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The proposed standards woul d regul ate organi c hazardous
air pollutants (HAP) emtted fromoff-site waste
operations. Section 112 of the Cean Air Act requires the
EPA to regul ate HAP em ssions from sources listed
pursuant to section 112(c)
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Adm ni strators; the Association of Local Air Pollution
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1. 0 | NTRODUCTI ON

1.1 BACKGROUND

Title I'll of the 1990 Anmendnents to the C ean Air Act
(CAA) substantially revised section 112 of the Act regarding
t he devel opnment of National Em ssion Standards for Hazardous
Air Pollutants (NESHAP). To inplenment the congressional
directives of Title IIl, the U S. Environnental Protection
Agency (EPA) has initiated a programto devel op NESHAP for
certain categories of stationary air em ssion sources that
emt one or nore of the hazardous air pollutants (HAP) |isted
in section 112(b) of the CAA

1.2 OFF-SI TE WASTE OPERATI ONS NESHAP

Under section 112(c) of the CAA the EPAis required to
devel op and publish a list of all source categories emtting
HAP. The EPA's initial |ist was published in the Federal
Regi ster on July 16, 1992 (57 FR 31576). On this initial list
of HAP em ssion source categories, the EPA included one source
category which the Agency intended to address HAP em ssi ons
fromthose waste managenent and materials recovery operations
that are not included in another separate NESHAP source
category or are being addressed by other EPA regul atory
actions. This source category was originally titled on the
initial source category list as "solid waste treatnent,
storage, and disposal facilities."

Since the initial source category |ist was published in
the Federal Reqgister, the EPA decided to change the title of

this NESHAP source category to "off-site waste operations.”
1-1



The EPA decided that this change is appropriate for two
reasons: (1) to avoid confusion with the terns "solid waste"
and "treatnent, storage, and disposal facilities" which have
specific meanings within the context of statutory and
regul atory requirenents in existing rules established by the
EPA under authority of the Resource Conservation and Recovery
Act (RCRA); and (2) to better distinguish the types of air
em ssion sources addressed by this NESHAP source category from
ot her NESHAP source categori es.

The EPA published an advance notice of proposed
rul emeki ng (ANPR) in the Federal Register on Decenber 20, 1993
(58 FR 66336) announcing EPA' s intent to devel op a NESHAP for
of f-site waste operation source category. In the ANPR, the

EPA noted that it is the Agency's intent to regul ate under
this NESHAP only organic chem cals which have been desi gnated
as HAP under section 112(b) of the CAA. These organic
chemcals are referred to collectively hereafter in this
docunent as "organic HAP."

1.3 PURPOCSE OF THI S DOCUMENT

I n devel opi ng NESHAP, the EPA sel ects and eval uates
different strategies for reducing air em ssions fromthe
source category. Each strategy is referred to as a "control
option." Thi s background i nformation docunent (BID) presents
i nformati on and net hods used by the EPA for a control option
i npact anal ysis in support of devel oping a NESHAP for the
of f-site waste operations source category.

Chapter 2 identifies the types of waste materials and
of f-site waste managenent facilities addressed by the control
option analysis. The types of HAP em ssion points at the
of f-site waste operations selected for the control option
i npact analysis are described in Chapter 3. Chapter 4
describes the types of air em ssion controls used to devel op
control options. Chapter 5 presents a conparison of the
organi ¢ HAP and vol atil e organi ¢ conpound (VOC) em ssion

1-2



reduction levels for the control options. Estimtes of other
envi ronnental and energy inpacts associated with inplenenting
t hese control options are presented in Chapter 6. Chapter 7
di scusses the application of enhanced nonitoring to the
control technol ogies selected for the control options.
Estimates of capital and annual costs to inplenent the control
options are presented in Chapter 8. Appendix A presents a
chronol ogy of the NESHAP devel opnent for the off-site waste
operations source category. Additional details of the contro
option inpacts estinmation nethods are presented in

Appendi ces B through E
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2.0 SOURCE CATEGORY DESCRI PTI ON

This chapter presents the description of the off-site
wast e operations source category as used for the control
option inpact analysis. Section 2.1 identifies the general
scope of the off-site waste operations source category
addressed by the control option inpact analysis. Section 2.2
describes the types of off-site waste operations selected for
this analysis. Section 2.3 presents estinmates of organic HAP
em ssions for the off-site waste operati ons source category.

2.1 GENERAL SCOPE OF CONTROL OPTI ON | MPACT ANALYSI S
2.1.1 Definition of "WAste"
For the purpose of performng a control option analysis

for the off-site waste operations source category, the EPA
defined "waste" to be any material generated fromindustrial,
commercial, mning, or agricultural operations or from
comunity activities that is recycled, reprocessed, reused,
di scarded, or is being accunul ated, stored, or physically,
chemcally, thermally, or biologically treated prior to being
di scarded, recycled, or discharged. This definition is
consistent wwth the definition of waste used by the EPA for
other air rules pronmul gated under authority of the CAA.  Under
this definition of waste, secondary materials such as used,
surplus, and scrap materials that are recycled or reprocessed
to recover reusable naterials or to create new products are
considered by the EPA to be wastes for the purposes of this
anal ysi s.

The waste definition used for the control option analysis
defines the types of materials considered to be a "waste" in a

broader context than the EPA has historically used for the
2-1



Agency's solid waste managenent rul es established under the
authority of the Resource Conservation and Recovery Act
(RCRA). The waste data used for the off-site waste operations
control option analysis include wastes defined as hazardous
wast e under RCRA subtitle C and ot her nonhazardous solid

wast es as defined under RCRA subtitle D. In addition,

mat eri al s excluded fromthe RCRA definitions of waste under
subtitles C and D (e.g., recovered materials recycled back to
a process and used oil reprocessed for sale as a fuel) were

i ncluded as wastes for the off-site waste operations control
option anal ysis.

2.1.2 Definition of "Of-Site Waste Operations”
For the control option analysis, the EPA defined

"off-site waste operations” to be operations conducted to
manage wastes contai ning HAP that are received from ot her
facilities. |In other words, the wastes have been generated
off-site at a separate |ocation and, then, shipped or
transferred to the facility for subsequent managenent. Waste
managenent operations considered to be "off-site waste
operations” for this analysis include waste storage,
treatment, and di sposal operations as well as waste recycling,
recovery, and reprocessing operations.

The EPA is addressing HAP em ssions fromcertain types of
wast e managenent operations by establishing separate NESHAP or
ot her reqgqulatory actions. Consequently, wastes managed in the
foll owi ng operations are not included in control option
analysis for the off-site waste operations source category:

(1) operations that exclusively managed waste generated at the
off-site waste operations facility site (i.e., waste generated
on-site); (2) nunicipal solid waste (MSW Ilandfill units;

(3) incinerators used to burn waste; (4) boilers or furnaces
used to burn waste to produce energy; (5) operations |ocated
at a publicly-owned treatnent works (POTW; and (6) operations
used exclusively to manage waste that has been received from
remedi ation activities to cleanup RCRA hazardous wast es.
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2.2 OFF-SI TE WASTE OPERATI ONS SELECTED FOR ANALYSI S

The off-site waste operations considered for inclusion in
the control option inpact analysis were classified into six
types of off-site waste operations. These waste operation
types are | abell ed:

Hazar dous waste treatnent,
storage, and disposal facilities
( TSDF)

| ndustrial waste landfills

| ndustri al wastewater treatnment
facilities

Recycl ed used oil managenent
facilities

O 1 and gas exploration and
production (E&P) waste
managenent facilities

O her facilities

A brief description of each of these six types of
off-site waste operations is presented in the follow ng
subsecti ons.

2.2.1 Hazardous Waste TSDF

The EPA has established rules under the authority of RCRA
regul ati ng the managenent of wastes determ ned to be hazardous
wastes (40 CFR Parts 260 through 271). These rul es establish
a permt systemfor owners and operators of facilities where

operations are conducted to treat, store, and dispose of a
RCRA hazardous waste. A facility requiring a RCRA permt is
referred to under the RCRA rul es as a hazardous waste
treatnent, storage, and disposal facility (TSDF). A RCRA
hazardous waste nmay be generated at the sanme site where a TSDF
is located, or may be generated at one site and then
transported to a TSDF at a separate |ocation.
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Waste materials not designated as RCRA hazardous wastes
are al so managed at TSDF. Although a waste material may not
specifically be designated as a RCRA hazardous waste, this
waste material can still contain significant quantities of
organic constituents listed as HAP under the CAA

The EPA has conducted nati onw de surveys to coll ect
i nformati on regardi ng hazardous waste nanagenent practices.?
Data fromthe nost recent surveys indicates that approximtely
2,300 TSDFs were operating in the United States in 1986. At
710 of these TSDF, owners and operators reported managi ng RCRA
hazardous wastes that are generated off-site. The EPA survey
data indicates that approximately 240 of these 710 TSDFs al so
managed nonhazar dous waste nmaterial s.

2.2.2 Industrial Waste Landfills
Many landfill facilities throughout the Unites States are

dedicated to the disposal of solid waste materials other than
t hose defined as RCRA hazardous wastes. Landfills accepting
househol d wastes are defined under RCRA rules to be rmuni ci pal
solid waste (MSW landfill units. No MSWlandfill units are
included in the off-site waste operations source category
because these units are listed as a separate NESHAP source
category. However, sone other landfills are operated by waste
managenent conpanies that wll accept only industrial
nonhazardous waste materials (i.e., these landfills do not
accept any househol d wastes nor RCRA hazardous wastes).

The EPA estimates that there are approxi mately
10 industrial landfills currently operating nationw de that
accept only nonhazardous industrial process waste materi al s.
These industrial nonhazardous waste landfills receive a w de
range of waste material, sone of which may contain organic
HAP. Furthernore, the EPA estimates that nationw de there are
approxi mately 1,800 construction and denolition debris
landfills that could be subject to a NESHAP for off-site waste
operations. However, the EPA does not expect the construction
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and denolition debris landfills to contain significant anounts
of organic HAP.?3

2.2.3 Industrial Wastewater Treatnent Facilities

Anal ogous to landfills, many waste treatnent facilities
are operated by nunicipal governnents and private conpani es
t hroughout the Unites States for the treatnent of wastewaters
ot her than those defined to be RCRA hazardous wast es.
Wastewater treatnent facilities accepting residential and
comercial wastewaters are considered to be publicly owned
treatment works (POTW. No POTWare included in the off-site
wast e operations source category because POTWare listed as a
separate NESHAP source category. |In addition to POTW sone
privatel y-owned wastewater treatnent facilities process
nonhazar dous wastewaters received fromoff-site sources.

A nationw de survey was conducted by the EPA of
wastewater treatment facilities operating in 1989.4 Using
t hese survey data, a data base excluding POTWwas creat ed.
Many of the facilities listed in this wastewater treatnent
facility data base are also listed in the hazardous waste TSDF
data base described in Section 2.2.1 of this chapter
However, the data base also lists an additional 15 wastewater
treatment facilities were operating nati onw de which were
nei ther a POTW nor a hazardous waste TSDF but do process
wast ewaters received fromoff-site sources that potentially
coul d generate wastewaters containing organi c HAP

2.2.4 Recycled Used G| ©Mnagenent Facilities
Used oils fromnotor vehicles and ot her sources can

contain individual constituents |listed as HAP under

section 112(b) of the CAA. \VWhile the managenent of used oils
which are recycled is regulated by separate rul es promul gated
by the EPA under section 3014 of RCRA, these rules do not
specifically establish air standards for used oil managenent
facilities.

2-5



The EPA gat hered information regarding recycl ed used oil
managenent practices in the United States for the devel opnent
of the RCRA standards.® This information indicates that
approximately 2,800 mllion liters (750 mllion gallons) of
used oil enters the commercial used oil recycling market each
year. Approximately three-fourths of this recycled used oil
is sent to facilities categorized by EPA as "used oi
processors."” Used oil processors typically collect used notor
oil and industrial lubricating oils. These oils are processed
to renove water and sedinments fromthe oils. The processors
than sell the oil as a fuel for burning primarily in boilers,
furnaces, and space heaters. There were 182 used oi
processing facilities operating in the United States in 1991.

The remai nder of the recycled used oil is sent to facilities
categorized as "used oil re-refiners.”" At these facilities
the used oil is processed into base |ube oil stocks and ot her
products. In 1991, there were 4 used oil re-refining

facilities operating in the United States. Several conpanies
have expressed interest in expanding used oil re-refining
capacity in the United States.

2.2.5 (Al and Gas E&P Waste Managenent Facilities
There are a variety of waste materials generated during

oil and gas exploration and production (E&P). The majority of
these waste materials are managed on-site at the production
site. However, sone E&P waste nmaterials generated at
production sites are subsequently transferred to off-site
facilities for treatnent or disposal. The off-site waste
managenent operations that typically process E& waste
materials can be classified into three different types of
operations. These are: <crude oil reclamation; |and
treatnent/road spreading; and produced water disposal.

The EPA gathered information regardi ng E&P waste
managenent practices from EPA conducted site visits and
exi sting industry sponsored surveys.® Fromthis informtion,
the nationwi de total quantity of E&P waste material s nmanaged
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at off-site facilities was estimated to be approxi mately

930, 000 negagrans per year (Mg/yr) (1 mllion tons/yr).

Approxi mately 70 percent of the E&P waste materials are
contam nated waters that are managed in small produced water

di sposal operations by deep-well injection. Nationw de, there
are approximately 16 off-site crude oil reclainmers managi ng
approxi mately 100,000 My/yr (115,000 tons/yr) of E&P waste
materials. These waste materials consist nostly of tank
bottonms fromcrude oil storage tanks or produced water storage
tanks. Approxi mately 135,000 My/yr (150,000 tons/yr) of E&P
wast e sludges are managed in off-site land treatnent or road
spreadi ng operati ons.

2.2.6 Oher Facilities
In addition to the facilities that are in business to

manage waste materials received fromwaste generators, sone
facilities which provide waste managenent support services nmay
indirectly receive waste materials which are potential organic
HAP em ssion sources. Two types of such facilities have been
identified by the EPA: (1) facilities where enpty druns
previously used to hold waste materials containing organics
are cleaned and reconditioned for reuse; and (2) truck
termnal facilities at which tank trucks used for chem cal
waste transport are cleaned and rinsed prior to being used to
transport a new load. At both of these types of facilities,
organi ¢ HAP em ssions can occur fromthe wastewater treatnent
systemoperated at the facility to treat the waste material s
and cl eaning solutions drained fromdrunms or truck tanks as a
result of the container cleaning operation. WAstewater
treatnent operations are expected to be the prinmary source of
organi ¢ HAP em ssions at these types of facility.

The need for and frequency of cleaning a drum and tank
truck depends on the type of service in which the container is
used. If druns and tank trucks are reused for the sane type
of product or waste materials (i.e., dedicated service), the
containers do not need to be cleaned between each use. Only
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when a drumor tank truck is used for different types of
products or waste materials (i.e, nondedi cated service) is
there frequent cleaning of the containers. O the
approximately 45 mllion druns used annually in the United
States, about 5.6 mllion are estimated to be in nondedi cated
service.’ Approximtely 20,000 tank trucks of the nationw de
total of 91,000 are estinmated to be in nondedi cated service.?

2.3 SOURCE CATEGORY ORGANI C HAP EM SSI ON ESTI MATES

Under section 112(a) of the CAA, a "nmjor source" is
defined as any stationary source or group of stationary
sources that emits or has the potential to emt 10 tons per
year or nore of any single HAP constituent or 25 tons per year
or nore of any conbination of HAP constituents. An analysis
was performed to determne if facilities in each of the off-
site waste operation types described in Section 2.2 of this
chapter are likely to have annual organic HAP em ssions that
exceed the HAP em ssion |l evels defined by the CAA for a "nmgjor
source. "

2.3.1 Individual Facility Em ssion Estinmates

The EPA estimated organi c HAP em ssions for each of the
six types of off-site waste operations described in
Section 2.2 of this chapter using the best information
avai lable to the Agency at the tinme that the estinmates were
conpleted. The type, anount, and date of this information
varies for each of the off-site waste operation types.

2.3.1.1 Hazardous Waste TSDF. Organic HAP em ssions for
hazar dous waste TSDF were estimated using nati onw de survey

data for the year 1986 coll ected by the EPA and a conputer
nmodel devel oped specifically for this analysis as described in
Appendi x B of this BID. Using site-specific information
regardi ng waste managenent practices and waste conposition

the conmputer nodel estinmates organic HAP em ssions for

464 i ndi vi dual hazardous waste TSDF | ocations. The results of
this conputer nodel analysis indicate that 131 of the

464 hazardous waste TSDF are estimated to have either organic
2-8



HAP em ssions greater than 10 tons per year of any single
organi ¢ HAP constituent or 25 tons per year of all organic HAP
constituents resulting fromthe managenent of hazardous waste
materials received fromoff-site. Al so, many of the hazardous
waste TSDFs may have additional organic HAP em ssions
resulting fromthe managenent of nonhazardous wastes received
fromoff-site, on-site production operations as well as from
t he managenent of waste materials generated on-site. No
em ssion estimates were nmade for the managenent of the waste
at TSDF reported in the data base to be quantities generated
on-site. Order-of-mgnitude nati onw de organi c HAP em ssi ons
fromthe managenent of nonhazardous wastes received by TSDF
fromoff-site were estinmated using nationw de survey data
collected for the year 1986.° Using conpositional data for
hazardous wastes managed in simlar types of processes, an
additional 12,000 My/yr (13,000 tons/yr) of organic HAP
em ssions are estimated nationwi de at TSDFs fromthe
managenent of nonhazardous wastes received fromoff-site.
Therefore, the EPA expects many hazardous waste TSDFs have
annual organic HAP em ssions that exceed the HAP em ssion
| evel s defined by the CAA for a "mmjor source.”

2.3.1.2 lndustrial Waste Landfills. Order-of-magnitude
nati onwi de organi c em ssions fromindustrial waste |andfill

facilities were estimated using data collected by EPA in 1994
fromindustry representatives and waste nanagenent conpanies. °
Based on this information, the EPA estimates there are

10 industrial waste landfill facilities currently operating in
the United States that accept industrial process waste
materials likely to contain organic HAP fromoff-site waste
generators. Nationw de organic HAP em ssions fromthese

landfill facilities are estimated to be approxi mately
1,300 My/yr (1,400 ton/yr). If it is assuned that each of the
10 landfill facilities receives approxinately the sanme annual

quantity of waste materials with sim/lar organic HAP
characteristics, the average organic HAP em ssions froma
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single landfill facility is estimated to be on the order of
130 My/yr (140 tons/yr). The EPA recognizes that in actuality
it isunlikely that this is the case and that some of these
industrial waste landfill facilities may have significantly
| oner organic HAP em ssion | evels. However, these estimates
suggest that at |east sonme industrial waste |andfill
facilities are likely to have annual organic HAP em ssions
that exceed the HAP em ssion | evels defined by the CAA for a
"maj or source."”

2.3.1.3 lndustrial Wastewater Treatnent Facilities.

Or der - of -magni t ude nati onwi de organi ¢ em ssions from
i ndustrial wastewater treatnent facilities were estinmated
using survey data collected by the EPA. ' These data contain
limted wastewater conposition data and operation information
for the 15 industrial wastewater treatnent facilities
identified nationwi de that only accept off-site wastewaters
whi ch are not defined to be RCRA hazardous wastes. Organic
HAP em ssion estimates for these facilities indicate that 5 of
the 15 facilities have annual organic HAP em ssions that
exceed the HAP em ssion |l evels defined by the CAA for a "nmgjor
source. "

2.3.1.4 Recycled Used G| Mnagenent Facilities.
Or der - of - magni t ude nati onwi de organi c em ssions from used oi

managenent facilities were estimted using nationw de
estimates of annual 1991 used oil quantities and facility
nunbers prepared by the EPA in support of the devel opnent of
recycl ed used oil nmanagenent standards under RCRA

section 3014.!1 The nationw de organi ¢ HAP emni ssions from
all used oil processing facilities are estinated to be
approximately 43 My/yr (47 ton/yr). Considering that a total
of 182 used oil processing facilities were operating in the
United States in 1991, the organic HAP em ssions froma single
used oil processing facility are expected to be | ess than

1 My/yr (approximately 1 ton/yr). The nationw de organi c HAP
em ssions fromused oil re-refining facilities are estinmated
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to be 44 My/year (48 tons/yr). Thus, for the 4 used oi
re-refining facilities, the average organic HAP em ssions from
each facility are approximately 11 My/yr (12 tons/year).
Based on these em ssion estimates, it is judged nost |ikely
that used oil processing facilities do not have annual organic
HAP em ssions that exceed the HAP em ssion | evels defined by
the CAA for a "major source." However, sonme used oi
re-refining facilities are likely to have annual organic HAP
em ssions greater than 10 ton per year of an individual
organic HAP or nore than 25 ton per year of total organic HAP
2.3.1.5 QI and Gas E&P Waste Managenent Facilities. An
order - of - magni t ude nati onwi de organi ¢ HAP em ssion estimate

was devel oped for E&P waste nmanagenent operations using the
general information collected by the EPA. **  The total
nati onw de organic HAP em ssions fromall E&P waste materials
are estimated to be 600 My/yr (660 tons/yr). Of-site crude
oil reclainers are estimted to have organic HAP em ssions of
approxi mately 260 My/yr (290 tons/yr). An average off-site
crude oil reclainmer is estimated to have total organic HAP
em ssions of approximately 16 My/yr (18 tons/yr). As such, it
is judged likely that sonme crude oil reclaimng facilities may
have annual organic HAP em ssions that exceed the HAP em ssion
| evel s defined by the CAA for a "major source.” Based on the
order - of -magni tude em ssions estimate for crude oi
reclamation, it is estimated that there are no nore than
11 facilities that may have annual organi c HAP em ssions
greater than 10 ton per year of an individual organic HAP or
nore than 25 ton per year of total organic HAP

The total annual organic HAP em ssions estimated for al
produced wat er di sposal operations are only 3.8 M/ yr
(4.2 tons/yr). As such, produced water disposal operations
are not expected to have annual organic HAP em ssions that
exceed the HAP em ssion |l evels defined by the CAA for a singe
"maj or source.”
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The total annual organic HAP em ssions for |and treatnent
and road spreading of off-site E&P waste materials are
estimated to by approximately 340 My/yr (370 tons/yr). Based
on the nunmber and size of road spreading operations, it is
judged nost |ikely that road spreadi ng operations using off-
site E&P waste materials do not have annual organic HAP
em ssions that exceed the HAP em ssion | evels defined by the
CAA for a "mmjor source."” However, it is possible that sone
| arger | and treatnent operations managi ng off-site E&P waste
mat eri al s may have annual organic HAP em ssions that exceed
the HAP em ssion | evels defined by the CAA for a "nmgjor
source." Based on the order-of-magnitude em ssions estimte
for land treatnent/road spreadi ng operations, it is estinmated
that there are no nore than 15 facilities that nay have annual
organi ¢ HAP em ssions greater than 10 ton per year of an
i ndi vidual organic HAP or nore than 25 ton per year of total
organi ¢ HAP

2.3.1.6 QOher Facilities. No nationw de survey data are

available for drumreconditioning facilities or truck tank
cleaning facilities. Therefore, estimtes of organic HAP

em ssions were made for individual drumreconditioning and
truck tank cleaning facilities considered by the EPA to be
representative of the sizes of these types of waste nanagenent
support services facilities.®™ Annual organic HAP em ssions
for a drumreconditioning facility are estimated to range from
Oto 7 My/yr (0 to 6 tons/yr). Annual organic HAP em ssions
for a truck tank cleaning facility are estimated to be | ess
than 1 My/yr (less than 1 ton/yr). Based on these estimates,
t he EPA does not expect either drumreconditioning or truck
tank cleaning facilities to have annual organic HAP em ssions
that exceed the HAP em ssion | evels defined by the CAA for a
"maj or source."

2.3.2 Summuary of Nationwi de O ganic HAP Em ssi on Esti mates

Tabl e 2-1 presents a sunmary of the estimated nati onw de
organic HAP em ssions for the off-site waste operations. The
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tabl e shows nati onwi de organic HAP em ssions for the facility
types described in Section 2.2 of this chapter likely to
i nclude individual facilities emtting nore than 10 ton per
year of an individual organic HAP or nore than 25 ton per year
of total organic HAP. These facility types are: hazardous
waste TSDF; industrial waste landfills; industrial wastewater
treatnent facilities; used oil re-refining facilities; crude
oil reclamation facilities; and oil and gas E&P waste | and
treatnent facilities. For these six off-site waste operations
facility types, the EPA estimates there are currently
nati onw de a total of 765 facilities. The EPA estinmates that
710 of these off-site waste operation facilities are also
hazar dous waste TSDF

The total nationw de organic HAP em ssions fromoff-site
wast e operations at hazardous waste TSDF, industrial waste
landfills, industrial wastewater treatnent facilities, used
oil re-refining facilities, crude oil reclamation facilities,
and oil and gas E&P waste land treatnent facilities are
estimated to be approxi mately 51,500 My/yr of organic HAP
The results indicate for the off-site waste operations source
category approximately 90 percent of the total nationw de
organi ¢ HAP em ssions occur at hazardous waste TSDF
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TABLE 2-1. ESTI MATED NATI ONW DE ORGANI C HAP EM SSI ONS
FOR OFF- SI TE WASTE OPERATI ONS SOURCE CATEGORY
Esti mat ed Type of Esti mat ed Esti mat ed
Type of Facility Nunber of Mat eri al Nat i onw de Nat i onw de
Receiving Materials Exi sting Recei ved from Quantity of Organi ¢ HAP
From O f-Site® Facilities Of-site® Mat eri al Em ssi ons
Nat i onw de Managed (My/ yr)
(1,000 My/yr)
hazar dous wast e 26, 000 34, 000
Hazar dous waste TSDF(® 710
nonhazar dous 9. 400 12. 000
wast e
| ndustrial wast ewat er | 15 nonhazar dous 22000 3. 600
treat nent operations(¥ wast ewat er
| ndust ri al waste 10 i ndustri al 1. 800 1.300
[ andfill s(® process waste
Crude oil reclamation
and | and treat nent 26 E&P wast e 230 600
o mat eri al
facilities(®
Used oi | re-refining 4 used oi | 430 50
facilities(9

Not es:

(a) Types of off-site waste facilities estinmated to include individual facilities emtting nore than 10 ton
per year of an individual organic HAP or nore than 25 ton per year of total organic HAP.

(b) "Hazardous" refers to materials defined to be a "hazardous waste" under RCRA regul ations.
"Nonhazardous" refers to materials not defined to be a "hazardous waste" under RCRA regul ations.

(c) Estimates based on EPA Ofice of Solid Waste (OSW 1986 nati onwi de survey dat a.

(d) Estimates based on EPA Ofice of Water 1989 nati onwi de survey dat a.

(e) Estimates based on 1994 tel ephone contacts of industry representatives and waste managenent conpani es.

(f) Estimates based on information gathered during site visits of oil and gas E&P waste managenent
facilities in 1993 and a 1985 production waste survey.

(g) Estimates based on EPA OSWestinmates of nati onw de used oil

managenent practices for 1991.
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3.0 SOURCE CATEGORY EM SSI ON PO NTS

Thi s chapter discusses the types of em ssion points at
off-site waste operations facilities from which organic
em ssions to the atnosphere may occur. The organic vapors
emtted fromthese em ssion points are conposed of varying
anounts of organic hazardous air pollutants (HAP) as well
vol atil e organi c conpounds (VOC) depending on the specific
organi c constituent conposition of the waste materials being
managed at the em ssion point. Section 3.1 presents a brief
overview of the types of waste managenent units comonly used
at off-site waste operations facilities. The organic HAP
em ssion point type classifications used for the off-site
wast e operations source category inpact analysis are described
in Section 3. 2.

3.1 WASTE MANAGEMENT UNI TS
3.1.1 Tanks

Tanks are used for many different applications at
off-site waste operations facilities to accunul ate, store, or
treat waste materials containing organics. These tanks can be
ei ther open tanks (i.e., the surface of the waste material is
exposed directly to the atnosphere), covered tanks (i.e., the
surface of the waste material is enclosed by a roof or cover),
or pressure tanks (i.e., the waste material is stored at
pressures above atnospheric pressure).

Organic em ssions result fromthe volatilization of
organi cs-contai ning waste materials placed in the tank, and
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t he subsequent rel ease of these organic vapors to the
at nosphere. For open tanks, the organic vapors rel eased from
the surface of the waste material are dispersed i mediately
into the atnosphere by diffusion and the wnd effects. The
rate of organic volatilization is increased when the waste
material is heated or when the waste material is agitated or
aerated (e.g., the use of surface aerators in open-top tanks
to increase the supply of oxygen for m croorgani sns in
bi ol ogi cal wastewater treatnent units). However, under
certain operating conditions, the m crobes in biological
wast ewat er treatnment process can degrade (i.e., destroy)
certain organic conpounds in the waste material at a rate nuch
faster than the organic conpounds can volatilize and be
released into the air. 1In this special case, organic
em ssions from an aerated open-top tank are | ow

Covering a tank (referred to as a "fixed-roof tank")
significantly | owers organic em ssions conpared to open tanks.
However, organic em ssions still occur from fixed-roof tanks
as a result of the displacenent of organic vapors which have
collected in the encl osed space above the waste surface
t hrough vents on the tank roof. This displacenent occurs
during tank filling operations when the vapors are pushed out
t hrough the tank vents by the rising level of liquid in the
tank (commonly referred to as "working losses"). Oganic
em ssions, to a |l esser extent, also occur from organic vapor
di spl acenent when the volunme of the vapor in the tank is
i ncreased by fluctuations in anbient tenperature or pressure
(comonly referred to as "breathing | osses”). The quantity of
organic em ssions froma fixed-roof tank varies greatly
depending on volatility of the organic constituents in he
waste materials placed in the tank, and whether the tank vents
are open to the atnosphere, equipped with a pressure-vacuum
relief valves, or vented to an air em ssion control device.
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Organic em ssions froma properly operated tank using a
floating roof or a pressure tank are very low Installing a
cover which floats on the waste surface essential elimnates
t he vapor space inside the tank in which organic vapors can
collect. Small quantities of organic em ssions occur from
smal | openings for floating roof deck fittings (comonly
referred to as "working | osses”), and fromthe evaporation of
the liquid that wets the inside tank wall as the roof descends
during enptying operations (comonly referred to as
"W t hdrawal | osses"). Additional organic em ssions from
floating roof tanks occur if there are gaps or holes in the
seal s between the roof rimand the tank wall. Pressure tanks
operate as closed systens and do not emt organi c vapors under
nor mal operating conditions.

3.1.2 Containers
Waste materials frequently are delivered to off-site

waste operations facilities in containers such as druns,
roll-off boxes, tank trucks, and rail cars. [In addition,
certain types of containers (e.g., druns, dunpster, and
roll-off boxes) can be used at the facility to accunul ate,
store, and treat waste materials. Druns used for waste
managenent are typically fitted with lids. Tank trucks and
tank railcars are equipped with hatches or ports which are
opened when waste materials are being | oaded or unl oaded.
Dunpsters and roll-off boxes used for handling waste materials
are frequently open-top but, in sone applications, lids or
covers are installed on these types of containers.

Organic em ssions fromcontainers can result by severa
em ssion mechani sms. Qpen containers are an em Ssi on source
when organi cs evaporate fromthe exposed surface of the waste
material placed in the container. Organic em ssions occur
during loading of liquid, slurry, and sludge waste materials
into containers due to the displacenment of organic vapors out

t hrough cont ai ner openings (e.g., the unplugged bung on a drum
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lid, the open hatch on a tank truck or tank railcar) by the
rising |level of material in the container. The organic

em ssions from |l oading operations are greatest when spl ash
filling is used. During this type of |oading operation, the

i npact of the incom ng waste material on the surface of
material already in the container creates turbul ence and

spl ashing which tends to quickly saturate the vapors above the
waste surface with organics. O ganics em ssions during

| oadi ng operations using subnmerged fill are significantly

| oner because the incomng waste material is discharged bel ow
the waste surface elimnating the splashing and reducing the
degree of saturation of the displaced vapors.

3.1.3 Surface | npoundnents

Liquid, slurry, and sludge waste materials are nmanaged at
sone off-site waste operations facilities in surface
i npoundnents. A surface inpoundnent is an earthen pit, pond,
or lagoon which may be lined with a synthetic nenbrane |iner
or other materials. The nost common use of surface
i npoundnents at off-site waste operations facilities is for
wast ewat er treatnment systens. Exanples of surface inpoundnment
used for wastewater treatnent systens include accumul ati on of
on-site rainfall runoff, m xing and equalization of wastewater
streans collected fromnultiple sources, neutralization of
aci di c wastewaters, and bi odegradati on of organics in
wast ewaters. Surface inpoundnents are sonetines used for
di sposal of liquid, slurry, or sludge waste materials that are
not defined to be a RCRA hazardous waste. The use of surface
i npoundnents for managi ng RCRA hazardous wastes i s decreasing
as many TSDF owners and operators are choosing to convert
their existing surface inmpoundnents to tanks.

Organic em ssions from surface i npoundnents occur as
organi cs evaporate fromthe exposed surface of the waste
materials placed in the i npoundnent. Surface inpoundnments

cont ai ni ng organi c-contai ning waste materials have a high
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organi c em ssion potential because of the very | arge exposed
surface area (typical-size surface inpoundnents cover severa
acres or nore) and the long residence tine that waste

mat eri al s have in the inpoundnent (sonetinmes weeks or nonths).
These two factors often allow the | oss of nost of the volatile
organi c constituents. In addition, when nechanical or
diffused air aerators are used to enhance a bi odegradation
process performed in a surface inpoundnent, the aerators cause
turbul ent surface areas which significantly increases the rate
of organic em ssions near the aerators.

3.1.4 Landfills

A landfill is usually an excavated, lined pit or trench
into which waste materials are buried for pernmanent disposal.
| f any organics remain in the waste materials that are placed
in landfill, organic em ssions occur as a result of the
vol atilization of organics fromthe exposed waste materi al
surface until the material is covered by a |ayer of soil.
Once the waste material is covered, additional organic
em ssions can still occur over extended periods of tinme due to
the diffusion of organic vapors fromthe waste materials
upward to the soil surface as well as the m gration of
or gani c-cont ai ni ng gases fornmed by the deconposition of waste
materials in the landfill.

3.1.5 Land Treatnent Units
For land treatnment, a waste material is spread on or

injected into the soil, and then the soil is tilled to allow
aerobic soil bacteria adequate oxygen to conpose the organic
conpounds contained in the material. However, tilling also

i ncreases the surface area of the waste matter that is exposed
to the atnosphere. Organic em ssions are generated due to the
vol atilization of organics fromthe exposed surface of the
waste materials primarily during application and tilling.
After application and tilling organic em ssions continue to
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occur fromthe soil and/or waste material m xture, although at
a decreasing rate, until all of the volatile organics
originally in the applied waste material are either emtted or
bi ol ogi cal | y degraded.

3.1.6 MWastepiles
A wastepile is used for the storage or treatnent of

solid, nonflow ng waste materials on the ground, on a pad, or
ot her open area exposed to the anbient air. The organic

em ssion mechanismfor waste piles is simlar to that for
uncovered waste material placed in a landfill; volatilization
of organics fromthe exposed surface of the waste material and
the diffusion of organic vapors fromthe waste material within
the waste pile to the surface of the surface.

3.1.7 Oher Treatnent Processes

At off-site waste operations facilities, waste treatnent
processes are commonly enpl oyed when nanagi ng waste naterials
cont ai ni ng organics. Exanples of these waste treatnent
processes include batch distillation units, thin-film
evaporators, solvent extraction units, air stripping units,
and steam stripping units. Em ssions fromthese types of
waste treatnent processes primarily occur through the process
vent .

A "process vent" is a pipe, stack, duct, or simlar
openi ng through whi ch gases and vapors generated in a process
unit or waste managenent unit are exhausted to the atnosphere.
Organic em ssions from process vents result primarily from
venting organi c vapors and evacuation of equi pnent for vacuum
processi ng. These em ssions occur at the point at which the
or gani c-contai ni ng vapors and gases exit the process vent
outlet into the atnosphere. Process vents can be used to
directly vent the process colum or vessel, to vent condensers
serving this process equipnent, and to indirectly vent the
process equi pnent through tanks which are integral conponents
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of the process (e.g., distillate receivers, bottons receivers,
surge control tanks, separator tanks, and hot wells).

3.1.8 Ancillary Equi pnent

Anci | I ary equi pnent is needed throughout an off-site
waste operations facility to operate tanks and the waste
treat nent processes described in Section 3.1.7 of this
chapter, for container |oading and unl oadi ng operations, for
transfer of waste material from one waste managenent unit to
anot her, and for other waste nmanagenent operations. Punps and
val ves are used extensively for handling liquid, slurry, and
sl udge waste materials. Many connectors such as fl anges and
threaded fittings are needed to join sections of pipe or
equi pnent. Oher ancillary equi pnent consist of conpressors,
agitators, pressure relief devices, sanpling connections,
open-ended |ines, accunul ator vessels, and instrunentation
syst ens.

Organi c em ssions occur fromancillary equi pnent
contai ning or contacting gases or |iquids that have organic
constituents. Organic vapors can be emtted directly to the
at nosphere by flow ng through small openings created in worn
or defective punp and val ve packings, flange gaskets, or other
types of equipnment seals. |In addition, organic em ssions
occur when liquids | eak outside the equi pment exposing the
| eaked fluid to the anbient air. Em ssions result when
organics contained in the drip, puddle, or pool of |eaked
[iquid evaporate into the atnosphere. Although the quantity
of organic em ssions froma single leak is small, when many
equi pnrent | eaks occur at a facility, the total organic
em ssions from equi pnent | eaks can be significant.

3.2 SOURCE CATEGCORY EM SSI ON PO NTS
For the control option inpact analysis, the EPA
classified the organic HAP em ssion sources for the off-site
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wast e operations source category into five em ssion point
t ypes:

Tanks. The tank em ssion point type for the off-site
wast e operations source category represents the organic
em ssions fromall waste material nmnanagenment in tanks

i ncl udi ng wast ewater treatnent tanks.

Cont ai ners. The container em ssion point type for the

off-site waste operations source category represents the
organic em ssions fromthe handling of waste materials in
drums, dunpsters, roll-off boxes, trucks, and rail cars.

Land Di sposal Units. The land disposal unit em ssion

point type for the off-site waste operations source
category represents the organic em ssions from surface

i npoundnents, landfills, land treatnment units, and waste
pil es.

Process Vents. The process vent em ssion point type for

the off-site waste operations source category represents
the organic em ssions from process vents on batch
distillation units, thin-filmevaporators, solvent
extraction units, air stripping units, and steam
stripping units.

Equi pnent Leaks. The equi pnent | eak em ssion point type

for the off-site waste operations source category
represents the organic em ssions fromgaseous and liquid
| eaks in punps, valves, flanges, conpressors, agitators,
pressure relief devices, sanpling connections, open-ended
i nes, accunul ator vessels, and instrunentation systens.
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4.0 CONTROL TECHNOLOG ES

This chapter describes the organic em ssion reduction
strategi es considered by the EPA to devel op organi c HAP
control options for the off-site waste operations source
category. Organic HAP conpounds in general are a subset of
all organi c conpounds that can potentially be emtted to the
at nosphere. Thus, the sane control technol ogies used to
control total organic em ssions are applicable to controlling
organi ¢ HAP em ssions from waste operations.

One strategy for reducing organic em ssions applicable to
all types of waste managenent units is to pretreat the waste
materials to reduce the organic content of the waste materi al
before the material enters the unit. Section 4.1 discusses
pretreatment processes which can be used for renoving organics
fromor destroying organics in waste materials. An
alternative strategy is to apply add-on organi c em ssion
controls on each waste managenment unit in which
organi c-contai ning waste nmaterials are managed. Section 4.2
identifies the add-on organic em ssion controls selected by
the EPA as nost appropriate for waste managenent unit types
described in Chapter 3 for the off-site waste operations
source category.

Background information is not presented in this chapter
regardi ng the sel ected control technol ogies, alternative but
| ess effective control technol ogies, or energing but not
commercially avail abl e control technol ogies. For detailed
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background i nformati on on organic em ssion control
technol ogies, the reader is referred to other published EPA
docunents as cited throughout this chapter.

4.1 WASTE PRETREATMENT

Pretreatnment of the waste materials, to renove or destroy
the organics in the waste materials, reduces organic em ssions
fromall subsequent waste nanagenent units handling these
materials without the need to apply add-on em ssion controls
on these units. Volatile organic conpounds can effectively be
renmoved from many waste materials using conventional processes
such as steam stripping, air stripping, solvent extraction, or
thin-fil mevaporation. Biological degradation processes also
can be used to destroy volatile and other organic conpounds in
wastewaters (e.g., activated sludge wastewater treatnment
processes). All forns of waste materials containing organics
can be burned in an incinerator to destroy organics and
produce inorganic waste materials for subsequent nmanagenent at
the off-site waste operations facility. Background
information regarding treatnent processes for waste materials
containing organics is available in References 1 and 2 for
this chapter.

The organi c renoval performance of nonconbustion
treat nent processes is dependent on, anong other factors
specific to the process used, the concentration and volatility
of the specific organic constituents contained in the waste
materials. For organic conpounds that have high volatilities
(e.g., these include HAP conpounds such as benzene, carbon
tetrachl ori de, chl orobenzene, chloroform ethyl ene oxide,
nmet hyl ene chl ori de, tetrachl oroethene, toluene, vinyl
chl oride), organic renoval efficiencies of 90 percent and
hi gher can be achieved. However, it is inportant to note that
many nonconbustion treatnent processes produce byproducts,
residual materials, or gas streans which contain the organic

conpounds renoved fromthe waste materials. Thus, to achieve
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actual organic em ssion reductions fromthe off-site waste
operations facility, these secondary materials and gas streans
must al so be properly managed in units using organi c em ssion
controls to prevent subsequent rel ease of the organics into

t he at nosphere.

4.2 ADD- ON ORGANI C EM SSI ON CONTROLS

When organi c-containing waste materials are placed in a
wast e managenent unit, organic em ssions released fromthe
unit can be reduced by adding em ssion controls at the
i ndi vi dual em ssion points on the unit and its ancillary
equi pnent. The organic em ssion controls which are applicable
and effective to a particular type of waste managenent unit
vary dependi ng on the source size and the organic em ssion
mechani sns.

4.2.1 Tanks

Several alternative organic em ssion controls are
avai l abl e for nost tank types in which organic-containing
waste materials are nmanaged dependi ng on the concentrati on and
volatility of the organic constituents in these waste
materials as well as the tank use, design, and size. The
first step to controlling tank organic em ssions is to convert
wast e operations performed in open tanks to closed tanks. In
many cases, roofs can be retrofitted to existing open tanks.
Al t hough fi xed-roof tanks provide | arge reductions in organic
em ssions conpared to open tanks, significant quantities of
organic em ssions can be emtted froma fixed-roof tank that
either is used to manage waste materials conposed of higher
volatility organic conpounds or is used to manage | arge
quantities of |low organic concentration or low volatility
waste materials. |In these cases, additional organic em ssion
controls are needed to achieve | ow organic em ssion |evels
fromthe tank. These controls include using a floating roof
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tank, a pressure tank, or a fixed-roof tank connected through
a closed vent systemto an organic em ssion control device.

Organic em ssions froma properly designed and nai ntai ned
floating roof tank are very low. Floating roofs can be
installed internally in fixed-roof tanks or used externally
wi thout a fixed-roof. As applied to off-site waste
operations, application of floating roofs can provide
effective organic em ssion control for cylindrical,
vertical -wall tanks used for storage of waste materials or,
under sone circunstances, treatnment of waste materials.
Because the roof deck floats on the surface of the waste
material placed in the tank, a floating roof cannot be used
where the presence of the roof deck on the waste surface
interferes with the treatnent process (e.g., biological
wast ewat er treatnment tanks using surface m xing or aeration
equi pnent) .

Pressure tanks are nost commonly used for the storage of
gaseous waste materials but can also be used for liquid waste
materials. This type of tank is designed to operate safely at
i nternal pressures above atnospheric pressure. Consequently,
a pressure tank is operated as a cl osed systemthat does not
emt organic vapors at normal storage conditions or during
routi ne | oadi ng and unl oadi ng operations. Pressure-relief
val ves are installed on a pressure tank to open only in the
event of inproper operation or an enmergency to prevent the
internal tank pressure fromexceeding the design limt.

In all cases for tanks nanagi ng waste naterials
cont ai ni ng organi cs, organic em ssions can be controlled by
covering the tank and venting the tank through a cl osed vent
systemto an organi c em ssion control device. These organic
em ssion control devices can be grouped into two general
categories: vapor recovery control devices and vapor
destruction control devices. Vapor recovery control devices
use nonconbustion processes to extract the organics fromthe
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vent stream for potential recycling or reuse. These control
devi ces include carbon adsorbers, condensers, and absorbers.
Vapor destruction control devices use conbustion/oxidation
processes to destroy the organics in the vent stream before it
is discharged to the atnosphere. These control devices
include flares, thermal vapor incinerators, catalytic vapor
incinerators, and boilers and process heaters. The type of
control device best suited for reducing organic em ssions from
a tank depends on the size of the tank and the characteristics
of the organic vapor streamvented fromthe tank

Addi ti onal background information regarding the
application of floating roofs, pressure tanks, and control
devices for controlling tank organic em ssions fromwaste
operations is available in Reference 3.

4.2.2 Containers
Organic em ssions fromcontainers in which waste

mat eri al s contai ning organics are handl ed are controlled by
usi ng vapor |eak-tight covers on the containers and using

subnerged fill loading of liquid, slurry, and sludge type
waste materials into containers. |In subnerged fill I oading,
the influent pipe used to fill the container is positioned

bel ow t he surface of the waste material already in the
container. This control technique significantly reduces the

i nduced turbul ence, evaporation, and liquid entrai nnent that
occurs during splash | oading operations. Subnerged fill

| oading is applicable to the |oading of |iquid wastes and many
sl udges into containers of all types.

4.2.3 Land Disposal Units
If waste materials are not pretreated to renove organics

prior to disposal, then organic em ssions from surface

i npoundnents, landfills, land treatnment units, and waste piles
must be controlled by covering the entire surface of the unit
through installation of a flexible nmenbrane cover or by
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enclosing the unit in arigid or air-supported structure which
is vented to a control device. Because |and disposal units
typically enconpass very large areas (on the order of acres),

t he EPA considers the renoval of organics fromthe waste
material prior to disposal to be a nore practical approach for
controlling organic em ssions fromland di sposal units at
off-site waste operations facilities.

Add-on organi c em ssion controls have been applied to
surface i npoundnents. Using a floating nenbrane cover on a
surface inmpoundnent is analogous to using a floating roof in a
tank for organic em ssion control. A floating nmenbrane cover
consists of |arge sheets of a synthetic, flexible nmenbrane
material (e.g., high-density pol yethyl ene) seaned or wel ded
together to forma cover that floats directly on the surface
of the waste material placed in the inmpoundnent. The |evel of
organi c em ssion control achieved by a floating nenbrane cover
depends on the type and thickness of nenbrane nmaterial as well
as the specific organi c conpounds conposi ng the waste
mat erials on which the cover is installed. Additional
background information regarding the use of floating nenbrane
covers for organic em ssion control is available in
Ref erence 4 for this chapter.

When installation of a floating nmenbrane cover i s not
possi bl e such as in the case of a treatnent surface
i npoundnent using surface aerators, organic em ssions froma
surface i nmpoundnent have been controlled by erecting an
ai r-supported structure over the entire surface of the
i mpoundnent and venting the enclosure through a cl osed vent
systemto a control device. An air-supported structure is a
pl astic-reinforced fabric shell that is inflated and therefore
requires no internal rigid supports. Large fans are used to
bl ow air through the structure and out a vent system connected
to a control device. The sane control devices discussed for
tanks in Section 4.2.1 of this chapter generally apply to
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controlling organic em ssions from surface inpoundnents.
Addi ti onal background information regarding application of
ai r-supported structures to covering surface inpoundnents is
avail able in Reference 5 for this chapter.

An alternative approach to applying add-on organic
em ssion controls to surface inpoundnents is to replace the
surface inmpoundnent with tanks that use the add-on organic
em ssion controls described in Section 4.2.1 of this chapter.
Many owners and operators of existing facilities that manage
hazardous wastes in surface i npoundnments are already choosing
to use this approach to conply with other regul ati ons.

4.2.4 Process Vents

Controlling process vent organic em ssSions requires
di scharging the organi c vapors and gases fromthe vent through
a closed vent systemto an organic em ssion control device.
Consi dering process vent stream characteristics, the contro
devices nost likely to be used to control organic em ssions
fromprocess vents at off-site waste operation facilities are
carbon adsorbers, condensers, flares, and thermal vapor
i ncinerators. Additional background information regarding the
application of control devices for controlling process vent
organi c em ssions fromwaste operations is available in
Ref erence 6 for this chapter

4.2.5 Equi pnrent Leaks

Two basi c approaches are effective for controlling
organic em ssions that occur as a result of |eaks from
anci |l ary equi pnment containing or contacting organic waste
materials: (1) inplenenting a work practice referred to as a
| eak detection and repair (LDAR) program or (2) equipnment
nodi fications. A LDAR programis primarily applicable to
controlling organic em ssions from | eaki ng punps, valves,
connectors, and, to a | esser degree, conpressors. Leaks from



other types of ancillary equipnment are nore easily controlled
by equi prent nodifications.

A LDAR programinvol ves periodic nonitoring of ancillary
equi pnent conponents (e.g., valves, punp seals, flanges) by
facility personnel using a portable organic vapor detector to
identify those conponents that are | eaking. Once a |eaking
conponent is detected, the conponent is adjusted, repaired, or
repl aced as needed to stop the leak. Inplenenting a LDAR
programis estimated to reduce organic em ssions from
equi pnent | eaks on the order of 70 to 90 percent dependi ng on
the | eak detection nonitoring frequency and the organic
concentration | evel used for defining a | eak.

Equi prent nodifications mnimze, if not elimnate, the
potential for the equipnment to | eak during normal operations.
Exanpl es of effective equi pnent nodifications include:
installing dual nechanical seals with a barrier fluid on
punps; installing sealless type punps; installing diaphragm or
seal ed-bel |l ows type val ves; using a rupture disk as the
pressure relief device; installing closed-loop sanpling lines;
and installing caps or plugs on open-end lines. Wen the
appropriate nodifications are nmade on equi pnent conponents,
| eak detection nonitoring of the conponent is not required.

Addi ti onal background information regarding the
application of LDAR prograns and equi pnent nodifications for
controlling organic em ssions from | eaking waste operation
equi pnent is available in Reference 7.
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5.0 ORGANI C EM SSI ON | MPACT ESTI MATES

This chapter presents organic em ssion inpact estinmates
for control options to reduce organic HAP em ssions fromthe
off-site waste operations source category. The control
options selected for analysis are described in Section 5.1.
Section 5.2 describes the baseline used by EPA to conpare
reductions for each control option. A summary of the general
met hodol ogy used to estimate the | evel of organic em ssion
reducti on each control option would achieve if inplenented is
presented in Section 5.3. Estimtes of organic HAP and VOC
em ssion reductions for each control options are presented
Section 5. 4.

5.1 SELECTI ON OF CONTROL OPTI ONS

To devel op the NESHAP for off-site waste operations
source category, the EPA identified and eval uated a variety of
possi bl e control options for applying the organic em ssion
controls identified in Chapter 4 of this docunent to the
em ssion point types identified in Chapter 3 of this docunent.
Different control options were identified by varying which
wast e managenent units within an em ssion point type that
woul d use organic em ssion controls and the types of organic
em ssion controls applied to these units.

Many possi ble control options can be identified for an
em ssion point type. However, evaluating every conceivable
control option regardl ess of the control option's potenti al
ef fectiveness to reduce organic HAP em ssions is not
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practicable. Therefore, the EPA selected only the control
options for this analysis that would |ikely produce
significant reductions in the organic HAP em ssion | evel for
the em ssion point type. Control options judged likely to
produce little or no reductions in the organic HAP em ssion

| evel for an em ssion point type were excluded fromfurther
consideration. The control options used for the off-site
wast e operations source category inpact analysis are described
in the follow ng subsections.

5.1.1 Tank Control Options

Three control options were identified for the tank
em ssion point type (labeled Options T1, T2, and T3). All
three of these control options would require that all tanks

managi ng waste materials received fromoff-site and having a
vol atil e organi c HAP concentration equal to or greater than

100 ppnw use covers as a mnimum | evel of control. The

di fference between the control options is whether certain of
t hese covered tanks be required to use additional organic

em ssion controls based on the organic HAP vapor pressure of
the waste material placed in the tank.

Option T1 would require the use of covered tanks for al
waste materials wwth a volatile organic HAP concentration
equal to or greater than 100 ppmw. No additional controls
woul d be required regardl ess of the organic HAP vapor pressure
of the waste material placed in the tank.

Option T2 would require the use of covered tanks for al
waste materials wwth a volatile organic HAP concentration
equal to or greater than 100 ppmw. In addition, all tanks
managi ng waste materials having an organi ¢ HAP vapor pressure
action level equal to or greater than 0.75 psia would be
required to use, in conbination with the cover, a closed vent
systemw th control device that achieves a total organic
control efficiency of 95 percent (or use of an equival ent
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control technol ogy, such as the installation of an internal
floating roof inside a fixed-roof tank).

Option T3 again would require the use of covered tanks
for all waste materials with a volatile organic HAP
concentration equal to or greater than 100 ppnw. All tanks
managi ng waste materials having an organi c HAP vapor pressure
action level equal to or greater than 0.1 psia would be
required to use, in conbination with the cover, a closed vent
systemw th control device that achieves a total organic
control efficiency of 95 percent (or an equival ent control
t echnol ogy) .

5.1.2 Containers Control Options
Two control options are identified for the container

em ssion point type (labeled Options C1 and C2). Both of

t hese control options would require that containers managi ng
waste materials received fromoff-site and having a volatile
organi ¢ HAP concentration equal to or greater than 100 ppnmw
use covers as a mninmum |l evel of control. The difference

bet ween the control options is the second control option adds
a requirement for subnerged fill | oading.

Option C1L would require the use of covers on containers
handling waste materials with a volatile organic HAP
concentration equal to or greater than 100 ppnmw. No
addi tional controls would be required.

Option C2 would require the use of covered tanks for al
waste materials with a volatile organic HAP concentration
equal to or greater than 100 ppmw. In addition, when
transferring waste materials into containers by punping,
subnerged fill |l oading would be required if the volatile
organi ¢ HAP concentration of the waste material is equal to or
greater than 100 ppnmw.
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5.1.3 Land Disposal Unit Control Options
One control option is identified for the | and di sposal

unit em ssion point type (labeled Option LD1). This control
option would limt the nmanagenment of waste materials in open
| and disposal units to only those waste materials with a

vol atil e organic HAP concentration | ess than 100 ppnw. No
other realistic control options were identified which could
produce significant additional reductions in the organic HAP
em ssion levels for |and di sposal units.

5.1.4 Process Vent Control Options
One control option is defined for the process vent

em ssion point type (labeled Option PV1). This control option
woul d require that process vents with total organic HAP nass
em ssions equal to or greater than 3 tons/yr be connected to a
control device with a 95 percent organic em ssion control
efficiency. No other realistic process vent control options
were identified that could produce significant additional
reductions in the organic HAP em ssion |level for the em ssion
poi nt type.

5.1.5 Equipnent Leak Control Options
Two control options are identified for the equi pnent |eak

em ssion point type (labeled Options EL1 and EL2). Both
control options would require the control of em ssions from
| eaks i n equi pnent containing or contacting waste materials
with total organic HAP concentrations equal to or greater than
10 percent. The control options differ in the type of |eak
detection and repair (LDAR) work practice programto be
i npl enent ed.

Option EL1 would require control of em ssions froml eaks
i n equi pment containing or contacting waste materials with
total organic HAP concentrations equal to or greater than
10 percent by inplenmenting a LDAR program which follow the
procedures specified in existing NSPS process equi pnent | eak
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st andards pronul gated by the EPA under 40 CFR 60 subparts VWV,
GG and KK, and the NESHAP for process equi pnment | eak
promul gated under 40 CFR 61 subpart V.

Option EL2 would require control of em ssions froml eaks
i n equi pment containing or contacting waste materials with
total organic HAP concentrations equal to or greater than
10 percent by inplenmenting a LDAR program which follow the
procedures specified in the EPA's negotiated regulation for
equi pnent | eaks consistent with the Hazardous O gani ¢ NESHAP
(HON) promul gated by the EPA under 40 CFR 63 subpart H.

5.2 BASELI NE FOR CONTROL OPTI ON COMPARI SON

For the purposes of evaluating the relative organic
em ssion reduction effectiveness of alternative control
options, the EPA defines a "baseline" as a reference point
fromwhich each control option can be conpared. The baseline
represents the estimated | evel of organic em ssions fromthe
source category that would occur in the absence of
i npl emrenting any of the control options. For the off-site
wast e operations source category, a baseline was chosen to
reflect the |level of organic em ssions for each em ssion point
type follow ng inplenentation of air em ssion controls
required by federally enforceable air regulations in effective
as of July 1991. The federally enforceable air regul ations
that the EPA consi dered when devel opi ng the baseline em ssion
estimates fol |l ow

RCRA organic air em ssion standards for
TSDF process vents (40 CFR 264 subpart AA
and 40 CFR 265 subpart AA)

RCRA organic air em ssion standards for
TSDF equi pnent | eaks (40 CFR 264
subpart BB and 40 CFR 265 subpart BB)

RCRA | and di sposal restrictions (40 CFR
part 268)
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I NESHAP for benzene waste operations
(40 CFR 61 subpart FF)
5.3 ORGANI C EM SSI ON ESTI MATI ON METHODOLOGY

I n devel opi ng NESHAP and ot her air standards, the EPA
frequently uses a nodel plant approach for conparing
alternative control options. However, for the off-site waste
operations source category, it is difficult to adequately
characterize the source category using a selection of severa
representative nodel plants. For many of the facilities in
the source category, the quantities and characteristics of
waste materials received at the facility are highly variable
and can change often (as frequently as on a day-to-day basis).
In addition, many different waste managenent unit
configurations are used at off-site waste operations
facilities to nanage these ever changi ng waste nmateri al s.
Consequently, the EPA decided a nodel plant approach is not
appropriate for estimating control option inpacts for the off-
site waste operations source category.

I nstead of using a nodel plant approach for the off-site
wast e operations source category, the EPA decided to
adapt a conputer nodel devel oped by the Agency to estimate
nati onw de organic air em ssion inpacts from RCRA hazardous
waste treatnent, storage, and disposal facilities (TSDF). As
presented in Table 2-1 of this docunent, the EPA esti mtes
that approximately 90 percent of the nationw de total organic
HAP em ssions for the off-site waste operations source
category occur at hazardous waste TSDF. Consequently, the EPA
considers adapting this conputer nodel to be appropriate for
eval uating alternative control options for the off-site waste
operations source category.

The primary sources of site-specific waste data used as
input into the conputer nodel are two conprehensive nationw de
surveys that the EPA O fice of Solid Waste (OSW conducted in
1987: the National Survey of Hazardous Waste Generators
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(referred to hereafter as the "GENSUR"); and the Nati onal
Survey of Hazardous Waste Treatnent, Storage, D sposal, and

Recycling Facilities (referred to hereafter as the "TSDR

Survey"). These data represent waste quantities, waste
conposi tions, and waste managenent practices at hazardous
waste TSDF in 1986, and are the nost recent nati onw de TSDF
waste data available to the EPA on a consistent, industry-w de
basi s.

The data base indicates that 710 TSDF recei ved waste
materials fromoff-site waste generators in 1986. The EPA
adapted its conputer nodel to sinulate the waste nanagenent
process reported in the TSDR Survey to be operating at each of
these TSDF. Organic HAP em ssion factors and em ssion control
cost factors are assigned to each waste managenent processes
using one (or in many cases a conbi nation of several) of the
nodel units devel oped for the TSDF RCRA air rul es projects.
Further details regarding the em ssion estinmation nethodol ogy
are provided in Appendix B to this docunent.

Wast e managenent practices at sonme TSDF have changed
since the data were collected for the GENSUR and TSDR Survey.
| ndustry has inplenmented these changes either to inprove
services or to conply with new EPA regul ati ons pronul gat ed
since 1986. To address these changes, assunptions were
applied in the conputer nodel to better reflect current
i ndustry-w de waste managenent trends (e.g., conversion of
surface i npoundnents to tanks, treatnent of certain wastes
prior to or as an alternative to | and disposal). These
assunptions are summari zed in Table 5-1 and described in
further detail in Appendix B to this docunent.

Addi ti onal assunptions were made to sinulate the
i npl ementation of the different control options in the
conputer nodel. These assunptions are summarized in Table 5-2
and described in further detail in Appendix B to this
docunent .
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5.4 CONTROL OPTI ON ORGANI C EM SSI ON ESTI MATES

The basel i ne organi c HAP and VOC em ssions estimated by
the conmputer nodel for the 710 RCRA hazardous waste TSDF
receiving waste materials fromoff-site are presented in
Table 5-3. At the baseline conditions, the organic HAP
em ssions are estimated to be approxi mately 34,400 My/yr.
Approxi mately 90 percent of these em ssions are fromthe tank
em ssion point type.

A conparison of the organic HAP and VOC emni ssion
reductions for the control options selected for each em ssion
point type are presented in Table 5-4.
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TABLE 5-1. SUMVARY OF BASELI NE ASSUMPTI ONS
USED FOR ORGANI C EM SSI ON ESTI MATES

RCRA Organic Air Em ssion Standards
for TSDF Process Vents

(40 CFR 264 subpart AA and 40 CFR 265 subpart AA)

Process vents on processes |listed in data base as
distillation, solvent extraction, thin-film
evaporation, steamstripping, or air stripping and
estimated to have a total organic nass enm ssions > 3
tons/yr are assunmed to be vented to a control device
with a 95% organi c em ssion control efficiency.

RCRA Organic Air Em ssion Standards
for TSDF Equi pment Leaks

(40 CFR 264 subpart BB and 40 CFR 265 subpart AA)

Waste streans reported in the data base with total
organi c concentrations > 10 percent are assuned to
be controlled by inplenenting a | eak detection and
repair (LDAR) program which results in an em ssion
reduction ranging from70%to 75% dependi ng on the
formof the waste materials.

RCRA Land Di sposal Restrictions
(40 CFR part 268)

Al'l surface inpoundnents reported in the data base
to be used for storage or treatnent are assuned to
be cl osed and the waste materials nanaged in these
units to be managed in new tanks.

Al'l surface inpoundnents reported in the data base
to be used for disposal are assuned to be replaced
by (or closed as) landfills.

All waste streans reported to be disposed in a | and
treatnment unit or landfill unit are assuned to be
treated to neet the LDR treatnent standards prior to
di sposal
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TABLE 5-1. (concl uded)

NESHAP for Benzene Waste Operations
(40 CFR 61 subpart FF).

Al'l waste streans reported in the data base to have
a benzene concentration > 10 ppnmw use organic
em ssion controls to conply with rule.

Af f ect ed non-wastewat er streans nmanaged in tanks are
vented to control devices with a 95% organic
em ssion control efficiency.

Affected wastewater streans are pre-treated by steam
stripping to reduce the benzene concentration of the
waste streamto 10 ppnw or to the benzene
concentration corresponding to a 99% renoval of
benzene fromthe wastewater stream whichever
concentration value is higher.

Processes handling affected waste streans are vented
to control devices with a 95% organi c em ssi on
control efficiency.
Transfer of affected waste streans into containers
is by subnerged fill | oading.

O her Organic Em ssion Controls
Organic em ssion control equi pnent reported in data

base to be in place at a facility are assuned to be
i n operation.

5-10



TABLE 5-2. SUMVARY OF CONTRCL OPTI ON ASSUMPTI ONS

USED FOR ORGANI C EM SSI ON ESTI MATES
Tank Control Options

Open tanks reported in the data base managi ng waste
streans with estimated volatile organic HAP
concentrations > 100 ppnw are converted to covered
t anks.

Al'l hazardous waste quantities reported in the data
base to managed in surface inpoundnents are assuned
to now be managed in tanks.

Cont ai ner Control Options

Organic control efficiency for subnerged fil
| oading is assuned to be 65%

Land Di sposal Unit Control Option

Al'l hazardous waste quantities reported in the data
base to managed in surface inpoundnents are assuned
to now be managed by treatnent and di sposal in
landfills.

Al l hazardous waste streans reported to be disposed
inaland treatnment unit or landfill unit are
assuned to be treated to neet the LDR treatnent
standards prior to disposal.

Process Vent Control Option

Al'l process vent streans associated waste materials
with volatile organic HAP concentration > 100 ppm or
HAP vapor pressure > 0.1 psia are assuned to be
vented to control device with a 95% organi c em ssion
control efficiency.

Equi prent Leaks Control Options

Organic control efficiency assigned to "NSPS' type
LDAR programis 70%to 75% dependi ng on the form of
the waste stream

Organic control efficiency assigned to "negoti ated
rule” type LDAR programis 88%
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TABLE 5-3. ORGANI C EM SSI ON ESTI MATES
FOR BASELI NE

Tot al Tot al
Em ssi on Organi ¢ HAP VOC
Poi nt Em ssi ons Em ssi ons

Type (My/yr) (My/yr)
Tanks 30, 900 37, 400
Cont ai ners 2,530 3, 060
Land di sposal units(® 420 510
Process vents 310 370
Equi pnment | eaks 270 330
TOTAL® 34, 430 41, 660

NOTES:

(a) For analysis, it is assuned that there is
no di sposal of waste materials in surface
surface i1 npoundnents

i npoundnents. Al

are assuned to be converted to tanks.

(b) Total may differ from sum of

val ues due to rounding.
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TABLE 5-4.

ORGANI C EM SSI ON ESTI MATES

FOR CONTROL OPTI ONS

Organi c Tot al Tot al
Em ssi on Em ssi on Organi ¢ HAP VOC
Poi nt Cont r ol Em ssi ons Em ssi ons
Type Level (My/ yr) (My/ yr)
Basel i ne 30, 900 37, 400
Option T1 12, 200 14, 800
Tanks Option T2 2, 840 3, 440
Option T3 2,240 2,710
Organi c Tot al Tot al
Em ssi on Em ssi on Organi ¢ HAP VOC
Poi nt Cont r ol Em ssi ons Em ssi ons
Type Level (My/ yr) (My/ yr)
Basel i ne 2,530 3, 060
_ Option C1 2,530 3, 060
Cont ail ners -
Option C2 890 1, 080
Organi c Tot al Tot al
Em ssi on Em ssi on Organi ¢ HAP VOC
Poi nt Cont r ol Em ssi ons Em ssi ons
Type Level (My/ yr) (My/ yr)
Units Option LD1 290 350
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TABLE 5-4. (concl uded)
Organi c Tot al Tot al
Em ssi on Em ssi on Organi ¢ HAP VOC
Poi nt Cont r ol Em ssi ons Em ssi ons
Type Level (My/ yr) (My/ yr)
Basel i ne 310 370
Process Vents Option PV1 310 370
Organi c Tot al Tot al
Em ssi on Em ssi on Organi ¢ HAP VOC
Poi nt Cont r ol Em ssi ons Em ssi ons
Type Level (My/ yr) (My/ yr)
Basel i ne 270 330
) Option EL1 270 330
Equi pnment Leaks -
Option EL2 150 180
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6.0 OTHER ENVI RONMVENTAL AND ENERGY | MPACTS ESTI MATES

This chapter presents estinates of the environnental
i npacts ot her than organic em ssions reduction and the energy
i npacts associated with the control options selected in
Chapter 5 of this docunent for the off-site waste operations
source category. Section 6.1 identifies the types of other
envi ronnmental and energy inpacts that may occur from
i npl enenting the control options. A summary of the
nmet hodol ogy used to estimate these inpacts is presented in
Section 6.2. Estimates are presented in Section 6.3 of the
control option secondary air inpacts, water inpacts, solid
wast e inpacts, and energy inpacts.

6.1 | DENTI FI CATI ON OF OTHER CONTROL OPTI ON | MPACTS

| mpl enent ati on of the control options analyzed for the
off-site waste operations source category (refer to
Section 5.1 in this docunent) would require using a variety of
organi c em ssion control techniques. Sonme of the control
options are based on equi pnent requirenents (e.g.,
installation of a cover on a tank or container) or work
practices (e.g., facility workers conduct an equi pnment | eak
detection and repair progran) that reduce organic em ssions
with essentially no other environnental or energy inpacts.
For other control options, the types of organic em ssion
controls selected by the facility owner or operator may result
in other environnental inpacts and have energy i npacts.

6-1



The primary source of other environnmental and energy
inpacts is expected to result fromthe operation of control
devices used to renpove or destroy organics in captured vapor
streans. Electric notor-driven fans, blowers, or punps,
dependi ng on the type of control device, are used for
operations such as noving the captured organic vapors to the
control device, circulating cooling water through a condenser,
or punping recovered liquids to an accunul ation tank.
Generation of the electricity to operate the control device
often requires burning of fuel in an electric utility power
pl ant whi ch produces air em ssions, wastewater discharges, and
solid wastes. \When carbon adsorption systens are used, the
organi ¢ HAP renoved fromthe vapor stream are adsorbed on the
activated carbon in the control device. Once the carbon
beconmes saturated with organics, it nust be regenerated with
steam or disposed of in a landfill. Producing regeneration
steamin a boiler creates both secondary air and energy
i npacts. Disposal of the spent carbon produces a solid waste
i npact .

The types of other environnental and energy inpacts that
may occur frominplenmenting each of the control options are
identified in the foll ow ng subsecti ons.

6.1.1 Tank Control Options
The first tank control option (Option T1l) requires the

installation of a cover on an open tank. The operation of a
cover does not require an energy source nor does it generate
gaseous, liquid, or solid wastes. Consequently, there are no
ot her environnmental or energy inpacts associated with

Option T1. However, the other two tank control options
(Options T2 and T3) require certain tanks use floating roofs
or be vented to a control device. Consequently, other

envi ronnmental and energy inpacts wll occur for Options T2 and
T3 at those facilities where control devices are used to

i npl ement the control option requirenents.
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6.1.2 Container Control Options
Both of the control options for containers (Options Cl

and C2) require the use of covers. In addition, Option C2
requires the use of subnerged fill pipes for |oading certain
waste materials into containers. The operation of this

equi pnent does not require an energy source nor does it
generate gaseous, liquid, or solid wastes. Consequently,
there are no other environnental or energy inpacts associ ated
with the container control options.

6.1.3 Land Disposal Units Control Option
The | and di sposal control option (Option LD1) limts the

managenent of waste materials in open |and disposal units to
only those waste materials with a volatile organic HAP
concentration | ess than 100 ppnmw. For the control option
anal ysis, the EPA assunes that facility owners and operators
will nmeet the control option requirenents by pretreatnent of
waste materials to reduce the volatile organic HAP
concentration to bel ow 100 ppmw. Operation of pretreatnent
processes produces ot her environnmental and energy inpacts.

6.1.4 Process Vent Control Option
The process vent control option (Option PV1) requires

that process vents with total organic HAP mass em ssions equal
to or greater than 3 tons/yr be connected to a control device
with a 95 percent organic em ssion control efficiency. O her
envi ronnmental and energy inpacts will occur for Option PV1 at
those facilities where control devices are used to inplenent
the control option requirenents.

6.1.5 Equipnent Leak Control Options

For equi pnent | eaks, both of the control options
(Options EL1 and EL2) are based on a LDAR program and
nodi fication of certain equipnent. A LDAR programis a work

practice. The equi pnent nodifications do not require energy
to operate nor do they generate gaseous, liquid, or solid
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wastes. Consequently, there are no other environnental or
energy inpacts associated with the equi pnent | eak control
opti ons.

6.2 SUWMMARY OF | MPACT ESTI MATI ON METHODOLOGY

The general approach used to estimte the control option
ot her environnental and energy inpacts for the off-site waste
operations source category follows the approach used to
estimate these types of inpacts for the RCRA hazardous TSDF
air rules. This approach uses "control device operation
factors" based on the waste material throughput in controlled
units and "inpact factors" based on the operating
characteristic of each control device. These factors are
described in further detail in Appendix Cto this docunent.

There are different approaches that facility owners and
operators may choose to inplenent a control option as well as
different types of energy sources available at a particul ar
off-site waste operations facility. Consequently, upper and
| oner boundary estimates for the "inpact factors" were
devel oped using scenarios of differing fuel sources and spent
activated carbon managenent nethods to estimte the potenti al
range of other environnental and energy inpacts. The
assunptions used for the scenarios are sunmari zed in
Tabl e 6-1.

The "control device operation factors" and the "inpact
factors" were devel oped for the waste managenent nodel units
and control options used for the RCRA TSDF air rules inpact
anal ysis. The conputer nodel devel oped to estinmate organic
HAP em ssions for the control options (refer to Appendix B to
this docunent) uses the sane types of waste nanagenent node
unit air em ssion controls that were used to devel op these
factors. Therefore, the application of these factors should
provi de a reasonabl e order-of -magni tude esti mate of the other
envi ronmental and energy inpacts for the off-site waste

operati ons source category control options.
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TABLE 6-1.

SUMVARY OF ASSUMPTI ONS USED FOR CONTROL OPTI ON

OTHER ENVI RONMENTAL AND ENERGY | MPACT ESTI MATES

Facility
Cont rol Equi prent
Operating Conditions

Lower Boundary
Assunpti on

Upper Boundary
Assunpti on

Electricity

50% coal power pl ant

100% coal power pl ant

source 25% nat ural gas power plant

25% nonconbustion utility
St eam 100% natural gas boiler 100% fuel oil boiler
source

Spent car bon
regeneration
yield

90% vyi el d

80% yi el d

Spent carbon cani ster
managenment
practice

100% r egener at ed

100% | andfill disposal




6.3 | MPACT ESTI MATES

O her environnental and energy inpact estimates are
presented for two tank control options (Option T2 and T3) and
the |l and di sposal unit control option (Option LD1). As
di scussed in Section 6.1 of this docunent, the EPA expects
that inplenentation of all of the container control options
(Options C1 and C2) and equi pnent | eak control options
(Options E1 and E2) will reduce organic em ssions with
essentially no other environnmental or energy inpacts.
Finally, because all process vents in the conputer nodel data
base are assuned (at baseline) to already be vented to
exi sting control devices for conpliance with the RCRA air
standards for TSDF process vents, no additional other
envi ronnmental or energy inpacts are estimated for the process
vent control option (Option PV1).

6.3.1 Secondary Air Enission | npacts

The secondary air em ssion estimates for the control
options are presented in Table 6-2. The primary source of
secondary air em ssions result fromthe generation of
electricity to operate the pretreatnent units used to renove
organics fromwaste materials prior to | and di sposal.

6.3.2 Water Inpacts
The water inpact estimates for the control options are

presented in Table 6-3. The primary source of produced
wastewater is wet scrubbers used in conjunction with the
operation of thermal vapor incinerators.

6.3.3 Solid Waste | npacts
The solid waste inpact estimates for the control options

are presented in Table 6-4. The primary source of generated
solid waste is associated with the electricity produced to
operate the |l and disposal pretreatnent units. However, the
solid waste i npact presented in Table 6-4 for the | and

di sposal control option (Option LD1) is likely to be offset by
the reduced quantity of waste material entering the | and

di sposal unit after pretreatnent.
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TABLE 6-2. ESTI MATED RANGE OF SECONDARY Al R EM SSI ONS

_ Air Em ssions (My/yr)
AT Pol I utant Option T2 Option T3 Option LD1
CO em ssi ons <1 <1 4
NOx em ssions 2 - 7 3 - 12 50 - 86
SOx em ssi ons <1 -5 <1 - 10 31 - 83
Particul ate em ssions <1 <1 2 - 4

L-9

Range of values presented in this table for each inpact represents the
upper and | ower boundary estimtes of the inpacts to reflect different
approaches owners and operators may choose to inplenent a control option as
well as different types of fuel sources available at a particular facility
| ocati on.
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TABLE 6-3. ESTI MATED RANGE OF WATER | MPACTS

Wast ewat er Quantity (1,000 n#/yr)
Vastewater Type Option T2 Option T3 Option LD1
Power plant effl uent 0 0 2 - 3
Car bon regeneration effluent <1 <1 0
| nci neration scrubber effl uent 0 - 19 0 - 33 0
Total Wastewater |npacts <1l - 19 <l - 33 2 - 3

Range of values presented in this table for each inpact

represents the upper and

| oner boundary estimates of the inpacts to reflect different approaches owners

and operators may choose to inplenent a control
types of fuel sources available at a particular facility |ocation.

option as well

di fferent
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TABLE 6-4. ESTI MATED RANGE OF SOLI D WASTE | MPACTS

Solid Waste Type

Solid Waste Quantity (My/yr)

Option T2 Option T3 Option LD1
Power plant fly & bottom ash 4 - 8 7 - 14 620 - 1, 240
Power pl ant scrubber sl udge 7 - 14 12 - 23 980 - 1,960
Spent activated carbon 22 - 210 35 - 340 0
Total Solid Waste | npacts 33 - 230 54 - 380 1,600 - 3,200

Range of values presented in this table for each inpact

| ower

option as well
sources available at a particular facility |ocation.

represents the upper and
boundary estimates of the inpacts to reflect different approaches owners

and operators may choose to inplenent a control
types of fue

as different



6.3.4 Energy |npacts

Tabl e 6-5 presents the energy inpact estimates for the
control options that have other environnental inpacts. The
energy inpacts for the tank control options vary w dely
dependi ng on the assunptions used regardi ng the energy
requi renents of the thermal vapor incinerator.

TABLE 6-5. ESTI MATED RANGE OF ENERGY | MPACTS

Cont r ol Ener gy
Opti on Consunpti on
(10*? J/yr)
Option T2 20 - 5,300
Option T3 38 - 8,900
Option LD1 310 - 400

Range of values presented in this table for each
i npact represents the upper and | ower boundary
estimates of the inpacts to reflect different
approaches owners and operators may choose to

i npl ement a control option as well as different
types of fuel sources avail able at a particul ar
facility |l ocation.
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7.0 ENHANCED MONI TORI NG

Section 114(a)(3) of the 1990 Cean Air Act Amendnents
require NESHAP to include nonitoring strategies that
i ncorporate the concepts of enhanced nonitoring. This
approach is intended to ensure that nonitoring requirenents
under a NESHAP provi de data that can be used as a determ nant
of conpliance with each applicable standard, including
em ssion standards, in the rule.

Preferably, a continuous em ssion nonitor (CEM can be
used. In cases when a CEMis not technically feasible or
econom cally practicable, the EPA's approach is generally to
establish operating paraneters that can be directly related to
em ssion control performance which nust be continuously
monitored to determne if the control device remains in
conpliance with the applicable em ssion standard. This
chapt er describes application of enhanced nonitoring to each
of the control options described in Chapter 5 of this
docunent .

7.1 ENHANCED MONI TORI NG LEVELS

In general, four |evels of enhanced nonitoring can be
defined for organic HAP emi ssion control technol ogies. These
four nmonitoring levels are:

Level 1. Continuous em ssion nonitoring of the organic
HAP em ssion limt as defined by the standard
(1.e., control option).

Level 2. Continuous em ssion nonitoring of a surrogate
of the organic HAP em ssion [imt.
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Level 3. Continuous nonitoring of an operating paraneter
i ndi cative of the performance of the control
devi ce for reducing organi c HAP em ssions as
defined by the standard (i.e., control option).

Level 4. Continuous nonitoring of an operating paraneter
i ndi cative of the performance of the control
device for a surrogate of the organic HAP
em ssion reduction.

The technical applicability of the enhanced nonitoring

| evel s are dependent on the em ssion control technol ogi es used
for each em ssion point type and the characteristics of the
waste streans nmanaged in the controlled units. Due to the
nature of the off-site waste operations, the conposition of
waste materials at a given site is expected to vary w dely
from day-to-day or week-to-week. This variability in the
wast e stream conposition causes nunmerous difficulties with
continuous nonitoring systens, especially systens designed to
anal yze for specific HAP constituents. Therefore, continuous
em ssion nmonitoring of the organic HAP em ssion limt as
defined by a control option (nonitoring Level 1) is not, in
nost cases, technically applicable for control devices
operated at off-site waste operation facilities.

The enhanced nonitoring |levels are evaluated for each
em ssion point type control option, in order of decreasing
nmonitoring requirenents (i.e., starting with Level 1 and
continuing to Level 4), to identify the enhanced nonitoring
| evel appropriate for the control option. The follow ng
sections provide additional explanation regarding the
sel ection of enhanced nonitoring levels for each em ssion
poi nt type control option.

7.2 ENHANCED MONI TORI NG FOR TANKS

The em ssion control options for tank control Option T1
are based on the use of covers. As using a cover is an
equi pnent requi renent rather than a performance standard,
there are no enhanced nonitoring alternatives for the tank
control Option TI1.
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Tank control Options T2 and T3 both require the
application of an additional em ssion control device for tanks
managi ng waste streans that exceed a certain vapor pressure
threshold. To conply with the control option, a owner or
operator will in nost cases do two things: 1) install a
floating roof; and 2) vent the em ssions to an external
control device that achieves a 95 percent em ssion reduction.

The use of a floating roof cover is again an equi pnent
standard rather than a performance control standard. As with
fixed roofs, there are no continuous or enhanced nonitoring
alternatives for floating roof covers installed to conmply with
tank control Options T2 and T3.

External control devices include flares, vapor
i nci nerators, condensers and carbon adsorption devices. Wth
the external control devices, it is possible to evaluate the
actual em ssion reduction performance of the device. Nunerous
nmonitoring strategies can be applied for these units, sone of
whi ch are dependent on the actual device used. The strategies
outlined here do not attenpt to distinguish the specific
operating paraneters that could be used to nonitor the
per formance of each of these devices separately, but rather
the general nonitoring strategies that can be applied to this
cl ass of em ssion control devices.

For nost external control devices, both the inlet and the
outl et streans are gaseous. This affords continuous sanpling
of both the control device inlet and outlet streans. In this
di scussion, very frequent (every 10 to 15 m nutes) GC/ M5
sanpling and analysis of inlet and outlet gas streans is
consi dered "continuous" nonitoring of HAP concentrations
(Level 1). However, as nentioned previously, fluctuations in
waste stream conposition and flow rates, as well as the
operating characteristics of the analytical equipnent used to
anal yze for specific HAP constituents, will require pooling or
averaging of the nonitoring data to |imt fal se conclusions
from bei ng nade regardi ng the performance of the external
control device. Subsequently, a control device could operate
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inefficiently for 30 mnutes or nore before nonconpliance is
val idated. Additionally, for nost off-site waste operations,
the frequent changes in the organic HAP conposition of the
waste material being processed will require frequent
recalibration and tuning of the anal ytical equipnent
associated wth the conti nuous HAP em ssion nonitor.
Consequent |y, continuous organi c HAP em ssion nonitoring
(Level 1) will not be technically applicable for nost external
control devices used to control organic HAP em ssions from
off-site waste operations.

Conti nuous nonitoring of an indicator of total organics
for both the control device inlet and outlet streans (Level 2)
can easily be acconplished for gas streans using a fl ane
ioni zation detector (FID) or photo ionization detector (PID)
continuous em ssion nonitor (CEM. Again, sone pooling or
aver agi ng net hodol ogy nay be necessary to limt false
concl usions from bei ng nade regardi ng the performance of the
external control device, but because the FID or simlar CEM
provi des nearly instantaneous data, the tine required to
val i dat e nonconpliance is nuch less for nonitoring Level 2
than for nonitoring Level 1. Depending on the pooling or
aver agi ng net hodol ogy enpl oyed, which is dependent on the
variability in conposition of the organic em ssions entering
the control device, continuous nonitoring of a surrogate of
organic HAP em ssions in both inlet and outlet gas streans nay
be used to docunent control device renoval efficiency.
However, nonitoring both inlet and outl et gas streans nay not
provi de the best or quickest nethod to identify inadequate
control device performance.

An alternative surrogate of organic HAP renova
efficiency that may be appropriate for certain external
control devices is the continuous em ssion nonitoring of the
control device exhaust stream alone (Level 2). Al though the
tank control options (Options T2 and T3) specify a required
control efficiency, an emssion limt may be defined and
docunented through an initial source test as a surrogate of
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control device performance. Monitoring the exhaust for an
emssion limt mnimzes the need to pool analytical results,
and stream i nes the decision-making process in determ ning
whet her the control device is operating in conpliance with the
standard (i.e., control option).

Conti nuously nonitoring process operating paraneters
(flow rates, tenperatures, etc.) that indicate acceptable
control device performance in terns of either organic HAP
renmoval efficiency (Level 3) or a surrogate of organic HAP
removal efficiency (Level 4) is both accurate and tinely.
Bot h enhanced nonitoring | evels using operating paraneters
(Levels 3 and 4) would require that an initial performance
test be conducted to determ ne that the em ssion control
device is reducing HAP em ssions (or a surrogate of HAP
em ssions) to the required [imts while certain operating
conditions exist (flow rates, tenperatures, etc.). The
organi ¢ HAP renoval efficiency of a control device can change
significantly with the physical and chem cal properties of
different HAP in the em ssion stream For em ssions that are
predom nantly organic HAP (e.g., 70 percent organic HAP or
nore) or have a consistent HAP conposition, operating
paraneters can be a good indicator of organic HAP renova
efficiency (Level 3). However, for em ssions that contain a
significant proportion of non-HAP organics and that have a
wide variability in the organic HAP conposition, operating
paraneters cannot be directly linked with organic HAP renoval
efficiency. In this case, the operating paraneters provide a
better indication of total volatile organic conpound renoval
efficiency or other surrogate of organic HAP renoval
efficiency (Level 4).
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7.3 ENHANCED MONI TORI NG FOR CONTAI NERS

The em ssion control options for containers (Cl and C2)
are based on the use of covers and, for Option C2, the use of
a subnerged filling pipe for container |oading operations. As
t hese control techni ques are equi pnent requirenments rather
than a performance standard, there are no enhanced nonitoring
alternatives for the container controls options.

7.4 ENHANCED MONI TORI NG FOR LAND DI SPOCSAL UNI TS

The control option for |and disposal (LDl) is based on
pretreatnment of the waste materials to renove the volatile
organi ¢ HAP to bel ow 100 ppnmw prior to | and di sposal.
Consequently, a direct indicator of conpliance would be to
nmonitor the HAP concentration of the effluent streamfromthe
treat nent process. However, analytical techniques used to
measure organi ¢ HAP content or a surrogate of organic HAP in
solids require discrete sanpling, and often tinely sanple
preparation prior to analysis. Therefore, continuous
nmonitoring of either organic HAP (Level 1) or a surrogate of
organi c HAP (Level 2) is not technically feasible to docunent
conti nuous conpliance with the | and di sposal control option.

Conti nuously nonitoring process operating paraneters
(flow rates, tenperatures, etc.) that indicate acceptable
treatment device performance in terns of either organic HAP
renmoval efficiency (Level 3) or a surrogate of organic HAP
removal efficiency (Level 4) is both accurate and tinely.
Bot h enhanced nonitoring | evels using operating paraneters
(Levels 3 and 4) would require that an initial performance
test be conducted to determ ne that the treatnment device is
reduci ng HAP concentration (or a surrogate of HAP
concentration) to the required limts while certain operating
conditions exist (flowrates, tenperatures, etc.). The
organi ¢ HAP renoval efficiency of a treatnent device can
change significantly with the physical and chem cal properties
of different HAP in the waste material. For waste materials
that are predom nantly organic HAP (e.g., 70 percent organic

HAP or nore) or have a consistent HAP conposition, operating
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paraneters can be a good indicator of organic HAP renova
efficiency (Level 3). However, for waste materials that
contain a significant proportion of non-HAP organics and that
have a wide variability in the organic HAP conposition
operating paraneters cannot be directly |inked with organic
HAP renoval efficiency. 1In this case, the operating
paraneters provide a better indication of total volatile
organi ¢ conpound renoval efficiency or other surrogate of
organi ¢ HAP renoval efficiency (Level 4).

Em ssions fromthe pretreatnent systemw | be subject to
em ssion control requirenents. Em ssion points fromthe
pretreatnment system consist of em ssions fromtanks, process
vents, equipnent |eaks, and containers. Consequently,
appropriate enhanced nonitoring |levels for the pretreatnent
system em ssions are equivalent to the nonitoring |evels for
each of the applicable em ssion point categories.

7.5 ENHANCED MONI TORI NG FOR PROCESS VENTS

The enhanced nonitoring |l evels for process vents are the
sanme as the | evels discussed in Section 7.2 of this chapter
for external control devices used to control tank em ssions.

7.6 ENHANCED MONI TORI NG FOR EQUI PMENT LEAKS

The control techni ques proposed for equi pnent | eaks
(Options EL1 and EL2) are based on | eak detection and repair
(LDAR) programnms which include nonitoring requirenments. As
LDAR prograns are work practices, there are no enhanced
monitoring alternatives for the equipnent | eak contro
opti ons.
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8.0 CONTRCL OPTI ON COST ESTI MATES

This chapter presents estimtes of the costs associ ated
with the control options selected in Chapter 5 of this
docunent for the off-site waste operations source category.
Section 8.1 defines the control cost paraneters. A summary of
t he nmet hodol ogy used to estimate these costs is presented in
Section 8.2. Estimates of the capital investnent, the annual
operating costs, nonitoring, inspection, recordkeeping, and
reporting (MRR) costs, and the total annual costs for each of
the control options are presented in Section 8. 3.

8.1 CONTRCOL OPTI ON COSTS

Costs are associated with the design, installation,
operation, and mai ntenance of the organic em ssion controls
requi red by each control option. Four different cost
paraneters are estimted for each control option:

Total capital investnent (TCl)

Annual operating costs (AQOC)

Moni toring, inspection, recordkeeping, and
reporting (MRR) costs

Total annual costs (TAC)

Total capital investnment (TCl) is the total of the costs
requi red to purchase the equi pnent needed for the control
system costs of labor and materials for installing that
equi pnent, costs for site preparation and buil di ngs,
contractor fees, field expenses, start-up and performance test

costs, and contingenci es.
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Annual operating cost (AOCC) is the direct and indirect
operating costs incurred while operating the control system
Direct operating costs include costs for raw materi al s,
utilities (steam water, electricity), waste treatnent and
di sposal, mai ntenance materials, and operating, maintenance
and supervisory labor. Indirect operating costs include costs
for overhead, adm nistration, property taxes, and insurance.
The AQOC al so includes any recovery credits for materials or
energy recovered by the control system which can be sold or
reused at the site.

Moni toring, inspection, recordkeeping, and reporting
(MRR) costs are the costs incurred to ensure that the organic
em ssion controls that are installed to conmply with the
control option requirenents are properly operated and
mai nt ai ned.

Total annual cost (TAC) is the sumof the ACC plus the
M RR costs plus the capital recovery costs for the capital
investnment. Capital recovery costs are a function of the
equi pnent service life and the interest rate used to annuali ze
the capital investnents.

8.2 COST ESTI MATI ON METHODOLOGY

The total capital investnent and the annual operating
costs for a control device are cal cul ated using control cost
factors devel oped for a specific control option. Actual TC
and AQCC for an organic HAP em ssion controls were first
cal cul ated using the nmethods outlined in the QAQPS Contro

Cost Manual ! for various waste throughput (or equi pnent sizes)

and different waste characteristics. These costs were then
proportioned for the waste throughput (or size) distribution
of a waste managenent nodel unit to devel op control cost
factors for each of the control options.
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The control cost factors used in the conputer nodel to
estimate the costs of applying controls to the tanks,
containers, process vents, and equi pnment | eaks em ssion point
types are based on the control cost factors devel oped for the
TSDF RCRA air standards projects.? For the off-site waste
operati ons source category, each of the original cost factors
were adjusted to update the cost factor to md-1991 doll ars.

No control cost factors applicable to the | and di sposal
unit control option for the off-site waste operations source
category were devel oped for the TSDF RCRA air standards
projects. Consequently, new control cost factors were
devel oped for the land disposal unit control option.
Pretreatnment processes potentially applicable for the
treatment of waste materials in accordance with the | and
di sposal control option include: steamstripping; air
stripping; thin-filmevaporation; distillation; and
incineration. The pretreatnent process enployed by a facility
i s dependent on the physical and chem cal characteristics of
the waste material and the availability of excess treatnent
capacity in existing treatnent processes, if any. Total
capi tal investnent and annual operating costs for pretreatnent
of waste material using steamstripping were estimated using
the steam stripping cost algorithnms devel oped for the
i ndustrial wastewater CTG ® Control cost factors were then
devel oped for pretreatnment using steamstripping follow ng the
sane general nethodol ogy used to devel op the control cost
factors for the TSDF RCRA air standards projects. Based on
the simlarity in the conplexity of the pretreatnent process
equi pnent and anal yzing the rel ative accuracy of the control
cost factors, the control cost factors devel oped for steam
stripping waste materials were deened reasonable for
estimating the TCl and ACC control costs for all waste
material requiring pretreatnent prior to |and di sposal.
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Moni toring, inspection, recordkeeping, and reporting
costs associated are not specifically included in the cost
factors used in the conputer nodel. A separate cost analysis
external to the conputer nodel was perfornmed to estimate the
M RR cost. This analysis is provided in Appendix E of this
docunent .

Further details regarding the control cost estimation
met hodol ogy are provided in Appendix D of this docunent and
Ref erence 4 to this chapter.

8.3 CONTROL OPTI ON COST ESTI MATES

Tabl e 8-1 presents the total capital investnent (TCl)
cost estimates cal cul ated by the conputer nodel for each
control option. Table 8-2 presents the annual operating cost
(ACC) estimates cal cul ated by the conputer nodel for each
control option. The results of the separate anal ysis of the
nmoni toring, i1nspection, recordkeeping, and reporting (MRR)
costs are summarized in Table 8-3. Table 8-4 presents the
estimates for the total annual costs (TAC) for each control
opti on.

8.4 REFERENCES
1. U.S. Environnmental Protection Agency. QOAQPS Control Cost

Manual , 4th Edition, EPA 450/ 3-90-006. January 1990.

2. U.S. Environnental Protection Agency. Hazardous Waste
TSDE - Background for Proposed RCRA Air Em ssion
St andards. Publication No. EPA-450/3-89-023c. Ofice of
Air Quality Planning and Standards, Research Triangle
Park, NC. June 1991. pp. K-1 through K-15.

3. U.S. Environnmental Protection Agency. Control of
Vol atile Organi c Conpound Em ssions from I ndustri al
Wastewater. GQCuideline Series. Ofice of Alr Quality
Pl anni ng and Standards, Research Triangle Park, NC
Sept enber 1992.
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TABLE 8-1. ESTI MATED TOTAL CAPI TAL | NVESTMENT (TCl)
FOR CONTROL OPTI ONS
Em ssi on Cont r ol TC
Poi nt Opti on Cost
Type ($1, 000)
Option T1 $3, 960
Tanks Option T2 $27, 400
Option T3 $41, 300
Em ssi on TC
Poi nt Cont r ol Cost
Type Opti on (%1, 000)
Option C1 $0
Cont ai ners Option C2 $1, 960
Em ssi on Cont r ol TCI
Poi nt Opti on Cost
Type ($1, 000)
Land di sposal units Option LD1 $3, 330
Em ssi on TC
Poi nt Cont r ol Cost
Type Opti on (%1, 000)
Process vents Option PV1 $0
Em ssi on TC
Poi nt Cont r ol Cost
Type Opti on (%1, 000)
Equi pnrent Option EL1 $0
Leaks Opti on EL2 $5, 260
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TABLE 8- 2.

FOR CONTROL OPTI ONS

ESTI MATED ANNUAL OPERATI NG COST ( ACC)

Em ssi on Cont r ol
Poi nt Opti on ACC
Type (%1, 000/ yr)
Option T1 $300
Option T3 $12, 800
Em ssi on
Poi nt Cont r ol ACC
Type Opti on (%1, 000/ yr)
Option C1 $0
Cont ai ners ption C2 $100
Em ssi on Cont r ol
Poi nt Opti on ACC
Type (%1, 000/ yr)
Land di sposal units Option LD1 $700
Em ssi on
Poi nt Cont r ol ACC
Type Opti on (%1, 000/ yr)
Process vents Option PV1 $0
Em ssi on
Poi nt Cont r ol ACC
Type Opti on (%1, 000/ yr)
Leaks Option EL2 $340

8-6




TABLE 8-3. ESTI MATED MONI TORI NG,

| NSPECTI ON, REPORTI NG,
AND RECORDKEEPI NG (M RR) COSTS

Em ssi on Cont r ol Annual
Poi nt Opti on M RR Cost s
Type ($1, 000/ yr)
Option T1 $160
Tanks Option T2 $1, 730
Option T3 $1, 950
Em ssi on Annual
Poi nt Cont r ol M RR Cost s
Type Opti on ($1, 000/ yr)
Option C1 $640
Cont ai ners Option C2 $640
Em ssi on Cont r ol Annual
Poi nt Opti on M RR Cost s
Type ($1, 000/ yr)
Land di sposal units Option LD1 $160
Em ssi on Annual
Poi nt Cont r ol M RR Cost s
Type Opti on ($1, 000/ yr)
Process vents Option PV1 $320
Em ssi on Annual
Poi nt Cont r ol M RR Cost s
Type Opti on ($1, 000/ yr)
Equi pnent Option EL1 $135
Leaks Opti on EL2 $135
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TABLE 8-4. ESTI MATED TOTAL ANNUAL COST ( TAC)
FOR CONTROL OPTI ONS
Em ssi on Cont r ol Tot al
Poi nt Opti on Annual Cost
Type (%1, 000/ yr)
Option T1 $840
Tanks Option T2 $13, 700
Option T3 $20, 500
Em ssi on Cont r ol Tot al
Poi nt Option Annual Cost
Type (%1, 000)
Option C1 $640
Cont ai ners Option C2 $960
Em ssi on Cont r ol Tot al
Poi nt Opti on Annual Cost
Type (%1, 000/ yr)
Land di sposal units Option LD1 $1, 210
Em ssi on Cont r ol Tot al
Poi nt Opti on Annual Cost
Type (%1, 000/ yr)
Process vents Option PV1 $320
Em ssi on Cont r ol Tot al
Poi nt Opti on Annual Cost
Type ($1, 000/ yr)
Equi pnrent Option EL1 $140
Leaks Opti on EL2 $1, 220
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APPENDI X A

KEY DATES | N DEVELOPMENT OF BI D

TABLE A-1. KEY DATES IN THE DEVELOPMENT OF THE BI D
Dat e Event
July 16, 1992 The EPA publishes initial list of
hazardous air pollutant (HAP) em ssion
source categories (57 FR 31576).
August 9-11, 1993 Representatives of the EPA and their
contractors conduct site visits of oi
and gas exploration and production (E&P)
wast e managenent facilities in Kansas.
Decenber 20, 1993 The EPA publishes an advanced notice of
proposed rul emaki ng (ANPR) to announce
EPA's intent to devel op a NESHAP for the
off-site waste operations source
category (58 FR 66336).
Decenber 20, 1993 EPA public comment period on the ANPR
t hr ough
January 19, 1994







APPENDI X B

| MPACTS ESTI MATI ON COMPUTER MODEL DESCRI PTI ON

The EPA adapted a conputer nodel originally devel oped by
the Agency to estimate organic air em ssions inpacts from RCRA
hazardous waste treatnent, storage, and disposal facilities
(TSDF) to estimate the em ssion of organi c conpounds, which
have been listed as hazardous air pollutants (HAP) under
section 112(b) of the 1990 Anendnents to the Clean Air Act,
fromthose hazardous wastes TSDF nati onwi de that reported
recei ving waste materials generated at other facilities. As
di scussed in Chapter 2 of this BID, the EPA estimates that
approxi mately 90 percent of the current nationw de organi c HAP
em ssions fromthe off-site waste operations source category
occur at hazardous waste TSDF

B.1 | NTRODUCTI ON TO THE DATA SOURCES

The maj or sources of waste data used for the conputer
nodel analysis are the results fromtwo conprehensive
nati onw de surveys that the EPA O fice of Solid Waste (OSW
conducted in 1987: (1) the National Survey of Hazardous Wste
Generators® (referred to hereafter as the "GENSUR'), and (2)
the National Survey of Hazardous WAste Treatnent, Storage,

Di sposal, and Recycling Facilities® (referred to hereafter as

the "TSDR Survey"). These data represent waste quantities,
wast e conpositions, and waste nmanagenent practices at TSDF in
1986 but are the nost recent nationw de TSDF waste data

avail able to EPA on a consistent basis. A sumary know edge
of these two data bases is needed to understand the treatnent
of the data as used to determ ne baseline em ssions.
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The TSDR Survey is a nationw de survey of hazardous waste
TSDF conducted by OSWby sending a series of questionnaires to
TSDF owners and operators. One of the questionnaires
requested general facility information including the total
quantity of waste managed on-site, the quantity of waste
received fromoff-site, and the types of hazardous waste
managenent units operated at the facility in 1986. For each
hazardous waste nmanagenent unit type identified, detailed
questionnaires were conpleted by the TSDF owner or operator
t hat provi ded process-specific information about the hazardous
wast e managenent practices at that TSDF (refer to Table 1).
These questionnaires requested further detail regarding the
type of waste nanagenent process (e.g., batch distillation for
sol vent recovery) and the quantity of waste managed in each
process unit, but no information was requested regarding
conpositional analysis of these waste streans. Table 2 lists
the information reported by the TSDF owners and operators in
the process specific TSDR Survey questionnaires that is used
for the conputer nodeling anal ysis.

The GENSUR i s a nationw de survey of hazardous waste
generators al so conducted by OSWin 1987. The GENSUR
requested detail ed conpositional information about each of the
waste streans generated in 1986, and it requested sone general
information regarding the on-site and off-site treatnent,
storage, disposal, or recycling (TSDR) processes used to
manage each waste stream Table 3 lists the information
reported by the waste generators in the GENSUR questi onnaire
that is used for the conputer nodel analysis.

The GENSUR dat abase includes a sequential listing of the

wast e managenent practices expected to be used by the off-site
facility (fromquestion "GB19"). The GENSUR s off-site waste
managenent codes were basically the same as the general waste
managenent practices listed in Table 1 for TSDR Survey
Questionnaires "B" through "N'. Presumably, the TSDF owner



TABLE 1.

TSDR SURVEY QUESTI ONNAI RES

Questionnaire

Subj ect

Questionnaire A

General facility information

Questionnaire B. | nci neration

Questionnaire C Reuse as fuel

Questionnaire D Fuel bl endi ng

Questionnaire E. Solidification/stabilization
Questionnaire F. Sol vent and |iquid organic recovery

for reuse

Questionnaire G

Metal s recovery for reuse

Questionnaire

WAst ewat er treat ment

Questionnaire |I. O her processes (treatnment or
recovery)

Questionnaire Managenment in waste piles

Questionnaire Managenment in surface inpoundnents

Questionnaire Landfill disposa

Questionnaire

Land treat ment

Questionnaire

Under ground i njection

Questionnaire

ozl |~|“=

Managenent in tanks

a Data from Questionnaire |
format of this questionnaire.

were not avail able due to the
| nformati on was avail abl e

as to whether the TSDF had a process of this type.




TABLE 2. LI ST OF | NFORMATI ON USED FROM THE
TSDR SURVEY QUESTI ONNAI RES

Facility identification nunber

Total quantity of waste managed by this general type of
wast e management process

Nunber of process units in use at this facility for the
speci fied general type of waste managenent process

Process description code for each process unit
Total quantity of waste managed by each process unit

Quantity of waste received fromoff-site that was
managed by each process unit

Type of em ssion control device, if any, used for each
process unit




TABLE 3. LIST OF | NFORMATI ON USED FROM CGENSUR

Question Par anet er Descri ption
Nunber (for each waste stream facility conbi nation)
Generator I D (RTI Survey and EPA | D nunber)
GB1 RCRA waste codes (can list up to 15)
GB2,@&B3 | Primary and secondary waste description codes
GB4,@B5 | Primary and secondary waste source codes
GB6 SIC codes (can list up to 3)
GB18 Quantity of waste shipped off-site for managenent
GB19 Receiving facility 1D (EPA I D nunber) and off-
site managenent codes
GB25 Concentration of targeted netals in waste
GB26 Constituent |ID and concentration range for

hazardous constituents w th hi ghest
concentrations (top 10)




and operator have better know edge of which waste managenent
operations were used, but the TSDR Survey does not request
that the data regarding the process units be given in
sequential order. The TSDR Survey process-specific databases
offered: 1) nore detail regarding the specific process units
used at the TSDF (e.g., batch distillation versus generic

sol vent recovery); and 2) the only source of information
regarding the type of air em ssion controls, if any, used with
a particul ar waste nanagenent process.

B.2 | DENTI FYI NG FACI LI TI ES THAT MANAGE OFF- SI TE WASTES

An initial target list of facilities for the conputer
nodel i ng anal ysis was derived fromthe TSDR Survey. One of
the questions in the general facility questionnaire asked if
this facility managed any waste that was received fromoff-
site. Additionally, both the general and process-specific
TSDR Survey questionnaires asked a question regarding the
guantity of waste received fromoff-site that was managed at
the facility or in the specific process. The target list of
facilities for this nodeling effort included all facilities
that indicated that they received waste fromoff-site by
ei ther answering the direct question affirmatively or by
i ndicating a non-zero quantity of waste received fromoff-
site. Based on the TSDR Survey responses in 1986, there were
a total of 710 TSDF nationwi de that managed waste recei ved
fromoff-site waste generators.

This target list of 710 facilities that nmanage waste
received fromoff-site was then used to request information
from GENSUR.  The information outlined in Table 3 was obtai ned
for each of the 710 target facilities that were included in
GENSUR Question GB19 as the off-site facility that the
hazardous waste was shipped to for treatnent, storage,

di sposal, or recycling.

| deal | y, the database devel oped fromthe GENSUR
i nformati on request could be sorted by the off-site facility's
| D nunbers so that the quantity of waste reported by the waste
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generator in the GENSUR to be shipped to a TSDF | ocation
mat ches exactly the quantity of waste that the TSDF owner or
operator reported in the TSDR Survey receiving fromoff-site.
In reality, off-site quantities reported between TSDR Survey
and CENSUR often varied significantly. Reasons for the
disparity between the two data sets are outlined in Table 4.

The di screpanci es between the TSDR Survey and GENSUR dat a
bases needed to be resol ved because each of the data bases
cont ai ned useful but unique data. The CGENSUR cont ai ned the
only conpositional data available for the waste streans while
the TSDR Survey contained the only data avail abl e specifying
the type of waste managenent process used and whether an air
em ssion control device was used with each process.

Di scussions with the coordi nator of the TSDR Survey and GENSUR
i ndi cated that the TSDR Survey data was nore thoroughly
reviewed and i s expected to be nore accurate than the GENSUR
data. However, the survey coordinator also stated that the
survey respondents were nore likely to under-report the anount
of hazardous waste that their facility generated or managed

t han over-report their waste quantities. Consequently, a
facility quantity correction factor was devel oped to correlate
the quantities of off-site wastes managed by each facility as
reported in the TSDR Survey and GENSUR data. This facility
quantity correction factor is the ratio of the total waste
quantity received fromoff-site for a given facility as
reported in the TSDR Survey (nunerator) and the total waste
quantity shipped off-site to a that facility as reported in

t he GENSUR (denom nator).

Approxi mately 80 percent of the total waste quantity
reported by waste generators in the GENSUR to be shipped off-
site can be matched with the TSDR Survey data for 464 specific
TSDF | ocations. For sone of these TSDF | ocations, there is a
di screpancy between the waste quantity values reported in the
GENSUR and TSDR Survey. Wen this occurred, the larger of the
reported waste quantity values is used based on the
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TABLE 4. LI ST OF POTENTI AL DI SCREPANCI ES BETWEEN
TSDR SURVEY AND GENSUR DATA

The GENSUR |isted different off-site waste managenent
codes (i.e., different waste managenent processes) than
the TSDF facility actually used. This discrepancy
primarily affects the quantities of waste that a given
process type is assuned to nanage.

Total quantities of wastes shipped by the generator are
accounted for differently by the receiving facility.
For exanple, a 55-gallon drum containing 20 gallons of
waste may be accounted for by the generator as

20 gallons of waste, but nmay be accounted for by the
receiving TSDF as one drumor 55 gallons. In this
case, the accounting difference could error in either
direction. Another possibility is that the generator
generates a nonhazardous waste, but the receiving
facility manages it as a hazardous waste. Presumably
the reverse situation should not occur. Consequently,
the TSDR Survey is expected to have slightly higher
waste quantities due to discrepancies in accounting

pr ocedur es.

Two or nore receiving off-site facilities can be listed
i n GENSUR question GB19 for a given waste stream
GENSUR only provides information regarding the total
quantity of that waste stream but it provides no
further breakdown of what fraction of the total
quantity of the waste streamwent to each receiving
facility. It was assuned that the waste was equally

di vi ded between the receiving facilities. This may
cause errors in the facility specific quantities, but
shoul d not provide an overall bias.

At times, the generator indicated that waste was sent
off-site, but did not list an EPA I D Nunber for the
receiving facility. This nmade it inpossible to match
all of the GENSUR quantities with a receiving facility.
Consequently, the TSDR Survey waste quantity reported
for a given facility are expected to be greater than
the GENSUR waste quantity for that facility.

The GENSUR was a survey that included the major

hazar dous waste generators, but not all hazardous waste
generators. Therefore, the TSDR Survey waste
gquantities are expected to be greater than the GENSUR
waste quantities.




assunption that a survey respondent would not overstate the
hazardous waste quantity generated or managed at a facility.
Using the site-specific information on waste nmanagenent
operations reported in the TSDR Survey and the organic HAP
conposition data for the wastes managed at the facility as
reported in the GENSUR Survey, the conputer nodel sinulates

t he wast e managenent practices by em ssion point types at each
of the 464 TSDF | ocati ons.

For the remaining 20 percent of the total waste quantity
reported in the GENSUR, the specific TSDF | ocations where the
generators shipped this waste are not identified in the survey
responses. However, there are also 246 TSDF | ocations |isted
in the TSDR Survey that reported receiving waste fromoff-site
waste generators, but were not specifically identified in the
GENSUR as a |l ocation to where waste generators shi pped waste.
The total quantity of waste received fromoff-site waste
generators reported in the TSDR Survey for these 246 TSDF
| ocations is approximtely the sanme as the total quantity of
waste reported in the GENSUR to be shipped off-site but for
whi ch the specific TSDF | ocation receiving the waste was not
identified. It is assuned that the waste data reported in the
CENSUR to be shipped off-site to unidentified TSDF | ocations
represent the waste managed at the 246 TSDF | ocations for
whi ch the GENSUR data cannot be matched. Organic HAP
em ssions for the "unmatched" GENSUR waste streamdata (i.e.,
data for waste streanms that were shipped to unidentified off-
site TSDF | ocations) were estimted by using the em ssion
fractions for the off-site waste managenent codes reported in
GENSUR for those waste streanms. The organic HAP em ssions
cal cul ated by the conputer nodel for these "unnatched" waste
steans are added together with the sum of the organic HAP
em ssions cal cul ated by the conputer nodel for the 464
specific TSDF | ocations. This approach is considered to
provi de a reasonable estimte of the total organic HAP
em ssions fromthe managenent of hazardous waste received from
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off-site waste generators at all 710 of the TSDF |isted in the
TSDR Survey.

Using this approach correlated the quantities reported in
the GENSUR with the quantities reported in the TSDR Survey on
a facility-specific basis. It did not, however, equate the
waste streans on a process-specific basis. To investigate the
differences in the quantities of waste managed by each type of
wast e managenent process as reported in the TSDR Survey versus
as calculated in the conputer nodel, a conputer program was
witten to summarize and conpare the TSDR Survey and GENSUR
data on a facility- and process-specific basis.

Table 5 presents the nationwide totals for the quantities
of waste managed in each of the general types of waste
managenent process. Conparing the relative totals presented
in Table 5 shows that both TSDR Survey and CGENSUR data exhi bit
a simlar distribution of the nationw de quantities of
hazardous waste by waste nmanagenent process. However, the
waste quantities on a process-specific basis at any given
facility are, in sone cases, very different.

B.3 DATA | NPUT PREPARATI ON

In general, the main input database (fil enanme
MAI NI NP. DAT) for the conputer nodel used the data as reported
in the GENSUR. However, two separate progranms were witten to
revise sone of the input waste nmanagenent codes and
constituent data. The first program (fil ename PRCODEON. BAS)
reads the off-site facility I D nunber and the off-site waste
managenent codes for each waste stream as reported i n GENSUR
The programthen searches for that off-site facility |ID nunber
in the correspondi ng process specific TSDR questionnaire
dat abase. If the search is successful, the programthen
repl aces the GENSUR off-site waste managenent code with the
nore specific TSDR on-site waste managenent code and returns
an indicator of the type of organic em ssion control device
used with the process ("0" for no control; "1" for 95%
control; "2" for 98% control; and "3" for 100% control).
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TABLE 5.

FOR ALL FACI LI TI ES

TOTAL WASTE QUANTI TI ES BY PROCESS

TSDR Survey Waste | Conparable | TSDR Survey CGENSUR
Managenent GENSUR Of-site Of-site
Process Type process Quantity, Quantity
code (My/yr)® (My/yr)®
I nci neration M1 257, 000 709, 000
Reuse as Fuel MD2 410, 000 545, 000
Fuel Bl ending MD3 521, 000 498, 000
Fi xation (S/'S) M4 421, 000 597, 000
Sol vent Recovery MD5 479, 000 708, 000
Met al s Recovery M6 474, 000 465, 000
Wast ewat er MD7, MD9 14, 900, 000 11, 100, 000
Tr eat nent (ML6, ML7) (29, 800, 000)
Waste Piles ML1 381, 000 30, 000
Sur f ace MO8, ML2 3, 050, 000 4, 600, 000
| npoundnent
Landfill ML3 2, 250, 000 3,610, 000
Land treat ment ML4 50, 400 115, 000
Under gr ound ML5 415, 000 527, 000
I nj ection
O her MLO, ML8 532, 000 1, 150, 000
Unknown ML9, None 5, 040, 000 2, 530, 000
TOTAL QUANTI TI ES 29, 200, 000 27,200, 000

M Quantities are cal cul ated by process and nay doubl e
account sone wastes at a given facility.
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The second program (fil ename VOFLAG BAS) was written
primarily to calculate the total volatile organic content, as
determ ned by Method 250f, and the equilibriumpartia
pressure (headspace organi c concentration) for each waste
stream These results are subsequently used to determ ne the
applicability of the RCRA Subpart AA’” and BB® rul es.
Additionally, this programwas used to replace m ssing
constituent data with average constituent concentration data
based on RCRA waste code and waste form (waste source code)
informati on. The GENSUR dat abase for the target facilities
was used to cal cul ate average constituent concentrations for a
gi ven RCRA waste code and waste formpair using the
ACEVOCC. BAS (filename) program The output file fromthis
program was then sorted by constituent concentration for each
RCRA waste code and waste form The resulting constituent
concentration dat abase was then used to update certain m ssing
or unreadable data in the main input database.

There were two conditions for which the VOFLAG BAS woul d
replace the original conpositional data. The first condition
occurred when a readabl e constituent code was paired with a
non-readabl e concentration range code. In this case, the
aver age conpositional database was used to replace the
concentration range code with the correspondi ng aver age
concentration, if found, for the specified RCRA waste code,
waste form and constituent code. The second condition
occurred when both the constituent codes and the concentration
range codes contai ned no readable data (even after eval uating
the first condition) and the average conpositional database
contained data for the specified RCRA waste code and waste
formpair. Under the second condition, data for the top ten
constituents wth the highest concentrations were used to
repl ace both the constituent codes and concentration range
codes in the main input database. The total volatile organic
content and vapor pressure for the waste streamwere then
eval uated using the revised constituent data.
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A third program (fil ename TOTHAP. BAS) used the revised
constituent data output from VOFLAG BAS to calculate the tota
organi ¢ HAP concentration, the total organic HAP concentration
usi ng EPA Reference Method 25D° recovery factors, and the
total organic HAP vapor pressure. These organic HAP
i ndicators were used to evaluate application of different
candi date control options.

B.4 ORGANI C HAP EM SSI ON ESTI MATI ON PROCEDURES

The conputer nodel uses the waste stream specific data in
the GENSUR to calculate facility organic HAP em ssions. Each
organi ¢ HAP conpound is assigned a surrogate nunber according
to the volatility characteristics of the conmpound (i.e., based
on the conpound's vapor pressure and Henry's Law constant).
The criteria used for the classification of surrogates is the
sane surrogate criteria used for the source assessnent nodel 1°
(SAM. Table 6 |lists each of the organic HAP conpounds, the
correspondi ng GENSUR "Y-code," and the assigned surrogate
nunber .

Wast e managenent operations at each of the TSDF are
simul ated based on the waste managenent process types defined
in the TSDR Survey. Organic HAP em ssion factors are assigned
to each waste managenent process type using one (or in nmany
cases, a conbination of several) of the nodel units devel oped
for the TSDF RCRA air standards projects.! Table 7 identifies
the nodel unit or the conbination of nodel units used to
represent each waste nmanagenent process type.

The organic HAP em ssion factors used for this analysis
are the sane factors devel oped for the TSDF RCRA air standards
projects. However, because of the small nunber of biol ogical
treatnent processes actually in use at the TSDF included in
the data set used for this analysis, the em ssion fractions
devel oped for conpounds of | ow biodegradability were used for
all HAP conpounds in devel opi ng the baseline em ssion
estimate. Table 8 provides the aqueous surrogate em ssion
factors for each of the nodel units, and Table 9 provides the
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TABLE 6.

ORGANI C HAP COMPOUND SURROGATE ASSI GNVENTS HAPS?

CGENSUR Aqueous | Organic
Y- code Organi ¢ HAP Conpound Surr. # | Surr. #
Y004 Acetonitrile 4 2
Y005 Acet ophenone 3 3
Y006 2- Acet yl am nof | uor ene 4 6
Y009 Acrol ein 3 1
Y010 Acryl am de 6 5
Y011 Acrylonitrile 3 1
Y016 Al lyl chloride 1 1
Y018 4- Am nobi phenyl 1 6
Y023 Ani | i ne 4 3
Y025 Ant i nony conpounds® 0 0
Y026 Arseni ¢ conpounds® 0 0
Y038 Benzene 1 2
Y040 Benzi di ne 6 6
Y047 Benzotrichl ori de 1 4
Y048 Benzyl chl ori de 2 3
Y049 Beryl | i um conpounds® 0 0
Y054 Bi s(2- et hyl hexyl ) pht hal at e 5 6
Y053 Bi s(chl oronmet hyl ) et her 2 2
Y056 Br onof orm 2 3
Y062 Cadm um conpounds® 0 0
Y064 Cal ci um cyani de® 0 3
Y065 Car bon di sul fide 1 1
Y067 Car bon tetrachl oride 1 1
Y070 Chl or dane 3 6
Y080 Chl or obenzene 1 2
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TABLE 6.

ORGANI C HAP COMPOUND SURROGATE ASSI GNVENTS HAPS?

CGENSUR Aqueous | Organic
Y- code Organi ¢ HAP Conpound Surr. # | Surr. #
Y081 Chl or obenzi | ate 6 6
Y085 Chl or of orm 1 1
Y086 Chl or onmet hyl et hyl et her 6 1
Y090 Chl or oprene (neoprene) 1 1
Y092 Chr om um conpounds® 0 0
Y098 Cresols/Cresylic acid 3 2
(i somers and m xtures)
Y100 Cyani de Conpounds® 6 6
Y108 2,4-D (including salts and 1 6
esters)
Y111 DDE 1 6
Y121 1, 2- Di br onp- 3- chl or opr opane 3 4
Y122 Di but yl pht hal ate 5 6
Y125 1, 4- Di chl or obenzene 1 3
Y127 3, 3' - Di chl or obenzi di ne 3 6
Y051 Di chl or oet hyl et her 3 3
(Bi s(2-chl oroet hyl) et her)
Y139 1, 3-Di chl or opr opene 1 2
Y154 3, 3" - D met hoxybenzi di ne 1 6
Y155 D net hyl am noazobenzene 2 6
Y157 3, 3" - D net hyl benzi di ne 2 4
Y158 D net hyl car banoyl chl ori de 1 3
Y159 1, 1- D meht yl hydr azi ne 2 1
Y163 D net hyl phthal ate 4 5
Y164 D net hyl sulfate 5 4
Y166 4,6-Di nitro-o-cresol 3 6
(i ncluding salts)
Y167 2, 4-Di ni trophenol 5 4
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TABLE 6.

ORGANI C HAP COMPOUND SURROGATE ASSI GNVENTS HAPS?

CGENSUR Aqueous | Organic
Y- code Organi ¢ HAP Conpound Surr. # | Surr. #
Y168 2, 4-Di ni trotol uene 4 6
Y143 1, 4- Di oxane 3 2
(1, 4-di et hyl eneoxi de)
Y173 1, 2- D phenyl hydr azi ne 6 6
Y083 Epi chl or ohydrin 1 2
(1-chl oro- 2, 3- epoxypropane)
Y181 Et hyl benzene 1 2
Y182 Et hyl carbamate (urethane) 3 4
Y186 Et hyl ene di brom de 2 2
(1, 2-di br onoet hane)
Y187 Et hyl ene di chl ori de 1 2
(1, 2-di chl or oet hane)
Y189 Et hyl enei m ne (aziridi ne) 4 1
Y190 Et hyl ene oxi de 2 1
Y191 Et hyl ene t hi our ea 2 6
Y192 Et hyl i dene di chl ori de 1 1
(1, 1-di chl or oet hane)
Y201 For mal dehyde 3 1
Y204 Hept achl or 1 6
Y206 Hexachl or obenzene 1 4
Y207 Hexachl or obut adi ene 1 4
Y208 Hexachl or ocycl opent adi ene 1 5
Y211 Hexachl or oet hane 1 4
Y215 Hydr azi ne 5 2
Y217 Hydr ogen fl uori deP 0 0
(hydrofl uoric acid)
Y226 Lead conpounds® 0 0
Y230 Li ndane 5 6
Y231 Mal ei ¢ anhydri de 6 6
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TABLE 6.

ORGANI C HAP COMPOUND SURROGATE ASSI GNVENTS HAPS?

CGENSUR Aqueous | Organic
Y- code Organi ¢ HAP Conpound Surr. # | Surr. #
Y236 Mer cury conpounds® 0 0
Y238 Met hanol 4 1
Y241 Met hoxychl or 5 6
Y242 Met hyl brom de (brononet hane) 1 1
Y243 Met hyl chl ori de 1 1
(chl or onet hane)
Y245 Met hyl chl orof orm 1 1
(1,1,1-trichl oroet hane)
Y250 Met hyl et hyl ketone 3 1
(2- but anone)
Y252 Met hyl hydr azi ne 4 2
Y253 Met hyl 1 odi de (i odonethane) 1 1
Y254 Met hyl isobutyl ketone 3 2
(hexone)
Y255 Met hyl isocyanate 3 2
Y257 Met hyl net hacryl ate 3 1
Y247 4, 4" - Met hyl enebi s(2-chl or o- 6 6
anal i ne)
Y249 Met hyl ene chl ori de 1 1
(di chl or oet hane)
Y264 Napht hal ene 2 5
Y269 Ni ckel conmpounds® 0 0
Y275 Ni t robenzene 3 4
Y280 4- Ni t r ophenol 5 4
Y281 2-Ni tropropane 2 2
Y290 N-Ni troso- N-net hyl urea 3 3
Y287 N- Ni t r osodi net hyl am ne 5 3
Y293 N- Ni t rosonor phol i ne 3 3
Y302 Par at hi on 3 6
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TABLE 6. ORGANI C HAP COVPOUND SURROGATE ASSI GNVENTS HAPS?
CGENSUR Aqueous | Organic
Y- code Organi ¢ HAP Conpound Surr. # | Surr. #
Y307 Pent achl or oni t r obenzene 2 5
Y308 Pent achl or ophenol 4 6
Y311 Phenol 5 4
Y312 p- Phenyl enedi am ne 6 5
Y315 Phosgene 1 1
Y316 Phosphi ne 1 1
Y319 Pht hal i ¢ anhydri de 5 6
Y321 Pol ychl ori nat ed bi phenyl s 2 6
(Arocl ors)
Y325 1, 3-Propane sul tone 3 6
Y328 Propyl ene di chl ori de 1 2
(1, 2-di chl oropropane)
Y329 1, 2- Propyl eni m ne 4 1
(2-met hyl aziridine)
Y046 Qui none (benzoqui none) 4 4
Y338 Sel eni um conmpounds® 0 0
Y348 Styrene 1 3
Y351 2,3,7,8-Tetrachl or odi benzo- p- 3 6
di oxin
Y355 1,1, 2, 2-Tetrachl or oet hane 2 3
Y356 Tet rachl or oet hyl ene 1 2
(per chl or oet hyl ene)
Y377 Tol uene 1 2
Y379 2, 4- Tol uenedi am ne 6 6
Y382 2, 4-Tol uene diisocyanate 4 5
Y385 Toxaphene (chl ori nat ed 1 4
canphene)
Y387 1,2, 4-Trichl or obenzene 1 4
Y388 1,1, 2-Tri chl or oet hane 2 2
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TABLE 6. ORGANI C HAP COVPOUND SURROGATE ASSI GNMVENTS HAPS?

CGENSUR Aqueous | Organic
Y- code Organi ¢ HAP Conpound Surr. # | Surr. #
Y389 Tri chl or oet hyl ene 1 2

Y393 2,4,5-Trichl or ophenol

Y407 Vi nyl chloride

3 6
Y394 2,4,6-Trichl orophenol 3 6
1 1
1 1

Y132 Vi nyl i dene chl ori de
(1, 1-di chl or oet hyl ene)

Y409 Xyl enes (isonmers and m xtures) 1 3

2 The organi ¢ HAP conpounds used for the conputer nodel
were limted to the HAP conpounds that were included in
the list of constituents in GENSUR Instructions:
Appendix D. Al listed conpounds are also volatile
organi ¢ HAPs unl ess ot herw se indi cat ed.

b Conpound is not a volatile organic HAP

B- 19
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TABLE 7. WASTE MANAGEMENT PROCESS MODEL UNI T CONFI GURATI ONS
Wast e Managenent Process Organi ¢ HAP Em ssion Sources for Model Unit
Process Code Wast e Managenent Process? Confi gurati on®
I nci neration 11-111 1 Storage/feed tanks 2* CST
& M1
Reuse as fuel 1RF- 13RF 1 Storage tanks 2* CST
& M2
Fuel bl endi ng 1FB, MD3 I Waste transfer operations TF
I Storage/ bl endi ng tanks 2* CST
Waste fixation 1S-7S I WAst e/ bi nder m xi ng tanks ATT1
& M4
Sol vent recovery 1SR-4SR & I Batch distillation process PV
(vent ed) 8SR, M5 vents TF
I Waste transfer operations 2* CST
1 Storage tanks
Sol vent recovery 5SR- 7SR I Waste transfer operations TF
(non-vent ed) I Storage tanks 2* CST

See notes at end of table.
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TABLE 7. WASTE MANAGEMENT PROCESS MODEL UNI T CONFI GURATI ONS (conti nued)

Wast e Managenent Process Organi ¢ HAP Em ssion Sources for Model Unit
Process Code Wast e Managenent Process? Confi gurati on®
1VR- 5MVR, I Covered treatnent tanks CTT
8MR, 10MR,
Met al s recovery MD6
6IVR, 9MR I Open treatnent tanks QOrIT
7MR I Evaporation ponds D
6WI- 12WI I OQpen treatnent tanks with no QOrIT
14\WI- 19Wr m xi ng or bi odegradation
34WT- 42\WI
47WI- 49WI
60WI'- 64WI
66WI
Wast ewat er MD7, MD9
Tr eat ment
1wWr I Aerated treatnent tanks with ATT1
43W- 46\WI no bi odegradati on
2WI- 5S\WI I Covered treatnent tanks CTT
13Wr
20WI'- 26\WI
32WrI, 50\Wr
51WI, 57Wr
59WI, 65\WI

See notes at end of table.




¢c¢-d

TABLE 7. WASTE MANAGEMENT PROCESS MODEL UNI T CONFI GURATI ONS (conti nued)

Wast e Managenent Process Organi ¢ HAP Em ssion Sources for Model Unit
Process Code Wast e Managenent Process? Confi gurati on®
27TWI I Steanfair stripping process PV
vents ATT1
I Aerated treatnent tanks
28W, 29WI I Steanfair stripping process PV
vent s 2* CST
Vst evat er I Covered storage tanks
Tr eat ment -
(cont i nued) 30Wr, 31Wr I Evaporation pond D
33Wr
52W- 54WI I Aerated biotreatnent tanks ATT2
58WI
S5WI I Aerated biotreatnent ATI
i npoundnent s
56WI, MO8 I Qui escent biotreatnent Qrl
i npoundnent s
1TR, ML8 I Treatnent process vents PV
I Storage tanks 2* CST
Q her 2TR, MLO I Treatnent process vents PV
Treat ment I Waste transfer operations TF
I Storage tanks 2* CST
Wast e Accunul ation 1A 1ST I Waste transfer operations TF

and Storage in
Cont ai ners

See notes at end of table.
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TABLE 7. WASTE MANAGEMENT PROCESS MODEL UNI T CONFI GURATI ONS (conti nued)
Wast e Managenent Process Organi ¢ HAP Em ssion Sources for Model Unit
Process Code Wast e Managenent Process? Confi gurati on®
Wast e Accunul ation 2A, 2ST I Waste transfer operations TF
and Storage in I Storage tanks Ag=QOST*®
Tanks O g=CST°
Waste Pil ed 3ST, ML1 I Storage waste pile WP
St or age 4ST 1 Storage surface inpoundnents 03]
| npoundnent ¢
Under gr ound 5ST, 4D, ML5 I Storage tanks Ag=QOST*®
I nj ection Or g=CST®
1D, ML3 ' Landfill LF
Land Di sposal ® 2D, ML4 I Land treatnent LT
3D, ML2 I D sposal inmpoundnents Dl
Wast ewat er MLG, ML7 I POTW and NPDES di scharge not
D schar ge nodel | ed
Unknown ML9 ? 2* CST
See notes at end of table.




v< -4

v< -4

TABLE 7. WASTE MANAGEMENT PROCESS MODEL UNI T CONFI GURATI ONS ( concl uded)

NOTES:

(a)
(b)

(c)

(d)

(e)

2% CST
CTT
QOTT
ATT1
ATT2
DI

ATI
Qrl
sl
WP

LF
LT
PV
TF

Al units are nodelled to have equi pnent | eak em ssions.
Model Unit Key

Two covered storage tanks operated in series
Covered treatnent tank

Qui escent open treatnment tank

Aerated treatnment tank with no bi odegradation
Aerated treatnment tank w th bi odegradation

Di sposal i nmpoundnent

Aer ated treatnent inpoundnent

Qui escent treatnent inpoundnent

Qui escent storage i npoundnent
= Waste pile
= Landfill (open)
= Land treatnent unit (wth subsurface application)
Process vent stack

Spl ash | oading of |iquid wastes

St orage tanks for aqueous wastes (i.e., aqueous surrogates) are assunmed to be
qui escent and open; storage tanks for organic wastes (surrogates) are assuned
to be covered.

These units are expected to be replaced by tanks. Wen including the |and
di sposal restrictions!? (LDR) in the baseline assunptions, the nodel unit
configuration for 5ST is used for these units.

LDR requires organic wastes to be pretreated prior to | and disposal.
Therefore, when including LDR in the baseline assunptions, wastes are first
pretreated (pretreatnment em ssions are estinated using the nodel
configuration for 1SR-4SR); a 90 percent organic renoval efficiency is
assunmed, then the em ssions associated with the |and disposal unit is
estimated using the appropriate nodel unit configuration for that unit.



TABLE 8.

EM SSI ON FACTORS FOR AQUEQUS SURROGATES

Fraction emtted for specified agueous surrogate

Model (kg HAP emtted/ kg HAP entering unit)
Uni t Descri ption
1 2 3 4 5 6

ATT1 | Aerated treatnment tank 0.919 0. 667 0. 202 0.028 | 0.0029| 2.0E-4
w no bi odeg.

ATT2 | Aerated treatment tank | g50| g g10| 0.182| 0.0256 ] 2.87E-3 0.0
wi th | ow bi odeg.?

ATT2 | Aerated treatment tank 0.31| 0.086| 0.0114| 0.0012 0.0 0.0
wi th high bi odeg.

ATl | Aerated treatment 0.938| o0.865| o0.613| 0.288| 0.0700] 8.53E-3
i npoundnent w bio.?

CST Covered storage tank 0. 291 0.0301 | 3.96E-3 | 5.86E-4 | 9. 79E-5 | 1. 80E-5

2*CST | Two covered storage 0.390 | 0.0593 | 7.88E-3| 1.16E-3| 1.93E-4 | 3.56E-5
tanks in series

CIT Covered treat nent tank 0.0581 | 6.42E-3 | 7.21E-4 | 8. 79E-5 | 1. 21E-5| 1. 90E-6

Dl Di sposal i nmpoundnent 1.00 1.00 1.00 1.00 0. 688 0.112

QST fg;ﬁsce”t open storage [, s29 | o e66| o0.618| 0.368| 0.077/|8.70E3

QOTT | Qui escent open 0.100 | 0.0981| 0.0799| 0.0283| 3.64E-3| 3.26E-4
treat nent tank

Qi | Quiescent treat ment 0.446 | 0.442| 0.407| 0.234| 0.0460| 5.11E 3

i npoundnent w bi o.?

(Cont i nued)
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TABLE 8.

EM SSI ON FACTORS FOR AQUEQUS SURROGATES ( CONTI NUED)

Fraction emtted for specified agueous surrogate
Model (kg HAP emtted/ kg HAP entering unit)
Uni t Descri ption
1 2 3 4 5 6
WP Waste pile storage 0.177 0. 0562 0.0179 | 5.62E-3 | 1. 67E-3 | 3. 95E-4
LF Landfill (open) 0. 841 0. 349 0. 110 0. 0350 0. 0107 0. 0034
LT ~|Land treatment® with 0.998 | 0.998| 0.996| 0.979| o0.708| 0.231
subsurface application
PV Process vents 0. 030 7. 0E-3 2. 5E-3 1. 0E-3 1. 0E-4 0.0
TF Transf er 0. 326 0.0326 | 3.26E-3 | 3. 26E-4 | 3. 26E-5 | 3. 26E-6

2Em ssion factors for these units are dependent on the biodegradability of
the HAP; the em ssion factors presented for these nbdel units assune | ow

bi orates for al

HAPs at basel i ne.

PEmi ssion factors for these units are dependent on the biodegradability of

the HAP; the em ssion factors presented for these nodel

bi orates for al

HAPs if specific performance standards are net.

units assune high
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TABLE 9.

EM SSI ON FACTORS FOR ORGANI C SURROGATES

Fraction emtted for specified organic surrogate

Model (kg HAP emtted/ kg HAP entering unit)
Uni t Description
1 2 3 4 5 6
CST Covered storage tank 2. 77TE-3 | 3.96E-4 | 5.01E-5| 7.26E-6 | 1. 20E-6 | 1. 29E-8
2*CST | Two covered storage 5.53E-3 | 7.92E-4 | 1. 00E-4 | 1. 45E-5 | 2. 40E-6 | 2. 58E-8
tanks in series
CIT Covered treatnent tank | 6. 31E-4 | 8.42E-5 | 9.33E-6 | 1. 12E-6 | 1.52E-7 | 1. 18E-9
QST ?;l'nﬁsce”t open storage | 4 9993 | 0.890| 0.268| 0.0319 | 3.20E-3|5.34E-6
QOTT | Qui escent open 0.577| 0.131| 0.0143| 1.40E-3 | 1.45E-4 | 2. 63E-7
treat nent tank
Qsl, D | Surface i mpoundnent @ 0. 9998 0. 890 0.268 | 0.0319| 3.20E-3 | 5. 34E-6
WP Waste pile storage 0. 0300 0. 109 3. 2E-3 1. 2E-3 2.0E-4 1. 0E-5
LF Landfill (open) 0. 188 0. 068 0.021 | 6.0E-3| 2.0E-3| 1.0E-4
—
LT Land treatment® with 0.998 0.993 0.943 0.445| 0.0795| 2.9E-3
subsurface application
PV Process vents 0.030 | 7.0E-3| 2.56-3| 1.0E-3| 1.0E-4 0.0
TF Tr ansf er 3.35E-3 | 4. 28E-4 | 4. 20E-5 | 4. 29E-6 | 4. 29E-7 | 0. 78E-9

2l npoundnent s were not nodel ed for organi c wastes;

bEm ssion factors for this unit

the em ssion factors presented assune | ow biorates for al
wast es processed in other
t her ef ore,

assuned that al
Qrl) are aqueous wastes;

bi ol ogi cal

HAPs.

used em ssion factors for QOST.

i s dependent on the biodegradability of the HAP
Note: It
units (ATT1, ATT2, ATI,
only aqueous surrogate em ssion factors apply.

is

or




organi c surrogate em ssion factors for each of the node

units. The equipnment | eak em ssion factors devel oped for the
TSDF RCRA air standards for equi pnment | eaks were used in the
conputer nodel . Table 10 summari zes the equi pnent | eak

em ssion factors for each waste managenent code. [Note: Due
to the lack of data regarding the quantity of waste stored in
containers and typical storage tines for wastes in containers,
no em ssion fractions were devel oped for container storage.
Consequently, em ssions are not estimated for contai ner
storage. ]

A line input for the conputer nodel contains data for one
off-site waste stream For a given waste stream constituent
codes and concentrations for up to 10 HAP and a waste
managenent sequence consisting of up to 10 process codes
(refer to Table 7) are input. The conputer nodel calcul ates
the organic HAP em ssion estimates on a HAP-, em ssion point
type-, waste stream, and waste nmanagenent unit-specific
basis. There are six different em ssion point types: 1) non-
wast ewat er treatnent tanks; 2) wastewater treatnent tanks; 3)
containers; 4) land disposal units; 5) process vents; and
6) equi pnent | eaks.

Em ssions are calculated for the first waste nanagenent
unit for each individual HAP constituent for each em ssion
point type. The waste stream HAP concentrations are then
adjusted to reflect HAP renoval (by treatnent or em ssions)
for that waste managenent unit before em ssions are cal cul ated
for the next waste managenment unit. After em ssions are
calculated for all of the waste managenent units in the waste
managenent sequence for that waste stream data for the next
waste streamare input. |In this manner, em ssions are
cal cul ated for every waste stream nmanaged by a given facility.
The facility em ssions can then be stored in an output file,
and the program continues until em ssions are cal cul ated for
all of the facilities included in the input database.
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TABLE 10. EM SSI ON FRACTI ONS FOR EQUI PMENT LEAKS

Em ssi on Fraction
(kg HAP em tted/ kg HAP in waste)

Process Code Org. Surr. 1-3 Org. Surr. 4-6
& Ag. Surr. 1 & Aq. Surr. 2-6
11-111 & M1 1.69E-3 5. 75E- 4
1RF- 13RF & MD2 1.69E-3 5. 75E- 4
1FB & MD3 6. 60E- 5 2. 24E-5
1S-7S & VD4 1.30E-5 4. 42E- 6
1SR 3SR 8SR & MD5 9. 79E- 4 3. 33E- 4
4SR 5. 76E- 4 1. 96E- 4
5SR- 7SR 6. 60E- 5 2. 24E-5
1VR- 10MR & MD6 6. 60E- 5 2. 24E-5
1\WI- 26WT, 32T,
34WT- 42WT, 47WI- 51T, 6. 60E- 5 2. 24E-5
5OWF & MD7. MDO
27\ 3. 10E-5 1.05E-5
28\, 20WT 1.39E- 4 4.73E-5
30WI, 31WT, 33WT,
55\WI- 57WF, 4ST, 3D 9. 00E- 6 3. 06E- 6
& VDS, ML2
43T~ 46WT,
SoWE SAE SBVIT 1.30E-5 4. 42E- 6
] A 6.60E-5 A 2.24E-5
60Wr O 1.30E-5 O 4. 42E-6
] A 6.60E-5 A 2.24E-5
61\Wr O 3.10E-5 O 1.05E-5
] A 6.60E-5 A 2.24E-5
62\Wr O 5. 76E-4 O 1. 96E-4
] A 6.60E-5 A 2.24E-5
63Wr O 1.01E-3 O 3. 44E- 4
] A 6.60E-5 A 2.24E-5
64Wr O 9. 00E- 6 O 3. 06E-6
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TABLE 10. EM SSI ON FRACTI ONS FOR EQUI PMENT LEAKS

Em ssi on Fraction
(kg HAP em tted/ kg HAP in waste)
a A: 6. 60E-5 A 2. 24E-5
65Wr QO 7.06E-4 Q 2. 40E-4
a A: 6. 60E-5 A 2. 24E-5
66Wr QO 2. 83E-3 Q 9. 61E-4

1TR, 2TR, 2A, 2ST, 5ST

& MLS, MLO 1. 01E-3 3. 44E-4
1A, 1ST 2. 83E-3 9. 61E- 4
3ST, 1D, 2D A: 1. 30E-5 A 4. 42E-6
& ML1, ML3, ML4 O 1.69E-3 O 5.75E-4
4D & ML5 9. 00E-5 3. 06E-5
MLO? A 9. 79E-4 A: 3.33E-4
O 6.60E-5 O 2.24E-5

®These units have different equi pnent | eak em ssion
fractions for aqueous and organi c surrogates. Em ssion
fractions preceded by "A'" apply only to the aqueous
surrogate(s) in that colum. Em ssion fractions preceded
by "O" apply only to the organic surrogates

in that col um.
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Figure 1 presents a general flow chart for the conputer node
to show the cal cul ati on net hodol ogy al gorithm | ogic.

The conputer nodel maintains HAP-specific em ssion totals
for each em ssion point type on a facility-w de basis. The
conput er nodel al so maintains an overall HAP em ssion total
for each em ssion point type for all facilities (or waste
streans) represented by the conputer nodel input data. These
overall em ssion point type HAP em ssion totals are then used
for conparing alternative control options. Note: the HAP
em ssions totals for non-wastewater treatnent tanks and
wast ewat er treatnment tanks are sumred together to yield the
total HAP em ssions for the "tanks" em ssion point type.

B.5 COWUTER MODEL BASELI NE ASSUMPTI ONS

For the purposes of evaluating the relative organic
em ssion reduction effectiveness of alternative control
options, the EPA defines a "baseline" as a reference point
fromwhich each control option can be conpared. The baseline
represents the estimated | evel of organic em ssions fromthe
source category that would occur in the absence of
i npl ementing any of the control options. For the off-site
wast e operations source category, a baseline was chosen to
reflect the |level of organic em ssions for each em ssion point
type follow ng inplenentation of air em ssion controls
required by federally enforceable air regulations in effective
as of July 1991. The follow ng regul atory baseline
assunptions are used for the conputer nodel

(1) Exi sting Controls. Air emssion controls
reported in the TSDR Survey to be installed on
a unit are assuned to be in operation.

(2) RCRA Air Standards for TSDF Process Vents
(40 CFR 264 subpart AA).!* Process vents on
processes listed in data base as distillation,
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(3)

(4)

(5)

sol vent extraction, thin-film evaporation,
steam stripping, or air stripping and estimated
to have a total organic mass em ssions equal to
or greater than 3 tons/yr are assuned to be
vented to a control device with a 95 percent
organi c em ssion control efficiency.

RCRA Air Standards for TSDF Equi pnent Leaks
(40 CFR 264 subpart BB).!® Each waste stream
reported in the data base to have a total
organi c concentration equal or greater than 10
percent is assunmed to be controlled by

i npl enenting a | eak detection and repair (LDAR)
program which results in a 70 to 75 percent
organi c em ssion reduction dependi ng on the
waste materials type

RCRA Land Di sposal Restrictions (40 CFR

part 268).' Al surface inmpoundnments reported
in the data base to be used for disposal are
assunmed to be replaced by landfills. Each
waste stream di sposed in a |land treatnment unit
or landfill is assuned to be treated to neet
the LDR treatnent standards prior to disposal

NESHAP for Benzene Waste Operations (40 CFR 61
subpart FF).!” Each waste streamreported in
the data base to have a benzene concentration
equal to or greater than 10 ppnw uses organic
em ssion controls as follows: (1) affected
non- wast ewat er streans managed in tanks are
vented to control devices with a 95 percent
organi c em ssion control efficiency; (2)

af fected wastewater streans are pre-treated by
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steam stripping to reduce the benzene
concentration to 10 ppmw or to the benzene
concentration corresponding to a 99 percent
removal of benzene, whichever val ue is higher;
(3) treatnment processes handling affected waste
streans are vented to control devices with a 95
percent organic em ssion control efficiency;
and (4) transfer of affected waste streans into
containers is by subnmerged fill | oading.

B.6 EM SSI ON CONTROL EFFI Cl ENCI ES FOR BASELI NE ASSUMPTI ONS

All existing control devices reported to be in place for
a given waste nmanagenment process unit are assuned to be
operating effectively. Consequently, an appropriate em ssion
reduction factor (based on the type of em ssion control device
reported for that process unit) is applied to the
"uncontroll ed" em ssion fraction for the em ssion point type
affected by the em ssion control device to calculate the
baseline em ssions for all waste streans that are managed in
that process unit. Thermal control devices, which includes
flares and fune/vapor incinerators, were assigned a control
efficiency of 98 percent for all surrogate assignnents.
Internal floating roofs, external floating roofs, condensers,
and carbon adsorption units were assigned a control efficiency
of 95 percent for all surrogate assignnents.

The total organic concentration and the benzene
concentration is evaluated for each waste streamto determ ne
if one of the RCRA air standards or the Benzene Waste
Oper ati ons NESHAP apply for that waste stream [Note: For
the conmputer nodel simulation, it is assuned that the action
I evel for identifying the waste streans required to use these
additional controls is based on the waste stream
characteristics at the point where the waste first enters the
TSDF site (i.e., at the facility entrance gate).] |If the
wast e stream concentrations exceed the action |evels, an
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appropriate em ssion reduction factor is applied to the
appropriate em ssion point type "uncontrolled" em ssion
fraction for the affected units to calcul ate the baseline
em ssi ons.

Control devices assuned to be installed on process vents
to conmply with the RCRA air rules for process vents are
assunmed to have a control efficiency of 95 percent. An LDAR
program i nplemented to conply wwth the RCRA air rules for
equi pnent | eaks is assuned to achieve a 70 percent em ssion
reduction for aqueous Surrogate 1; a 75 percent em ssion
reduction for organic Surrogates 1, 2, and 3; and zero
reduction for all other surrogate assignnents.

Al waste streans in the data base are assuned to be
affected by the RCRA LDR  Consequently, organic HAP em ssi ons
are estimated for waste streanms originally managed in | and
di sposal units are reflective of the em ssion fractions for
t he waste managenent nodel unit configuration sequence
expected to be in place due to the LDR (i.e., tanks used to
repl ace storage or treatnent inpoundnents and pretreatnent
tank sequence preceding land treatnent units, disposal
i npoundnents or landfills). Table 11 presents the pre- and
post - LDR wast e managenent nodel unit configuration sequences
used for the | and di sposal nobdel process codes. Note,
basel i ne em ssions from evaporati on processes are nodel ed
using the em ssion fractions for disposal inpoundnents whet her
the evaporation unit is a surface inpoundnent or a tank.

Repl aci ng surface inmpoundnents with tanks tends to reduce
the organi c HAP em ssions because tanks are generally have a
| oner surface area to waste volune ratio and a | ower residence
time. The em ssion reduction attributed to replacing a
surface inmpoundnent with a tank i s dependent on the relative
em ssion fractions of the surface inmpoundnent and the tank
sequence used to replace the surface inpoundnent, and it
varies with the volatility (surrogate assignnent) of the
organic HAP constituents in the waste material .

B-34



TABLE 11.

MODEL UNI T CONFI GURATI ONS FOR PROCESSES AFFECTED
BY THE LAND DI SPOSAL RESTRI CTI ONS'®

Report ed Model Unit
Process Original Mdel Unit Configuration
Code? Configuration® after LDR
55WI ATI © ATT2¢
56WI, MO8 Qrl ¢ QOrT®
3ST, ML1 WP Aq=Q0STH
O g=CST¢
1D, ML3 LF Treat = PV, TF, 2*CST
90% HAP reducti on
t hen LF
2D, ML4 LT Treat = PV, TF, 2*CST
90% HAP reducti on
t hen LF
3D, ML2 DI Treat = PV, TF, 2*CST
90% HAP reducti on
t hen DI

@Process codes as reported in the TSDR survey?!® and GENSUR. 20
PEmi ssion factors for nodel unit configurations are provided in Table 8.

Key to nodel

D
ATI
ATT2

3

unit configuration follows:

Di sposal i npoundment

Aerated treatnent inpoundment

Aerated treatnent tank with bi odegradation
Qui escent treatnent inmpoundment

Qui escent open treatnent tank

Waste pile

Landfill (open)

Land treatnent unit (w th subsurface application)
Two covered storage tanks operated in series
Process vent stack

Spl ash I oadi ng of |iquid wastes

CAll waste materials managed in these units are assuned to be aqueous
wast e streans.

dSt orage tanks for agueous wastes (i.e., aqueous surrogates) are
assuned to be qui escent and open; storage tanks for organi c wastes
(surrogates) are assuned to be covered
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The organic renoval efficiency of the pretreatnent
sequence used in the baseline assunptions prior to |and
di sposal is assuned to be 90 percent for all organic HAPs in
the waste (i.e., all surrogate assignnents). The em ssions
frompretreatnment units are estimted using the node
configuration for vented solvent recovery units (Process
Codes 1SR through 4SR as indicated in Table 7). The treated
waste stream (W th one tenth the organic HAP concentration
that existed prior to pretreatnent)is then di sposed of as
originally indicated. Consequently, the |and disposal unit
em ssions are reduced by 90 percent for all surrogates, but
addi ti onal em ssions occur fromtanks, containers, and process
vents during the treatnent process. The overall em ssion
reduction achi eved by the pretreatnent/I|land di sposal unit
conbi nation is dependent on the additional em ssions that
occur fromthe pretreatnent unit (which are, in turn
dependent on the surrogate assignnment for the specific HAP)
and it may be significantly |less than 90 percent.

Control devices assuned to be installed on non-
wast ewat er treatnent tanks and process vents used to conply
wi th the Benzene Waste Operations NESHAP are assuned to have a
control efficiency of 95 percent for all surrogate
assignments. The control efficiency for submerged fill during
contai ner waste transfer to conply with the Benzene Waste
Operations NESHAP is assuned to be 65 percent for al
surrogat e assi gnnents.

The required em ssion control efficiencies for steam
strippers used for wastewater treatnment to conply with the
Benzene Waste (Operations NESHAP i s dependent on the surrogate
assignnment and may be limted by the control efficiency
required to reduce the benzene concentration to 10 ppnw. The
maxi mum control /renoval efficiency for steamstripping for
each surrogate class is presented in Table 12. As seen in
Tabl e 12, the organic HAP control (or renoval) efficiency of a
steam stripping unit is dependent on the aqueous volatility of
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the organic HAP, (i.e., the aqueous surrogate assignnent). |If
t he benzene concentration is 1,000 ppnmw or nore, the control
efficiencies in Table 12 are used directly. (Note: Benzene
has an aqueous surrogate assignnent of 1, so that the benzene
removal efficiency of the steamstripper is 99 percent). |If

t he benzene concentration is |less than 1,000 ppmw, the control
efficiencies presented in Table 12 are adjusted by a
correction factor to yield a benzene concentration | eaving the
steam stripper of 10 ppnmw. For exanple, if the benzene
concentration is 100 ppnw, the required steam stri pper
efficiency for benzene is 90 percent. |In this situation, the
steam stripper control efficiencies presented in Table 12 are
mul tiplied by 90 percent.

TABLE 12. STEAM STRI PPER FRACTI ON REMOVED BY SURROGATE CLASS

Surrogat e Henry's Law Const ant Steam Stri pper
Nunber (at m n#/ nol ) Fraction Renobved

1 3.16 x 103 0.99
2 3.16 x 104 0.98
3 3.16 x 105 0. 94
4 3.16 x 10° 0. 63
5 3.16 x 107 0

6 3.16 x 108 0
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B.7 EM SSI ON CONTROL EFFI Cl ENCI ES FOR CONTROL OPTI ONS

A specific subroutine was witten to add additi onal
controls to each waste nmanagenent unit/em ssion point type to
eval uate the inpacts of alternative control options. The
i npact of additional em ssion controls can be estimted for
any one or any conbination of em ssion controls applied to the
Ssi x em ssion point types: 1) non-wastewater treatnent tanks;
2) wastewater treatnent tanks; 3) containers; 4) |and disposal
units; 5) process vents; and 6) equi pnent | eaks.

The control efficiency of applying a fixed roof cover to
an open tank depends on the surrogate assignnent. The control
efficiency is calculated as: 1 mnus the ratio of the
em ssion fraction for a covered tank to the em ssion fraction
for an open tank for that surrogate assignnment. Covers are
applied to both non-wastewater treatnent tanks and wast ewat er
treatnment tanks for waste streans that exceed a sel ected VOHAP
concentration limt, with two exceptions. The first exception
is for enhanced bi ol ogical treatnment units (Process
Code 52WI). These biological treatnment units are assuned to
nmeet specific performance standards and, as such, are not
required to apply controls. The second exception is for waste
streans that have been treated to renove or destroy the VOHAP
in the waste streans to | ower the VOHAP concentration to bel ow
t he sel ected VOHAP concentration action |evel.

For enhanced bi ol ogical treatnment units that neet
speci fic performance standards (assunmed to be all Process
Code 52WI units and only those units), additional credit for
bi ol ogi cal renmoval of VOHAP is given. First, the em ssion
fractions used for Process Code 52W" s nodel unit
configuration (i.e., ATT2) are the em ssion fractions for the
aerated treatnment tank with high biodegradability (see
Table 8). This reduces the emssions fromthis unit conpared
to units where the | ow bi odegradability em ssion factors are
used. Second, it is assuned that the overall VOHAP renova
efficiency of the unit, including renoval by both
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vol atilization and bi odegradation, is 90 percent. This
assunption reduces the potential for VOHAP em ssions in
downstream units.

For the purpose of the conputer inpacts nodel, it is
assunmed that covers are not needed for tanks downstream of
wast ewat er steam and air strippers and enhanced bi ol ogi cal
wast ewater treatnment units (Process Codes 27W, 28W, 29W,
and 52WI). This assunption is based on the typical VOHAP
renmoval efficiencies of these units and the range of VOHAP
concentrations in the wastewater streans typically managed in
these units. Although there are other treatnent units (e.g.,
incineration, distillation, and thin-filmevaporation) that
may be as or nore efficient in renoving or destroyi ng VOHAP
the range of waste stream VOHAP concentrations in these units
is much higher than the waste stream VOHAP concentrations in
the wastewater treatnent units. Consequently, even with
99 percent or nore renoval or destruction efficiencies, the
remai ni ng VOHAP concentrations can still exceed the control
option's VOHAP concentration action level. As such, it is
assuned that tanks downstream of these other units do require
controls if the original VOHAP concentration of the waste
stream exceeds the sel ected VOHAP concentration action |evel.

Tank control options requiring additional control
devices, (e.g., floating roofs, thermal vapor incinerators,
condensers, and carbon adsorbers) are applied subsequent to
addi ng covers for open tanks. All of the additional control
devices are assuned to reduce covered tank em ssions by
95 percent independent of the surrogate assignnent.

The control options for containers include installing
| eak-tight covers during container storage and enpl oyi ng
subnerged fill pipes for waste transfer between containers.
As emi ssions are not estimated for container storage, the
conput er nodel does not estinmate the em ssion reduction
achieved by installing | eak-tight covers on containers. The
control efficiency for subnmerged fill during container waste

B- 39



transfer is assunmed to be 65 percent for all surrogate
assi gnnents.

The HAP renoval efficiency of the | and disposal
pretreatnment units are based on the renoval efficiency needed
to reduce the VOHAP concentration to the sel ected VOHAP
concentration action level. Al waste streans managed in | and
di sposal units are already assuned to be treated to conply
with the RCRA LDR. However, after the VOHAP concentration of
the waste streamis revised to account for the pretreatnent
unit, some waste streans may still exceed different VOHAP
concentration action |levels. The em ssion reduction
efficiency of the additional pretreatnent unit and | and
di sposal unit is assuned to be equivalent to the HAP renova
efficiency required to neet the control option action |evel,
but islimted to (i.e., cannot exceed) 95 percent.

An LDAR program equivalent to the requirenents of the
RCRA Subpart BB standard (except for the waste stream
concentration action level) is assuned to achieve a 70 percent
em ssion reduction for agueous Surrogate 1; a 75 percent
em ssion reduction for organic Surrogates 1, 2, and 3; and
zero reduction for all other surrogate assignnents. The
em ssion reduction achi eved by an LDAR program equi val ent to
the requirenents of the NSPS standard is assuned to be
88 percent for aqueous Surrogate 1 and organic Surrogates 1,
2, and 3, and it is assuned to be zero for all other surrogate
assignnments. Note, the control efficiencies of LDAR prograns
are not additive. If a RCRA LDAR programis already assuned
to be in place to conply with the RCRA Subpart BB standard (as
in the baseline assunption), inplenenting an LDAR program
equi valent to the requirenents of the NSPS standard only
produces a net em ssion reduction frombaseline of 50 to
60 percent, so that the overall equipnent |eak em ssion
reduction froman uncontrolled state woul d be 88 percent.
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B. 8 CONCENTRATI ON ADJUSTMENTS FOR SEQUENTI AL UNI TS

The organi c HAP concentrations in the waste stream are
updated foll owi ng each nodel waste managenent unit
configuration according to the HAP em ssions fromthat
process. \When em ssion controls are enployed with the waste
managenent unit, the controls are classified as either a
suppression control or a reduction control. Suppression
controls inhibit the volatilization of the organic conpounds
in the waste and include: subnerged fill for container waste
transfer; adding a fixed roof or floating roof to a tank; or
inplementing a | eak detection and repair programfor equi pnent
| eaks. Reduction controls renove or destroy organi c conpounds
in the waste and include: flares; thermal incinerators;
condensers; and carbon adsorption systenms. For suppression
controls, only the amount of HAP emitted fromthe controlled
unit is used to calculate the reduction in HAP concentrati on.
For reduction control, the amobunt of HAP that woul d have been
emtted fromthe unit if no controls were in-place is used to
cal cul ate the reduction in HAP concentration (i.e., the HAPs
are still released fromthe waste, but they are collected or
destroyed rather than rel eased to the atnosphere).

The HAP concentration entering the next waste managenent
unit configuration is also adjusted after processes that would
typically destroy or renove organic HAPs from waste stream
Specifically, for thermal incinerators, reuse as fuel
processes, and solvent recovery units, it is assuned that
90 percent of the organic HAPs are renpoved fromthe waste
stream when updating the HAP concentrations for subsequent
wast e managenent units.
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APPENDI X C

OTHER ENVI RONMENTAL AND ENERGY | MPACTS
ESTI MATE METHODOLOGY

Thi s appendi x provi des a description of the nethodol ogy
used to estimate the environnental inpacts other than organic
em ssions reduction and the energy inpacts associated with the
control options selected in Chapter 5 of this docunent for the
off-site waste operations source category. O her
envi ronmental and energy inpacts were estimated for two tank
control options (Option T2 and T3) and the | and di sposal unit
control option (Option LD1l). As discussed in section 6.1 of
this docunent, the EPA expects that inplenentation of all of
the container control options (Options ClL and C2) and
equi pnrent | eak control options (Options E1 and E2) w ||
reduce organic em ssions with essentially no other
envi ronnental or energy inpacts. Because all process vents in
the conmputer nodel data base are assuned at baseline to
al ready be vented to existing control devices for conpliance
with the RCRA air standards for TSDF process vents, no
addi tional other environnmental or energy inpacts were
estimated for the process vent control option (Option PV1).

C.1 WASTE QUANTI TY ESTI MATES FOR CONTROL OPTI ONS

To estimate the ot her environnental and energy inpacts
for a given control option, the quantity of off-site waste
material that is managed in waste operation units that require
controls due to each control option nust first be cal cul at ed.
These quantities are calculated on a waste stream specific
basis by the conputer nodel for each waste nanagenent node
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unit when estimating the organic HAP em ssions for each
control option. Table C1 presents the annual quantity of
waste material that is managed in the different waste
managenent nodel units that are required to apply a

"95 percent control device" for the tank control options
(Options T2 and T3) and the annual quantity of waste materi al
that is treated prior to I and disposal to conply wwth the | and
di sposal control option (Option LD1).

Tanks are used for a wide variety of waste managenent
processes. Consequently, the control device appropriate for a
given tank is dependent on: 1) the type of tank (storage or
treatnent; quiescent or aerated); and 2) the formof the waste
material itself (aqueous or organic; sludge, solid or |iquid).
For exanple, floating roofs can be used for storage tanks, but
only external control devices can be used for m xing tanks or
waste fixation tanks. Additionally, sone applications of
carbon adsorption for organic em ssion control may allow the
use of carbon canisters system A specific conbination or
"m x" of control devices has been previously assuned in the
devel opnent of the control cost factors for each type of waste
managenent unit.! This same "m x" of control devices, as
applied to each type of waste managenent nodel unit, is used
in the calculation to estimte the other environnmental and
energy inpacts. Table G2 summarizes the "m x" of control
devices (Table C2a) and pretreatnent units (Table C 2b) that
are applied for each of the waste nmanagenent nodel units
listed in Table C-1. As previously discussed, there are no
ot her environnmental or energy inpacts associated with floating
roofs enployed to conply with the 95 percent control device
requi renment.

For the I and di sposal control option (Option LD1), the
ot her environnental and energy inpacts are caused by the
operation of the additional treatnment unit used treat the
waste streamprior to |land disposal. The type of treatnent
unit used to treat this waste stream depends primarily on the
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TABLE C-1.

QUANTI TY OF WASTE MATERI AL MANAGED | N CONTROLLED UNI TS

o Total Annual WAste Throughput in
Em ssion Source Controlled Units (M yr)
(Model Unit) _ _ _
Option T22 Option T32 Option LD1°
Singl e storage tanks (QOST/ CST) 70, 825 90, 450 0
Series of storage tanks (2*CST) 1, 083, 813 1, 736, 067 0
Qui escent treatnent tank (QOIT & CTT) 425, 951 1, 234, 631 0
Aerated treatnent tank (ATT1 & ATT2) 73, 126 216,773 0
Fi xation tank (ATT1) 52, 681 69, 632 0
Land di sposal unit 0 0 168, 604

(a) Tank control options T2 and T3 require covering tanks and venting to a 95% efficient contro

device or simlar performng control technique (e.g.

vapor pressure > 0.75 psia and > 0.1 psia,

respectively.

use of floating roof) if the organic HAP

(b) Land di sposal control option LDl requires treatnent of waste streans to reduce the volatile
organi ¢ HAP concentrati on to bel ow 100 ppnw prior to | and disposal




TABLE C-2a.

PROPCRTI ONAL USE OF CONTRCL DEVI CES FOR TANKS

% of Waste Throughput Controlled by

- Control Device
Em ssi on Source -
(Mbdel Unit) Fi xed- bed Vapor
Fl oati ng car bon Car bon i nci n-
r oof adsor ber cani ster er at or
Si ngl e storage tank
( QOST/ CST) 50 8.5 16.5 25
Series of storage
tanks (2*CST) 50 16.8 8.2 25
Qui escent treatnent
tank (QOTT & CTT) 50 24 1.0 25
Aer ated treat ment
tank (ATTL & ATT2) 0 100 0 0
Fi xati on tank
(ATT1) 0 100 0 0
TABLE C- 2b. PROPORTI ONAL USE OF PRETREATMENT FOR LAND
DI SPOSAL

Em ssi on Source

% of Waste Throughput Pretreated

using Treatnment Unit

(Model  Unit) Thin-film Sol i ds
evapor at or I nci ner at or
Land di sposal pretreatnent 50 50




characteristics of the waste material, but may be influenced
by the types of treatnment units that already exist at the
facility. For this analysis, it is assunmed that 50 percent of
the waste material is treated using a thin-film evaporator and
50 percent of the waste material is treated in an incinerator
to renove the organic HAP (see Table C 2b).

C.2 CONTROL DEVI CE OPERATI ON FACTORS

The control device operation factors for the waste
managenent nodel units and the pretreatnment units are
summari zed in Table C-3. Mny of these factors were devel oped
for the RCRA TSDF air rules.? Control device operation
factors for vapor incineration were devel oped and docunent ed
in a technical report prepared for the EPA. 3

Mul tiplying the quantity of waste material managed in
controlled units for a given control option (see Table C 1) by
the proportional use factors in Table C-2 and the control
device operation factors in Table C 3, yields the annual
anmount of electricity and steam needed to operate the control
devi ces, the annual quantity of vapor incinerated, and annual
quantity of spent carbon generated for that control
option/ wast e managenent nodel unit conbination. These annual
control device operation values are then sumed for each of
t he waste managenent nodel units for a given control option to
yield the total annual control device operation val ues.
Table C-4 provides a sunmary of the cal cul ati on net hodol ogy
and the internediate results in calculating the total annual
control device operation quantity for tank control Option T3.
Table C-5 sunmarizes the total annual control device operation
val ues for each of the three control options that have
appreci abl e ot her environnental and energy inpacts.

C.3 | MPACT FACTORS

O her environnental and energy inpacts from applying the
control options are produced primarily fromthe generation of
electricity and steamrequired to operate the control devices
(1.e., the control device operation values reported in
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TABLE C- 3.

CONTROL DEVI CE OPERATI ON FACTCRS

Control Device Operation Factor
(unit per My of waste material throughput)
Em ssi on Source/ St eam Vapor Fi xed- Bed Cani st er
Control Strategy | glectricity Denand | nci neration | Spent Carbon | Spent Carbon
Demand (kg of (n? of (kg of (kg of
( Kwh) st ean) vapor) car bon) car bon)
Si ngl e storage
t ank 0.01 10 23 0.01 1.1
Series of
st orage tanks? 0.02 20 46 0.02 2.2
Qui escent
treatnent tank 0. 14 10 9 0.01 0.3
Aer at ed
treat nent tank 0.2 10 0 0.01 0
Waste fixation 2.6 11. 0 0.1 0
Thin-film
evapor ati on 30 307 0 0 0
| nci neration 303 0 0 0 0
(a) Control device operation factors for series of two covered storage tanks calculated as: 2 x the

control device operation factor for single storage tank.




TABLE C- 4.

CALCULATI ON METHODOLOGY FOR ANNUAL CONTROL DEVI CE OPERATI ON VALUES

(A) Annual Annual Annual Annual Annual

— Annual Waste Electricity Steam Vapor Fixed-Bed Canister
Emission Source/ 2 b . .

Control Strate Throughput Demand Demand Incineration Spent Spent

gy (Mgl/yr) (MWh/yr) (Mglyr) (m3/yr) Carbon® Carbon®

(Mg/yr) (Mg/yr)
Single storage tank 90,450 0 77 520,088 0 16
Series of storage tanks 1,736,067 17 5,816 19,964,770 6 315
Quiescent trtmnt tank 1,234,631 87 2,995 2,777,920 3 3
Aerated treatment tank 216,773 43 2,168 0 2 0
Waste fixation 69,632 182 780 0 7 0
Thin-film evaporation 0f 0 0 0 0 0
Incineration 0f 0 0 0 0 0
TOTAL 3,347,553 329 11,834 23,232,778 18 334

(@ A >x[1- (%floating roof/100)](Table C-2) > Electricity demand factor(Table C-3) = 1000 (i.e., the electricity
demand factor applies to all control devices except floating roofs)

(b) A >x [(%fixed-bed + %steam stripping)/100](Table C-2) >< Steam demand factor(Table C-3) =+ 1000

(c) A > [%vapor incineration/100](Table C-2) >< Vapor incineration factor(Table C-3)
(d) A > [(%fixed-bed)/100](Table C-2) > Fixed-bed spent carbon demand factor (Table C-3) = 1000

(e) A > [(%carbon canister)/100](Table C-2) > Canister spent carbon demand factor(Table C-3) = 1000

) A = Quantity waste material treated prior to land disposal (Table C-1) > 0.5 (Table C-2b)




TABLE CG-5. SUMVARY OF ANNUAL CONTROL DEVI CE OPERATI ON VALUES

Annual Annual
Cont r ol Annual Annual Annual Fi xed- Bed Cani st er
Opt i on Electricity St eam Vapor Spent Spent

Denmand Denmand | nci neration Car bon Car bon

(MM yr) (My/yr) (n/yr) (My/yr) (My/yr)
T2 193 6, 045 13, 829, 484 11 211
T3 329 11, 834 23,232,779 18 334
LD1 28, 073 25, 881 0 0 0




Table C-5). Certain secondary air pollutant em ssions and
ot her environnental and energy inpacts that occur fromthe
generation of electricity and steamare greatly affected by:
1) the type of fuel used in the boiler to produce steam (e.g.,
natural gas versus fuel oil); and 2) the type of power plant
generating the electricity supplied to the facility (e.qg.
coal -fired, nuclear or hydroelectric). Simlarly, the method
selected by a facility owner or operator to nmanage spent
activated carbon generated by a carbon adsorption em ssion
control device affects the other environmental and energy
i npacts. Consequently, upper and | ower boundary estimtes for
the other environnental and energy inpacts were devel oped
usi ng scenarios of differing fuel sources and spent activated
carbon managenent nmethods to estimate the potential range of
ot her environnental and energy inpacts. The boundary
assunptions used for this analysis are presented in Table C 6.

The assunptions summarized in Table C-6 are the sane
boundary assunptions used to estimate the ot her environnental
and energy inpacts for the RCRA air rules; consequently, the
ot her environnental and energy inpact factors used for this
anal ysis are the sane as those reported in the Hazardous Waste
TSDF BID.* These ot her environnental and energy i npact
factors were devel oped using fuel property and em ssion factor
val ues selected fromthe EPA docunent AP-42.° Table C7
presents a summary of these other environnmental and energy
i npact factors.
C.4 OTHER ENVI RONVENTAL AND ENERGY | MPACT ESTI MATES

The ot her inpact environnmental and energy inpact factors
in Table CG7 multiplied by the control device operating val ues
in Table G4 yield an estimte of the other environnmental and
energy inpacts for each of the control options selected for
nmodel anal ysis that have appreci abl e other environnental and
energy inpacts. Table C-8 presents the calculation results
for the other environnmental and energy inpacts using the |ower
boundary conditions. Table C9 presents the calculation
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TABLE C-6. CONTROL DEVI CE OPERATI NG CONDI TI ONS USED FOR
BOUNDARY ASSUMPTI ONS

Control Device
Operating Condition

Lower Boundary
Assunpti on

Upper Boundary
Assunpti on

Electric utility
power plant m x

50% coal
25% nat ural gas
25% nonconbusti on

100% coal

St eam boi |l er fuel

100% nat ural gas

100% f uel oil

Car bon regeneration
yield

90% yi el d

80% yi el d

Spent carbon cani ster
managemnment practice

100% r egener at ed

100% di r ect
landfill disposal
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TABLE C-7.

| MPACT FACTORS FOR CONTROL DEVI CE OPERATI ON VALUES

Secondary Air Impact Factors

Control Device Boundary Energy
Operation Parameter Level co NOXx SOx Particulate Impact
(units) Estimate Emissions Emissions Emissions Emissions Factor (MJ)
(Mg) (Mg) (Mg) (Mg)
Electricity Demand Lower 1.0E-4 1.6E-3 1.1E-3 7.4E-5 8.2
(MWh) Upper 1.1E-4 2.9E-3 2.3E-3 1.4E-4 11
O Lower 4.4E-5 1.8E-4 8.0E-7 4.0E-6 3.0
(Mg) Upper 4.7E-5 1.9E-4 8.1E-4 1.9E-5 3.0
Vapor Incineration Lower 0 1.5E-5 0 0 0
(m) Upper 0 3.7E-4 0 0 0.38
Fixed-Bed Spent Carbon | LOWer 0 0 0 0 0
(Mg) Upper 0 0 0 0 0
Canister Spent Carbon Lower 0 0 0 0 0
(Mg) Upper 0 0 0 0 0

(Continued)
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TABLE C-7.

( Concl uded)

Control Device

Boundary

Water Impact Factors

Solid Waste Impact Factors

) Power Carbon Incin. Flyash &
ClpeiEiton _Parameter L(_evel Plant Regen. Scrubber Bottom Scrubber Spent
(units) Estimate [ gffyent Effluent Effluent Ash Sludge Carbon
(10° m?) (10° m°) (10° m?) (Mg) (Mg) (Mg)
Electricity Demand Lower S.9E-5 0 0 0.022 0.035 0
(MWh) Upper 1.2E-4 0 0 0.044 0.070 0
Steam Demand Lower 0 0 0 0 0 0
(Mg) Upper 0 0 0 0 0 0
Vapor Incineration Lower 0 0 0 0 0 0
(m?) Upper 0 0 1.4 0 0 0
Fixed-Bed Spent Carbon | LOWer 0 1.4E-3 0 0 0 0.1
(Mg) Upper 0 1.4E-3 0 0 0 0.2
Canister Spent Carbon | LOWer 0 1.4E-3 0 0 0 0.1
(Mg) Upper 0 0 0 0 0 1.0




TABLE C-8. CALCULATI ON RESULTS FOR LONER BOUNDARY
OTHER ENVI RONMENTAL AND ENERGY | MPACTS

Control Option

Lower Boundary
Impacts T2 T3 LD1
Secondary Air Impacts, Mg/yr
CO emissions 0.3 0.6 4
NOx emissions 1.6 3.0 50
SOx emissions 0.2 0.4 31
Particulate emissions 0.0 0.0 2
Water Impacts, 1,000 m3/yr
Power plant effluent 0 0 1.7
Carbon regeneration effluent 0.3 0.5
Incineration scrubber effluent 0] 0]
Total Wastewater 0.3 0.5 1.7
Solid Waste Impacts, Mg/yr
Power plant fly & bottom ash 4 7 620
Power plant scrubber sludge 12 980
Spent Carbon 22 35 0
Total Solid Waste 33 54 1,600
Energy Impact, 1,000 MJ/yr
Total energy consumption 20 38 310
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TABLE C-9. CALCULATI ON RESULTS FOR UPPER BOUNDARY NATI ONW DE
OTHER ENVI RONMENTAL AND ENERGY | MPACTS

Control Option

Upper Boundary
|mpacts T2 T3 LD1

Secondary Air Impacts, Mg/yr

CO emissions 0.3 0.6 4
NOx emissions 7 12 86
SOx emissions 5 10 83
Particulate emissions 0.1 0.3 4

Water Impacts, 1,000 m3/yr

Power plant effluent 0 0 3.4

Carbon regeneration effluent

Incineration scrubber effluent 19 33

Total Wastewater 19 33 3.4

Solid Waste Impacts, Mg/yr

Power plant fly & bottom ash 8 14 1,240
Power plant scrubber sludge 14 23 1,960
Spent Carbon 213 338 0

Total Solid Waste 235 375 3,200

Energy Impact, 1,000 MJ/yr

Total energy consumption 5,300 8,900 400
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results for the other environnental and energy inpacts using

t he upper boundary conditi ons.

C.5
1
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APPENDI X D

CONTROL COST ESTI MATI ON METHODOLOGY

Thi s appendi x provi des a description of the nethodol ogy
used to estimate the costs associated with the control options
selected in Chapter 5 of this docunent for the off-site waste
operations source category.

D.1 AIR EM SSI ON CONTROL COSTS

A conmputer nodel was devel oped to estimate the em ssion
of organic hazardous air pollutants (organic HAP) fromthe
managenent of hazardous waste materials at treatnent, storage,
and di sposal facilities (TSDF) nationw de subject to
regul ati on under RCRA subtitle C that receive waste fromoff-
site generators (refer to Appendix B of this docunent). This
conput er nodel also cal culates the costs associated with the
installation and operation of the organic HAP em ssion
controls required by each em ssion point type control option.
Three different costs paraneters are cal cul ated for each
control option: 1) total capital investnent (TC); 2) annual
operating cost (AOC); and 3) total annual cost (TAC).

The TCl is the total of the costs required to purchase
t he equi pnment needed for the control system costs of |abor
and materials for installing that equi pnent, costs for site
preparation and buil dings, contractor fees, field expenses,
start-up and perfornmance test costs, and contingencies. The
ACC is the direct and indirect operating costs incurred while
operating the control system Direct operating costs include
costs for raw materials, utilities (steam water
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electricity), waste treatnent and di sposal, naintenance
mat eri al s, and operating, naintenance and supervisory | abor.

I ndi rect operating costs include costs for overhead,

adm ni stration, property taxes, and insurance. The AOC al so

i ncl udes any recovery credits for materials or energy
recovered by the control system which can be sold or reused at
the site.

The total annual cost (TAC) is the ACC plus capital
recovery costs. The TACis calculated fromthe TC, the ACC,
the equipnment life (n) and the annual interest rate (i) using
the foll om ng equati on:

TAC = ACC + CRF x TCl (D. 1)
wher e:
CRF = capital recovery factor = i(1+ )"/ [(1+i)"-1].

All total annual costs are cal cul ated based on a 7 percent
interest rate (i = 0.07) to annualize the capital investnents.

D.2 OVERVI EW OF COST ESTI MATI ON METHODOLOGY

In the conputer nodel, the total capital investnent and
t he annual operating costs for a control device are cal cul ated
using control cost factors devel oped for a specific control
option. Actual TCl and AOC for an organi c HAP em ssion
control technique were first cal cul ated using the nethods
outlined in the QAQPS Control Cost Manual ® for various waste
t hroughput (or equi pnent size) and different waste

characteristics. These costs were then proportioned for the
wast e t hroughput (or size) distribution of a waste nanagenent
nmodel unit to devel op control cost factors for each contro
opti on.

Thi s net hodol ogy has been used previously by the EPA for
t he devel opnent of control cost factors used for the TSDF RCRA
air standards project.’” Control cost factors devel oped for
the TSDF RCRA air standards project were available for the
control options for the follow ng em ssion point types: tanks
(bot h wast ewat er and non-wast ewat er tanks); containers;
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process vents; and equi pnent |eaks. No control cost factors
were avail able for the I and di sposal em ssion point type
control option. Section D.3 provides the derivation of the
control cost factors used by the conputer nodel to estinate
the control costs for pretreating waste material prior to | and
di sposal (follow ng the general nethodol ogy used to devel op
the control cost factors used for the TSDF RCRA air standards
proj ect).

D.3 EXAMPLE COST FACTOR DERI VATI ON FOR LAND DI SPCSAL UNI TS

The met hodol ogy used to devel op cost factors for a given
em ssion point type control option requires: 1) a size
di stribution of the population for which costs are being
estimated; and 2) representative control costs for each size
class. One control option considered for Iand disposal units
is the use of a pretreatnent process to renove the organi c HAP
fromthe waste stream prior to managenent in open |and
di sposal units. Pretreatnent processes potentially applicable
to renove volatile organic HAP fromoff-site waste materi al
include: steamstripping; air stripping; thin-film
evaporation; distillation; and incineration. For this control
option, "size distribution of the population” is based on the
annual quantity of off-site waste material managed in
landfills, and the "representative control costs" are based on
control costs associated with the installation and operation
of a steamstripper. Control costs for steamstripping are
used because: 1) control cost equations based on the quantity
of waste material processed are available for steam stri pping;
2) simlar control cost equations are not readily avail able
for other preatreatnent processes; 3) the conplexity of the
different pretreatnment process equipnent is relatively
conpar abl e, and therefore, the equi pnent and operating costs
are assuned to be conparable.

The distribution of facilities that manage off-site waste
materials in landfills was determ ned fromdata reported in
the TSDR Survey.® O 710 facilities that receive waste from
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offsite, 63 facilities were identified that have landfills,
but only 44 facilities were identified that have |andfills
that specifically manage waste materials received from
offsite. The annual quantity of off-site waste materi al
processed by these landfills was used to define four size
cl asses representative of the |and disposal units operated at
TSDF. The nunber of facilities that operate landfills that
manage offsite waste materials for each of the size class,
based on data reported in the TSDR Survey, was used to
cal cul ate size class distribution factors. The results of
this distribution analysis are summarized in Table D-1

The control costs for steam stripping pretreatnent were
cal cul ated for each quantity range based on equations reported
in the draft Industrial Wastewater CTG for the total capital
investnment (TCl) and the total annual cost (TAC) for steam
strippers.® However, a simlar equation for calculating the
annual operating cost (ACC) was not reported. The capital
recovery factor used in the draft Industrial Wastewater CTG
was 0.1315 (i.e., it was based on a 10 percent interest rate
and a 15 year equipnent life).® Therefore, an equation to
estimate the annual operating cost (AOCC) was devel oped from
the equations reported for total capital devel oped fromthe
equations reported for total capital investnent (TCl) and
total annual costs (TAC) as foll ows:

AOC = TAC - 0.1315 x TCl. (D. 2)

The control cost equations provided in the draft
| ndustrial Wastewater CTG were reported in July 1989 doll ars.
However, all of the other cost factors used in the conputer
nmodel were devel oped in January 1986 dollars. Therefore, it
was conveni ent for nodeling purposes to adjust the control
cost equations reported in the draft Industrial Wastewater CTG
to January 1986 dollars. The escalation factor for converting
the cost equations reported in July 1989 dollars to January
1986 dollars was cal cul ated using the Chenm cal Engi nheering

conposite plant index values.! The conposite index value for
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TABLE D- 1.

FACI LI TY DI STRI BUTI ON BASED ON THE QUANTI TY

OF HAZARDOUS WASTE MATERI AL RECEI VED FROM OFF- SI TE
FOR LAND DI SPOSAL | N A LANDFI LL?

Distribution Wastewater Quantity (Q) | Representative | No. of Facilities Distribution
Size Class Range (tpy) Q (tpy) in Size Class Factor
Very Small 0 < Q < 10,000 10,000 21 0.477
Small 10,000 < Q < 50,000 22,000 11 0.250
Medium 50,000 < Q < 200,000 100,000 9 0.205
Large Q = 200,000 447,000 3 0.068

2Facility distribution obtained from data reported in the TSDR Survey.*?
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July 1989 is 356.0; the conposite index value for January 1986
is 323.5. Therefore, the cost equations in July 1989 dollars
were converted to January 1986 dollars by dividing the

July 1989 cost equations by the escalation factor of 1.10
(356/323.5).

Finally, the control cost equations, as reported in the
draft Industrial Wastewater CTG were nodified to calcul ate
the control costs as a function of the annual waste quantity,
Q in tons per year (tpy) by assumng the density of the waste
material to be 1 kg/liter and that the pretreatnment process
woul d run 24 hours/day x 300 days/year or 7,200 hrs/yr (this
i s the annual operating hours used in devel oping the control
cost equations reported in the draft Industrial WAstewater
CTG. The resulting equations used to calculate the control
costs for steam stripping follow

AOC(Jan. 1986 $/yr) = 37,550 + 1.010 x Qtpy) (D. 3)
TCl (Jan. 1986 $) = 217,860 + 1.601 x Qtpy) (D. 4)

The control cost equations reported in the draft
| ndustrial Wastewater CTG were devel oped for continuous steam
stripper systens with wastewater flow rates ranging from10 to
200 gpm (this corresponds to annual waste quantities of 22,000
to 440,000 tpy).*® However, there were a significant nunber of
facilities (48 percent) that had annual quantities of off-site
waste material of less than 10,000 tpy (i.e, nore than a
factor of 2 less than the low end of the quantity range for
whi ch the control cost equations were devel oped). Efforts
were made to devel op an alternative nethodol ogy to estimte
the control cost factors for the | owest waste quantity range
listed in Table D1 (Range 1). For exanple, batch processing
of wastewater in steam strippers, which nay be nore
appropriate these low flow rate systens, was investigated.
Unfortunately, the draft Industrial Wastewater CTG only
briefly discussed batch steam strippers, and it provided no

D-6



cost equations for them?!* |Instead, it was assuned that the
steam stri pper used for | owest waste quantity range was
operated 12 hours/day x 5 days/week x 50 weeks/year, or
3,000 hrs/yr. Using this assunption, the steamstripper is
basically designed for approximately 2 tinmes the average
annual flow rate (7,200 hrs/yr versus 3,000 hrs/yr).
Consequently, for waste quantity Range 1, the basic control
cost equation for TCl (Equation D.4) was revised based on
3,000 annual operating hours as follows:

TCl (Jan. 1986 $) = 217,860 + 3.842 x tpy) (D. 5)

A representative annual waste quantity of 10,000 tpy was
sel ected for Range 1 because it was closest to the quantity
range for which the control cost equations were devel oped.
Equation D. 4 was used to estimate the TCl control costs for
waste quantity Ranges 2, 3 and 4; Equation D.5 was used to
estimate the TCl control costs for waste quantity Range 1

Al t hough there are increased operating costs during
operation for the larger steam stripper and waste materi al
t hroughput for Range 1, these costs are offset by the reduced
total operating hours. That is, the annual operating costs
are expected to remain constant with the average annual
t hroughput. Consequently, Equation D.3 was used to estimate
t he annual operating costs for all waste quantity ranges.

Tables D-2 and D-3 illustrate the derivation of the
overall TCl and AOC cost factors that were devel oped for steam
stripping as a pretreatnent control device used to renove
vol atile organic HAPs fromwaste materials prior to | and
di sposal. Consistent with the Industrial Wastewater CTG the
equi pnrent life for the steam stripper was assuned to be
15 years. s

D.4 SUWARY OF COST FACTORS USED FOR MODEL ANALYSI S

Usi ng this nethodol ogy, overall control cost factors were
devel oped to estimate the costs of applying controls to the
tanks, containers, |land disposal units, process vents, and
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TABLE D-2.

STEAM STRIPPER TOTAL CAPITAL INVESTMENT (TCI) COST FACTORS

Size Class Rep. Q TCI Distribution TCI Cost
Number (Mgl/yr) (B/yr) $/Mg Factor Factor ($/Mg)
1 9,090 256,300% 28.20 0.477 13.45
2 20,400 253,100° 12.41 0.250 3.10
3 90,900 378,000° 4.16 0.205 0.85
4 406,000 933,500° 2.30 0.068 0.16

Overall TCI Cost Factor: $17.56/Mg

®Calculated using Equation D.5

PCalculated using Equation D.4

TABLE D-3. STEAM STRIPPER ANNUAL OPERATING COST (AOC) COST FACTORS
Size Class Rep. Q AOC Distribution AOC Cost
Number (Mgl/yr) (B/yr) $/Mg Factor Factor ($/Mg)
1 9,090 47,600° 5.24 0.477 2.50
2 20,400 59,800° 2.93 0.250 0.73
3 90,900 138,600° 1.52 0.205 0.31
4 406,000 489,000° 1.20 0.068 0.08
Overall AOC Cost Factor: $3.62/Mg

®Calculated using Equation D.3
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equi pnent | eaks em ssion point types.® Different cost factors
wer e devel oped for each of the different waste managenent

nodel units used in the conmputer nodel (refer to Appendix B
for further information regardi ng the waste managenent node
units) based on the "fornm of the waste stream|[i.e., 1) VOC
containing solids; 2) aqueous sludges and slurries; 3) dilute
aqueous m xtures; 4) organic liquids; 5) organic sludges and
solids; and 6) other m xtures (includes 2-phase
organi c/ aqueous m xtures)]. Waste form codes were assigned
according to the waste description code reported for the waste
stream ¥’

In the previous exanple for the devel opnent of cost
factors for control options based on pretreatnment using steam
stripping, the control costs are largely driven by the anount
of steamrequired to heat the waste material. As the heat
capacity of the different waste forns that are typiclly
managed in | and di sposal units are expected to be simlar, the
cost factors presented in Tables D-2 and D-3 were used for al
waste forns. However, sonme control costs do vary with the
formof waste processed in the waste managenent nodel unit.
Table D-4 presents the overall control cost factors that are
used as input to the conputer nodel for each em ssion point
type, waste managenent nodel unit control option, and waste
form

D.5 CALCULATI ON OF CONTROL COSTS

The control costs are calculated by the conmputer nodel at
the sane tine organic HAP em ssions are cal cul at ed.
Therefore, as with the em ssion cal cul ations, the control
costs are cal culated on an em ssion point type, waste stream
and wast e managenent unit-specific basis. At this |owest
| evel, the control costs are escalated to md-1991 (July 1991)
dollars. As all the control cost factors are in January 1986
dollars, a single escalation factor is used to inflate the
control costs to md-1991 dollars. The Chem cal Engi heering

conposite plant index value for July 1991 is 362.8; the
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TABLE D-4. SUMVARY OF COST FACTORS USED I'N MODEL ANALYSI $2
Emission point type - Waste TCI Cost AOC Cost Equip.

Management Model Unit Control Waste Factor Factor Life

Option® Form® ($/Mg) ($/Mg) (yr)

Tanks

Fixed-roof for QOST 2 14.66 1.07 20
Fixed-roof for QOST 3 18.47 1.36 20
95% CD for QOST 2 20.98 3.98 10
95% CD for QOST 3 27.66 10.50 10
95% CD for CST 1 9.74 3.29 10
95% CD for CST 4 12.36 4.72 10
95% CD for CST 5 11.08 571 10
95% CD for CST 6 10.74 4.78 10
95% CD for 2*CST 1 14.47¢ 3.50¢ 10
95% CD for 2*CST 2 14.47¢ 3.50¢ 10
95% CD for 2*CST 3 19.07¢ 9.70¢ 10
95% CD for 2*CST 4 18.32¢ 4.98¢ 10
95% CD for 2*CST 5 16.02¢ 5.93¢ 10
95% CD for 2*CST 6 15.80¢ 5.00¢ 10
95% CD for CTT 1 0.22 0.10 10
95% CD for CTT 2 0.22 0.10 10
95% CD for CTT 3 0.82 0.37 10
95% CD for CTT 4 0.36 0.25 10
95% CD for CTT 5 0.36 0.27 10
95% CD for CTT 6 0.80 0.36 10
Fixed-roof for ATT1 all 0.39 0.032 20
95% CD for ATT1(non-fixation) all 0.42 0.30 10
95% CD for ATT1(fixation) all 12.03 3.72 20
Fixed-roof for QOTT all 0.39 0.032 20
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TABLE D-4. SUMVARY OF COST FACTORS USED IN MODEL ANALYSI $2
Emission point type - Waste TCI Cost AOC Cost Equip.
Management Model Unit Control Waste Factor Factor Life
Option® Form® ($/Mg) ($/Mg) (yr)
95% CD for QOTT 1 0.57 0.13 10
95% CD for QOTT 2 0.57 0.13 10
95% CD for QOTT 3 1.16 0.39 10
95% CD for QOTT 4 0.71 0.28 10
95% CD for QOTT 5 0.80 0.30 10
95% CD for QOTT 6 1.16 0.39 10
Containers
Submerged fill 1 0.75 0.04 15
Submerged fill 2 0.75 0.04 15
Submerged fill 3 0.92 0.05 15
Submerged fill 4 0.94 0.05 15
Submerged fill 5 0.78 0.04 15
Submerged fill 6 0.79 0.04 15
Land Disposal
Pretreatment® all 17.56 3.62 15
Process Vents
95% CD for process vents all 25.90 9.38 10
Equipment Leaksf
LDAR program for QOST all 1.28 0.34 10
LDAR program for CST all 1.28 0.34 10
LDAR program for 2*CST all 2.569 0.679 10
LDAR program for CTT all 0.083 0.022 10
LDAR program for ATT1(fix) all 0.016 0.004 10
LDAR program for QOTT all 0.083 0.022 10
LDAR program for ATT1&2 all 0.016 0.004 10
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TABLE D-4. SUMVARY COF

COST FACTORS USED IN MODEL ANALYSI S

Emission point type - Waste TCI Cost AOC Cost Equip.
Management Model Unit Control Waste Factor Factor Life
Option® Form® ($/Mg) ($/Mg) (yr)
LDAR program for SI all 0.011 0.003 10
LDAR program for containers all 3.57 0.94 10
NOTES:
2 All cost factors are in January 1986 dollars.

QOST = quiescent open storage tank

CST = covered storage tank

2*CST = series of two covered storage tanks

CTT = covered treatment tank

Legend for waste management model unit control options:

ATTL(fix) = waste fixation "aerated" treatment tank

LDAR = leak detection and repair

QOTT = quiescent open treatment tank
ATT1&2 = aerated treatment tank (with or without biodegradation)

S| = surface impoundment (storage or treatment)

¢ Key for waste forms:

1 = VOC-containing solids
2 = Aqueous sludge/slurry
3 = Dilute aqueous

4 = Organic liquid

5 = Organic sludge/slurry

6 = Other (2-phase)

CST plus the cost of venting a second CST to an existing control device.
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TABLE D-4. SUMVARY OF COST FACTORS USED IN MODEL ANALYSI S

NOTES (Continued):

€ Land disposal pretreatment techniques are expected to vary widely. Assumed total
capital investment and annual operating costs of purchasing and operating a
pretreatment process are similar to the capital investment and operting cost associated
with steam stripping. Therefore, used cost factors developed for steam stripping for all
pretreatment processes.

f Due to the nature of control costs for equipment leaks, a facility implementing a LDAR
program will incur certain costs which are not a function of the quantity of waste (e.g.,
include a one time purchase of a portable VO meter). Consequently, a facility that has
to implement a LDAR program, a fixed TCI of $6,318 is added (one time) to the TCI
calculated using the TCI equipment leak cost factor. Additionally, a fixed AOC of
$918/yr is added (one time) to the AOC calculated using the AOC equipment leak cost
factor.

9 Control costs for equipment leaks for 2*CST model units were estimated to be twice the
equipment leak control costs for a single CST.
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conposite index value for January 1986 is 323.5.' Therefore,
the escal ation factor of 1.1215 (362.8/323.5). Once the waste
streanf wast e managenent unit TCl and AOC are converted to m d-
1991 dollars, the TACis calculated using Equation D.1 using a
7 percent interest rate.

The control costs (TCl, ACC, and TAC) for a given
em ssion point type, waste stream and process unit is
cal cul ated by multiplying the appropriate control cost factor
for a given waste managenent nodel unit (from Table D-4) tines
the waste streamquantity and the escal ation factor (1.1215).
The control costs for that waste streani process unit are
calculated by totalling the individual em ssion point type
control costs. The total control costs for the waste stream
is calculated as the sumof the waste stream process unit
control costs for all the waste managenent nodel units in
whi ch that waste material is managed. The facility contro
costs are cal culated by summ ng the waste stream control costs
for all of the waste streans nmanaged by a given facility.
Finally, the facility control costs are totalled for al
facilities included in the database to cal culate the total
control costs used for conparing alternative control options.

The control costs are accounted for in two different
ways: 1) by em ssion point type for direct evaluation of
control options; and 2) by process or "service" type for
subsequent eval uati on of econom c inpacts. Control costs by
em ssion point type are calculated for six different types:
1) non-wastewater treatnent tanks; 2) wastewater treatnent
tanks; 3) containers; 4) |land disposal units; 5) process
vents; and 6) equi pment | eaks. The em ssion point type
control costs are calculated at the em ssion point type/waste
streani process unit level. Control costs by process type are
calculated for 12 different process types (refer to Table D
5). The process type control costs are calculated at the
wast e streant process unit |evel
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TABLE D-5. WASTE MANAGEMENT PROCESS TYPE ASSI GNVENTS
Process Wast e Managenent Process
Type Process Code?
1 | nci neration 11-111, M1
2 Reuse as fuel 1RF- 13RF, M2
3 Fuel bl ending 1FB, MD3
4 Waste fixation 1S- 7S, M4
5 Sol vent recovery 1SR- 8SR, M5
6 Met al s recovery 1VR- 10MR, MD6
7 Wast ewat er treat nment 1Wr- 66WI, MD7- MDY
8 Land di sposal 3ST-5ST, 1D 3D, ML1- ML4
9 Under ground | njection 4D, ML5
10 O her treatnent 1TR, 2TR, MLO
11 St or age/ unknown 1A 2A 1ST, 2ST, ML8, ML9
12 Di scharge only MLG, ML7

3Pr ocess codes

as defined and used in the survey database.!®
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APPENDI X E

COST ESTI MATI ON METHODOLOGY FOR MONI TORI NG
| NSPECTI ONS, RECCRDKEEPI NG AND REPORTI NG

The purpose of this appendix is to docunent the
met hodol ogy used to estimate the costs associated with
nmoni toring, 1nspections, recordkeeping, and reporting (MRR
for the control options selected for consideration for the
off-site waste operations source category. The MRR costs are
estimated only for the hazardous waste TSDF included in the
conput er nodel data base (i.e., refer to Appendix B of this
docunent) .

E.1 OVERVI EW OF COST METHODOLOGY

For the off-site waste operations source category control
options, the costs of the associated with the MRR
requirenents are driven by the | abor required to performthe
M RR.  The man-hours needed to perform MRR for a single
em ssion source and control option conbination are esti nated.
Dat a obtai ned fromthe National Survey of Hazardous Waste
Treatnent, Storage, Disposal, and Recycling Facilities!?
(hereon referred to as the "TSDR Survey") are used to
characterize the nunber of em ssion sources wthin each
em ssion point type defined for the off-site waste operations
source category that would be required to apply controls for
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that control option. Annual MRR costs are then cal cul ated
based on the nunber of man-hours per em ssion source tines the
nunber of em ssion sources tines the |abor costs associ ated
with the MRR requirements for that em ssion source and
control option conbination.

The | abor costs used to calculate the annual MRR costs
are derived fromthe operating and supervisory |abor costs
reported in the OAQPS Control Cost Manual . ? The operating
| abor cost, as reported in the OQAQPS Control Cost Manual in
"1988 dollars," is $12.96/hr.® As recommended in the OQAQPS
Control Cost Manual, the supervisory | abor costs are estinmated
to be 15 percent of the operating | abor costs,* and an

overhead rate of 60 percent was used on the operating and
supervi sory costs® to calcul ate an overall |abor cost per hour
(in 1988 dollars) as follows: [$12.96 + (0.15 x $12.96)] x
1.60 = $23.85/hr. Since all of the control costs are in July
1991 dollars, the | abor costs are escalated to July 1991

dol lars, using the Chem cal Engineering (CE) Plant | ndex

val ues. The average CE Plant Index value for 1988 is 342.5;
the CE Plan Index value for July 1991 is 362.8.°% Therefore,
the escalation factor is 362.8/342.5 or 1.059, and the overal

| abor rate used in estimating MRR costs is $23.85 x 1.059 =
$25.26/ hr (in July 1991 dollars). This labor rate is used for
estimating the MRR costs for each em ssion point type and
control option conbi nation.

E.2 MRR COSTS FOR TANK CONTROL OPTI ONS

Based on the information collected in the TSDR Survey,
there are 8,510 tanks at the 710 facilities that manage
hazar dous wastes received fromoff-site. Al nost 80 percent of
t hese tanks al ready have sone type of cover according to the
data obtained fromthe TSDR Survey.

Tank control Option Tl requires use of a fixed-roof cover
for tanks managi ng wastes with volatile organi c HAP
concentrations equal to or greater than 100 ppmw. Fromthe
baseline em ssion estimates, 83 percent of the facilities that
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accept off-site waste materials have organi c HAP em ssions
fromtanks. Although not every tank at these facilities are
expected to manage waste materials that contain organi c HAP
it was assuned that 83 percent of the tanks (7,063 tanks)
woul d be required to have fixed-roofs for the purpose of
estimating M RR costs.

It was assuned that the nonitoring and inspections woul d
be perfornmed sem -annually and that these nonitoring and
i nspections would take 15 m nutes per tank. Sem -annual
recordkeeping for the nonitoring and i nspections was assuned
to require 5 mnutes per tank, and that annual reporting would
require 15 mnutes per tank. Therefore, just under 1 |abor
hour [(15/60 x 2) + (15/60 x 1) + (5/60 x 2) = 0.92] is
requi red annually per tank for all MRR activities, resulting
in an annual cost of $23.24 per tank (0.92 hours/tank/yr x
$25. 26/ hr) and a nati onwi de annual cost of $164, 000 (7,063
tanks x $23.24/tank/yr). Table 1 sunmarizes these assunptions
and the cal cul ati on net hodol ogy. This basic cal cul ation
nmet hodol ogy is used for estimating the nonitoring costs for
each control option.

Tank control Options T2 and T3 require that a 95 percent
efficient emssion control device in addition to fixed-roof
covers for tanks managi ng certain waste streanms. The nunber
of tanks requiring additional controls under control
Options T2 and T3 could not be directly eval uated, but the
total nunber of facilities that were required to apply
addi tional controls on tanks could be evaluated fromthe
conputer nodel used to estimate the em ssions fromthe
hazar dous waste TSDF. For tank control Option T2, 70 percent
of the facilities were required to have apply additional
controls on at |east one tank. For tank control Option T3,
80 percent of the facilities were required to have apply
additional controls on at |east one tank. As stated
previously, not every tank at these facilities are expected to
requi re additional organic em ssion controls. However, for
t he purpose of estimating MRR costs, the proportion of
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facilities requiring additional

controls was used to estimte

t he nunber of tanks that would be required to apply additional

controls. Consequently, 5,960 tanks were assuned to require
TABLE 1. MONI TORI NG, | NSPECTI ONS, RECORDKEEPI NG, AND
REPORTI NG COSTS FOR
TANK CONTROL OPTION T1
(A) (B) (C = A x< B)
Labor Required Frequency Annual Labor
Iltem (time/occurrence) | (occurrences/yr) (hrs/yr)

1) QAPP? 0 0 0
2) Performance Test 0 0 0
3) Inspections 15 min. 2 0.50
4) Monitoring (included in A3) (included in B3) | (included in C3)
5) Reporting 15 min. 1 0.25
6) Recordkeeping 5 min. 2 0.17
7) Annual labor hours per emission source (), C1 through 0.92
C6)
8) Annual cost per emission source ($25.26 >< C7) $23.24
9) Total number of emission sources 7,063
10) Total annual MIRR cost (C8 > C9) $164,000

QAPP = quality assurance program plan




additional controls for tank control Option T2, and

6, 810 tanks were assuned to require additional controls for
tank control Option T3. These assunptions are expected to be
an upper bound for the tank control options' annual M RR cost
esti mat es.

TSDF owners and operators can choose to use floating
roofs instead of external control devices to conply with tank
control Options T2 and T3. The cost factors used to estimate
the control costs for these options assuned that 50 percent of
t he tanks woul d enpl oy an external control device and
50 percent of the tanks would enploy a floating roof.
Consequent |y, separate (subtotal) nonitoring costs are
estimated for each of the different approaches used to conply
with the rule. Table 2 presents the assunptions used to
estimate tine requirenents and per tank nonitoring costs for
both floating roofs and external control devices. Table 3
conpl etes the cal cul ati on net hodol ogy and presents the total
nmonitoring costs for both tank control Options T2 and T3.

E.3 M RR COSTS FOR CONTAI NER CONTROL OPTI ONS

According to the data in the TSDR Survey for the 710
hazardous waste TSDF, a total of 626 facilities used
containers for the accunul ati on and/ or storage of hazardous
materials. As data are no available on the total nunber of
containers used for storing or transferring off-site waste
materi al at the hazardous waste TSDF, the MRR costs are based
on the estimted nunber of container storage areas. Assum ng
that each facility has, on average, two areas designated for
cont ai ner storage/accumul ation, inspections (nonitoring) wll
be required at approximately 1,250 container storage areas.
For both container control Option ClL and C2, every contai ner
storage area is assuned to be inspected on a nonthly basis,
and that the tinme needed to performthe inspections is the
sanme for both container control options. Based on a nonthly
i nspection frequency, the annual MRR costs for the container
control options (Options Cl and C2) are presented in Table 4.
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TABLE 2.

MONI TORI NG,

REPORTI NG COSTS FACTORS FOR

ADDI TI ONAL CONTRCL DEVI CES USED FOR TANKS

| NSPECTI ONS, RECCRDKEEPI NG AND

(A) (B) (C = A x< B)
Control Device/ Labor Required Frequency Annual Labor
Iltem (time/occurrence) | (occurrences/yr) (hrs/yr)
Tank with floating roof (FR)
1) QAPP? 2 hr 0.5° 1
2) Performance Test® 4 hr 0.5° 2
3) Inspections 15 min. 2 0.50
4) Monitoring 0 0 0
5) Reporting 15 min. 1 0.25
6) Recordkeeping 5 min. 2 0.17
7) Annual labor hours per tank w/FR (), C1 through C6) 3.92
8) Annual cost per tank w/FR ($25.26 < C7) $99
Tank with external control device (Ext. CD)?
9) QAPP? 2 0.5° 1
10) Performance Test 6 0.5° 3
11) Inspections 30 min. 4 2
12) Monitoring 1 min. 365 6.1
13) Reporting 30 min. 1 0.5
14) Recordkeeping 1 min. 365 6.1
15) Annual labor hours per tank w/Ext. CD (). C1 thru C6) 18.7
16) Annual cost per tank w/Ext. CD ($25.26 < C7) $472

*QAPP = Quality assurance project plan.

®An occurrence of 0.5/yr is used for tests that would be conducted on

a one time only basis or less frequently than once per year.

‘Performance test for floating roofs are gap measurements.

dEstimates assume two tanks are controlled per control device on

average.




TABLE 3. MONI TORI NG,

| NSPECTI ONS, RECCORDKEEPI NG AND
REPORTI NG COSTS FOR
TANK OPTIONS T2 AND T3

Control Option/Control Technique No. Tanks | Cost/Tank | Annual Cost
Tank Control Option T2
1) Fixed-roof covers only 1,103 $23 $25,000
2) Floating roof 2,980 $99 $295,000
3) External control device 2,980 $472 $1,410,000
4) Total annual MIRR cost $1,730,000
Tank Control Option T3
5) Fixed-roof covers only 253 $23 $6,000
6) Floating roof 3,405 $99 $337,000
7) External control device 3,405 $472 $1,607,000
8) Total annual MIRR cost $1,950,000




TABLE 4. MONI TORI NG, | NSPECTI ONS, RECORDKEEPI NG AND
REPORTI NG COSTS FOR
CONTAI NER CONTRCL OPTIONS C1 AND C2

(A) (B) (C = A x< B)
Labor Required Frequency Annual Labor
ltem (time/occurrence) | (occurrences/yr) (hrslyr)
1) QAPP? 0 0 0
2) Performance Test 0 0 0
3) Inspections 30 min. 12 6
4) Monitoring 0 0 0
5) Reporting 30 min. 1 0.5
6) Recordkeeping 15 min. 12 3
7) Annual labor hours per storage area (z C1 through C6) 9.5
8) Annual cost per storage area ($25.26 < C7) $510.50
9) Total number of storage areas for Option C1 or C2 1,250
10) Annual MIRR cost for Option C1 or C2 (C8 > C9) $638,100

QAPP = Quality assurance project plan.




E.4 MRR COSTS FOR LAND DI SPOCSAL UNI T CONTROL OPTI ONS

Annual M RR costs for |and disposal units are estinmated
fromthe MRR requirenents of the pretreatnent units used
prior to | and disposal. Fromthe TSDR Survey, a total of
64 facilities (out of 710) operate one or nore |and di sposal
units. Therefore, it is assuned that there are 64 pre-
treatment processes requiring MRR  The MRR requirenents for
| and di sposal pretreatnent include an initial perfornmance test
and continuous nonitoring of inportant operating paraneters.
Table 5 presents the assunptions and the annual M RR costs for
the | and di sposal control option (Options LD1).

E.5 MRR COSTS FOR PROCESS VENT CONTROL OPTI ONS

The total nunber of process vents at the 710 TSDF was
estimated fromthe nunber of vented sol vent recovery units,
t he nunber of steamand air strippers, and the nunber of
facilities that are assuned to pretreat wastes prior to | and
di sposal. A total of 407 process vents were counted. The
nunber of process vents requiring controls was then estimted
fromthe ratio of the nunber of facilities that had em ssion
controls on at | east one process vent to the total nunber of
facilities that had process vents. Using the conputer nodel
em ssion estimates, 80 percent of the facilities needed sone
process vent em ssion control for the process vent control
option (Option PV1l). Consequently, a total of 326 vents were
assunmed to require em ssion controls for calculating the MRR
costs. The annual MRR costs for the process vent contro
option (Option PV1) are presented in Table 6.

E.6 MRR COSTS FOR EQUI PMENT LEAK CONTROL OPTI ONS

The total nunber of equipnment | eak em ssion sources was
estimated fromthe nunber of waste managenent units that have
associ at ed equi pnent | eaks (as nodeled in the conputer inpacts
nmodel ). The nunber of equi pnent | eak em ssion sources per
wast e managenent unit was estimated using the equi prment |eak
counts for the nodel unit configurations used to devel op the
equi pnent | eak em ssion factors (see Menorandum from Coy,
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TABLE 5. MONI TORI NG, | NSPECTI ONS, RECORDKEEPI NG AND

REPORTI NG COSTS FOR
LAND DI SPOSAL CONTROL OPTI ON LD1

(A) (B) (C = A x< B)
Labor Required Frequency Annual Labor
Iltem (time/occurrence) | (occurrences/yr) (hrs/yr)
1) QAPP 16 hr 0.5
2) Performance Test 16 hr 0.5
3) Inspections 1hr 12 12
4) Monitoring 5 min. 365 30.5
5) Reporting 2 hr 4 8
6) Recordkeeping 5 min. 365 30.5
7) Annual labor hours per emission source (z C1 through C6) 97
8) Annual cost per emission source ($25.26 >< C7) $2,450
9) Total number of emission sources 64
10) Total annual MIRR cost (C8 =< C9) $157,000

*QAPP = Quality assurance project plan.

®An occurrence of 0.5/yr is used for tests that would be conducted on a

one time only basis or less frequently than once per year.

E- 10




TABLE 6. MONI TORI NG,

REPORTI NG COSTS FOR
PROCESS VENT CONTRCL OPTI ON PV1

| NSPECTI ONS, RECCORDKEEPI NG AND

(A) (B) (C=AxB)
Labor Required?® Frequency Annual Labor
ltem (time/occurrence) | (occurrences/yr) (hrslyr)
1) QAPPP 2 hr 0.5¢ 1
2) Performance Test 6 hr 0.5°¢ 3
3) Inspections 30 min. 4 2
4) Monitoring 3 min. 365 18.2
5) Reporting 30 min. 4 2
6) Recordkeeping 2 min. 365 12.2
7) Annual labor hours per emission source (z C1 through C6) 38.4
8) Annual cost per emission source ($25.26 >< C7) $970
9) Total number of emission sources 326
10) Total annual MIRR cost (C8 =< C9) $316,000

dEstimates assume two vents are controlled per control device on

average.

PQAPP = Quality assurance project plan.

°An occurrence of 0.5/yr is used for tests that would be conducted on a
one time only basis or less frequently than once per year.
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D. W, and Robert Zerbonia to Hustvedt, K C., "Revisions to
the Mbdel Units, Weighted Average Throughputs, and Partition
Fractions for Equi pment Leak Em ssion Sources Used in the
Source Assessnent Model ," Septenber 30, 1988). As the

equi pnent | eak em ssion control options affect only waste
streans that have 10 percent organic HAP content or nore,

equi pnent | eak counts for netals recovery units, wastewater
treatment units, and underground injection wells were not
included in the overall equipnent |eak count. Table 7

summari zes the assunptions used to develop a total nunber of
potential equipnment | eak em ssion sources. From t he conputer
i npacts nodel, approxinmately 80 percent of the facilities wll
need to inplement a | eak detection and repair (LDAR) program
for both equi pment | eak control options (Options EL1 and EL2
both apply to equi pnent handling waste streans contai ning

10 percent organic HAP content or nore). The LDAR control
costs include costs associated with inspections and | eak
monitoring. Furthernore, it is expected that nost waste
streans that contain 10 percent or nore organic HAP are
currently managed as hazardous waste. Consequently, as
monitoring for these equipnment | eak em ssion sources is

al ready required under RCRA Subpart BB rules, it is
anticipated that little additional reporting and recordkeepi ng
costs will be associated with equi pnent | eak control options.
Neverthel ess, to provide an estimate of potential, additional
MRR costs, it is assuned that an additional quarterly report
is filed to docunent conpliance with the equi pnment | eak
control option MRR requirenents. The annual M RR costs for
equi pnent | eak control options (Options EL1 and EL2) are
summari zed in Table 8.
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TABLE 7. ESTI MATED NUMBER OF EQUI PMENT LEAK EM SSI ON SOURCES

Sources Total No.

Waste Management Unit No. Units? per Unit® Sources

1) Incineration 66 226 14,916
2) Reuse as Fuel 122 226 27,572
3) Fuel Blending 83 45 3,735
4) Fixation 15:° 45 675
5) Solvent Recovery 328 136 44,608
7) Land disposal pretreatment 64 136 8,704
8) Total number of potential emission sources (), C1 thru C7) 100,210
9) Number of emission sources @ 10% TOHAP (0.80 < C8) 80,170

dCounts from TSDR Survey individual process questionnaires.

PFrom model process units used to develop equipment leak emission factors.

°‘Assumed one-fourth of the fixation units would manage waste that have

organic HAP concentrations anywhere near 5 percent or more.
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TABLE 8. MONI TORI NG, | NSPECTI ONS, RECORDKEEPI NG AND
REPORTI NG COSTS FOR
EQUI PMENT LEAK CONTROL OPTI ONS EL1 AND EL2

(A) (B) (C = A x< B)
Labor Required Frequency Annual Labor
Iltem (time/occurrence) | (occurrences/yr) (hrs/yr)
1) QAPP? 0 0 0
2) Performance Test 0 0 0
3) Inspections 0 oP 0
4) Monitoring 0 oP 0
5) Reporting 1 min. 4 0.067
6) Recordkeeping 0 oP 0
7) Annual labor hours per emission source (z C1 through C6) 0.067
8) Annual cost per emission source ($25.26 >< C7) $1.69
9) Number of emission sources for Options EL1 or EL2 80,170
10) Annual MIRR cost for Option EL1 or EL2 (C8 >< C9) $135,000

QAPP = Quality assurance project plan.
®The monitoring, inspections, recordkeeping and reporting (MIRR) costs

associated with an LDAR program are included in the control costs;
only minimal additional reporting costs are anticipated.
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