’s response to the
Phase 1 rule, and to gauge the impact of future uncertainties associated with potential changes in
productron, waste treatment technologies, market conditions in their mdustry, and changes in
regulatory reqmrements . " . '

An interview. protocol was developed. The protocol addressed rmportant sources of

uncertamty assocrated with each. vanable, which would be probed in each interview. The protocol -

!
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"In the pext step, EPA conducted structured interviews with the identified experts. A'I'Be

mtervxews were conducted by telephone and were typically one hour long. ;Experts were asked to -

. describe current day-to-day operations and activities, and to identify any other modes of hazardous

debris generation at their facxhty Volumes of debris that would likely be generated were then
discussed according to the type of treatment that would be applied. For each distinct type of

treatment, or mix of treatment technologies that wouldbeappliedtohazardgusdebﬁs at their fat:ilit'y, -
- the experts were asked to provide an estimate of the volume of hazardous debris using an

percent certamty, 99 percent certamty), this produces a sub;ecttve probabthty distribution (SPD).
Experts were asked to estimate the volume of debris generated that would be treated with each
technology; they were also. asked to produce a SPD for the cost per unit volume of treatmg that

. hazardous debris with the specified technologies.

For each set of estimates, experts were asked to consider uncertainties that could cause the

levels to be significantly higher, or lower, than what was- currently generated In geuerai they were

asked to consider changes in technology, market ﬂnctuattons, and regu.latory factors that could affect
the .quantities being estimated. When estimating values wlthm an SPD for each uncertam quantxty,

whether a volume estimate or cost estimate, experts were asked to describe- the scenario or set of
_ assumptions on which eaeh' estimate was based. Given the degree of uncertainty associated with most
" of the quantities discussed in the structured interviews, and the rather limited }nterview time available,

) EPA obtamed no more than three estimates per quanttty, eorrespondmg to the first, fiftieth, and

mnety-mnth percentlles of the expert’s SPD. The information gathered from the interviews was then

" _used as input for the probabilistic model.

" Debris Volume and Cost Estimation Models. The probabilistic model used to estimate average
total values and treatment costs associated with hazardous debns was a weighted sum of the estimates
obtamed for the mne facnhttes surveyed. '

The estimated volume of Phase 1 hazardous debns, denoted by Vol, gebrisy Was thus defined

'V°l¢u debris = Zuiey | VOlitries o

where;

Is

- accompanying distribution of volumes (e.g., the volume associated with 10 percent certainty, S0
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vo;"deb‘.‘s ‘ =a probablhstlc estimate of the annual average volume of debris contaminated with
waste group i, where i was one of the followmg sets of waste newly regulated under the Phase -
- 1 rule: (F037 and F038) (U359), (Klll and K112), and (K118, K131 and K132)

_ The wastes within’each of the above groupings typically are generated by the same facilities,

+ and the wastes are often intermixed. Debris contaminated w1th these wastes would thus be likely to
be contaminated with some combination of them. Treatment approaches descnbed by facility experts -
generally addressed all of the hazardous debns in the waste code grouping that apphed toa pamcular

- facility’s operations. ' :

The aggregated volume of hazardous debris generated within each waste group i was deﬁned ‘ "

odemi' }:jl Debnsg, ' o @

‘ .v'vh_e‘re:'- o o
Debrr's =a probabnhstlc estimate of the annual average volume of debns contammated wtth

 wastes in group i, generated by facnhty J-

= the populatlon welght for facility j, Wlth wt 21 Thls populatlon weight was essentnally
a multlpher reflecting the share of all faclhtles in the mdustry producmg wastes in group i
for which facility j’s estlmated volumies and treatment costs used as a basis for extrapolatlon -

The nine experts oontacted for this survey represeated only one facility each. To extrapolate .

" estimates from the facility represented by one expert to the universe of facilities generating newly
,regulated debris, EPA had to develop populatlon weights. EPA identified the best available basts for
populatron welghts as the type and scale of facility operations relative to others in the waste grouping.

" The measures EPA used, though somewhat crude, had the virtue of being readily 2 avallable for the
analysis and provrded a consistent approach to weighting faclllty estimates. o -
.. For the relatively small number of facilities in industries generating debris contammated wrth

‘ newly tegulated organic chemicals, EPA used estimates of the total yearly production of Phase 1 -
wastes at. eacﬁ facility as a ‘basis for determining weights forf each faeility relative to the waste

grouping. The weights assigned to the interviewed facilities were set equal to the ratio of total Phase
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" 1waste generation for all facilities in the same size class and industry relative to the volume of Phase
1 waste generated by the facility interviewed.

For facilities in the petroleum mdustry, the only reliable measure readily avarlable for EPA’s
analysxs was the level of product output. Refineries were classified as small (95,250 barrels per day
or less), medrum (95,251 to 299,250 barrels per day) or large (over 299,250 barrels per day).’ The

facilities EPA surveyed in each of these size classes were assigned multipliers equal to the ratio of R

total industry-output in that size class relative to the interviewed facility’s output. When there was
more than-one facility surveyed in a given size class, the industry Output for that size class was di\rided
equally among the interviewed facilities. One exception to this approach involved a small facility tirat .
‘was planning to change its production sequence in ways that were eonsidered to be unusual for the
industry as a whole, mcludmg other facilities in that srze range. In this case; consultations with .
engmeers famxhar with the petroleum industry were used to develop a reduced weighting factor,, A
correspondmg to the output of the total number of facilities that would be likely to implement similar -
~ changes. o '
The bazardous debris contaminated by waste group i generated by facrhty J in Equatron 3 was
defined- as the sum of all separate volumes of debris to which a distinct technology or mix of
technologies would be applied. It is defined as follows: '

. _ M . - . " ' ‘ ) .
Debmij = tind= 1 debrzs,.jw | o '(3)

where:
debrl.rlJ kina .= the probabrhstlc estimates of average annual volumes of hazardous debris . '
contaminated by waste group i at facihty j that will be treated wrth a specrﬁed technology (or
mix of technologies) kind. These estrmates were provnded by the expert at facility j who .
participated in EPA’s sumey' estimates were specified as a 98 percent credible interval,
defined by the expert s evaluation of the first, ninety-ninth, and fiftieth percennles.

Using a similar approach, EPA estlmated the total average annual cost of treating hazardous
debris. Here, the experts, using their estrmates of the size and welght of their debris, would cons:der,
the steps involved in each treatment process. Thus, they would develop unit costs particular to'the_'
type of debris generated. ‘For examjle, the unit cost (per ton) of hydroblasting would differ for

4
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concrete slab debris and for 'pipes, sinee the cost of hydroblasting depends on surface’ area. The

aggregate cost estimate, Cost, all debris is defined as:

) COStaud‘bm "‘ ‘.91 COSt . A . A (4) ]
. » where: _ .
‘ cost; = the aggregate probablhstnc estlmate of the total average cost per year of treatmg

\

©* debris contammated with wastes in groupmg i
' This quanuty is a weighted sum of the mdmdual (i:e., total t’acrhty) treatment cost estunates
provlded by the facilities EPA contacted in the industry that generate groupmg i wastes, and is.

" defined as: S ‘ - ) '~~_

cost, = 37~ Total, wr, e

~ vvhere _
‘ Total; = a probablltsttc esumate of the total . mcremental annual comphance cost of treatmg »
debns contaminated with waste group i at facility j.- This total cost is the sum of estimated
costs of treatmg each of the separate streams of debris generated at facility j that wﬂl be

treated with a distinct technology or mix of technologies. -

'

The populatlon weight wt is, the sa\me as that apphed in the estunatlon of total volume
deccnbed above. : ' '

.+ Each facﬂlty s total estimated incremental annual comphance cost of treatment under the .
Phase 1ruleis defined as the . sum of the cost for each séparate volume of debris that must be treated

with a distinct treatment approach with correspondmgl_y dlﬁ'erent costs per unit volume. Thus, -

Total,, = E“"‘ ) debmuw(to:al,,w byd ©

N

where

debns,, m = the probablhstlc estrmates of average annual volumes of debris contammated
by waste groupmg i at facility j that will be treated with a specnfied technology or mix of
technologres kind. This estimate was provrded by the expert at faclhty J, who partxclpated in
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- EPA’s survey Estimates were: specrﬁed as a 98 percent credrble mterval .defined by the
expert’s evaluation of the ﬁrst mnety-mnth and fiftieth percentiles.

N
/

{fotal; ; y;ny = the probabilistic estimate of cost per unit volume of treating debris contarmnated ,
with waste i at facrhty J using technology of specified mlx of technologies kind. Estimates for -
the first, fiftieth and ninety-ninth percentrles provided the 98 percent credlble interval
| provided by the expert EPA interviewed at facnhty -

b; j kina = the "basehne or current cost of treating debris i j kind pnor to mplementatron of the
Phase 1 rule. Thls mformatlon was supplred by the experts. -

. These volume and cost models were mplemented with a decision modelmg so&ware package, '
' DEMOS 7 usmg a standard Morite Carlo simulation with a specified sample size of 500. -

N
4

2.1.5 Previously Regulated Wasm ’ ' ' -
The Phase 1 rule eliminates the low zinc subcategory for electnc arc. fumace dust (K061)‘
wastes and establishes numeric treatment standards for all K061 based on high temperature metals
recovery (HTMR). Wastes previously included in the high zinc subcategory of K061 already hadto
mect treatment standards based on HTMR; they are unaffected by this change. Wastes prevxously
~ included in the low zinc subcategory of K061 had to rneet numeric treatment standards based on
stabxhzatron, although in some cases H'I'MR was being used. _ f o .
EPA’s cost analysis for the regulatory changes to K061 -consldered only the low zinc
subcategory since wastes in the high zinc subcategory are not affected by the rule. EPA assumed the
'.baselme for ‘wastes previously included. in the low zinc subcategory K061 was stabilization. EPA
assumed that in the post-regulatory scenario managers of thesc wastes would use HTMR. .‘
| . The Phase 1 rule also establishes numeric treatment standards based on HTMR as an
altematrve treatment standard for K062 and F006. EPA did not quantrfy the cost impact of the rule
for these two wastes it believes that any operator using HTMR for K062 and F006 will be. usmg this
technology only because it is more cost-eﬂectwe than current management pracnces -
Exhibit 2-1 summarizes the assumed post-regulatory treatment methods for each of the wastes

_ affectedbythe Phase 1 mle. a

"Macintosh DEMOS, Version 1.7b1, dcveloped by Lumina, Decnsron Systelm, Inc., 125 California Avenue Suue 200,
Palo Alto, CA. .
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'how much money typu:al facilities in these mdustnm g!; save if they were to manage thelr wastes
in contamment bulldmgs in'the post-regulatory scenario. 'EPA chose to consider typical facilities from

~

Exhibit 2.1 = .
Summary of Assumed Management Methods in the Post-Regulatory Scenano
for Wastes Affected by the. Phase 1 Rule

: R : S _ . Solvent Extraction
Pet_roletim Refining Sludge (Fo37 and FQSS) . :  Incineration
. Reuse as Fuel in Cement Kiins
‘Unsymmetrical Dlmethylhydranne Producﬂon Wastes R . P
(K107-K110) - , . ) . - No Longer and ||
o . Carbon Oxidation and Carbon ||, .

2-Ethoxyethanol Waste (U359) - - <  Adsorption
Dinitrotoluene and Toluenediamine Production Wastes K Incineratio -

(K111 and K112, U328 and U353) o "

Ethylene Dibromide Production Wastes (K117, K118,and | . - =

K136) and Methyl Bromide Production Waste (K131 and | . Incineration |,

K132) L : R
Etlhylenebls@thnocarbamlc Acid Production Wastes (Kus- In d;lerﬁﬁon'

26) .

Debris Contaminated with Newly Listed Wastes -~ | Methods Specified in l':’"’“. t

o ' .. . ’ "Extraction

Previously Regulated Debris L L " Destruction

S Co X ’ ~ Immobilization
Electric Arc Furnace Dust '(K“l) ’ € Tex_;perature Metais

22 Mr-:niobowcv FOR ASSESSING .Porm' CosT sAirmcs OF Usmc,'_COmAiﬁm}
-’ BUILDINGS - | | -
For this ‘analysis, EPA assessed the potential cost savmgs of using containment buxldmgs
EPA did not have sufficient mdustty- or facxhty-speclﬁc information to estimate precisely the national
cost savings attributable to the prov151on. EPA focused its efforts on selected industries by calculatmg '

three mdustnes—alumma production and aluminum reductnon, lead smelting, and pnmary steel
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production and HTMR—in its analysis. EPA also consrdered treatment of hazardorxs debns at genenc '
facilities of several sizes. = B ' ‘ ‘
EPA focused its analysis on three industries and generic facilities generating hazardous debris -
“ for two reasons. First, of the industries potentlally using containment_ buildings to manage process
waste, the three industries analyzed each handlc large quantities of solid-form waste not amenable
to management in tanks or containers, thus’ making containment bmldmgs a.very attractive
management optxon EPA believes that hazardous debris is also difficult to manage m tanks and
containers. Second, EPA recéived extensive comments on the dﬂiculty of treating hazardous debris; .
E _xt;also received more requests for further apalyses from repr_esentatrves within the three industries B
being considered than' from the other industries identified as potentially 'sﬁ'ected by the containment
building provrsron (see Section 1.3). EPA believes that analysis of the potennal effects of the |
-contamment building provision for the three mdustnes considered, along with a generic facility
generating a large volume of hazardous debrls, provrdes an understandmg ot' the magmtude of the
potential cost savings for faclhues in other mdustnes ‘
221 Background Information on the Facilities Considered -
, Alumina Production and Alulninug Reduction Facilities. Spent potlmers are generated as
‘ part of the process in which alumina i is electrolytically reduced to alummum. A reduction cell, or pot,
contains a strongly reinforced steel box lined with heat insulation. Periodically, the potliner must be
 replaced because of physical failure. Each potlmer remains in operatron for appro:nmately 76 months ‘
" before the carbon liner becomes spent and must be drsposed of. Industry representatives mdrcate .'
. that facilities may generate appronmately five to six pothners each month, and dtspose of them at
_ a-mineral processing facthty every two or three months. Shrpment of spent potlmers is often over
 farge distances, commonly by rail. As a result, shnpment is not contmuous but is made only aftera .
" sufficient number of pots have been accumulated. ' _ '
" " EPA is assummg that aluminum facilities -already have Subutle C storage pemuts since
) potliners are stored on-site in waste piles pendmg shipment- off-srte. Although K088 currently is not
subject to ‘the LDRs, treatment standards are scheduled to be promulgated for th:s waste in 1994.

" - Once treatment standards are established, managers of K088 will be unable to store pothners in waste

piles without first meetmg treatment standards. EPA believes that if there were no contamment

building provision, facilities would have to send potlmers off-site at the time of generatlon, ata hrgher ,

transportation cost. The containment building prowsron allows generators of spent aluminum -
. potliners to continue their present management methods even after treatment standards are set for




- CostMethodoIogy B T . - ' Page 2-17 *

- K088. Usmg containment bmldtngs, aluminum potltners could be stored pendtng sufficlent
accumulatton for econonncal shipment. ' ' c .

, Secondary Lead Smelting Facilities. Waste from the recychng of lead batteries is generated -
| by three interrelated and continuous steps of the’ reclamatlon process. The first step is battery-
"cracking,” the second step is smelting, and the tlurd step is reﬁmng and castmg Each of these three
- steps necessrtatec storage of material that EPA considers hazardous waste. .

'EPAis assurmng that brokers of lead battenes (ie., firms that collect battenes for dtstributron
to lead smelters) and recyclers of lead actd battertes would be the prtmary parttec affected by the
containment bmldmg prowsron Itis EPA’s understanding that some brokers may perform crackmg
operations to facrhtate preprocessing. of batteries and reduce size and, therefore, costs of shtpment
to smelters. Recycling operations of lead smelters necessrtate the storage of wastes in staging areas,
and thus smelters are likely to be also aﬁected.by thie containment building provision. EPA does not. -
belie've the provision will affect generators of used whole' batteries (e. g commercial auto stores) since
no cracking or dismantling of the batteries has oecurred and the wastes, by RCRA regulatton are
- considered a solid, not. hazardous, waste. ' ' ,

On average, batteries are stored for one to three months. The storage sites for these batteries ‘o
include tratler ‘beds; concrete. or asphalt pads tnslde bmldmgs, some wrth leachate collection'systems; -
and.outdoor waste piles, some of which are covered. _Over 80 percent of lead smelters have roofed -
storage areas® EPA's interviews with industry representatives indicate that most brokers and

smelters of lead battenes do not yet have RCRA hazardous waste storage permits. 9 Because EPA
| .constders the management of cracked battenes and their component parts in land based umts as land -
dtsposal of hazardous waste, such management is prohtblted because the national capacity variance .
for D002 and D008 exptred’on May 8, 1992. Acoordtng to EPA’s understandtng, if brokers and
recyclers aré not -able to manage lead battenes, more generators of lead batteries will have to seek =
treatment altemattves, such as off-site stabtlrzatton, that may be more expensive than lead recycling
and do not promote resource recovery The contarnment butldmg provrsron would allow brokers and

[

* Background Document For the Secon Lead Smelters ion: uest For A Solid Waste Variance,
prepared for U.S. EPA Oﬂioe of SOlld Wastc by Midwest Rewarch Institute, August 26 1988

? Industry representattves, in fact, have challenged the Agency’s application of the LDRSs to their wgste. Thc
"industries argue that the LDRs are not triggered by the staging of furnace feed-materials in the furnace area because
" they believe the furnace feed materials are not solid waste and therefore cannot be hazardous waste; and even if the
waste is classified as solid and hazardous, the industrics maintain that the act of stagtng the t‘umace feed matenals in the
furnace feed areas is not a form of prolnbrted fand disposal, bnt of recovery. .
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. secondary smeltmg facilities to manage iead battenes and recyclmg by-products in 3 manner that

would allow for efficient processmg

mmg Steel Production/HTMR Facilities Managing K06 Steel productton facilities using

electric arc furnaces generate K061 and may store this waste for a period of time in order to !ower

the cost of slnppmg the waste off-site for treatment. Large quantities of K061 and other wastes are

treated by HTMR before land dxsposal HTMR facilities may store K061 wastes to accumulate an

efﬁcxent mixture or. volume of waste for treatment. In the absence of the containment building

g prov:ston, thece management pracnces would have to change to less eﬁcrent (and often unfeasmle) -
- approaches, as storage ot' this waste without treatment will be proln'bxted. Therefore, as contamment

bulldmgs would allow both steel production and HTMR operat:ons t0 contmue storing their waste
in the current manner, they would experience a cost savings from this pI‘OVISIOB.

A Gerieric Facilities Genem_tjg_g Hazardous Debris. Because of the site-specific nature of the _. R
: volumes and characteristics of the hazardous debris generated ata SIte EPA assessed the effects of

the containment building provision based on generic facilities of several sizes generatmg hazardous

debns Wlnle facllmes could use containment buildings for both storage and treatment of hazardous ;
'debns, EPA focused its analysis on facthtxes considering containment buildmgs for treatment. EPA
assumed that containment bmldmgs primarily would be used for hazardous debris treated with -

extractron and immobilization technologxes EPA does not believe that destruction technologxes (e, g
mcmeranon) would be used with eontamment buxldmgs ‘

lz 2.2 Appmach for Costing Containment Bnildlng Requirements

_ To determine the potennal cost savings associated with the contamment buddmg provision,

EPA estimated costs of containment building construction, mcludmg operation and maintenance, and . '
analyzed specific costs ot' ,seoond_ary containment and fugitive dust abatement equipment, ’

recordkeeping, and corrective action. EPA's approach and assumptions are discussed below.

Containment Building Construction and Operation and Maintenapee . .
To estimate the costs of constructing and operating containment buildings at faci!ities in the

three industries and treating hazardous debris at generic facilities, EPA developed engineering mode!s '

representmg contamment ‘buildings sultable ‘for handlmg the waste produced by each industry

. Because EPA’s analysrs did not reveal any sigmﬁennt deslgn reqmrements unique to any one of the

three industries or the hiazardous debris facnhty, EPA varied the model containment building by size ,

only, estrmatmg a typu:al amount of waste that would be managed in containment bmldmgs ineach

i

_n'.;,' o
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case. EPA had no data on the typlcal size of containment butldmgs that storers and treaters of |
hazardous debris might use, therefore, EPA used facility dimensions from the analysls of the three
mdustnes to infer potenual costs savings for managers of hazardous debns ’

-EPA used the ICF Kaiser Engmeers Interactive . Emmanng System to compute costs of
containment buildings built to EPA design specifications. Appendix E shows typical printouts of line-
item costs obtained from this model. After reviewing industry documentation, EPA concluded that '

- the following containment building sizes are typical:
e~ Generators of alummum potliners typically need a 160 ft. x 100 ft.
‘ contamment bmldmg, able to store approxlmately 4,000 tons of waste;

. A battery recycler may need a 50 ft. x 30 ft. butldmg, able to process
C appronmately 5,400 cubic feet of batteries. -

. A facnhty storing or processing K061 waste may need a.340 ft. x 200
s ‘ft. containment bulldmg, able to store appronmately 12,500 tons of - -
‘waste. .

' EPA calculated the total annualized costs of containment bulldmgs by ﬁrst estlmattng the
. present value’ ot' the capital and recurring costs incurred by facxlmes over an assumed 20-year '
operating life. The present value costs were then annualized over 20 years to amve at equal annual
payments. Imphcxt in this approach is the assumption that facilities will be able to smooth out
anttclpated costs with some form of financing over a 20-year penod. EPA used'a three percent and -
seven percent social dtscount rate, assumed constant for 20 years, to calculate the annualized costs.
EPA’s calculatlons incorporated costs of contamment bulldmg construction (mcludmg )
secondarjt contamment, fugitive dust abatement eqmpment and oversight by a profecslonal engineer)
" and yearly operation and matntenance cost of building, but did.not include cost for land purchase or
penmttmg * Given the lack of data the Agency assumed annual operatton and maintenance costs to
"be 10 percent of the capttal cost of the containment bunldmg, in accordance with standard engmeermg. '
assumptions. ' o ' .
In addition to estimating construction costs for typlcally smed contamment buildings for the

three mdustnes considered, EPA estimated costs for two other bulldmg sizes. These latter estimates -

¢ were mtended to provide ms:ght into the variation and magnitude of annuahzed costs that may be

- incurred if facilities construct building swes different than the ones presented.

EPA did not esttmate annuahzed costs of contamment bmldmgs smaller than 50 ft. x 30 fi.
After a review of comments and interviews w1th industry’ representat:ves EPA concluded that
facilities not needmg the capacmes of storage of at least 50 ft. x 30 ft. btnldmg are unhkely to bulld a
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a containment buﬂdmg at all because their waste storage needs could be met using storage

mechamsms such as roll-off bms or small concrete bins. 10

Secondag Containment and Fugitive Dust Abatement l_?gnipmen

Because some facxlmes may only need to tetroﬁt an existing structure to meet des:gn
standards, EPA s approach n;cluded separating the cost of secondary contaxnment and fugitive ‘dust
abatement equipment from the complete costs of eonstructing a containknent building. To determine
the cost of these systems for existing bmldmgs ot' various dimensions, EPA calculated costs of’
purchasmg and installing secondary containment and fugmve dust abatement eqmpment according |
to. oonservatlve "worst case” costs, For example, the system used upper bounds of labor mstallanon

" costs and market prices.

Recordkee; o
To estimate cost 1mphcat10ns of. recordkeepmg reqmrements EPA relied on telephone
* conversations with industry representatives of the three key industries and on an analys;s .of the

" ‘number of man-hours necessary to fulfill the followmg requirements:

. Establishment of an inspection program that ensures maintenance of tne structntal

integrity of the unit and prompt detection of releases. The Agency requires that
facility personnel inspect leak detection equipment, the containment building, and the

area sun'oundmg the containment building at least once each operating day to ensure .

that the unit is being properly operated and that no releases have occurred. These

© observations must be recorded in the facility’s operating log. Records from automated - .

momtonng systems, such as electronic monitoring of fluid captured by a secondary
containment system or of the air pressure differential between the inside and outside
of the unit, are acceptable in completion of the Agency requtrements

. - Documentatnon that the containment building is emptied every 90 days. Facnhtxes
' must maintain records in their operating log that verify that no waste remains in the

containment. building for more than 90 days. Records of waste shipments are
acceptable supportmg .documentation. =
Dunng mtemem with mdustxy representat:ves, EPA dtscussed the potennal burden of the
recordkeeping reqmrements for containment buildings with industry representetxves. These interviews

pro‘vided qualitatiye undetstanQing_ of the potential recordkeeping costs.

 Concrete bins are regulated as RCRA tanks and require secondary containment, A concrete sump is located in
one comer;of the bin to collect liquid within the tank; and the bin is open-topped. (Interim Final Report: Analysis of

" Pro M Statutog Changes. to RCRA that Redefine Solid Wastes and Define and Authorize Specific Controls for
Recycling, prepared for U.S. EPA, Office of Solid Waste by ICF Incorporated, January 1990)." ]




Cost Methodology » , . . - Page 2-21

.' To estimate recordkeeping costs, EPA used a man-hour costing approach. In its quantitative

estimation of the cost of recordkeeping, the EPA estimated the number of hours that would be -,

needed- to fulfil the requirements for bmldmgs of varying sizes. Specifically, the Agency assumed

e - half an hour of daily recordkeeping would be needed for a 50 ft. by 30 ft. building;
*  one hour of daily recordkeeping would be needed for a 65 ft. by 40 ft. building;
. one and one half hour of daily recordkeepmg would be needed for a 100 ft. by 60 ft.

) bmldmg,
. two hours of dady recordkeepmg would be needed for a-160 ft. by 100 ft. building;
and o
. two and one half hours of daﬂy recordkeepmg would be needed for a 340 ft. by 200.
' ft. . . : , :

- Al calculations assumed 365 inspections (i.e., one for each day of the’ yeer). " EPA also

" assumed that facility inspection personnel are paid at a rate of $60 per hour in wages, benefits, and
,' - overhead. The Agency believes that this hourly rate is higher than the rate likely of inspection
_personnel and therefore believes its use is conservative. To estimate the costs of the inspection

reeordkeepmg requlrements EPA first multlphed by 365 the’ number of hours a containment
buxldmg s reqmred daily mspecuons were estimated to requn'e EPA then multlphed thns aumber by
$60 per hour. - . ‘ '

- To esnmate the cost of completmg documentation that venﬁes the emptymg of the

' contamment bmldmg every 90 days, EPA assumed one hour is needed by facility personnel to

complete appropnate forms each time the bmldmg is empned. EPA assumed the buildings would
be empued four times each year and that the facility personnel are paid at a rate of $60 per hour.

‘ 'I‘o estimate the total yearly costs of recordkeepmg, EPA then summed the costs for documentatlon "
of daily inspection and periodic emptying. '

Comrective Action - - - - . _ ,
Under the contamment bulldmg prov:slon, corrective action authority will be extended to

' penmtted containment bmldmgs, corrective action authonty will not be extended to non«permxtted
containment buildings (i.., those under the 90-day generator exemption from pemnttmg) EPA

assumed that only facilities that already have RCRA permits will choose to construct permitted

containment buildings and that any containment buildings constructed at facilities without existing -
RCRA permits will be non-permitted and, the-reilore, will not be affected by‘the corrective action
provisions in the Phase 1 rule.’ EPA did not ca]culat:e the additional costs 'of corrective action to

permitted facilities.

-
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223 Approach for Calculating Potential Cost Savings

EPA assessed the potential regulatory effects associated with the ‘containment building
provision by companng post-regulatory costs based on the use of containment bmldmgs with the costs -
of current, or baseline, conditions. For the three mdustn&s it considered, EPA compared the cost
of off-site recycling and recovery with and without the use of containment buildings. To calculate
the regulatory effects associated with the containnient-building provision with regard to hazardous
debris, EPA compared the cost of off-site treatment with the cost of treatihg hazarddus debris on;site

. ~ina contamment buxldmg ‘ o : R

To determme off-site waste recyclmg and recovery costs wnth the use of contamment
buildings, EPA researched potentxal recovery and transportation costs. Accordmg to the Agencys
interviews with industry repraentatxv&s recycling and recovery costs at mineral processing and other
~ recycling plants are low. and often neghglble In many cases, generators incur only the costs of
. transporting. wastes t0 recovery or recycling facilities. Therefore, EPA used a generahzed
transportatlon cost for all three industries it considered. EPA assumed a standard transportation
distance of 500 miles cost (at a cost of $118 per ton)!! because mineral processmg and recycling
_ facilities are often located far from the site of waste generation. In &stnmatmg the economies of scale

for transportation costs that storers of wastes rmght enjoy through the use of containment buildings,
EPA assumed that facilities using containment buildings would incur only 50 percent of the standard
transportation cost per ton of waste that facilities not using containment buildings would incur. Thls .
cost reduction includes both the lower cost of transportatlon per unit waste volume and of fewer trips
to recovexy and recyclmg facilities as a result of using containment buildings for waste storage ‘Thus,
_.usmg this conservative assumptlon, facﬂltles storing waste in containment bulldmgs might i mcur acost
of $59 per ton of waste. . .

' EPA multiplied tlns transportation cost by the annual quantities. of waste assumed to be
“generated by the typical facilities in each of the three industries it considered and added these costs '
" to the annualized -costs of the containment bmldmgs EPA assumed that the facnhtm considered
~ would empty containment buildings- four times a year, because of the 90-day storage exemptxon, and :
thereby decrease the number of individual shipments to recovery facilities. Applying this assumpnon, .
EPA aumated that the annual waste quantity affected by the containment buxldmg provnslon ata
typxcal facilny would be four times the capaclty of the containment building. '

. u *1991 Commercial Prices for Enracuon, Immobﬂxzat:on, and Inaneranon of Contammated Debm, revised,
memorandum to Paul Balserak, U.S. EPA, Office of Solid Waste, Regulatory Analysis Branch, from Barb Dean-
Hendricks, DPRA, St. Paul, Minnesota, April 7, 1992.
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To determine. treatment costs for the three industries wrthout the use of contamment

burldmgs, EPA assumed that the cost of treatment (i.e., recovery) would be umgmﬁcant and that the

~ only cost would be for transportation of waste to the treatment facility. EPA used a standard cost

of $118 per ton for-transportatwn. EPA multlphed this transportatlon cost by the annual quantmes
of waste assumed to be generated by the industries when emptying out containment buildings four’
times per year. 'Waste generation quanritied were assumed to be the same as those stored annually
in containment buildings. ' o

To assess the regulatory effects associated w1th the containment bmldmg provision with regard
to hazardous debns, EPA compared the cost of off-site treatment with the cost of treating hazardous
debris on-site in a oontamment bmldmg EPA used a weighted average of commercial on-site and
off-site extractron and umnobrhzatron costs; it did not mclude incineration costs in this average

because it believes that staging of wastes pnor to mcmeratron would not be done in a containment ‘

-brnldmg. EPA assumed that the volumes of waste managed annually corresponded to the sizes of

the containment buildings "it assumed (i.e., the sizes used for the analysis of the three ihdustries)

* In these calculatxons, EPA assumed that 75 percent of hazardous debns stored in contamment
bulldmgs .would be, treated by unmoblhzatlon, and 25 percent would be treated by extraction.!? The
typical cost for on-site 'immobilization was estunated to be $280 per ton. EPA estimated the costs
of on-site extraction to be $340 per ton. 3 The resu!tmg werghted average estimate of cost for on-

site treatment of hazardous debns waste was estlmated to be $300 per ton. In a similar manner, EPA

' calculated the cost of off-srte treatment for hazardous debris stored i in contamr_nent buildings. EPA

estimated the cost of off-site extraction to be $380 per ton. Cost for off-site immobilization was -

estimated to be $560 per ton. The resulting weighted average estimate of cost for off-site treatment

of hazardous debris waste was estimated to be $520 per ton.

Natlonal Level Cost
To determrne the potennal national cost savings for each of the three industries, EPA

2

multiplied the savings estimated for an individual facility by the number of facilities in each lpdustry.

t

B EPA pro;ecrs that after promulgauon of the final rule 21 percent of the entire universe of debris (Le., siored in
containment buildings or not) will be treated using an extraction technology, 63 percent will be treated using an

, ammob:hzatxon technology, and the remammg 16 percent will be treated using a destrucuon teebnoloy

B Costs for treatmem of hazardons debris based on "1991 Oommercaa! Prices for Extracuon, Immobthmuon, and
Incineration of Contaminated Debris,” revised memorandum to Paul Baiserak, U.S. EPA, from Barb Dcan-chdnck:.,

" DPRA, April 7, 1992, and personnel communication bétween Barb Dean-Hendncks of DPRA and Steve Williams of ICF

Incorporated, Fairfax, Virgmsa.
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. Similatly, to estimate the potential cost savings for storers and treaters of hazardous debris, the
' Agency multiplied estimates of individual facility cost savings by 150, EPA’s estimate of the number
of such facilities that may use containment buildings for managing debris.}4

-

s

M EPA has determined (through a review of Superfund RODs, demolition records, industry reviews, and RCRA
records) matapprmﬁmamummmmamgequmm 1991. The Agency assumes 150 out of 300
facilities potentially would be affected by the containment building provision because it belicves that some facilities ~
generate very small quantities of hazardous debyis, or desire to ship debris off-site relatively quickly. Becausc of the :
smrcityofdataforhazardousdebﬁs,EPAhasanempwdtobemmﬁve.‘ ' ’
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CHAPTER 3 |
RESULTS OF COST ANALYSIS |

T’hxs chapter summanzes the total costs of the Phase 1 rule. Cost results are dmded into two

X

major secttons . ) . o R \

o« Incremental annual costs. estlmated for the wastes - affected by the Phase 1 _"

< : . rule, and' - T -
‘e ' Assessment of the potentnal cost savmgs attnbutable to the oontamment

building prov:snon.

"3.1 .- INCREMENTAL ANNUAL COSTS FOR wAsTEs AFFECTED BY THE PHASE 1 RULE . |
T As shown in Exhibit 3-1, the estimate for the total incremental annual cost of the standards '
- promulgated in the Phase 1 rule is $57 million to $65 mllhon.1 In addition, mcremental annual
a savings of about $570 million may be realized by industries generatmg prewously regulated ‘hazardous
debris ‘and eleéctric arc fumaee dust (K061) , : :
The following sectlons summarize the incremental costs by the four major waste groups:
. Section 3 L1 Petroleum Reﬁmng Wastes, '

Sectton 3 1. 2' Newly Ltsted Orgamc Wastes,
. Section 3 1.3: Newly Regulated Hazardous Debns, :

e Secnon 3.14: Ptevxously Regulated Hazardous Debns, and

. .

Section 3. 1.5 Prevxously Regulated Wastes.

.- 311 Petroleum Reﬁnlng Wastoa (F037 and F038) , .
., - EPA estimates the total mcrementa! annual oost for treatment of F037 and F038 wastes to
' range between $40 million and $47 mllhon This ﬁgure is based on an annual F037 and F038 land
| dtsposed volume of 130, 000 tons per year in States other than Cahforma. '

\

~.

" 1" \Wastewaters account for a negligible portion of the cost of the Phase 1 rule. No compliance costs are expected for
treatment of wastewaters because wastewaters are typically discharged to publicly owned treatment works (POTWS) or to
coastal and inland waterways under. National Pollution Discharge Elimination System (NPDES) permit provisions. Whea

. wastewatersared:schargedtnthumanner.theyarenotsubjecttotheu'eatmentstandardsrequuedbythewksunder
) RCRA. In addition, total costs do not take into account the ‘effect of the rule on F001 through FO0S spent solvents of
" the 24 K- and U-wastes. EPA beliéves that the rule will have a negligible cffect on the management of these wastes.
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‘ a Exlubit 31 B .
Summary of Annual Costs of LDR Phase 1 Rule | :
[_._# o . ) ___L——]
Post-Regulatory Costs ‘ .
| Petroleum Refining Siudge (F037 and : ‘ 1 3
| l Fo38) ) 581066 | 18 0o |
Unsymmetrical Dimethylhydrazine =~ | o 0 Y o 0
| Production Wastes (K107-K110) - ™ ‘
i “2-Ethoxyethanol Was:ef(0359) 04 1 o1 © 03
t Dinitrotoluene and Toluenediamine’ . N R
‘ Production Wastes (K111 and K112, A R -7 4 1 .t 6
U3283nd0353) o o AR . S EPT
| Ethylene Dibromide Produétion Wastes - . _ |
| (K117, K118, and K136) and Methyl , N ce
Bromide Production Waste (K131 and -03 <01 03 .
K132) -
| Ethylenebisdithiocarbamic Acid - - ’ : B
l Production Wastes (K123-K126)  * 02 -2 |
Debris Contaniinated with Newly Listed ' ‘ . - |
l Wastes? » . | 5.1 5 S R E
| TOTAL FOR NEWLY LISTED WASTES | 81 10 89 R 57065 |
- Previously Regulated Hazardous . - ' . : .
B | 970 Ctew | ey }
. - . . |
"Electric Arc Furnace Dust (Kosl) ‘ 19 ' 3o .} . (11) J[

Note: hmmmmeﬁmadonoleqwmedﬂmwmpmmmmmmmbbmmofmmdm

8 Thenn;eofenmforl’-'os‘landenltﬁmmenn;emlmitoom:uumedformueumdmmlmm(u,
’ S‘loo];u-v.ontosnoopum) nxsnngeumtlemdinthemmmtorucheommnuwdl

¥ - F‘tgumpmwdmmeénnmmobmedm.pmbabmmcm .

[} ) lnmemalcoudoanotequal¢ﬁumwmmmmamwmmmmdmmucmoddmg.

Resuluasumeﬂmalldeurmummtedmthmpm(umaamorineommmwnhmmpm)wuldhemwd l
monebeaplyuamu!loftbel’huelmh. - - . .
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While only 13 percent of the total F037 and F038 waste (17,000 tons) would be treated off-
“site, 25 percent to 33 percent of the post-regulatory scenario cost is from off-site treatment. The
upper bound cement kiln price used in EPA’s analysis, $1,200 per ton, is expected to be an
overestimate of the long-term price for reuse as fuel in oement kilns. Precent!y, cement kilns appear
to be charging rates shghtly below those charged by mcmerators, as more cement lulns are able to

handle wastes, pnces should decrease because of competmon

'3.1.2 Newly Listed Organic Wastes |
Incremental costs are summanzed for the five groups of nmvly llsted orgamc wastes.

Wastes from the Production of Uns_vg metrical Dimetilxlhzdrazihe (K107-K1101

Because these wastes are no- longer generated, EPA did not calculate ‘costs of treatment |
: standards for wastes from the productron of unsymmetncal dlmethylhydrazme (UDMH) (X107, K108 '
' K109, aid K110). - '

Z-Ethogethanol Wastes (359) A , . o
EPA estlmated an mcremental annual cost of 3700 000 for the standards developed for these }

" wastes Thrs cost is based on an upper bound assumptnon of i mcmeratron of 500 tons annually.,

Wastes from Productlon of Dinitrotoluene and Toluenediamine (Klll and. Kll_z_, U328 and
U353 ' . : =

EPA estrmated an incremental annual cost of $6 rmlhon for the standards developed for these

- wastes. This ﬁgure is based on an annual land dlsposal estimate of 3,500 tons of K111'
- nonwastewater, an upper bound assumption of 100 tons of Kl 12 nonwastewater, and an upper bound
assumpt:on of 500 tons of U328 and U353 eombmed ' o

oo
i

. Wastes from Produétion of Ethglene Dibm'mide (K117, K118, and K136) .
The standards for these wastes have an estimated mcremental annual cost of $300, 000 This
ﬁgure is based on upper bound assumptions of 100 tons of K118 nonwastewater and 100 tons of

K132 nonwastewater requiring incineration.
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Wastes from Production of Ethxlenebisdithioeurbamic Acid (K123-K116} _
' The incremental annual cost estimated for these wastes is $150,000. This figure i is based on
: .an upper bound assumptlon of 100 tons of K125 nonwastewater requrnng incineration.

313 Newly Regulated Haznrdous Debris )
Estimates obtained using the models described in Chapter 2 were generated as probabrhty‘ :
drstnbutnons of total volume and total mcremental cost: The estimated 98 percent credible interval -
‘for newly regulated hazardous debris ranges'from 18,000 tons per year to 120,000 tons per year, with
©a medxan of 33,000 tons per year. , , ‘
* The mean estimated volume of hazardous debns generated per year is 49,000 tons. As shown ‘.
in Exhﬂnt 3-2, the large volumes at the upper end of the distribution cause the mean value to be
.substantially higher than the median (r e., the distribution is skewed), EPA is therefore usmg the
. median as a better predictor of "central value.”
Exhibit 3-2 -

Estlmated Cumnlarive Probability Distribution of Volume
: of Newly Regulated Hazardous Debris

Cumulative probability . _
| 19 S

o Ss0K - 100K
Estrmated Voluine of Newly Regulated Hazardous Debris (tonslyear)
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The estimated annual volume of newly regulated hazardous ‘debris comprises two basic |
categories of debris, debris contaminated with F037 and F038 and debris contaminated with newly .
listed organic wastes. EPA discusses volume and cost estimates for each of these groups.

Estimated Volumes of Debris Contami_n@ted with F037 and F038
The volume of debris contaminated w:th F037 and F038 has an anmated 98 percent credible

interval ranging from 13,000 to 24,000 tons per year, with a median of 17 000 tons per year. The
mean estimated volume per year is 18 000 tons. As shown by the cumulative distribution function
-for F037 and- FO38 (Exhibit 3-3) the uncertamty regardmg the volume of these wastes is relattvcly
: symmetnc with respect to the median.
\

‘ . Exhibit 33 o T
Estnmated Cumulative Probability Distribution of Volume
' . of Debrls_ Cont_aminated with F037 and F038

12.5K 15K 17.5K 20K 22.5K . |
Estunated Volume of Debrls Contammated with F037 and F038 (tons/year)

) Several major sources of uncertainty were cxted when the experts provided their estimates to
EPA. Thse sources included uncertainty about what would be defined as "hazardous debris” and the
‘unphcatxons of that definition for the type and extent of treatment. Soxne experts were uncertain

Y
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' about the fraction of debris they rmght generate that would be classified as hazardous debns At one

faclhty, for example, there were plans to replace several concrete-lined ponds The experts at this

. facility were uncertain about the depth of the layer o_f.concrete that EPA would classify as hazardous. .

If only the surface of the concrete were classified as bazardous, the total volume was estimated to
be significantly smaller_ (i.e., less than half as much) thanl if all the concrete were classified as
contaminated and thus requrre treatment. There was also unccrtamty about the extent of renovation
that would be undertaken at facilities i in the long term and the nmmg of that work. For example, at
one of the facilities EPA mtemewed planned renovatxon work included the replacement of some

- of the existing underground sewer with above ground pipe. The experts at the facthty considered it ‘. K
posstble that extensive renovation might be done, including a plausrble, though unhkely replacement

of the entire sewer system. Related to this point was the uncertainty experts voiced about the |

amount of personnel protectlve clothing and eqmpment that would be used and would subsequently C

require treatment as hazardous debris.

* Estimated Volumes of Debris Contaminated with Newly Regulated Organic Wastes

For the /debris_ contaminated with newly regulated organic wastes, the estimated volume

generated per year had a 98 percent credible interval that ranged from a low of about 3,000 tons per
year to 98,000 tons per year, with a'median of 13,000 tons per year. The mecan estimated volume, -

32,000 tons per year was distorted somewhat by the extremely high estimates at the upper end of this
distribution. This-can be seen in Exhibit 34, which shows the cumulative probabthty distribution for

“the esttmated volumes of debris contammated with newly regulated organic wastes

The major sources of uncertamty assoctated with the estimates. of the volumes of debns'

" contammated with newly regulated organic wastes were basically similar to those cited by facilities .

generatmg F037 and FO38. They included the extent of future facility mamtenance and facility'
upgrades and associated generation of personnel protectlve clothing and eqmpment contaminated
w1th newly regulated orgamc wastes. At one facility, for mmple, upper bound estxmates of volumes

“of hazardous debris corresponded to a ma]or trench clean-out, or the occurrence of a ma]or sptll in .

production. The lover bound estimate reflected the less sngmﬁcant impact of uncertamty for volumes
less than their nominal case, since the nonnnal value was relatively small and the lower bound was
reahshcally constramed to.be nonzero.' The lower bound estimate corresponded to a scenario where

" facility personnel consctously work to reduce the volume of discarded material, resultmg in an
'approxlmate 50 percent reductton in the volume of generated hazardous debris. At another facility,
routine maintenance of piping ‘and values was the prithary source of hazardom debris. The upper
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Exhlbit 34
. Estimated Cumnlative Probability Distribution of Volume
of Debris Contaminated with Newly Regulated Organic Chemical Waste

Cumulative. probability
. . 1 - N

 0.751

0.25

0. 28K - 50K - 75K 100K - - 125K
e Estimated Volume of Debris Contaminated with . ’ L
Newly Regulated Organic Chemical Waste (tons/year) -

P

bound estimate in this case corresponded to a plauSible but relatively unlikely s’cenari'e in which all;
* or a'large fraction, of the  pipe at the facility had to be replaced. The lower bound estimate for tlns
type of debris corresponded to the possnbllnty that no pipes or valves had to be replaced
, Uneertamnes affecting high end ‘estimatesalso mcluded the potentml extent of eontammatxon :
resulting from acc1dental spllls of wastes. ' ‘

3 \

Consisteng Between Volume Estimates for the Cost and Capacity Analges
" In order to characterize the uncertamty embedded in the calculation of the treatment costs

for newly regulated hazardous debris due to limited data availability, EPA employed an approach to -
estimate the volume which would provide conconntant probability measures of its accuracy. Tlns
.approach however, and thus the resulting estunate, dlffer from that appioach used in the capacny
analysis. The capaaty analysns estnmates this volume to be apprommately 10,000 tons per year. The -
| cost analysls results estimate the volume to range bet\veen 18,000 tons and 120,000 tons per year, with
" a median of 33,000 tons per year. Although theee estimates differ, it should be noted that, because

, .
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“the capacity analysis is grantmg a variance for newly regulated hazardous debris, no outcome is .
affected by this difference. In addition, the oost analysls approach was dwgncd fora specxﬁc purpose
relative 10 costs; its methodology was not fashioned w1th the capacity analysxs in mind.

Estimsted Cost of Treating Debris Contaminated with Newly Regulated Wastes
The mcremental cost of treatment of debris contaminated with newly regulated wastes had
an estimated 98 percent credible interval ranging from a low of about $4 million per year to an upper
bound estimate of $120 million year. The estimated median yearly incremental cost is $10 million. .-
Since the range of uncertainty in the upper half of this distribution is considerably greater than the ©
range below the median, as shown in Exhibit 3.5, the mean estimated annual treatment cost of $20 -
million is much higher than the median. The medlan, therefore, is a better predictor of "central
value” for tlns skewed dlstnbutlon - '

Exhlbit 3-5
Estimated Cumulative Probability Distribution of Incremental Annual Oost
of Tmﬁng Newly Regnlated Debris ,

0

6o . so . 100
' F.st:mated Cumulative Probability Distribution of Incremental Ammal Oost
' of Treating Newly Regulated Debris ($million/year).
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The major source of uncertamty cited by some facxhty experts regarding. treatment costs of '
newly regulated hazardous debris was the type of treatment that would be reqmred by tbe rule for -

" the types of debris they expect to generate, and for some’ types of debris, the extent to which

incineration, including special packaging and transportatron prior to treatment, might be reqmred. :

The highest unit costs of treatment were generally associated with incineration .of personnel
protective equipment. -

The other method of treatment most often cited in rntervrews was hydroblastmg, which can

| be used to treat hazardous concrete and steel prpmg and tanks. Costs per unit for this method can
-vary substantially on a per ton basis since costs are more drrectly related to the surface area requiring '

treatment than to the weight of the debns For example, the ‘environmental managers cited costs

rangmg from $20 per ton to $5,500 per ton, depending on the type of debris. In general, however,

) treatment of the debns that is generated wrth hydroblasting will represent a net savings in treatment .
costs per ton, compared to the current (i. e, basehne) treatment. With few exceptions, hazardous ’
debris is currently being taken off-site for dlsposal in a Subtitle C landfill. Debris that had- been :

treated with ‘an extraction technology, such as hydroblastmg, would be exempted from Subtitle C

disposal, and accordingly a net savings may result forf-manag'ers of such waste.

Estimated Incremental Cost of Treatment of Debris Contaminated with F031 and F038

Wastes -0 - ) ' : 3

-

The estimated. annual cost of treatmg debris contaminated wrth F037 and FO38 ranges from
$1 mrlhon to $6 million.. The medran and mean estrmated cost per year are $3 million. (See
. Exhrbrt 3-6.) »

Among the issues and uncertamtres dlscussed in mtemews with experts at facilities generatmg

: deons contammated with F037 and F038 were the implications of the definition of hazardous debris

.and how they would minimize their operating costs, including waste and debris treatment costs, given
a particular definition. With regard to personnel protective equipment; facility experts generally

indicated that methods cheaper than incineration would be used, since incineration often requires -

labor intensive packaging prior to treatment as well as transportatron to an incineration facility. At

“one facrhty, for example, the upper bound esnmate of costs per ton for treatment of protective :

' clothmg corresponded to the need to pre-pack the debns in steel drums with specral labelhng, and
‘ then ship it off-site for incineration. The cost per ton in this case was about twice their median

B estrmate The lower bound estunate oorresponded to a treatment scenano m which bulk processmg

was permrssible, and the debris could be shtpped in plasuc bags w1thout separate packmg and
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Exhibit 36
Estimated Cumulative Probability Distribution of Incremental Annnal Cost
o of Treating Debris Contaminated with F037 and F038

0 : I T ) - R - M
0 2 4 A
Estimated Cumulative Probabxhty Dnstn'butxon of Incremental Annual Cost
of Treatmg Debris Contaminated with F037 and F038 ($m1ﬂnon/year)

labelling. The cost of _tteétment in thi; scenario was a_Bout half of their median axtiméted_ cost per’
' ton. ' ' o o
- Treatment wnth extraction methods also presented some uncertainties. At one facmty, for
example upper bound cost estimates corresponded to a requirement that the work be done by
personnel trained to handle hazardous materials and _that_ equipment be EPA contractor-certified,
This was estimated to increase the labor costs by 50 percerit, coinpafed to their median estimate. The
lower bound estimate corresponded to a scenario in which "contract laborers” without any special .-
training could be used to perform the work. In this case the cost of treatment, which is largely the
" cost of the labor involved, was estimated to be 50 percent lower. At another facility EPA
 interviewed, the upper bound estimate of costs of treating contaminated concrete and other debris
- assumed that treatment and disposal off-site would be required. | This would cost an estimated $2,000 .
per ton. The nominal case, corresponding to their mgdxan estimate, assumed that the debris could ‘
be hydroblasted and kept in. place. The cost of this treatment approach was estimated to be about
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$50 per. -ton. The lower bound estimate assumed that the replaced pipe could be left in _place
underground without any treatment, and thus, zero treatment cost. . :
Another source of . uncertamty is estimating extraction eosts concerned the treatment of .
residuals. If these are contaminated, the facthty experts wondered whether special further treatment
would be required by EPA. In producing cost estimates for this analysrs they assumed that the water
- used can be pnt into their facility’s wastewater treatment system. EPA did not consider the cost of
any permit modtficattons this might Decessitate. '
In terms of hazardous debris generated by capital improvements and renovation; different
* approaches were. betng consrdered ‘among the facilities that parttcrpated in these interviews. One
.~ facility planned to take old pipe out of the ground, treat it, and drspose of it outside of Subtitle C..
~Another planned to treat most of the old pipe in place ad simply lay new pipe parallel to the old
ptpehnes Another facthty plans to redesign the production sequence to ehmmate F037 and F038
wastes, accordmg to the regulatory deﬁmttons v

]

s

Estimated Incremental Cost of Treatment of Debris Contaminated with Organic Chemical
, The annual cost of treating debris contamlnated with the organic chemicals newly regulated
by the Phase 1 rule ranges from a first percentile estunate of $1 million to an upper bound estimate
of $120 million. - The median estimated incremental annual cost is $7 m:lhon Exhtbtt 37 presents
the cumulative probability distribution'for this cost. " '.
The extremely lng h estimated costs at the upper end of thrs distribution relative to the central
" and lower bound estunates cause the mean, $18 million, to be consrderably htgher than the medlan
cost estimate. The main reason that estimated costs are so high relatrve to the volumes estrmated .
is that experts indicated that in the upper. bound a lngh percentage of wastes ‘would have to be
incinerated. The costs associated with incineration, as descn'bed by the experts, mcluded not only the
. fee per unit weight paid to the incinerator operator but the costs of separating, packagrng, and " -
‘ | . shipping the contaminated materials. For most.of organic chemical facilities eonstdered, no ‘
‘ - incinerator was located nearby ' o O
_ Sources of uncertamty assoctated wrth treatment cast esttmates mcluded whether less
’ expenstve treatment altemattves, such as. mcmeratlon, would i tncrease in pnce as more facrhttes are
reqmred to incinerate waste and debris and the supply of wastes with lngh heating value exceed the ]
kiln and furnace Operators need for fuel. The uncertainty ranges for treatmient by mcmeratton varied
‘according to the circumstances of the facilities mteme{wed. At a facility with operatrng incinerators

1
\
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Exhibit 3-7 -
Estimated Cumulative Probability Distribution of Incremenml Annual Cost
- of Treating Debris Contaminated with Newly Regulated Organic Chemical Wastes

. §0 B 100 e
E.stunated Cumulative Probability Distribution of Tacremental
Annual Cost of Treating Debris Contaminated with
Newly Regulated Organic Chemical Wastes- ($milhonlyear)

_ on-site, for example, the upper bound estimate corresponded to a scenario where new air emissions

regulations required that new scrubbers be installed, and that their fuel costs increase. Their lower

_ bound estlmate assumed that a delisting petmon they submitted gets approved and that air emlssmns '

testrictions are relaxed from the current standards. At another facihty, it is currently planned that
hxgh heating value debris would be treated off-site at a cement kiln, wlnch is less expensive than use
of an mcmerator facility. The upper bound estimate assumes that the construction mdustry isina
recession, and that without demand for cement, kiln operators do not need a large volume of fuel.

In this case, the price of treatment approaches that quoted by incineration facilities. _The lower
bound estimate corresponds to.a change in technology at cement kilns, so that debris would not need
to be pre-packed for bucket—feedmg into the kiln. This would reduce the cost per ton by almost half

~ when compared with the nonnnal cost per unit wenght. Other uncertainties mcluded whether washmg* )

could be used for personal protectlve clothing and eqmpment and glassware, and which matenals-

" could be recycled after washmg to avoid thelr bemg classified as debris.




Resutts of Cost Analysis . E - - ._ . _. L Page 3-13

314 Previously Regulated Hazardous Debris
: On May 8, 1992, all of the natronal capacrty variances for the debis regulated in the HSWA -
: land disposal | restnctron scheduled waste rules exprred. EPA, however, issued a national case-by-case

variance (57 FR at 20766), which will extend untrl to May 8, 1993. All prcvrously regulated hazardous | -

debris would then be requrred to meet the enstmg standards for nonwastewaters established in the
. scheduled waste rules. Since EPA is mterested in long-term treatment costs, its analysis does not take
into account the effect of the national capacity variance on treatment of hazardous debris.

~ As presented in Exhibit 3-8, the results of EPA’s analysis indicate that the volume of
oreviously regulated. hazardous debris affected by today’s rule has a 98 percent likelihood of falh'ng
" between 750,000 tons and 3 million tons per year. Standards for debris established in today’s rule
allow consrderably more ﬂex:blllty in debris treatmenit than did the standards established i in the LDR
. scheduled waste rules. In addmon, today’s standards provrde for the use of many more extraction

. technologles for treatment then the HSWA standards extractlon technologies often can be cheaper

~ to use than the destruction and immobilization technologres that are required under current
) ,regulatrons Furthermore, today’s treatment standards allow debris treated by destruction and
extracnon technologies to be excluded from Subtrtle C drsposal. Therefore, EPA believes that today s
,standards for prevrously regulated debris will probably result in. a potential regulatory relief to
_ industry. The cost impact of managmg previously regulated hazardous debris m accordance with -
* debris treatment standards has a 98 percent lrkehhood of falling between a. cost savings of $3 bdlron
| and a oost -of $300 rmlhon per year. The medran annual cost savings resultmg from the rule for -
I treating previously regulated debris was 3560 mrllron, and the rrm__ttL__tmlcostm_vr_ggs was $780
- million. All results‘assume that debris contammated with organics, either alone or in combination

with inorgauies, can be tre'ated 'more cheaply as a result of the Phase 1 rule. .

315 Previously Regulated Wastes (F006, K061, and K062) _ ‘
. The only previously regulated wastes revisited in the Phase 1 rule for wlnch EPA developed
cost estimates are K061 low-zinc wastes. (As discussed above, the standards for F006 and K062 are

expected to have no incremental costs associated with them.) The standards for K061 wastes are
based on high temperature metals recovery (H'I'MR) These standards, as applied to KO061; cou!d‘
save mdustry up to appro:omately $11 million annually (i.e, the standards in the Phase 1 rule oould
be less costly than the e:ostmg standards ). This ﬁgure is based on an annual generatton estrmate of- '
67, 000 tons. EPA has used a generatron estimate rather than a land disposal estimate for this waste
o because of a high level of uncertalnty regardmg the quantrty of low zrnc K061 that is currently treated '




el s WY
.

+

A

Page 3-14’ - X N . ' - Results of CostAnaQ.s;i.s' .'

_ Exl:iblt 3-8
Estimated Cumulative Probability Distribution of Volnme
of Previously Regulated Hamrdous Debris

1M 1.5M - 2M. - 2.5M
Estimated Cumulative Probability Distribution of Volume
of Previously Regulated Hazardous Debris (tons/year)

ﬁSing HTMR. The effect of using a generation estimate of tﬁg K061 volume is that the cost sav_iﬁg

. presented is likely to be an gverestimate of the true cost saving resulting from these standards.

32 Pom COST SAVINGS FROM STORAGE AND Tmrmmr IN CONTAINMENT BUILDINGS -

~ 3.2.1 Overall Cost Savings from Containment Building Provision

Exhibits 3-10 through 3-13 show the results of EPA anal}ms of the potential savings from >
the containment building provision. The calculatlons mdxcate that the use of containment bmldmgs
designed to store the typical waste quantities associated with the three mdustnes considered and to’
treat hazardous debns could result in slgmﬁcant cost savings. For a three percent discount rate, the
calculations indicate that the use of containment buildings dwgned to store the typxcal waste -
quantities associated with the three industries consldered and to treat hazardous debris could result V

in significant cost savings. As shown m Exhibn 3-10 aluminum reduction facilities may save '
- approximately | 8700 000 per facility annually; lead smeltmg faczlma may save approxxmately $15, 000

per facxl:ty annually, and pnmary steel productxon and l:ngh temperamre metals reeovery (HTMR)
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Exhibit 3-9
Estlmated Cumulative Probability Distribution of Incremental Annual Cost
' of Treatmg Previously Regulated Hazardous Debris ‘

A Ce
_Estimated Cumulatnve Probablhty Distribution of Incremental Annual cost
~of Treating Previously Regulated Hazardous Debris ($b11honlyear)

facilities may save appro:nmately $2 million per facility annually Savings for managers of hazardous
debris could range from appronmately 860 000 to $11 million per facility annually, dependmg on the
. -size of the containment building - assumed and the correspondmg volumes of hazardous debris
: managed For a seven percent social discount rate, Exhiblt 3-11 shows that alummum reduction
facilities may save approximately 3500 000 annually per facxhty Lead smelters may lose $30,000 per
facility annually. Prunary steel productlon and lngh temperature metals recovery (HTMR) facilities -
. may save appronmately $1.9 million annually per. facxhty Savings for managers of bazardous debris
R could range from appronmately $40,000 to $10 tmlhon annually per facility. '

For a three percent discount rate, the aggregated potentxal national annual cost savings for ‘

) ~the three main industries expected to benefit from the containment building prov:sxon could range
. ﬁom $4.5 million to 8325 million. Potential natlonal annual cost savings for managers of hazardous
‘debris range from $9 million per year to $1.6 bdhon per year (dependmg of the amount of debris
assumed to be managed i in containment buildings). For a seven percent. discount rate, the aggregated

pot_entlal naupnal annuel cost savings for the three main mdustnes could’ range from a loss of $4.5
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o Ezhibit 3-10
, " Arvwalized Costs and Potentisl. Savings Associated with c«\t’u-mt Iurldnus
. (assuming & 3 percent socisl discount nte)-

 cntatrment Bldivg
= Dimensions

| For the Alumi
"Redksction, Lead
. and .Primary; Steel:
“Production/HTHR- Eacilit

sor x 304 . 100,000 . swom f - 1500
' 1607 X 1002/ - $1,900,000 | __$1,200,000 _$670,000
_3407 x 200'Y . __$5,900,000 . . 3,700,000 $2,200,000

‘For Facilities Gmg,
.Contaminated.Debris

4

50 X 30r . smmo00l . ssooo0 $59,000

160/ X 1007 ° 1 $8,200,000 | - $5, 000,000 . $3,200,000
3407 X zoo" A $26,000,000 ~_$15,000,000 $11,000,000
" a/ ! Costs shown are anhual costs incurred for 20 years, assuming a 3 percent social discount rate.

Potential savings may vary slgnificantly fram resuits shown here due to uncertainties in the market
) and infrequent waste generation. Annualized estimates consist of capital cost of containment
.. building construction (including secondary contsinment, fugitive dust abatement equipment, and
engineer oversight) and yearly operation and mmtme cost of building. Operation and =~
maintenance costs & °c e assumed to be 10.percent of capital costs. Costs for certified professionat
- engineer assumed four weeks of time billed at $120 per hour. Costs of recordkeeping have been
subtracted from savings.
EPA assumes that the three industries considered dispou of their waste through mineral processing .
or recycling facilities and would not opt for the more expensive option of waste treatment. Off-
gite disposal cost: sssume a generic -transportation costs to therml treaters (i.e., principal units
of recycling and recovery facll!ties). Off-site disposal without a contaimment building is assumed
to necessitate more frequent trips to recycling facilities, thereby resulting in higher costs than
with the use of containment bui ldinos Because of lack of dsta, there is considerable uncertainty
,. associated mth EPA’s utlmtu of economies of scale that focilitiu with containment buildings may
enjoy.
Annual savings are calculated by subtracting off-site dispoul costs for facilitfes with contaiment
buildings from off-site duposal costs for facilities without contairment buildings.
Dimension is typical of a contairment bui Lding that would be used.by a lead smelting facility.
Dimension is typical of a contairment building that would be used by sn aluninum reduction. facitiity.
Dimension is typical of s containment building that would be used by & facility producing K06
EPA has little dats ebout the size of containment buildings used. to store hazardous debris. rhus,
it cannot specify s typical storage dimension.
Off-site treatment costs are calculated by mltiplyinc a ueighted average of immobilization and
‘extraction off-site costs for hazardous debris by an annual quantity of saste trested.
. On-gite trestment costs are calculated by multiplying a weighted average of {mmobilization and
extraction on-site costs for hazardous debris by an annual quantity of waste treated.
Annual savings are calculated by subtracting on-site treatment costs for facilities with contairment
bmldincs frcn off-site treatment costs for fncil.itiu uithcut containment buildings.

..{

- , o i : .

g

&K e ewee @




'_

Results of Cost Anabysis - - ' Page 3-17

For the Aluminum
-Reductien, Lead
and Primary:Stee
Producnon/mm Faclitities

s
’

Exl\lblt 3-1
Au'uallzed Costs and Potential Savings Associated with Containment Nilduus s
(muu a 7 percent social dnumt rate) -

sor x 3008 e « $100,000 i} L $115,000

-, 160* X 1002/ - $1,900,000 |- I 370 000

__ 3400 x 2000Y/

‘for Facilities
Hazardous Debri

$5,900,000 _ $3,900,000

50¢ X 30° 4 - - - $320.000 © $270.000

a/

© T eeee €

N

160 X 1007 . $8, 200,000 : $5,300,000
3407 X 200’ - - 326,000,000 | - _$16,000,000 § __$10,000,000

Costs shown are annual costs incurred for 20 years, -assuming a 7 ‘percent social discount rate.
Potential savings may vary slmificantly from results shown here due to uncertainties in the market
and infrequent waste generation, Annualized estimates consist of capital.cost of contairment
building construction (inctuding secondary containment, fugitive dust abatement equipment, and
engineer oversight), and yearly operation énd maintenance cost of building. Operation and .
maintenance costs are assumed to be 10 percent of capital costs. Costs for certified professional
engineer assumed four weeks of time billed at $120 per hour. Costs of fecordkeeping have been = "
subtracted from savings.

EPA assumes that the three industries com\d'red dispose of their waste through mineral processing

- or recycling facilities and would not opt for the more expensive option of waste treatment. Off-°

site disposal costs assume ‘a generic transportation costs to thermal treaters (i.e., principat units

- of recycling and. recavery facilities). Off-site disposal without s contairment building is assumed

o necessitate more frequent trips to recycling facilities, thereby resuiting in higher costs than
with the use of contaimment buildings. Because of lack of data, there is considerable uncertainty
associated with EPA’s estimtes of economies of scale that facilities with contairment buildings may
enjoy.

Annual savings are calculated by subtracting off-site dicpoul costs for facilities with contarment_
buildings from off-site disposal costs for facilities without containment buildings.

Dimension is typical of a containment building that would be used by a lead smeiting facility.
bimension is typical of a containment building that would be used by an aluminum reduction faciltity.
Dimension-is typical of a containment building that would be used by a facility producing K061.

EPA has little data about the size of containment buildings used to store hazardous debris. Thus, B

. .it cannot specify s typical storage dimension.

.0ff-site treatment costs are calculated by multiplying a weighted aversge of immobilization lnd
extraction off-site costas for hazardous debris by.an annual quantity of waste trested. .
On-gite treatment costs are cslculated by multiplying a -weighted average of immobilization and

.~ ‘'extraction on-site costs for hszardous debris by an annual quantity of waste treated.
Annual savings are calculated by subtracting on-site treatment costs-for facilities with contoirunt
" bui ldtngs fram off-mte treatunt costs for facilities without containment bui ldim .

!
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| mxlhon to.a savings of $285 million per year. Potentxal nanonal savings for managers of hazardous

debns range from a loss of $6 million to a savmgs of $1.6 billion per year.
\ - -
3.2.2 Costs oi Containment Building Constrnction and Operation and Maintenance
Exhibits 3-14 and 3-15 present annuahzed cost resuits for constmcnon and operatlon and
maintenance of containment buildmgs of varymg dimensions for social discount rates of three percent -

and seven percent, respectwely As indicated, costs under a three percent discount rate range from

. " approx:mately '$67, 000 per year for a S0 ft x 30 ft building to $800,000 per year for a 340 ft. x200
ft. bmldmg Undera seven percent dlscount rate, costs range from approximately $77,000to 8927 000 - -

)]

Jf N

3.2.3 Costs of Secondary Containment and Fugitive Dust Abatement Eqnipment

Exhibit 3.16 shows the annuahzed costs of eengineered barriers and fugitive dust emission
abatement equ:pment assummg a3 percent soc:al discount rate.. As shown, the annuahzed costs for

\ ‘.secondary contamment range from $7,000 to $23,000 per year for systems in 50 ft. x 30 ft. and 340 - .

ft.x 200 ft. oontamment bulldmgs, respectlvcly Fugmve dust control costs range from approx;mately

o SBOOOforaSOft.by30ft.bunld|ngto330000peryearfora340&x200ft.buﬂdmg.

Exhibit 3-17 shows the annualized costs of engineered barriers and fugitive dust emission
abatement equipment, assummg a 7 percent social discount rate. As shown, the annualized costs for
secondary containment range from $7,600 to $27,000 per year for systems in 50 ft. x 30 ft. and 340 .-
ft. x 200 ft. containment buildings, respectively. Fugmve dust control costs range from approximately
$3000 foraSOft by30ft. buﬂdmgto $30000 peryearfora 340ft.x200 ft. building.

- 324 Costs of Recordkeeping‘

Exhibit 3-18 presents the annual recordkeepmg costs for bmldmgs of dlﬁ’erent dimensions.
EPA’s estimates of annual recordkeepmg range from $1 1,000 to $33,000 per bmldmg for small to -

. large buildings. Exhibit 3-19 presents the national annual recordkeeping costs for buildings of

different dimensions. [EPA’s estimates of national annual recordkeeping range from $319,000 to
$957,000 per. bmldmg for small to large buildings in the alummum reduction industry; 3330,000

. to 990,000 in the lead smeltmg industry; $1,001,000 to 3003000 in the primary steel mdustry; and ‘

1,650,000 to 4,950,000 for generators of hazardous debns.



Results of Cost Analysis

'

Potential National Anmual Sav
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Exhibit 3-12 . ‘ C.
ings ‘Associated with Contairment Buildings

.

(assuming a 3 percent social discount rate)

30 facilities.

- as

.s‘m x 305/ $435,000 $450, 000 81,365;000 $8_850,000
1600 X 100'%/ $19,343,000 $20,010,000 $60,697,000 | - 475,050,000
340 X 200°Y $462,843,000 ' $65,010,000 $197,197,000 | $1,645,050,000
8 Estimates r;ﬁrnont savings industries potontl‘ﬂly may incur each yaar fov; 20 years.- "Peuntu'l savings may vu-ry

significantly from results shown hers dus tc uncertainties associated with the market, waste generation, ths
numbear of containment buildings per facility, and the number of affected facilities within aach tndustry.
Annual potential: savings for esach of the three industries were calculated by subtracting off-site disposal costs
for facilsties with containment buildings from off-site disposal costs for facilfties without contaimment

. bulldings. Annual savings for managers of hazardous debris ware calculated by suhtraeth\? on-site treaatment -
costs for facilities with contaimment butldings from sff-site treatmant costs for factlities witheut containment
buildings. Estimates of savings incorporate costs for 20 years, assuming a J percent social discount rate.

. Annualized costs estimates consist of capital cost of containment building constructfon {(including secondary
containmant, fugitive dust abatement equipment, and engineer evonight% and yeariy cparation and maintansnce
cost of buitding.” Operation and maintenance costs are assumad to ba 10 percent of capital costs.. Costs of

. recardkesping have bean subtracted from savings. ’ ) . .

b/ " EPA nas 14ttle data about the size of containment buildings used te store hazarvdous debris. Thus, !'t unAmt
= spacify a typical storage dimension, . I ; N .

el - Dimensfon s typica) of a containmant building that m'mlgl be ‘used by l‘1.‘d smeliting fnci'l‘lty. . '

8/ ’ . Dimenston s ty.plch of a containment buflding that would ‘be used by an aluminum reduction facility.

of Dimensfon 1s tiplcn ;' a eentgimnt_ butiding that would be used by a facility producing KO&1.

[

‘ 1 exibit 313 S -
Potential Natiomal Anmsl Savings Associated with Containment Buildings
’ . _(assuming a 7 percent social discount rate) L

\

/30 facititi 333141

e | 150 faetliti
50/ x-30+%/ ($870,000) " .($900,000) (32,730.'000) ($6 000,000)
1607 X 10'0'5" 316;000.000 - $4,700,000 ' $44, 600,000 $435,000,000
340° x 200+ '~ $55,100,000 $57,000,000 $173,000,000 | $1,500,000,000
af ’ Estimates r-c’gr.u'nt savings tndustries potentially may incur each y;nr fo'r_éo years, Pot\cnt:ul savings may.vary '

. significantly from results shown here due to uncertainties assocfated with the market, waste generation, the
numbar of containment bufldings per facility, and the numberiof affected facilities within each {ndustry.
Annual savings for each of the three industries were calcultated by subtracting off-site disposal costs for
facilities with containment buildings from o"-llt._dhgonl costs for Taciiitias without containment bufldings. -
Annual savings for managers of hazardous debris wara calculated by subtruting en-site treatment costs for
fac{1it{ies with containment bufldings from off-site traatment costs for facilitias without containment
butldings. Estimates of savings incorporate costs for 20 years, assuming a 7 parcant socisal discount rate..
Annualized costs estimstes consist of capital cost of containment building construction (including secondary
contasnment, fugitive dust abstement equipment, and engtneer oversight) and yasrly operation and meaintenance
cost of buslding. - Oparation and maintensnce costs are assumed to be 10 percent of capital costs. Cests of

. racordkesping ‘hava baen subtractad from savings. N . -

8/ N £PA has ifttle data about the s1ze of contsinment 'huild{n-gs usad to store hazavdous debris. Thus, it cannet

spacify a typical storage dimension. :
¢/ Dimenston is typical of a containment building that would be used by s Tesd smelting fictlfty.
8/ - Dimansfon 13 typiu.l of a containment building that would be used by an aluminys reduction facility.
e/ . Dimenston is typical of & contaimment.buiiding that would be used by & facilfty producing KOS1.

e
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i

_Exhibit 3-14

Annuslized Costs of Contsirment Building construction,
: Operation, and Maintenance
(assuming @ 3 percent social discount rate).

.50+ x 30%/

- 1807 % 100E/

3407 x 200'Y

EPA has little data about the size of contairment buildings used to manage hazardous debris.

Costs shown are annualized cost incurred for 20 years, assuming & 3 percent social discount rate.
Annualized estimates congist.of capital costs of equipment and of annual operations and mainteénance.
0pe|"ations and maintenance equipment costs are assuned to be 10 percent of capital costs of .
equipment. . . - ) ,
Dimension is typical of a containment building that would be used by a lead battery recycler,
Dimension is typical of a contairment tuilding that would be used by an sluminum reduction facility.
Dimension is typical of a contairnment building that would be used by a facitity producing K061,

<
1

: Exhibit 3-15 - ; . -
Arswmlized Costs of Containment Building Construction, ° . . ;
. Operation, and Maintenance - . ' :

. (assuming a 7 percent social discount rate)

. Note:

R4

b -
<.
g

‘Dimens :

sor x 30-% _ ‘ ‘ R 877,000
160 % 100+</ L ' ' $436,000
3407 x 2008 * - " $927,000

EPA has little data about the size of containment buildings used to-mgiue hazardous debris.

Costs shauﬁ are annualized cost incurred for 20 yenn,' assuming 8 7 percent social discount rate.

" Annualized estimates consist of capital costs of equipment and of annual operstions and maintenance. -

Operstions and maintenance equipment costs are sssumed to be 10 percent of capitst costs of
equipment. . . . .

Dimension is typical of a contairment building that would be used by & lead battery recycler.
Dimension is typical of s containment building that would be used by en aluminum reduction facility.
pimension is typical of a cpnniment building that would be used by a facility producing X061, )
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T af Costs shown ‘are snnualized coat incurred for 20 yecrs, ussumm a 3 percent social discount rate.

’

Exhibit 3-16

Arswalized Costs of Engineered Barriers and Fugitive Duat Emission Abatement Eqnpmt .
, (uﬂmm a3 percmt social discount rate). )

500 x 3002/

1607 X 100°</ ' $9,000
3404 X 200i%7 $23,000

. Note: EPA has little dats about the size of containment but ldlngs usad to store haurdous debris. Thus,

it cannot specify a typical storage dmcnsion.

1

. Annualized estimates consist of capital costs of equipment and of annusl operations and maintenance.
Operations and maintenance equmuent costs are assumed to be 10 percent of capltal costs of

eqmment.

b/ Dimension is typical of a ccntamaent building that would be used by a tead smelting facility, .
[7} Dimengion is typical of a containment building that would be used by an aluminum reduction facility.
g/

Dimension is typical of s containment bui lding that would be used by s facility producing K061.

- | ' Exhibit 3-17 - 2 :
Mullzed Costs of Emimered Barriess and Fugitive Dust Emission Abatement Eqm—-lt
‘(sssuming & 7 percent social discount rate)

‘Conteirment 8ui {ding D1
50 x 302/ o __$7,600 N __$3,000

160X 1007</ : . $10,000 . -$7, 700

. 3400 x 20008 ‘ : : s2r,000 ] - ' $30,000

Note: EPA has httle data about the size of contlfment bulldmgs used to store hazardous debris. Thus,
, it cannot specify 8 typical storage dmcnsicn.

a/ Costs shown are annuslized cost incurred for 20 yesrs, assuming 8 7 percent social discount rate.
Annual ized éstimates consist of capital costs of equipment and of annusl operations and maintenance.
Operations and’ mmtemnce equipment - costs are assumed to be 10 percent of capital costs of -
eqnp‘nent
Dimension is typ\cal of a containment buildmo that would be used by a lead smelting famllty
Dimension ic typical of a contairment building that would be used by an sluminum reduction facllity.
_Dimension is typical of a. contamncnt buildmg that uould be uud by & facility promcmg K061. .

’eY

In addition to-quantitative estimates of recordkeeping costs presented in Exhibits 3-18 and
3-19 EPA qualitatively assessed the benefits . of recordkeepmg requirements for containment
buildings. - EPA believes the costs are justified gwen the benefits that both the facility and the pubhc
may incur.’ .

- Recordkeeping establishes’ adequate mspect:on plans to ensure that the unit is operatmg as

designated. . This goal is achieved through t_hc_ establishment of an mspechn program that ensures B
_ the structural integrity of the unit and prompt detection of any leaks or releases. EPA is requiring

au‘_inspectidn_ schedule for these units Whereby-moqitoring and leak detection equipment, the
containment Building, and the area surrounding the containment building are checked at least once

¥
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Exhibit 3-18

Armus| Recordkeeping Costs-

Contairment Building bissnsion
' 50¢ X _30°

160’ X 100’
340/ X 200¢

Note:. EPA has little data about the size of containment buildings used to manege hazardous debris.

a/ Costs shown assune 8 maximum of one and one half hours will be needed to comply with the Agency’s
recordkeeping requirements. This snalysis assumed daily recordkeeping. Note, however, that the Rule
requires only weekly inspections. Thus, these figures conservatively cverestimate costs. .

b/ Dimension is typical of a contairment building that would be used by & lead smelting facility.

¢/ Dimension is typical of a containment building that would be used by an aluminum reduction facility.

d/ Dimension is typical of a contnrmnt buildim that would be used by & facility procbcing X06Y.

<

- ' Exhibit 3-19
Mational Anruml Costs of leeord:eq_:im

sor x 3008 '_ 334 . 00 ] 1,650,000
160* X 100+2/ ' 4,950,000
3404 x 200/ ' : ‘ 4,950,000

Note: EPA has little data d:cut-tlie size of centaiment buildings used to menage hazardous debl:'it. This ~
analysis assumes daily recordkeeping. Note, however, that the Rule requires neekly :mpactiom Thus,

these figures conservatively overestimate recordkeeping eoats.

a/ Dimension is typical of a contairment building that would be used by the lead mltim facllity.

" b/ Dimension is typical of a containment building that would be used by an aluninum reduction factlity. '

c/ D\menswn is typiell of s containment bui lqino that would be used by » facility prodmng K061.

each operatmg day to ensure that the umt is being properly operated and that no leaks or releases

have occurred. This is consistent with the existing mspectlon requirements for tanks and tank-

systems.
- EPA’ believes such oontrols are key to providing mamtenanoe of facrlmes to prevent
detrimental releases of hmrdous waste. Uncontrolled releases could not only endanger human

' health and the envrronment, but could cause relatlvely large cleanup costs.

" EPA does not believe that facrlmes oonsrdermg using contammg buildings wrll be adversely

affected greatly by these reqmrements. It is EPA’s understanding that the majonty of facilities .

already have these recordkeeping measures or could easily modify their elnstmg operatmns to include

: them. EPA notes that large facilities are the most likely to use containment buildings and believes

that these facilities will be able to incorporate containment bmldmg recordkeeping into their presem;

A
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operations relativciy easily.” EPA notes, for example, that automatic monitoring of dust is acceptable *
in coﬁ;plséing with standards for fugitive dust control ahd that maﬁy facilities already use this
_machinery. ‘ I : RN
325 Costs of Corrective Action .

Based on EPA’s assumptions, it does not believe that the contamment building prowslon will

' produce any mcremental costs or benefits with regard to corrective actxon authority. EPA did not

calculate the additional costs of corrective action to permitted facilities.
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| .CHAPTER 4
. ECONOMIC IMPACTS

Within the constraints of avallable data, EPA assessed the economic impacts attributable to
the Phase 1 mle and -presents the results below. Section 4.1 descnbes the economic impacts to '
industry generating F037 and FO38, whrle Section 4. 2 discusses the economrc 1mpacts to industries .

1

generatmg the other wastes affected by the Phase 1 rule

~

"41  PETROLEUM REFINING WASTES (F037 AND F038)

EPA lacked the slte-specrﬂc data for analysis of the economic impacts from the F037 and -

F038 LDRs. The Listing RIA, however, considered the economic impact of the F037 and F038 .

' listing in Irght of anticipated land disposal restrictions on these wastes. The 1mpacts estlmated in the .
Lnstmg RIA were determined by facility-specific comphance costs and the economic vrablhty of facility
owners. Therefore, the results of the Listing RIA’s economic impact analysns are summarwed below |
as a surrogate measure of the lmpacts for the Phase 1 LDR F037 and F038 standards. '
‘In order to assure the vahdlty of such a substltutlon, EPA compared the incremental
oomphance cost for the FO37 and F038 standards in the Phase 1 rule with that of the Llstmg Rule.
~The Agency found that the Phase 1 rule will have an incremental comphance cost for F037 and FO38

) waste, for both nonwastewater and hazardous debris, between $43 mrlhon and $50 mdhon, whxle the

Listing RIA estimated an incremental annual LDR comphance cost of $37 million to $71 million
(adjusted to 1992 dollars). Therefore, EPA beheves that the economic rmpacts of today’s rule could

o be less than the impacts estimated by the Listing RIA.

In the Lxstmg RIA, two to five percent of the reﬁnenes (dependmg on the post-regulatory ’
scenano) had cost impacts greater than one percent of sales. Cost impacts exceeding one percent )
of sales can ‘be viewed as an mdrcator of potentially sxgmﬁcant economic impact. Slightly under two’
percent of the refineries had cost lmpacts that exceeded two percent of sales under the high-cost
scenario, indicating more severe economic |mpacts Nine out of ten affected refineries in the high-
cost scenario had costs below 0.5 percent of sales, and over three-quarters of the refineries fell below
0 25 percent. , : ' « o ' '
The analysis of small entmes presented in the L:stmg RIA lndlcated that there were L
potentxally seven non-mtegrated reﬁnenes (i.e., refineries that dld not produce their own crude and, .
market then' own products) with oost-to-sales ratios greater than one percent under the high-cost
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scenario. A further analysls of employment effects and potentlal closures was not posslble because
of insufficient financnal data for individual refinenes )
42  OTHER WASTES ' :
Consxdenng the economu: impacts of LDRs for the newly hsted orgamc wastes other than
F037 and FO38 EPA determmed that the costs assoclated with all ‘wastes would be minimal, with the
possible exoepnon of costs for dlmtrotoluene and toluenedlamme production wastes. Even for these
wastes, incremental compliance costs are so low that it is unlikely that they represent a algmﬂcant
'economlcunpact. S - S - oy '
Lt A quantitative assessment of the economic nmpacts associated with the hazardous debris’ ‘.
standards was not- possible because of data hmltatlons EPA does not have comprehensive site-
E speclfic information on the volumes of previously or newly regulated hazardous debris. EPA expects -
that the impacts for previously regulated debris vnll not be significant since the rev;sed standards will |
' ~ be no more costly, and in some cases less oostly, than 'the standards Wthh currently ex:st. The‘.
impacts of the standards for newly regulated debris are uncertain. The estimated incremental annual
compliance cost for these standards could range between $4 million and $120 mllhon, with an -
expected median’ value of $10 million. For the organic chemical facilities generating newly regulated
' hazatdous debris, the incremental annual comphance cost could range from $1 millionto 8120 million,
with an expected medlan value of $7 million. Because only 14 facilities potenttally generate debris .
‘contaminated with newly regulated organic wastes, EPA acknowledges that in the upper bou_nd some’’

i .
facilities could suffer significant economic impacts.
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. LIMITATIONS TO THE COST AND ECONOMIC IMPACT ANALYSIS

Thrs chapter presents the lumtatxons to EPA’s analyses of costs and economrc impacts of the
ﬁnal tule. Seetion 5.1 describes hmrtatrons with the cost analysis. Many of the hmrtanons which
apply to the cost analysis also apply to the economic impact analysis. Sectron 5.2 describes addmonal
limitations found in the economic impact analysrs _ ‘ '

' As there is always uncertainty in analyzing ﬁxttrre_impac_ts - uncertainty in future volumes'
generated and treated, for example —EPA has not attempted an exhaust}ve characterization of this- -
analysrs s limitations. 'Rather, in this chapter EPA has sought to discuss those lmntatrons related to
 the Phase 1 rule’s partrcular information and methodological conﬁnes. '

“ 1

'51  LIMITATIONS TO THE.COST ANALYSIS

) _“ Section. 5.1.1 considers process wastes. affected by the rule (ie., those wastes routinely
generated in industrial processes and homogenous in nature), and Sectton 5.1.2 considers hazardous . -
debris. The limitations associated with EPA’s analysis of the potentral cost savings of the containment
‘building provision is presented in Section 5.1.3. '

511 Process.' Wastes
- Wastes Not Included in the Cost Analgis

. + EPA assumed that the compliance scenario for FO37 and P’O38 would mvolve dmtcnng ‘
- sludge to 35 percent solids and oil for solvent extraction and 70 percent solids and oil for other
treatment technologies EPA did not consider the cost of 'dcwatering in its cost analysis, nor did it
consider the costs assocrated with managing aqueous residuals from the dewatering of F037 and F038.
EPA believes that as much as two-thirds of the water in F037 and F038 may be separated before the
sludge form of the waste is treated. Hence, the volume of aqueous resxdual from dewatering is .

probably extremely large. EPA believes, however, that the bulk of these wastewaters wxll be managed
;..mtanks andthattreatmentcostswnllbelow S -

‘ EPA’s cost analysis did not include several wastes. that could be aﬁ'eeted by the rule. These
wastes include F001-F00S spent solvents, 24 K- and U-wastes with wastewater treatment standards
lrased'qn sen_.nbber waters, and K062 and F006. . EPA does not believe that the revisions included in -
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the Phase 1 rule for the spent solvents and the 24 K- and U-wastes will change the’ requ:red

management pracnces for these wastes significantly. With regard to K062 and F006, EPA expects
. that some facilities may be able to reduce their costs as a result of the alternatrve treatment standards
\ bemg promulgated. EPA did not quantify this reduction in costs because it did’ not have adequate
' ’inforn‘xation on baseline manage_ment and waste characterization of K062 and F006.

i

Volumes That Max Be Inaccurate
EPA based the cost analysis for K061 on the quanmy of this waste bemg generated Because

EPA, dld not have adequate data on waste charactenmtton, the extent to which high temperature .
~ metals recovery (HTMR) is currently berng used, and the eﬁ'ectrveness of the non-HTMR treatment -

technologies, it could not quanttfy the volume of K061 that would be treated differently from current

treatment methods as a result of the rule. EPA assumed that the baseline managemient practice for -

K061 formerly in the low zinc subcategory is stabilization. Because in some instances stabilization

1s capable of meeting the concentration-based standards for K061, no volume of K061 would be

affected by the Phase- l rule '

Unit Treatment Costs That a Be Inaccurate _
EPA did not oonsrder on-site treatment technologles for any process wastes except FO37and
F038. Because the costs of on-site treatment are typlcally less than that of off-site treatment, EPA
- may have overestimated treatment costs in some mstances ‘
‘ - Fot its cost analms of F037 and F038, EPA used genenc unit costs for on-site treatment
i costs. In practxce, the umt cost t'or on-srte treatment of wmtes is heavxly dependent on two factors:
(1) the extent to which capital improvements will need to-be made toa facility’s waste management
system, and (2) the aggregated volume of wastestreams likely to be treated usmg a glven technology.
.‘ Thus, a more accurate estimate of - treatment costs could havé been obtamed by using cost equations

déveloped for each technology and apphed ona srte-specnﬁc basis,

5.1.2 Hamrdous Debris
EPA obtamed its results for the incremental comphance cost of treatmg both prevrously and|
newly regulated hazardous debris on information, gathered from experts. For prevxously regulaterl
- hazardous debris, EPA solicited tnformatlon from only two internal sources. Furthermore, the -
L " information gathered regarding the costs of treatmg prev:ously regulated hazardous debris considered,
. only washmg, mcmeranon, immobilization, enther solely or in eombtnatlon. For newly regulated

~ .
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hazardous debns, EPA relred on structured interviews with envuonmental managers in the mdustnes~
affected by the Phase 1 rule. EPA based its estimate of the mcremental complrance cost of treating .
b newly regulated hazardous debris on information gathered in structured interviews with environmental .
‘managers in the industries affected by the Phase 1 rule. Because of governmental‘ restrictions on -
. ' requests for data collection, EPA conducted only nine structured interviews and errtrapolated the data (
collected to estimate results for the universe of facrlmes potentrally affected by the Phase 1 rule. The
* limited quantity of data that EPA could collect in its mtervrews resulted in volume and cost estimates
- with another 1mportant source of uncertainty — the extent to which this very small sample will be
representatrve of a much larger set of facrlmes /in addition to the uncertamty crted by facility -
experts ‘EPA mdrcates the degree of variance attnbutable only to the uncertamty cited by facility -
experts in the course of presentmg its results in: Chapter 3.
5.1:3 Containment Buildings ‘ .
) Thls section identifies unportant '\imitations to the analysrs ot’ the potennal cost savmgs
* . associated with containment buildings and explams the unphcatrons of the limitations. Most of the
- hrmtatlons stern from data gaps. - T

N ncertaingz of Containment Bnlldigg' Dimensions. EPA calculated the average containment. -
 buildings sizes that might be used i in the three industries- exammed and it assumed similar sizes would

e appropnate for managers of hazardous debris. The data on which EPA based its estimation of
\ typrcal sizes were not comprehenswe. Thus, ' there is uncertamty associated with the typical size of
' cpntamment hurldmgs that would be constructed, the variance of sizes may be considerable.
Uncertaing of Number of Aﬂ'ected Facilltles EPA calculated national cost savmgs for the
_ three key industries based on the avarlable data of the number of facilities within an mdustry that ‘
potentially may use contamment burldmgs (see Section 1.3.2). This data, however, is somewhat dated

~ and may not be precise. EPA had little data on the number of facilities that may potentrally manage
. | hazardous debns in contamrnent burldmgs Therefore, EPA’s calculanons of nanonal cost savmgs

"Ihevamnceassocmedwlththeurpem predlcuonwasconstdemble. Form37andm38wntammatcddebmme
“estimated volume had a mean of 18,000 tons and a standard deviation of 3,000 tons (estimated cost had a mean of $3
million and a standard deviation of $1 million). For organic chemically contaminated debris the estimated volume had a
’ meanof32.000tonsandastandarddevranonof:!looow-(esumatedcosthadameanofsmmmionandastandard
deviation of $27 million). The total newly regulated contaminated debris estimated volume had a mean of 49,000 and a
standard deviation of 31,000 (emrnated cost bad a mean of $20 million and a standard devratmn of §25 million). -
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. represent a range of possible savmgs and have a large amount of 'uncertainty. 'I'hus, calculations’ of
" national cost savings should be cons1dered with caution.

Uneertaing in Mtnrket f0r Containment Buildiggg EPA has no data on the number of .
contamment bmlclmgs per facﬂxty or nattonally in.each industry nor does 1t have detanled knowledge
of the market conditions of the potenttally affected umverse of facilities. It is dtﬂicult to predict the -
potenttal number of containment butldmgs that will be built since thts isa facthty—spet:tﬁc financial
decision for each generator and commercnal waste treater. '

. .The Agency has assumed only one eontamment'per facthty The possibnhty remains that some -
facilities may have more than one building. To the extent that facilities elect to build multtp!e '
containment‘buildings, EPA’s results may underestimate cost savmgs. The Ageney also has pot
eddressetl the potential use of containment buildings as temporary :units at corrective action sites. -

, I addition, the Agency’s analysis does not capture benefits that sonie industries (e.g., lead
smelting) may enjoy' with the eontainment building provisiett For these industries, there is.tm‘ non-

. land-based unit that they can use in place of the containment building. . . o

Finally, the Agency s analysis does not tnclude the beneﬁts that some generators may enjoy

’ by ustag innovative technologies that bewme more feasible wtth the mcreased storage capacnty ot'

| containment buﬁdmgs '

Economies of Scale for Transggrtation and Waste Man__age__m ent. EPA had no data regarding

_the relationship between waste volumes and cost of waste transportatton and management. EPA
believes that its results may underestimate the potenttal cost savings of using containment: butldmgs :
at facilities generating large quannttes of waste that might be managed using contamment butldmgs.

torage Area Retroﬁml_lg In calculatmg the potentlal cost savmgs of contamment butldmgs, ‘
EPA assumed that facilities would have to construct completely new contamment buildmgs These -
calculations may overestmate costs because many potenttally aﬁ'ected facilities, may only peed to
e perform minor retrofitting to extsttng structures to meet or exceed 'EPA standards for containment
- buildings. In addition, EPA Regional offices and States offer flexibility with regard to EPA’s design
specifications. Individual facilities may be granted variances from some of the design standards.




_ Limitations -, . .. . Y S : . Page5-5

" Linear Relationshig Between Size of Bulldigg and Cost of Recordkeeg!g Because EPA

_.had no data on recordkeepmg costs for the potentxally affected universe of facxhtles, it estxmated a

key component, inspection costs, by usmg a man-hour approach. Imphcnt in this approach is the
assumption of a linear relatlonshxp between sl_ze of containment bmldmg and cost. This assumption
is likely to overestimate the actual costs that larger facilities may bear. o

52  LIMITATIONS TO THE ECONOMIC IMPACTS ANALYSIS ,
In most of its analyses for RIAs, EPA evaluates economic unpacts ona facnhty-by—facnhty basis.

" EPA did not consider such an approach for this analys:s because its cost. analysls did not involve site-
. specific estimates -of the incremental cost of comphance. Furthermore, EPA did not collect any |
financial data on industries affected by the Phase 1 rule '

/ Lo
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EPA estimated the annual volume of routinely generated F037 and FO38 in three steps

First, EPA-estimated the volume from existing tanks. Second, EPA esnmated the volume from
. surface impoundments due to be replaced by tanks. EPA then aggregated the volumes from the
‘.first two steps A

. .

. Waste Volume from Tanks . .. . - o
" As part of the capacity'determination for the Phase 1 rule, EPA estimated that 180,000

tons per year of FO37 and F038 (dewatered) were generated annually This estimate

: mcluded waste that is treated in the baseline and waste generated in Calrforma

b]

EPA estimated that of the volume of F037 and- F038 generated annually 70 000 tons were
generated in California. This State has its own land disposal restrictions program, under
which wastes categorized by U.S. EPA as F037 and F038 have to be treated before land

.” disposal. Therefore, F037 and FO38 generated Cahforma w111 not be affected by the final |

rule.

EPA estimated that 29,000 tons of non-Califor_nia F037 arid F038 is currently being

managed using cokers. This volume of waste will not be a&ected by the final rule.

(o

A total of 80,000 tons (rounded) of Fo37 and F038 wxll reqmre addmonal treatment asa
result of the final rule. . ,

i

~

Waste Volume from Surface Impoundments :

As part of the Section 3007 subrmssrons collected for the capacity determination for the
land disposal of TC waste, six facilities provided parred information on surface
impoundment sludge generatron and tank sludge generation.

The ratios of surface mpoundment sludge generation 10 tank sludge generanon for the .
facilities that provided information ranged from 10:1 to 1:1. Most of the values were
between 4:1 and 2:1. To determine the volume of sludge generation in tanks replacing-
large surface impoundments EPA used the median ratio, 3:1. " EPA applied this ratio to
the esnmated generation volume of sludges in 'surface mpoundments .

. The estimate of the total annual generation of sludges in surface impoundments was based
on the following: phone calls to individual facilities, comments from individual facilities
regarding the proposed rule, information submitted by several facilities independent of the
rule, and an estimate based on the Petroleum Refining Data Base for the facilities not

" captured by other data sources. EPA’s analysis indicated that the total annual generation .

" of sludge in all surface unpoundments ranged from 112,000 to 200, 000 tons. The average
annual value was 160,000 tons (rounded) :




TG estimate the generation of F037 and F038 in tanks replacing Iarge surface
. impoundments, EPA applied the 3:1 ratio to the 160,000 tons per year estimate. The
" result was an estimate of 50,000 tons per year (rounded). Because these wastes will be
newly generated as a result of the conversions to tanks, EPA assumed that the total -
volume would reqmre treatment as a result of the LDRs.
.. EPA determmed that only 4 percent of the volume of F037 and FO38 generated in tanks
replacing surface impoundments would be generated in California. Asa result the figure
for F037 and F038 affected by the rule dxd not change when rounded

A Volume 0 F037 and F038

e The annual volume of F037 and FO38 reqmrmg additional treatment and currently
generated in tanks is 80,000 tons (rounded). The annual volume of F037 and F038
requiring additional treatment and currently generated in impoundments is 50,000 -

(rounded). Accordmgly, the aggregate annual volume of F037 and F038 reqmnng
- additional treatment 1s 130, 000 tons.
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. On November 2, 1990 (55 FR 46354), EPA hsted two addmonal wastes generated by the
petroleum refining industry as hazardous wastes F037 and F038. These two newly listed '
hazardous wastes are generated in the primary and secondary separation of oil and solids from

_petroleum refinery wastewaters. ‘These sludges have waste properties similar to other petroleum
‘refining wastes listed as K048 and K051. (For more detailed descriptions of all of these
-petroleum refining wastes; see 45 FR 74884, May 19, 1980; 55 FR 46354, November 2, 1990; 56

FR 21955, May 13, 1991; and the assocxated hstmg background documems) These listings
became effecnve on April 2, 1991 ’

Before the effecttve date of the hstmg, PT)37 and FO38 sludges were managed as a Subtitle -

'D waste in a variety of units. Surface mpoundments\- sometimes were lined with clay, although
. a majority were unlined —were the major affected unit type.” The impoundments were used -
* mainly for passive setthng, rather than aggressxve wastewater treatment, such as biological

treatment.

On the-effective date of the listing, surface impoundments containing F037 and F038 came
under the authority of Subtitle C. Section 3005(j)(6) of RCRA allows facilities four years to

* -comply with thé minimum technology requirements (MTR) that are specified for Subtitle C
-surface impoundment under section 3004(0)(1)(A) of RCRA. - Hence, surface impoundments

managing F037 and F038 do not have to meet the M’I'Rs until April 2, 1995. . ~

Wnth the setting of treatment standards for F037 and F038, these wastes may ‘no longet be -
land disposed withqut prior treatment. Because a two-year national capacity variance is being =~
granted for these wastes, compliance with treatment standards will not be required until two years

_ - after the effective date of the Phase 1 LDR rule (i.e., summer 1994). Wastes that are dISposed of -
. during a national capamty variance. and not treated normally must be dxsposed of in a MTR "unit.

'In the development of the treatment standards for F037 and F038, EPA cons1dered
requiring surface impoundments in the MTR retroﬁt period to perform annual dredging, as is
required for Subtitle C treatment surface impoundments. EPA also considered alternatives for
closure of surface impoundments used for petroleum refinery wastewaters. These closure -
alternatives included closure as a landfill, dredging waste before capping, and clean closure. In
the final rule, EPA does not require dredging during the retrofit period and it allows closure as a -

" landfill. ‘This appendix discusses’ the costs and benefits of the dredgmg and closure options that

EPA considered.

Costs of D and Closure C

Y

' Dredging Cost

Costs mc]ude dewatenng and treatmg the dredged sludge as’ appropnate Cost equatlons

" were developed for annual dredging by curve fitting the estimated costs for each model size.

Summary costs for two years of annual dredgmg for the four sizes of surface tmpoundments are
presented in Exhibit B-l _ . : Sy,

Y
v
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Exhibit B-1

Costs of Two Years of Annual Dredging

-‘*O_r_ne Year Dredging During . .
airlance Period and One Year
] ig ‘After Variance Period:

$400,000 |

5.5 acres _ _ - | $810,000
15acces . | < $2100000 . - $2,300,000
‘ -~ $9,300,000 |

55 acres

The followmg general assumpnons were made wlnch ‘apply to annual dredgmg costs

¢ All impoundment model sizes are square m shape and have an operatlng depth of ’
8.ft. . .
. * A retention time of 3.5 days was assumed based on the average wastewater

flow/day to the average impoundment size for categories 3,4,5,6 and 7 from the
- Petroleum Industry Studies Database. ! .
. The wastewater influent contained: 200 ppm solids and the effluent contained
" 100 ppm solids. :
Dredge costs were developed from vendor contacts »
- Dewatering costs were updated from the FO37/F038 Lrstmg RIA.
Sludge treatment costs are based on those presented in Chapter 2
Untreated sludge or residuals from treatment are disposed in off-srte Subtntle C
MTR landfills. : ; : .

*® & 9 o

Annual Dredging Costs During Retrofit Period Before Variance Expires
All impoundments -
' Y.=56000X1% .

Where X = impoundment size from 0.9 to 55 acres -
Y= dredgmg cost/year (in 1992 dollars)

)

1 Used in the L:stngIA, referenced in Chapter 1. I .
t D ‘ ‘b2




" The following assumptions 'a’pply‘ to dredgiug costs during the retrofit period:

ﬁ Sludge contains 15 percent soltds by weight and have a specific gravity of 1.1.

Since sludge is dredged annually, EPA assumed a low solids concentration because ‘

- shudge would not have a long penod of ume to compact.

Impoundment sludge depth of 0. 5 ft when dredged. 1.5 acre and 5.5 acre

impoundment would buy dredging equipment while a 0.9 acre and 3. S acre

. mpoundment would hu'e a contract dredger.

Operator dewaters sludge to a sollds concentratton of 45 percent and a specrﬁc
gravity of 1.4. .

Studge is disposed of off-site in MTR Subtitle c landfills.

A

Annual Dredgt_ng Costs During Retroﬁt Penod After Variance gxp_ es

Less than 1 acre = 3350 000/acre/year (in 1992 dollars)

1 acre to 55 acre’

Y = 76, oooxl-"4

" Where X = unpoundment size in acres "
' Y= dredgmg cost/year (m 1992 dollars)

" The followmg assumpnons apply to dredgmg costs dunng the retrofit penod

Sludge contains 15 percent solids-by weight and have a speclﬁc gravxty -of 1.1.
Since sludge is dredged annually, EPA assumed.a low solids concentratmn because
sludge would not have a long penod of time to compact.

Impoundment sludge depth of 0:5 ft when dredged. 1.5 acre and 5.5 acre
impoundment would buy dredging equipment while a 0.9 acre and 5.5 acre
lmpoundment would hire a contract dredger. '

Operator clewaters sludge toa sohds concentration of 45 percent and a specxﬁc

" gravity of 1.4..

. Sludge from 0. 9 acre irnpoundment is shipped bff site for incineration. "

Sludge from 5.5 acre, 15 acre, and 55 acre. impoundment are treated on-site. The
. treatment unit cost represents a combmatxon of cokmg, solvent artracuon, and
mcmeratnon : : :




"Closure Costs*

. Costs for closure were estimated. for the following four scenarios: (1) capping and closure
as a landfill for undredged surface impoundment, (2) capping and closure as a landfill for surface
impoundment that has undergone annual dredging, (3) clean closure assuming the impoundments
- have been dredged annually, and (4) clean closure assuming the impoundments have never been
- dredged. Cost equations were developed for the four scenarios by curve ﬁtting the estimated
costs for each model size. Summary costs for closure opnons for the four sizes of surface -
impoundments are presented in Exhibit B—2

- Exhibit B-2

Costs of Surface Impoundinent Closure Options

09acre - .|  $1;400,000 | ;700,000 |- $2,000000 - $2,600,000

5.5 acres ~ $5,100,00¢ ' $7,700000 | $12,000000 |  $15,000,000
15 acres , ~ $20,000,000 $31,000,000 $40,000,000 ||
s S5actes | 000,000 | 000, $110,000,000 |  $150,000,000 |

Closure As a Landﬂll for Dredged and Undredged megundments

Landfill closure and post-closure costs were estimated for four model size petroleum refining
wastewater impoundments: 0.9 acre, 5.5 acre, 15 acre, and 55 acre. Closure costs were estimated ,
for. landfill closure assuming the impoundments have been dredged annually and landfill closure
assuming the impoundments have never been dredged. Cost equations were developed for the -
‘two closure scenarios and post-closure by curve fitting the estimated costs for each model size.

. Landfill closure cost equation: =
(1) If impoundment has been dredged annually: -
Y= 732,ooox°98

where X = mpoundment size in rangmg in acres from 0. 9 to 55
'Y = landfill closure cost '

B4 -
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(2) If xmpoundment has never been dredged
Y = 1,146,000X 12

where X = impoundment size in rangmg in acres from 0.9 to 55
Y = landfill closure cost

The following design‘and operélting assumptions were made for estimated the landfill closure
costs: ’ A ST .

~

e Landfill closure cost coinpouents included the following:

- removal of free liquid,
- ' solidification of sludge,
R fill to grade with native soil,
. = final cover, - ' . '
- construction quality assurance program for final cover,
-+, . installation of ground-water monitoring wells, y
- . establishment of background ground-water chemistry,
- decontamination of equipment, o
- testing for success of equipment decontammatxon, and
- certification of closure.

. All mpoundment model sizes are square in shape and have an operatmg depth of
8 f. : : A

¢ The meou.ndment is 100 percent full at closure. The free liquid is pumped out
- -and disposed in an on-site wastewater treatment system. The volume of free liquid -
is equal to'the operating volume (capacity) minus the volume of accumulated
sludge EPA assumed a free liquid specific gravity of 1.0 and 264.3 gal/m

LI Accumulated sludge remalmng in the impoundment at closure is solidified to
" support the final cover. The volume of accumulated sludge varies dependinig on
whether the unpoundment has been dredged annually or has never been dredged

‘ - the impoundment has been dredged annually, the volume of sludge to be
o . solidified at closure is equal to the same volume of sludge that has been
' ' dredged annually. . , .
- If the lmpoundment has never been dredged, the volume of sludge to be
© solidified at closure is assumed to be 13 years of accumulated sludge (ie.,
. the manmum sludge accumulanon Lhat would allow for efficient operatlon).

'B-S
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" Following élhdge solidification, EPA assumed the impoundment rs‘ﬁlled‘ with native

soil to bring the’ unpoundment to grade. Assumned solidification of sludge results in
a S0 percent increase in sludge quantlty The volume. of native soil required 10

bring the impoundment to grade is equal to the operating volume (capacity) minus
the volume of accumulated sludge, which has doubled in volume. Note: the

" volume of native soil required varies depending on whether the impoundment has

been dredged annually.

" The final cover system design consists of the following layers in ascendmg order,

starting with the layer closest to the waste:

< - 0.6 meter clay layer,

- * 30 mil PVC liner,

- © 03 sand layer,

- geotextile filter fabric,
- 0.6 meter topsoil layer, and
- - vegetation.

EPA’s estimate mcludes cost for a construction quahty assurance program for the
final cover.

- EPA’s esnmate includes cost for mstallatnon of upgradient and downgradxent
. ground-water monitoring wells.

- Upgradxent wells 6 wells)

- lnsta]lanon of three shallow wells to provxde horizontal proﬁle of -
' ground-water composition and one cluster of three wells at
different depths to provide a vertical profile of ground-water '
_ composmon :

- Downgradxent wells (minimum of 9 wells)

- Munmum of three clusters of three wells for all xmpoundments with -
" a sxde dimension less than 300 ft.

- For unpoundments with a side dimension greater than 300 ft., thtee
clusters for first 300 ft, plus one cluster of three wells for every -
additional 150 ft. : ‘

- EPA’s estimate includes cost for establishment of bal:kground ground-water

composition, which consists of quarterly sampling of upgradient wells for one year
for the following parameters: pH, specific conductance, total organic carbons, total
organic halogens, and metals. Note: EPA assumed the operator would- . .
demonstrate to the Regional Admmxstrator that more than 180 days are necmsary
for closure. ‘

B-6
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‘ EPAs estimate includes cost for decontammatlon of equipment, Wthh consists of

steam cleaning heavy equipment used to close.the impoundment as a landfill and

flushing lines and decontamination pumps with an alkaline solution. ‘Includes cost

for protective clothing for decontamination personnel. Decontamination residuals

’oollected and disposed in on-site wastewater treatment system.

EPAs estimate includes cost for testing to determme that all equipment, pumps,

- and lines have been successfully decontaminated, which consists of collecting

samples from the decontamination residuals and analyzmg for metals, volatile
organics, semivolatile organics, and sulfides. Assumed one sample collected and .
analyzed from the resrduals from each piece of eqmpment, pump, and line.

"EPA’s estimate mcludes cost for certlficatlon of closure by an mdependent

registered professional engineer (PE). Costs include review of the closure plan, °

- weekly inspections by the PE dunng the closure period, and final documentation
:that the facility has been closed in accordance with the approved closure plan.

" The followir;g desxgn and operating aes'umptions were made for estimated the landfill post-cioeure-

" Costs:

' Submittal o_f waste record to‘the local zoning autherity.

. I;andﬁll post;elosure cost componen'ts“ included the following:

S . preparatxon and submittal of survey plat,

- . submittal of waste record,
- placement of notation on property deed,
- inspection of final cover,

.- maintenance of final cover,

- partial revegetatlon of final cover,
- _ routine erosion damage repair,

- . - rodent control, o
- ground-water monitoring, and

- certification of post-closure care.

Preparation and certification of a survey plat by a professional land surveyor,
indicating location and dimension of the closed impoundment with respect to

* . permanéntly surveyed benchmarks Includes ﬁlmg the plat with the local zonmg
" authority. '

1

 Placement of notation on property deed s'teting the previous land use.

'_Semr-annual inspection of the ﬁnal cover throughout the post-closure care pertod
which was assumed to be 30 years in duratlon

Maintenance of the final cover throughout the post-closure care period, by mowmg

. semi-annually and fertrhzmg annual.ly

B-7-
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. _ Patial replacement of the vegetatlve cover, which includes reseeding, fertilizing,
mulching, and watenng one-sixth of the final cover every five years. -

o . Extenmnauon of burrowing rodent in final-oover every two years. :

. Routme erosion damage repau' of the final cover and ditch. Damage repair
consnsts of soil placement by hand every five years. :

. Semi-annual detectlon momtoung of downgradlent wells for the followmg

parameters: pH, spemﬁc conductance, total organic carbon, total organic halogen, ~

metals, volatlle organics, semwolanle orgamcs, and sulﬁdes

. Costs of for cemﬁ(:anon of closure by an independent reg:stered professional |

engineer (PE). Costs include review of the post-closure pian, weekly inspections -

. by the PE durmg the closure period, and final documentation that the facility has
been closed in accordance with the approved post-closure plan.

Landﬁll post-closure cost equatlon
Y =351, 1oox°5 + 384,100

where X = unpoundment size in ranging in- acres from 0.9 to SS
Y = total post-closure cost for 30-year penod

Clean a sure (Dredged and Undredged Impoundments)” ‘
~ Clean\closute cost equationS' |
1y It 1mpoundment has been dredged annually'

Y =2,200, ooox"J89

Where X = Impoundment size in acres rangmg from 0.9 to 55 acres
. Y= Clean closure cost (in 1992 dollars) '

@ I impoundment has never been dredged
Y = 2,700, 000X - 64000 .
Where X = Impoundment size in acres ranging from 0.9 to 55 acres

Y Clean closure cost (m 1992 dollars)

~ EPA’s analysis cons:dered the followmg cost components =

’

. Removal of free liquid and treatment in on-snte wastewater treatment system,
. Excavatlon and treatment of accumulated sludge,

fed



Excavation and treatment of contaminated soils, .
Installation of ground-water monitoring wells,
Establishment of background ground-water chemistry,
Establishment of background soil chemistry, :
Decontamination of equipment, -

" Testing for success of equipment and soil decontammatlon,
.Ground-water monitoring, and :
Cernﬁcatron of closure

® © & ¢ o o o 0

: The following desxgn and operatmg assumptlons were made for estunatmg the clean
 closure costs:

. Al unpoundments model sizes are square in shape and have an operatmg depth of
- 8ft . :

. The xmpoundments is 100 percent full at closure. The free hqurd is pumped out
' and dlscharged to an on-site wastewater treatment system The volume of free
hquld is equal to the operating volume (capacity) minus the volume of - -
, accumulated sludge EPA assumed a free hquld specrﬁc gravuy of 1.0 and 264.2
. galm®. . :
o . Accimulated sludge would be r‘emoved as a part of clean closure _The volume of
~  accumulated sludge depends on whether the impoundment has been dredged
: annually or has never been dredged.

e - -If the unpoundment has been dredged annually, the volume of sludge to be.
" removed at closure is equal to the same volume of sludge dredged annually’
and is charactenzed and managed as. follows :

- Sludges contam 15 percent solids by weight and have a specrﬁc
 + gravity of 1.1 prior to dewatering.
- Dewatered sludges contain 45 percent sohds and. have a specxﬁc
© - 'gravity of 14.
- - Sludge from 0.9 acre lmpoundments is slupped off site for
.- " incineration. .
' - Sludge from 5.5 acre, 15 acre, and 55 acre unpoundments are
- treated on-site. The treatment unit cost represents a combination
. of coking, solvent extraction, and mcmeranon. :

- If the mpoundment has never been dredged, the volume of sludge to be
,  removed at closure is assumed to be 13 years of accumulated sludge since
any more sludge accumulation would result in inefficient operation of the
surface impoundment. In this case, sludges were characterized and - ‘ ‘
managedasfollows _ e T ‘

"~ Sludges contain 45 percent solids by werght and have a speclﬁc
gravity of 1.4 prior to dewatering. Since sludge remains in

B9
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' 1rnpoundment a long penod of time assumed a hxgh solids
o concentration because sludge would be very compacted.
- No dewatering is done prior to sludge treatment. . :
- Sludge is treated on site. The treatment unit cost used tepresents a
mixture of cokmg, solvent extractxon, and mcmeratxon

Two feet of contammated so:l are excavated.
. EPA assumed a soil density of 1.7 con/m3. »
- Contaminated soil is treated on site. The treatment unit cost used

represents a lmxture of coking, solvent extractlon, and mcmerauon

Installation of upgradlem and downgradlent ground\vater momtonng wells are

 installed to demonstrate no ground-water contamination. These wells are, mstalled ‘

as follows:
- Upgradlent wells (6 wells)

* - Installation of three shallow wells to provide a horizontal proﬁle of
© - ground-water composition and one cluster of three wells at
- different depths to prcmde a vertlcal profile of ground-water
composmon. .

,

- Downgradient wells (minimum of 9 welk) ,
- Mnmmum of three clusters of three wells for all unpoundments thh
a SIde d:mensnon less than 300 ft.
) . 3
- For impoundments with a side dxmenslon greater than 300 ft, the -
minimum three clusters for the first 300 ft plus one cluster of three '
’ wells for ever addmonal 150 it ; :
Estabhshment of background ground-water oomposmon consists of quarterly
sampling of upgradient wells for one year for the followmg parameters: pH, -
specific conductance, total organic content, total organic halogens, and metals.-
Note: EPA assumed the owner/operator would demonstrate to the Regional
Admmstrator that more than 180 days are necessary for clean closure .

'Estabhshment of background soil chemxstry consists of collectmg four soil samples

at same depths that nmpoundment soils samples will be collected, and analyzing for .
metals, volatile organics, semivolatile organics, an sulfides. EPA assumes

.. background samples are collected from "uncontaminated” areas which have not-
been affected by routine operations of the facility. :

_Decontammatxon of equipment consists of steam cleaning heavy equipment used to

excavate sludge and contaminated soil, flushing lines; and decontaminating pumps

' with an alkalme solution. This mcludm costs for protectlve clothmg for

B0 .. \




decontamination personnel. Decontammatlon resxduals are collected and disposed
_ in on-site wastewater treatment systems. :

. Tectmg to determine that all contaminated soil has been removed consists of
" collecting soil samples from the base and side walls of the* unpoundment, analyzing
the soil samples for metals, volatile organics, semivolatile organics, and sulfides,
and comparing the results to EPA recommended health based exposure limits or
background values. The number of soil samples collected for each unpoundment is
based on estabhshmg a grid system over the area and collecting one soil sample at
the mtersectlon of the gnds EPA assumed the followmg gnd mtervals

. -Impoundment Size .- Grid. In;erval
, - lessthan025acre ~ * 20 feet (a minimum of nine sample statlons)
©. . 025 - 3.00 acre - . 40 feet )
3.01 - 35.00 acre - , 60 feet
80 acre ; 80 feet N
. . Testing to determine that all equipment, pumps, and lines have been successfully .

decontaminated consists of collecting samples from the decontamination residuals
and analyzing for metals, volatile organics, semivolatile organics, and sulfides. EPA
assumed one sample is collected and analyzed from the residuals from each piece -
of equipment, pump, and line.

L. Groundwater momtonng durmg the closure penod consists of semi-annual
" sampling of downgradlent wells for the followmg parameters: pH, specific - .
- conductance, total organic content, total organic halogen, metals, volatile organics,
- semivolatile organics, and sulfides. EPA assumed two sampling events during the
“closure period. Note: EPA assumed the owner/operator would have :
. demonstrated to the Regional Admnustrator that more than180 days-are necessary
for closure .

. ‘Equat:on mcludes costs for cernﬁcatnon of closure by an'independent registered
T profess:onal engineer (PE). Costs include review of the closure plan, weekly
inspections by the PE dunng the closure period, and final documentation that the
facility has been closed in accordance w1th the- approved closure plan.

Benefits of Dml_lg and Closure

This section focuses on the benefits of dredgmg surface mpoundments contammg F037
' and F038 in terms of the effect on risk to human health. EPA is limiting this section further to a
© qualitative discussion of contaminant release to ground water because fate and transport
' modelling are beyond the scope of this study. EPA believes that analyzing the fate and transport
of contaminants released during and after the retrofit period is complicated by the release of .
_ contaminants from impoundments during the period in which FO37 and FO38 were not regulated-
as hazardous. Potential releases during and after the retroﬁt penod are probably mslgmﬁcant
compared with these previous releases. . i

Bl




In its analysis, EPA considered the factors inﬂuencing contaminant release, how dredging
would effect each 'of these -factors, and finally contaminant release involved with closure and clean
closure. Concentrations of contaminants, barriers (liners or natural), and the hydraulic head
‘within the surface impoundment all contribute to the release of contaminants as leachate.
Constituents from F037 and F038 may be present in both the wastewater and sludge in
lmpoundments The contaminants in the sludge may exhibit higher concentrations than those
found in the aqueous medium, and therefore have a potential to leach more contaminants to the
unsaturated zone. Where this is the case, dredging the surface impoundment to remove the

sludge will also remove a slgmficant amount of the contammants

_ As was dxscussed earlier in this analysis, most surface mpoundments contammg F037.and
F038 are unlined. In some situations, native clay material could form a natural barrier to
contaminant transport. Even where this is not the case, the sludge layer at the bottom of the ;

. impoundment may form a barrier to leaching. The sludge layer may clog the pore spaces of the
. material beneath the surface impoundment and thus retard release of contaminants from '

- wastewater to the unsaturated zone. Where native material or the sludge in the unpoundment -

form a barrier to contaminant movement, dredging the mpoundment could have . '

counterproductwe effects by damagmg the native barrier and- removing the sludge barrier. .

. Whereas dredgmg annually dunng the retrofit penod would determme the potential for
leachate release over a relatively short period of time (i'e., no longer than two years), the
conditions for closure could potentlally determine the rate of contaminant release for hundreds of
years. Final dredging before capping would remove the bulk of contaminant mass and therefore
eliminate most of the potential risk of contaminants leaching into ground water at a unit.
Because most petroleum refinery surface impoundments are unlined, soil beneath the unit could
. .also contain high levels of constituents. If clean closure were required, these contaminants would
also be removed and the potential ground-water contamination would diminish almost to zero,
.except for the potentially large mass of contaminants that had been released whlle F037 and FO38
were not yet regulated by-Subtitle C. , . .

7,




APPEND!X C

" UNIT COST DATA GATHERED FOR
HAZARDOUS DEBRIS TREATMENT
 TECHNOLOGIES -
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A list of technologxa for wlnch EPA obtained unit prices is presented below. For each. .

'tcchnology there is a line to provide price ranges, a typical price, the number of vendors supplying

information, and the number of price ranges supphed by the vendors. In addition, there is space
for special notes that apply to the technology or price ranges. ‘Unit costs for previously regulated
hazardous debns treatment technologm are prmented as the last section of thns appendix. .

A quick review of this list will show that EPA has been unable to obtain price- information ‘
for the majority of hazardous debris treatment technologles The next section of this appendix
details the difficulties EPA has had in obtannng unit price mformatlon .

It should be noted that-the only pnca that include transportauon costs are the typical

* unit prices. . Typical prices are supplied for only three technologies: washing (physxcal extraction),

immobilization, and destruction. "Price data is insufficient to develop typical prices for the

. remammg technologies. That is, EPA did not determme a typlcal cost when only-one price range

was Supplied.

Hazardous Debris Treatment Technologies l

Extraction Technologies |

Abrasive Blasting
Price Range:
, - Typical Price:
~ Number of Vendors:
Number of Ranges:

Note: ©  EPA was not able to obtain cost data for
‘abrasive blastmg that was available and :
demonsttated.

Amd Washing
Price Range:
Typical Price: _
Number of Vendors:
Number of Ranges: - : S o . o

"Note:  EPA was not able to obtain cost data for -
acid washing that was available and ‘
demonstrated. .




-

ngh Temperature Metals Recovery
Price Range:
Typical Price:
Number. of Vendors:
Number of Ranges

Note: . EPA was not able to obtam cost data for
' _high temperature metals recovery (HTMR)
that was avallable and demonstrated.

qumd Phase Solvent Extraction
Price Range: ' 3150 to $700 per ton
Typical Price:
Number of Vendors: - 1 -
Number of Ranges: 1

o Notes: . Pieces up to 3.5 inches.” N
- Plan to expand to larger pieces in the future.

- Thermal Desorptlon

- ' Price Range: - $55 per ton
: Typical Price: : E
Number of Vendors: - 1

Number of Ranges 1

Notes: * Pieces up to 4 inches.
(Also received an equipment price of $500, 000 to $600,000 for pieces ‘
“up to 4 mches ) . :

Scarification, Grinding, and Planing
" Price Range: .
. Typical Price:
Number of Vendors:
Number of Ranges

T - Note. EPA was not able to obtain cost data for -
scarification, grinding; and planing that was
- available and demonstrated.

Spallmg
: Price Range:
- ‘ Typical Price:
: ; Number of Vendors:
Number of Ranges:

INote: EPA was not able to obtain cost data for
spalling that was available and demonstrated.

\ . . . .. '. N . C’2
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Vapor Phase Solvent Extractlon
_ ‘Price Range:
. Typical Price:
" Number of Vendors:
. Number of Ranges

. Note: EPA was not able to obtain cost data for
vapor phase solvent extraction that was
available and demonstrated

*Vibratory Finishing . .
Price Range:
“Typical Price:
Number of Vendors:
Number of Ranges
Note: = EPA was not. able to obtam cost data for
o vibratory finishing that was avatlable and
: demonstrated. . -
Water Washmg and Spraying -
Price Range ‘ $35 per cubic foot ;
N T ' . : $300 per ton (off site) L _
S o , : S40to$500percub1cyard T
‘ g ~ o $400 per hour - i :
$32 to $108 per cubic yard (does not mclude wash water
treatment or residual disposal)
$75 to $100 per cubic yard (does not rnclnde wash water
treatment or residual dlsposal) . :
Typlcal Price: - ~ $350 ton ' R

. Numbeér of Vendors: 6
Number of Ranges: 6

Note: . The typlcal price presented above was developed from the last two .
.- price ranges presented and includes wash water treatment, '
transportatron, and residual disposal in a Subtitle D' landfill. Typtcal
price does not mclude gnndmg, whlch will be reqmred under the final
rule :




Immobilization Technologies T

Stabilization - ‘ : S
S  Price Range: $280 per ton (stabilization only?)
. . $45 to $60 cubic yard (stabilization only) .
T ’ ~© $600 to $2000 per ton (includes stabilization and d:sposal
: * . at aSubtitle C landfill) -
Typical Price: $550 per ton

Number of Vendors: - 6
. Number of Ranges: 6

-thes; . The price per cublc yard is lumted to ‘pieces up to 2 inches.

’ ' - . 'The typical price was calculated using the price ranges presented above e
- ‘ and determining the difference in the cost of Subtitle C and Subtitle D- -
disposal for the stabilized residual. Price ranges for stabilization were
not prowded specifically for debris. This unit price assumes re]atxvely
- ' - small pxeees of debns and includes transportatton. '

" .. Macroencapsulation -
Price Range:
Typical Price:
~ Number of Vendors:
. Number of Ranges:

" . Note: EPA was not able to obtain cost data for
. macroencapsulation that was avallable and
' demonstrated '

Microencapsulation
Price Range:
Typical Price: = .
Number of Vendors:
‘Number of Ranges

Note: EPA was not able to obtam cost data for
: microencapsulation that was available and
demonstrated .

Price Range:
Typical Price: ,
Number of Vendors:
Number of Ranges:

Lo Note: . EPA was not able to obtain cost data for .
AR sealing that was available and demonstrated.
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N thnficatlon
: - Price Range: : ,
- Typical Price: B !
Number of Vendors:
Number of Rang&s

- Note: EPA was not able to obtam cost data for
vitrification that was available and
demonstrated. -

Destruction Technologies
Blodegradatlon S : «
Price Range: . ' '$50to $100 perton .
-, Typical Price: g
. Number of Vendors: . ‘1 .
Number of Ranges: . 1

' Note: Pieces up to 4" only. '

Chemlcal Oxndauon
Price Range:
* ;Typical Price:
Number of Vendors: " .
'Number of Ranges: . o -
Note: EPA was not able to obtam cost data for
‘ chemical oxidation that was available and . -
demonstrated. -

Chemxcal Reductlon
Price Range:
Typical Price:
‘Number of Vendors:
Number of Ranges:

. Note:  EPA was not able to obtain cost data for
! .. chemical reduction’ that was. available and.
: ,demonstrated.




Thermal Destruction - . R
Price Range: - . $1200 to $3400 per ton
Typical Price: $2300 per ton o
Number of Vendors: ~ 7. ;
Number of Ranges: 7

- Notes: The price ranges presented above were not obtained specifically for
hazardous debris. They are price ranges provided by vendors for low
BTU, high ash content waste. It is assumed that the waste is received
in drums or consists of relatively smail pleces 'I'hxs typxcal unit price
includes transportauon

LI
Limitations to Obtaining Unit Prices for Hazardous Debris

Vendor Contacts \ .
As noted above, EPA has been unable to obtain unit prices for the majority of the
hazardous debris treatment technologies. EPA contacted 19 vendors in our efforts to obtain unit
price. information for hazardous debris treatment. Of these 19 vendors, 12 vendors: provided unit
 prices for hazardous debris treatment, but two of the vendors supplied prices for in situ methods
that can be used when soils contain small pieces of hazardous debris. In addition to these 19

vendors, EPA asked vendors who supphed TC treatment pnces for mformatton on debris
* treatment prices. : ,

EPA attempted to contact all six of the vendors that pamclpated in the Round Table III

. EPA received very tentative price information from two of the vendors and are waiting for
responses from the remaining four vendors. One of the two "round table” vendors that supplied
unit price information supplted information for a technology that they have not used but mtend to:

= market.

s Most of the vendors eontacted mthcated that they could only handle small pteces of

. debris, typically up to two to four inches in diameter. A couple of vendors indicated that they .

. could take larger pieces of debris or r were trymg to work on acoeptmg larger prices of debris (i.e.,
larger than four mches) ' . :

Most of the tradmonal vendors that EPA oontacted in the past for unit prices (e.g.,
Chemical' Waste Management, Envirite, Ebasco) do not handle hazardous debris. Their standard
answer is that they ship the debris to a hazardous waste landfill. Since commercial hazardous
waste vendors are not decontaminating debris, EPA also attempted to contact response action
contractors (RACs). Those contractors are likely to deal with hazardous debris during the course’
.. of their cleanup work. Many of the RACs contacted indicated that they also send the hazardous

- . debris to hazardous waste landfills. Other RACs do decontaminate the debris prior to disposal. -




treated debns

£

~These companies were wnllmg to discuss the treatment methods they use for debns but were

unwilling to. provrde pnce mformatron

- Published Data

There has been very little information pubhshed regardmg the cost of treatmg hazardous

- debris. There are several references that discuss different methods to decontaminate debris, but

EPA located only one reference that contains price/cost information.  This document was
published by EPA in 1985 and is entitled Guide for Decontaminating Bmldmgr_», Structures, and

. Equipment at Superfund Sites (EPA/600-2-85-028)." The information in the report was compiled

by PEI Associates, Inc. (now IT) and Battelle Columbus Laboratories. The report was prepared
for the Hazardous Waste Engmeenng Research Laboratories in Cincinnati. The unit prices/costs
in the document are most likely in 1983 or 1984 dollars. EPA contacted PEI and the library at
the Hazardous Waste Engineering Research Laboratory, but could not iocate an updated version
of thls report. This report has never been updated accordmg to current EPA mformatron

- Inputs for Probablhstlc Modeling of Prcvrouslx Regy_lated Hazardous Debris y :

As inputs for rts probabilistic modehng of the cost of treatmg previously regulated

. hazardous debris, EPA developed prices for on-site and off-site treatment of hazardous debris.

Three prices (high, moderate and low) were developed, with drsposal of resrduals in Subtrtle C or
Subtitle D units where appropnate : , :

' EPA developed umt cost ranges for the technologm listed below'

Extractlon (1.e., washmg), g

. Destruction (i.e, incineration);
Immobilization (i.c., stabilization); .

- Extraction followed by immobilization; and
Destructlon followed by immobilization.

* o o 0 @

" This section of the appendrx prowdes basic assumptions for the- pnces listed for each technology

For treatment trains the assumptrons for each individual technology apply as well as those listed
with the treatment train. The pnces provrded below mclude transportation as appropnate -

' EPA based lower bound costs for extraction and unmoblhzatron and extraction followed by

-immobilization on Subtitle D disposal. Upper bound costs for these technologies are based on -

Subtitle C disposal. EPA did not consider Subtitle D disposal for destnuction (i.e., incineration) in -
either the upper or lower bounds because it beliéved that debris would always be treated along '
with other wastes whose rwduals would remain hazardous and would not be separable from the

'Ihe pnces for the treatment trains were developed by summing the mdmdual treatment
prices and subtracting éxcess transportation and disposal prices as approprrate. The prices for
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destruction and unmoblhzatlon may be overestimated since it is unpossxble to Jremove the disposal
component from the incineration price. :

~ -Onsite Extraction.

High: . . $66Sfom .

Moderate: - $350/ton -

Low: 3280/t0n ‘

Assumptions: The washing step of the treatment process occurs on site and all

- Off-site Eittactidn ﬂ'

. $880/ton

- residuals are transported off site for further treatment and disposal as -

‘necessary. In the low and moderate cost scenarios, residuals are .
disposed in Subtitle D units. In the high cost scenario, residuals are

disposed in Subtitle C.units. ('1"he difference in disposal costs between -

Subntle C and Subtitle D units is appronmately 3165 per ton)

High:

Moderate: 1$390/ton S S
Low:’ ' S300/t0n _ . S . ' s <
,Assumptionsi These pncm are best guess based on the on-sate washmg pnws prov:ded o

On-site Destruction

by vendors. ~ All residuals are transported off site for further treatment
and disposal as necessary.. In the low and moderate cost scenarios, -
residuals are disposed in Subtitle D units.” In the high cost scenario,

- ‘residuals are disposed in Subtitle C units. - (The difference in disposal -

costs between Subtitle C and Subtltle D units is appronmately 3165 per
ton.)

N

| 'ngh * $2,000/ton
Moderate: $ 400/ton
Low: - § 300/t0n '
: _ As'éumptions: - Vendor provndes mobile mcmeratxon on-site. Thns is. not a pnce range

for a fixed, on-site incinerator. .

Debns size is small enough such that it can be mcmerated in existing .
equipment. Additional charg&s may be added for size reduction, if
necessary. Residuals from incineration are disposed in Subtitle C units.
(Disposal of residuals in Subtitle D umts would decrease all prices by
appro:nmately $80 per ton. ) ,

cs




. Off-site Destruction -

. High:  $4,120fon

Moderate: .~ $1,720/ton

Low: °  § 520fton

Assumptions:  Debris size is small enough that it can be incinerated in existing
', equipment. Additional charges may be added for size reduction, if
necessary. Appronmately 50 percent of the initial quantlty of debris
. remains after incineration. Residuals are disposed in Subtitle C units.
(Disposal of residuals in' Subtitie D units would decrease all prices by

. ) approxlmately $80 per ton.) S ‘ B
- ' On-site Immobilization - - |
. Higﬁ: ~ $1,000/ton : S
- Moderate: . - § 410/fton i
- Low: » $ .105/ton
< . : Assdmptiods: 'EPA did not obtain a sufficient dumber of price quotes for on-site.

stabilization. The high number presented above is approximately half of
the upper bound commercnal price.

~ Stabilization is performed on-site and the residuals are slnpped off»slte
for disposal. In the low cost scenario, residuals are disposed in Subtitle

“ D units. In the moderate and high cost scenarios, residuals are disposed
in Subtitle C units. ('me difference in disposal costs between Subutle C
and Subtitle D units is appro:nmately $250 per.ton.) -

T . Debns size is small ‘enough such that it can be stabilized in e:ustmg
L " ~* _ equipment. Additional charges. may be added for size reductxon, if
' o .~ Decessary. ) ,

_Oﬁ'-site. Immobiliza_tio_h ‘ ‘
o High: .  $2,050/ton
' * Moderate: - -~ - § 550/ton -

" Low: < . § 365(ton:

Assumptions: = . Debris size is small enough such that it can be stabilized in existing
" ‘ equipment. Additional charges may be added for size reduction, if
, neceséary In the low and modérate cdst scenarios, residuals are
.~ disposed in Subtitle D units. In.the high cost scenario, residuals are -
" disposed in Subtitle C units. (The difference in disposal costs between
Subtitle C and Subtitle D units is approximately $250 per ton.) . "

co




.- Onssite Extraction and Immobilization - -

High: '$1,625/ton
Moderate: $ 720/ton -
Low: © " - § 240/ton

Assumptions:  Essentially 100 percent of the initial quantity requires stabilization. That
. : . is, the debris washed is an insoluble material and only a small fraction of
material (i.e., contamination) is removed during the washing process. In-
the low cost scenario, residuals are disposed in Subtitle D units. In the . .
moderate and high cost scenarios, residuals are disposed in Subtitle C
 units. (The difference in disposal costs between Subtitle C and Subtitle
D units is approximately $250 per ton.) - L o
Off site Extraction and Immobilization

~

High: $2840ton
Moderate: . -§ 850/ton
‘Low: . $ 575fton

. Assumptions: - Essentially 100 percent of the initial quantity requires stabilizatior. That
- - is, the debris washed is an insoluble material and only a small fraction of
material (i.e., contamination) is removed during the washing process. In .
the low and moderate cost scenarios, residuals are disposed in. Subtitle D

units. In the high cost scenario, residuals are disposed in Subtitle C -
~ - units. (The difference in disposal costs between Subtitle C and Subtitle
D units is approximately $250 per ton.) L ' -

- On-site Destruction and Immobilization

" High: . $2,475/ton (
Moderate: .. § 605/ton

~ - Low: . § 335/ton o |
'.\Assu'mptidns: Approximately 50 percent of the initial quantity (i.e., ash) remains after
© " . incineration and requires stabilization. Residuals are disposed in a
* ‘Subtitle C unit. . - .

- Off-sité Destruction and Immobilization

High: : - $5,120/ton
. Moderate:' . $1,970/ton .
Low: - $ 675Mon .

 incineration and requires stabilization. Residuals are disposed in a
Subtitle C unit. ’ .

. Assumptions:  Approximately 50 percent of the initial quantity (i.c., ash) remains after
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Expert Judgment Elicitatmn Protocol

EPA’s expert assessment protocol was similar in structure to those used by Stanford/SRI1

“and Morgan and Henrion,? although much abbreviated due to the time constraints on the
. analysis. It involved five basic steps that would overlapor be iterated upon, to some extent, in

the course of an interview, as warranted by the technical discussions. These steps can be ‘

described as: 1) motivating, 2) structunng, 3) debtasmg, 4) encodmg, and 5) verification. Each wﬁl :

be described below. . :
L Motzvatmg During the "motivating” phase of the interview the interviewer developed

an initial rapport with the expert. This included explaining the purpose of the estimation exercise,’

* the need to mcorporate uncertainty, why the expert was asked to participate, the quantities we

were interested in having the expert estimate, and a brief explanatxon of the judgment elicitation -
process that will follow. This orientation on the part of the interviewer was followed by asking
the expert to briefly describe his/her .own background and experience and perspectlve on the

) processes to-be discussed.

2. Structuring From the general discussion of an expert s own perspecnve, the interviewer
then directed the discussion to the next phase of the interview, in which the estimation task was -
more formally "structured.”" This involved the development of more careful and specific
definitions of the quantmes to be estimated, in a manner and at a level of detail that was

_appropriate to the expert’s knowledge.' The total volume of hazardous debris that an expert

identified was disaggregated into volumes for which different treatment technologies would be
used for treatment. The quantities to be obtained were defined with sufficient detml that the ,
expert could, in principal, prowde the actual values of these quantities.- ‘

, 3 Debzasmg Throughout the ﬁnal three steps of the ehcltatlon process, the mtemewer
took steps to ensure that the expert had made thorough and careful use of the information at
hand and had incorporated the impact of uncertainty into his or her quantlﬁed judgments. While
the formal step of "debiasing” is sometimes used as an opportumty to review relevant research on -
the psychology of human judgment under uncertainty and in particular, shortcomings in human
judgment, in EPA’s much abbreviated interview format case, this step was used to explain to the

' expert why these deliberate efforts were being made to encourage their consideration of sources
“of uncertairity. The interviewer merely pointed out that people typically find it difficult to assess

and quantify uncertainties and usually employ judgment heuristics that, though successful in
simplifying the cognitive processes involved, can result in estimates that actually don’t account for .
all of the uncertainty that they may be aware of. Participants were told that the systematic
probing for underlymg assumpnons and judgment rauonales that would follow help counteract
these sources of bias in subjective judgments. . .

Ll

1See CS. Spetzler and C.-A.S. Stael Von Holstein, *Probability Encoding in Decision

' Analysis", Management Science, Vol. 22, No. 3. and C.-A.S. Stael Von Holstein and JE.
‘Matheson, A Manual for Encadmg Probabzlzxy Dwtnbutzons, SRI Internatlonal Palo Alto; CA,,

1979 o ,
2 M G. Morgan and M. Henrion, Uncertamty A Guzde to Dealing wzrh Uncertam m

o Quantitative stk and Polu:y Analyszs, Cambndge Cambndge Umvers:ty Press, 1990.
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4. Encoding Once the quantity to be estimated had been clearly defined and the need to
consider sources of uncertainty described, the interviewer directed the expert toward specific .
discussion of the basis for estimating the quantities of interest; i.e., the processes generating =,
volumes of contaminated debris and treatment costs per' unit volume. . For each quantity,

'discussion of current processes and future contingencies that could affect future levels was directly
followed by "encoding" the expert’s subjective probability distribution (SPD) based on.the first,

. ninety-ninth, and fiftieth percentiles. The expert also specified the operanonal $cenario or critical
- assumptions that correspond to each peroentlle mtlmate * .

, - 5. Venﬁcatzon After thc expert had provided a set of probabilistic estimates for a given
quantity, the interviewer reviewed the estimates with the expert to "verify” that they are actually

. consistent with the expert’s beliefs and level of uncertainty, in addition fo conforming to the laws
" of probability (e.g., the estimate associated with cumulative probability 0.99 had to be greater than
or equal to the expert’s median estimate). In some cases, the interviewer probed to verify that -
the estimated upper and lower bounds actually had the level of subjective probability assigned and
" were neither more nor actually less likely, and that the interval between the upper bound and
median, on the one hand, and the interval between the lower bound and median, on the other
hand; were considered to be equally-probable. Adjustments to the initial set of estimates were
made when determmed to be necessary by the expert and the mtemewet

‘The encoding and verification steps described above were repeated for each quantity
identified in the structuring phase of the interview. After obtaining probabilistic estimates from °
all participants, for all variables, a computer model was specified and simulations run to obtain
probabilistic estimates of the average total volume of Phase 1 oontarmnated debns generated per
year, and total average yearly cost of treatment:

e
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PHASE 1 NEWLY REGULATED HAZARDOUS DEBRIS
. COST ANALYSIS - INTERVIEW GUIDE

(Motzvatmg)

We're callmg today because EPA has asked us to develop an esnmate of the cost. of treatmg
debris contaminated with Phase 1 wastes that will be oovered in a new rule.

'I'hey partxcularly want the estimate to mcorporate uneertamty about what those costs wnll be - .
over the short term, say over the next'S years — and long térm - about 5 to 25 yeats out into the -

‘future.

- To, characterize the uncertamtxes and their mpacts we need to talk to people Wlth expenence in "
* the industries that would be affected. _ L o _ v o :

You ve been identified as one of the experts we should. talk to. S

We want to know what you really thmk about this. In keepmg with that we will not 1dent|£y you
or your facthty as the source of these estimates unless you spectﬁcaliy want us to.

* What we're going to ’ask you to do is describe the types and volumes of debris that would likely -

be contammate thh (specgy the waste types) waste ‘at your facthty

WEe are also going to ask you to estimate-the cost of treatmg that debns When we ask for those
estimates, we won't just ask for a single number. We'd like to know what you'd consider tobea

plausible range of values, since these thmgs can’t be predicted exactly.

. But before we go into that, could you describe your role at (famhgg name) and what you’d
" consider to be the main uncertamtnec affecting the costs you’d incur from treating contammated

debns at your facility.

(allow about 3-5 nunutes for this discussion. make note of key uncertamues cnted.)
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(Structuring) -

Well, in our initial dtscusstons we've 1dentxﬁed 2 pretty basic modes of debris generation we'd like
you to oonstder :

- One is debris that may be generated in the course of pormal, day-to-day oggratxons Do ‘
you have debris “of this sort at your facility? How does it get generated"

The other kind of debris results from periodic mamtenance .expansions or discontinuation
of some part of facility operations. Have you had debris generated from these sorts of actxvmes" ‘
About how much of this sort of debris would typically be generated ina year" _ .

Is there any o other wa y that debns may be generated at your facthty"

thh the sorts of debris you 've describe so far, what kind of treatment are _you using, or
constdermg (in anticipation- of the Phase 1 rule)?

| Can all of thts debns be treated in the same "stream”, with the same technology" -
- If not, how would you need to separate the different kinds of debris?
How many dt&'erent "streams” would you need?
* For each of the dtﬁerent streams ' _ h : i
. How would you characterize the debris in thts treatment stream?

" ‘What kind of treatment do you (expeet t0) use, or what alternative
technologies are you considering for that debris?

If it’s all treated in the same "stream”, -

- What kind of treatment do you (expect to) use, or what altemattve
technologies are you consldenng for that debris? -

For the F 037 and F038 waste interviews:
What ﬁacnon of U.s. producaon does your fac:luy account far’

Relatzve to other facilities in this mdusay would you descnbe yours as -
small? mid-range? large? : :

Would you describe your facility’s operations (mctudmg debns generatzon) as -
t}pzcal" fora factbty of that size?

If not, by what factor would your debris generation differ (eg, it represents what fracaon or what
muluple of that generated by other factltaes of surular .stze) )

N

D-4




.

Cdf pass:ble get assessment of how facilities i in other size classes would dtﬁer in rates of debris

generaaon, relative to faciliti

~

es in same class)

D-5
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(Debiasing)

Now, before I go on to ask you for estimates, I want to.tell you that as we go through the
estimation, I'll be asking you to consider uncertainties, and extreme values, both above and below
your nomlnal or baselme estxmate and how those extreme numbers could occur ‘

The reason we do th.ls is because most of us don t, m the course of our normal work, focus on’
extremes, and it’s hard to do. .

13

; People typlcally anchor on theu' "best guess" and don’t move far from it when estimating extremes.

~But the probabﬂmes associated w1th the extremes we’ll be asking for are quue small. -

So we want to be sure that the estimates you nge for. those are correspondmgly unlikely on the
high side, or on the low side. - . i

Okay, now I'd like to go ahead and ask you for some tstimates.l




(Encodmg wrth Venﬁcaaon )

Okay, gomg ‘back to the types of debns streams and treatment technologles you described earher

For (name[descnptlon of the |debns gmg] or |treatment technologg] o
. What sort of |volumes per. month, or year] of |costs per Ib. or ton| _ are typical

‘now?

N

- What are. the main t'a_ctors that determine th'ose [ volumes] or |w§ts| ? -

o Lookmg at the time penod we're constdermg right now- (repeat what that is; i.e., [the next ﬁve
years] or [5 1o 25 years into the future] ) '

I'd like you to consrder HOW MUCH HIGHER THOSE NUMBERS COULD POSSIBLY
GET. ' : o

\

Are there any echnolog;ca! uncertamtm that could cause a sngmﬁcant INCRFASE in
those [volumes]/[costs]" ) _

Are there any plausible regglatog scenarios that could cause a major INCREASE in
“those [volurnes]/[costs]" :

" Are there any hanges in the market conditions aﬁectmg y_gur facthg (that would result
. in a change in the scale of operations at your facrhty) that would result in a significant

INCREASE in those [volumes)/costs]?

- Given those factors, what would be your UPPER BOUND estunate" Tlns is a number that o
- should be so extreme on the HIGH side that there is only on the order of a1 out of 100 chance -
that the [volume] / [cost per unit] would be HIGHER than that.

’ (get the 99th percentrle estrmate]

2

And what conditions would have to exist, or what assumptxons would we' have to make, for the
number to'go that hrgh"

And you oonsrder that scenario so unhkely that there is only 2 1 out of 100 chance that could .
occur? [ad]ust number upward if not extreme enough]

_' _'Okay, now I'd like. you to constder HOW MUCH LOWER THOSE NUMBERS COULD L
. POSSIBLY GET. . _— . 3




~ Are there any cchnolog;cal uncertamues that could cause a significant DECREASE in
those [volumu]/[costs]"

’ . Are there any lausible re latory scenarios that could cause a major DECREASE in
. - those [volumes]/[costs]?




Are there any hanges in the magket condmons affecting your faclhg (that would result

in a change in the scale of. operations at your faclhty) that -would result in a significant .
DECREASE in those [volumes]/[costs]" . . :

Given those factors, what would be your LOWER BOUND esumate" Thxs is a number that
' should be so extreme on the LOW side that there is only on the order of a 1 out of 100 chance
that the [volume] / [cost per unit) would be LOWER than that ~ "/ 4

>[get the 1st percennle estunate]

]

And what condmons would have to exist, .or what assumptxons would we have to make for the
number to be that Jow? :

- There’s really only alout of 100 chance of such condmons occurnng"
{adjust number downward if not extreme enough] .

Alright, what number would represent the middle of that range, in terms of 1ts hkehhood" In
other words, what ‘would be your MEDIAN estlmate" ,

_ Would that number be your basehne estlmate or somethmg a blt hlgher, or lower, than that?
{get the esnmate] . . o -_, '
What conditions would correspond to that estunate‘?
Do you thmk it’s JUST AS LIKELY that the real levels of [vohune]/[cost] you’ll expenence w111
. fall in the range from [median estunate] to [upper bound estlmate] as in the range from [lowet

" bound aumate] to [medlan]"

" [if not, (make the less likely range w1der) or (move the medlan estimate up or down) to obtam
mtervals of about equal probabrlrty] :

[Repeat the Encodmg with Verification for every quantxty identified in the Sn'uctunng phase of the
mterv:ew] . . ) , .
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LINE ITEM EXPENSE PROJECTIONS '
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