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SECTION 1
LEGAL AUTHORITY

11 LEGAL AUTHORITY

Effluent limitations guidelines and standards for the Commercial Hazardous Waste Combustor
Industry (formerly Industria Waste Combustor Industry) arepromul gated under the authority of Sections
301, 304, 306, 307, 308 and 501 of the Clean Water Act, 33 U.S.C. 1311, 1314, 1316, 1317, 1318,
1342, and 1361.

1.2 BACKGROUND

121 Clean Water Act (CWA)

The Federal Water Pollution Control Act Amendments of 1972 established a comprehensive
program to "restore and maintain the chemical, physical, and biological integrity of the Nation'swaters.”
(Section 101(a)). Toimplement the Act, EPA isto issue effluent limitations guidelines, pretreatment
standards and new source performance standardsfor industria discharges. Theseguiddinesand standards

are summarized briefly in the following sections.

1211 Best Practicable Control Technology Currently Available (BPT)
(Section 304(b)(1) of the CWA)

Inthe guiddinesfor anindustry category, EPA defines BPT effluent limitsfor conventiond, priority,
and non-conventional pollutants. In specifying BPT, EPA looks at a number of factors. EPA first
consdersthecost of achieving effluent reductionsin relation to the effluent reduction benefits. The Agency
next considers. theage of the equipment and facilities; the processes empl oyed and any required process
changes, engineering aspectsof the control technol ogies; non-water quality environmental impacts(including
energy requirements); and such other factors asthe Agency deems appropriate (CWA 8304(b)(1)(B)).



Traditionaly, EPA establishesBPT effluent limitationsbased on the average of the best performances of
facilitieswithintheindustry of variousages, sizes, processesor other common characteristics. Where,
however, exigting performancewithin acategory or subcategory isuniformly inadequate, EPA may require
higher levelsof control than currently in placein anindustrial category (or subcategory) if the Agency
determines that the technology can be practically applied.

1212 Best Conventional Pollutant Control Technology (BCT)
(Section 304(a)(4) of the CWA)

The 1977 amendments to the CWA required EPA to identify effluent reduction levels for
conventiona pollutants associated with BCT technology for discharges from existing industrial point
sources. In addition to other factors specified in Section 304(b)(4)(B), the CWA requires that EPA
establish BCT limitationsafter consideration of atwo part " cost-reasonableness’ test. EPA explainedits
methodology for the development of BCT limitationsin the July 1986 Federa Register (51 FR 24974).

Section 304(a)(4) designatesthefollowing asconventiona pollutants: fiveday biochemica oxygen
demand (BODs), total suspended solids (TSS), feca coliform, pH, and any additional pollutants defined
by the Administrator as conventional. The Administrator designated oil and grease as an additional
conventional pollutant on July 30, 1979 (44 FR 44501).

1213 Best Available Technology Economically Achievable (BAT)
(Section 304(b)(2)(B) of the CWA)

In general, BAT effluent limitations guidelines represent the best economically achievable
performanceof plantsintheindustrial subcategory or category. Thefactorsconsideredin ng BAT
include the cost of achieving BAT effluent reductions, the age of equipment and facilitiesinvolved, the
processemployed, potentia processchanges, and non-water quality environmental impacts, including
energy requirements. The Agency retains considerable discretion in assigning the weight to be accorded
thesefactors. Unlike BPT limitations, BAT limitations may be based on effluent reductions attainable

through changesin afacility's processes and operations. Aswith BPT, where existing performanceis

1-2



uniformly inadequate, BAT may require ahigher level of performance than is currently being achieved
based on technology transferred from a different subcategory or category. BAT may be based upon

process changes or internal controls, even when these technologies are not common industry practice.

1214 New Sour ce Perfor mance Standar ds (NSPS)
(Section 306 of the CWA)

NSPS reflect effluent reductions that are achievable based on the best available demonstrated
control technology. New facilities have the opportunity to instal the best and most efficient production
processes and wastewater treatment technologies. Asaresult, NSPS should represent the most stringent
control s attai nablethrough the application of the best available control technology for al pollutants(i.e.,
conventional, non-conventiond, and priority pollutants). Inestablishing NSPS, EPA isdirectedtotakeinto
cons deration the cost of achieving the effluent reduction and any non-water qudity environmenta impacts

and energy requirements.

1215 Pretreatment Standardsfor Existing Sour ces (PSES)
(Section 307(b) of the CWA)

PSES are designed to prevent the discharge of pollutantsthat passthrough, interferewith, or are
otherwise incompatible with the operation of publicly owned treatment works (POTW). The CWA
authorized EPA to establish pretreatment standards for pollutants that pass through POTWsor interfere
with treatment processes or sludge disposal methods at the POTW. Pretreatment standards are
technology-based and analogousto BAT effluent limitations guidelines.

The genera Pretreatment Regulations, which set forth theframework for the implementation of
categorica pretreatment standards, arefound in 40 CFR Part 403. Thoseregulations contain adefinition
of pass through that addresses |ocalized rather than national instances of pass through and establish
pretreatment standardsthat apply to all non-domestic dischargers (see 52 FR 1586, January 14, 1987).



1216 Pretreatment Standardsfor New Sour ces (PSNYS)
(Section 307(b) of the CWA)

Like PSES, PSNS are designed to prevent the discharges of pollutants that pass through, interfere
with, or are otherwiseincompatiblewith the operation of POTWs. PSNSareto beissued a the sametime
asNSPS. New indirect dischargers have the opportunity to incorporate into their plantsthe best available
demondtrated technologies. The Agency congdersthe samefactorsin promulgating PSNS asit consders
in promulgating NSPS.

1.2.2 Section 304(m) Requirements

Section 304(m) of the Act (33 U.S.C. 1314(m)), added by the Water Quality Act of 1987,
requires EPA to establish schedulesfor (1) reviewing and revising existing effluent limitation guiddinesand
standards (“ effluent guiddines’), and (2) promulgating new effluent guiddines. On January 2, 1990, EPA
published an Effluent Guidelines Plan (55 FR 80), that included schedulesfor devel oping new and revised
effluent guiddinesfor severd industry categories. One of the industries for which the Agency established
a schedule was the Hazardous Waste Treatment Industry.

TheNatural Resources Defense Council (NRDC) and Public Citizen, Inc. filed suit against the
Agency, aleging violation of Section 304(m) and other statutory authoritiesrequiring promulgation of
effluent guidelines (NRDC et d. v. Reilly, Civ. No. 89-2980 (D.D.C.)). Under thetermsof the consent

decreein that case, asamended, EPA agreed, among other things, to propose effluent guidelinesfor the
ALandfillsand Industrial Waste Combustersi category by November 1997 and final action by November
1999. Although the Consent Decreelists"Landfillsand Industrial Waste Combusters' asasingle entry,
EPA is publishing separate regulations for Industrial Waste Combusters and for Landfills.

In order toreflect accurately the segment of the combustion industry being regulated today, EPA
has now changed the namefor thisfina regulation from “Industria Waste Combustor” to * Commercid

Hazardous Waste Combustor” regulations.



SECTION 2
DATA COLLECTION

In 1986, the Agency initiated astudy of waste treetment facilitieswhich receive waste from off site
for treatment, recovery, or disposal. The Agency looked at various segments of the waste management
industry including combustors, centraized waste trestment facilities, landfills, fuel blending operations, and
wastesolidification/stabilization processes(Preliminary DataSummary for the Hazardous Waste Treatment
Industry, EPA 440-1-89-100, September 1989).

Development of effluent limitationsguidelinesand standardsfor the Commercid HazardousWaste
Combustor (CHWC) (formerly Industrial Waste Combustor (IWC)) Subcategory beganin 1993. EPA
originaly looked at RCRA hazardouswasteincinerators, RCRA boilersand industria furnaces (BIFs), and
non-hazardouscombustion unitsthat treat industria waste. Sewage dudgeincinerators, municipal waste
incinerators, and medical waste incinerators were not included in the 1989 study or in the initial data
collection effortin 1993. EPA limited the proposed rulemaking to the devel opment of regulationsfor
industria waste combustors. Based on comments received on the proposed rulemaking, EPA haslimited
the final rulemaking to regulations for Commercial Hazardous Waste Combustors.

EPA has gathered and eval uated technical and economic datafrom various sourcesin the course
of developing thefina effluent limitations guidelinesand standards for the CHWC Industry. Thesedata

sources include;

C Responsesto EPA's 1992 Waste Treatment Industry PhaseIl: Incinerators Screener
Survey,"
C Responses to EPA's "1994 Waste Treatment Industry Phase 1l Incinerators

Questionnaire,”
C Responses to EPA's "1994 Detailed Monitoring Questionnaire,”
C EPA's 1993 - 1995 sampling of selected CHWC facilities,
C Literature data, and



C Facility NPDES and POTW wastewater discharge permit data.

EPA has used datafrom these sourcesto profile theindustry with respect to: wastesreceived for
treatment or recovery, trestment/recovery processes, geographical distribution, and wastewater and solid
waste disposal practices. EPA then characterized the wastewater generated by treatment/recovery
operations through an evaluation of water usage, type of discharge or disposal, and the occurrence of

conventional, non-conventional and priority pollutants.

2.1 CLEANWATERACT SECTION 308 QUESTIONNAIRESAND SCREENER
SURVEYS
211 Development of Questionnaires and Screener Surveys

A major source of information and dataused in devel oping effluent limitations guidelinesand
standardsis industry responses to questionnaires and screener surveys distributed by EPA under the
Authority of Section 308 of the Clean Water Act (CWA). Thequestionnairestypically request information
concerning treatment processes, wastes received for treatment, and disposal practices as well as
wastewater treatment system performancedata. Questionnairesal so request financial and economic data
for usein ng economic impacts and the economic achievability of technology options. Screener
surveysgenerally request lessdetailed information than the questionnai resregarding treatment processes,
wastes received for treatment and disposal practices.

EPA used its experience with previous questionnaires to develop one screener survey (the 1992
Waste Treatment Industry Phase Il Incinerators Screener Survey) and two questionnaires (the 1994
Waste Treatment Industry Phasell: Incinerators Questionnaire and the Detailed M onitoring Questionnaire)
for thisproject. The 1992 Waste Treatment Industry Phasell: Incinerators Screener Survey was designed
to obtain general infomation on facility operations from a census of the industry. The 1994 Waste
Treatment Industry Phase I1: Incinerators Questionnaire was designed to request 1992 technical,
economic, andfinancia datato describeindustrial operationsadequately from acensusof facilitiesinthe

industry that were operating commercially and from asample of facilitiesin theindustry that were not
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operatingcommercialy. TheDetalled M onitoring Questionnairewasdesigned todicit daily andytica data
from alimited number of facilitieswhich would be selected after receipt and review of the 1994 Waste
Treatment Industry Phase I1: Incinerators Questionnaire responses.

For the 1994 Waste Treatment Industry Phasell: Incinerators Questionnaire, EPA wanted to
minimize the burden to industrial waste combustor facilities. Thus, only astatistical sample of the non-
commercial facilitiesmeeting the preliminary scope qualificationsreceived the 1994 Waste Treatment
Industry Phasell: Incinerators Questionnaire. The questionnaire specifically requested information on:

combustion processes,

types of waste received for combustion,

wastewater and solid waste disposal practices,

ancillary waste management operations,

summary analytical monitoring data,

the degree of co-combustion (combustion of waste received from off-site with other on-
site industrial waste),

C cost of waste combustion processes, and

C the extent of wastewater recycling or reuse at facilities.

In the 1994 Waste Treatment Industry Phase Il Incinerators Questionnaire, EPA requested
summary monitoring datafrom all recipients, but summary informationis not sufficient for determining
limitations and industry variability. Therefore, the Detailed Monitoring Questionnaire was designed to
collect daily analytical datafromalimited number of facilities. Facilitieswere chosento completethe
Detailed Monitoring Questionnaire based on technica information submitted inthe 1994 Waste Treatment
Industry Phasell: Incinerators Questionnaire. The burden was minimized inthe Detailed Monitoring
Questionnaire by tailoring the questionnaire to the facility operations.

EPA sent draft screener surveysand questionnaires to industry trade associations, incinerator

facilitieswho had expressed interest, and environmenta groupsfor review and comment. A pre-test for
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both the 1992 Waste Treatment Industry PhaseIl: Incinerators Screener Survey and the 1994 Waste
Treatment Industry Phasell: Incinerators Questionnaire was conducted at nineindustrial waste combustor
facilitiesto determineif thetype of information necessary would bereceived from the questions posed as
well asto determine if questions were designed to minimize the burden to facilities.

Based on comments from the reviewers, EPA modified the draft questionnaire.

As required by the Paperwork Reduction Act, 44 U.S.C. 3501 et seq., EPA submitted the
Questionnaire package (including the 1992 Waste Treatment Industry PhaseIl: Incinerators Screener
Survey and the 1994 Waste Treatment Industry PhaseIl: Incinerators Questionnaire and the Detailed
Monitoring Questionnaire) to the Office of Management and Budget (OMB) for review. EPA also
redistributed the questionnaire packageto industry trade associations, industria waste combustor facilities,

environmental groups, and to any others who requested a copy of the questionnaire package.

2.1.2 Distribution of Screener Surveys and Questionnaires

Under the authority of Section 308 of the Clean Water Act, EPA sent the 1992 Waste Treatment
Industry Phase Il Incinerators Screener Survey (OMB Approva Number: 2040-0162, Expired: 08/31/96)
in September 1993 to 606 facilitiesthat the Agency had identified as possible industrial waste combustor
facilities. EPA identified the 606 facilities as possibleindustria waste combustor facilitiesfrom various
sources; such as, companieslistedinthe 1992 Environmenta Information (EI) Directory, companiesthat
werelisted asincineratorsinthe RCRIS National Oversight Database (November, 1992 and February,
1993 versions), companies that were listed as BIF Facilities by EPA (updated December, 1992), and
incinerator facilitiesidentified inthe devel opment of the Centralized Waste Treatment (CWT) effluent
guidelines. Sinceindustrial waste combustors were not represented by a SIC code at the time of the
survey, identification of fadilitieswas difficult. The screener survey requested summary informetion on: (1)
the types of wastes accepted for combustion; (2) the types of combustion units at afacility; (3) the
quantity, treatment, and disposal of wastewater generated from combustion operations; (4) available
analytical monitoring data on wastewater treatment; and (5) the degree of co-treatment (treatment of
CHWC wastewater with wastewater from other industrial operationsat thefacility). Theresponsesfrom
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564 facilitiesindicated that 357 facilitiesburned industrid wastein 1992. Theremaining 207 did not burn
industrial wastein 1992. Of the 357 facilities that burned industrial waste, 142 did not generate any
wagtewater from air pollution control systemsor water used to quench flue gas or dag generated asaresult
of their combustion operations. Of theremaining 215 facilitiesthat generated these types of wastewater,
59 operated commercialy, and 156 only burned wastes generated on site, and/or only burned wastes
generated from off-site facilities under the same corporate structure.

Following an andysis of the screener survey results, EPA sent the 1994 Wadte Treatment Industry
Phasell: Incinerators Questionnaire(OMB Approva Number: 2040-0167, Expired: 12/31/96) inMarch,
1994 to selected facilities which burned industrial waste and generated wastewater from air pollution
control systems or water used to quench flue gas or slag generated as a result of their combustion
operations. EPA sent the questionnaire to all 59 of the commercial facilitiesand all 16 of the non-
commercia facilitiesthat burned non-hazardousindustrial waste. Further, EPA sent 32 of theremaining
140 non-commercia facilities aquestionnaire. These thirty-two were selected based on a statistical
random sample. The questionnaire specificaly requested information on: (1) thetype of wastes accepted
for treetment; (2) the types of combustion unitsat afacility; (3) thetypesof air pollution control devices
used to control emissionsfrom the combustion unitsat afacility; (4) the quantity, trestment, and disposa
of wastewater generated from combustion operations; (5) available analytical monitoring data on
wastewater treatment; (6) the degree of co-treatment (treatment of industrid waste combustor wastewater
with wastewater from other industrial operationsat thefacility); and (7) the extent of wastewater recycling
and/or reuse a thefacility. Information wasa so obtained through follow-up telephone callsand written
requests for clarification of questionnaire responses.

EPA & sorequested asubset of industrial waste combustor facilitiesthat received aquestionnaire
to submit wastewater monitoring datain theform of individua datapointsrather than monthly or annual
aggregates. Only facilitiesthat had identified asample point location where the stream was over 50 percent
wagtewater from air pollution control systemsor water used to quench flue gas or dag generated asaresult
of their combustion operations received the Detailed Monitoring Questionnaire. These wastewater

monitoring dataincluded information on pollutant concentrations at various points in the wastewater

2-5



treatment processes. Data were requested from 26 facilities. Sixteen of these facilities operated

commercialy and 10 operated non-commercialy.

2.2 SAMPLING PROGRAM

221 Pre-1989 Sampling Program

Inthesampling program for the 1989 Hazardous Waste Treatment Industry Study, twelvefacilities
were sampled to characterize the wastes received and evaluate the on-site treatment technology
performance at combustors, landfills, and hazardouswaste treatment facilities. Sincedl of thefacilities
sampled had morethan one on-site operation (e.g., combustion and landfill leachate generation), the data
collected can not be used for this project because datawere collected for mixed waste streams and the
waste characteristics and treatment technology performance for the combustor facilities cannot be
differentiated. Information collected in the study is presented in the Preliminary Data Summary for the
Hazardous Waste Treatment Industry (EPA 440/1-89/100, September 1989).

222 1993 - 1995 Sampling Program

2221 Facility Selection

Between 1993 and 1995, EPA visted 14 indudtrid waste combusgtor facilities. Eight of the fourteen
industria waste combustors EPA visited were captivefacilities because captivefacilitieswere still being
considered for inclusion in the scope of the CHWC regulation at thetime of thesitevigits.  During each

visit, EPA gathered the following information:

the process for accepting waste for combustion,
the types of waste accepted for combustion,

design and operating procedures for combustion technologies,

QOO O O

general facility management practices,
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C water discharge options,
C solid waste disposal practices, and

C other facility operations.

EPA a so took one grab sample of untreated industrial waste combustor scrubber blowdown water at
twelveof thefourteenfacilities. EPA analyzed most of these grab samplesfor over 450 andytesto identify
pollutantsat thesefacilities. Thegrab samplesfrom thetwe vesitevisitsalowed EPA to assesswhether
therewasasgnificant differencein raw wastewater characterigticsfrom awide variety of combustion unit
types. (See Section 3 for adescription of the types of combustion units)) EPA determined that the raw
wastewater characteristicsweresmilar for al typesof combustion unitsboth intypesof pollutantsfound
and the concentrations of the pollutants found. Specifically, organics, pesticides/herbicides, and
dioxingfuranswere generdly only found, if a dl, inlow concentrationsin the grab samples. (See Section
5 of thisdocument for a discussion of dioxing/furansfound at 7 of the 12 CHWC facilities sampled.)
However, avariety of metal analytes were found in significant concentrations in the grab samples.

Based on these data and the responses to the 1994 Waste Treatment Industry Phase I1:
Incinerators Questionnaire, EPA sdlected three of the industrial waste combustor facilitiesfor the BAT
sampling program in order to collect data to characterize discharges and the performance of selected
treestment systems. Using data supplied by thefacilities, EPA applied five criteriaininitialy sdecting which
facilitiesto sample. The criteriawere based on whether the wastewater treatment system: (1) waseffective
in removing pollutants, (2) treated wastes received from avariety of sources (solidsaswell asliquids), (3)
employed either novel treatment technologies or applied traditional treatment technologiesin anovel
manner, (4) applied waste management practi cesthat increased the effectiveness of the trestment unit, and
(5) discharged itstreated wastewater under aNPDES permit. Theother 11 facilities visited were not
sampled because they did not meet these criteria. Eight of these 11 facilities visited did not operate

commercially, and are thus no longer included in the CHWC Industry.



2222 Five-Day Sampling Episodes

After afacility waschosento participatein thefive-day sampling program, adraft sampling plan
was prepared which described the location of sample points and analyses to be performed at specific
sample pointsaswell asthe proceduresto befollowed during the sampling episode. Prior to sampling, a
copy of the draft sampling plan was provided to the facility for review and comment to ensure that EPA
properly described and understood facility operations. All commentswere incorporated into the final
sampling plan. During the sampling episode, teams of EPA employees and contractors collected and
preserved samples. Samples were sent to EPA approved laboratories for analysis. Samples were
collected at influent and effluent points. Sampleswere also taken at intermediate points to assessthe
performanceof individual treatment units. Facilitiesweregiventheoptionto splital sampleswith EPA,
but most facilitiessplit only effluent sample pointswith EPA. Following the sampling episode, adraft
sampling report was prepared that included descriptions of thetreatment/recovery processes, sampling
procedures and analytical results. After all information was gathered, the reportswere provided to the
facilitiesfor review and comment. Correctionswereincorporatedintothefinal report. Thefacilitiesalso
identified any information in the draft sampling report that were considered to be Confidential Business
Information.

During each sampling episode, wastewater treatment system influent and effluent streamswere
sampled. Sampleswerea so taken at intermedi ate pointsto assessthe performance of individua trestment
units. Selected sampling information issummarized in Section 4 and Appendix A of thisdocument . Inall
sampling episodes, sampleswereandyzed for over 450 analytesto identify the pollutants at thesefacilities.
Again, organic compounds, pesticides/herbicides, and dioxins/furansweregeneraly only foundinlow
concentrationsin the composite daily samples, if they werefound at al. Dioxin/furan analyteswere not
detected in the sampling episode used to establish BPT/BAT/PSES. However, dioxin/furan anayteswere
found in the two other sampling episodes (see discussion in Section 5 of this document).

EPA compl eted thethree sampling episodesfor the Commercial Hazardous Waste Combustor
Subcategory from 1994 to 1995. Selection of facilitiesto be sampled waslimited due to the small number
of facilitiesin the scope of the project. Only eight of the operating facilitiesidentified discharged their
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treated wastewater under aNPDES permit. Of theseeight facilities, only five burned solid aswell asliquid
waste. All of thefacilities sampled used someform of chemical precipitation for treatment of the metal -
bearing waste streams. All of the facilities were direct dischargers and were therefore designed to
effectively treet the only conventiona pollutant found in thisindustry, total suspended solids (TSS). Data
from one of thesefacilities could not be used to cal culate the proposed limitations and standards because
influent concentrationsfor many parameterswerelow and thus performance datafor the treatment systems
could not be adequately ascertained. Also, asdiscussed in Section 6.4.2, EPA determined that only one
of thetwo remaining facilitiesemployed BPT technology. However, datafromall threefacilitieswereused
to characterizetheraw waste streams. Thus, for the proposal, only one sampling episode contained data
whichwereused to characterizethetreatment technol ogy performance of Commercial Hazardous Waste
Combustors.

As described in the Notice of Availability on May 17, 1999 (64 FR 26714), EPA received
additional wastewater trestment system performance datafrom CHWC facilitiesin early 1999, subsequent
to the close of the comment period for the proposal. Three CHWCs submitted influent and effluent
wadtewater treatment system performance data and related information on the operation of their treatment
systems. Eachfacility submitted daily measurementsfor chlorides, total dissolved solids(TDS), TSS,
aulfate, pH and 15 meta s ( uminum, antimony, arsenic, cadmium, chromium, copper, iron, lead, mercury,
molybdenum, slenium, silver, tin, titanium and zinc.) Onefacility provided 11 days of sampling dataand
the two other facilities provided 30 days of sampling data each.

Following an evaluation of the three facilities, EPA determined that two of these three facilities
employed BPT treatment technology. EPA used datafrom thesetwo additional facilities, a ong with the
dataused for the proposed regulation, torevise the proposed limitations and standards. The concentrations
of pollutantsin thetreated effluent from these two additional facilitiesare higher for some pollutantsand
lower for others, as compared to thefacility used to devel op limitations and standardsfor the proposal .
Onaverage, thevariability of theeffluent concentrationsat thesetwo additional facilitieswerelower than
those at the facility used asthe basisfor the proposed numerica guidelines. EPA did not use data from
thesetwofacilitiesin determining the variability factors used to ca culate the numerica guidelines because



EPA concluded that the average variability observed in the data used to calculate the limitations and
standardsfor proposa wasgreater than the average variability determined from the datafor the other two
CHWCs. The variahility factors used at proposal better reflect the variability seen in waste receipts
accepted for burning over longer periods of time at CHWCs.

Information on waste stream characteristics is included in Section 4 of this document and

information on system performancesisincluded in Section 6.
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SECTION 3
DESCRIPTION OF THE INDUSTRY AND SUBCATEGORIZATION

31 GENERAL INFORMATION

The universe of combustion facilities currently in operation in the United State isbroad. These
include municipa wasteincineratorsthat burn household and other municipal trash and incineratorsthat
burn hazardouswastes. Other typesof incineratorsincludethose that burn medica wastesexclusively and
sewage dudgeincineratorsfor incineration of POTWS wastewater trestment resdua dudge. In addition,
some boilers and industrial furnaces (e.g., aggregate kilns) may burn waste materials for fuel.

While many industries began incinerating some of their wastes as early asthe late 1950's, the
current market for waste combustion (particularly combustion of hazardouswastes) isessentidly acreature
of the Resource Conservation and Recovery Act (RCRA) and EPA’ sresulting regul ation of hazardous
wadtedigoosa. Among themgor regulatory spursto combustion of hazardouswastes have been the land-
ban restrictions under the Hazardous and Solid Waste Amendments (HSWA) of 1984 and clean-up
agreements for Superfund sites called “Records of Decision” (RODS).

Prior to the promulgation of EPA’s Land Disposal Restrictions (LDRs)(40 CFR Part 268),
hazardouswaste generatorswere freeto send untreated wastes directly to landfills. The LDRsmandated
dternativetreatment standardsfor wastes, known asBest Demonstrated Available Technologies(BDATYS).
Quite often, combustion wasthe stipulated BDAT. Future modificationsto the LDRs may ether increase
or decrease the quantity of wastes directed to the combustion sector.

The LDRs have aso influenced hazardous waste management under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)(42U.S.C 889601, e. s2q.). The
RODs et out the clean-up plan for contaminated sites under CERCLA. A key attribute of the RODsis
thechoiceof remediation technology. Incineration isoften atechnology selected for remediation. While
remedi ation efforts contribute aminority of the wastes managed by combustion, combustion has been used
frequently on remediation projects. Inaddition, future Congressional changesto CERCLA may affect

remediation disposal volumes directed to the combustion sector.
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The Agency proposed adraft Waste Minimization and Combustion Strategy in 1993 and 1994 to
promote better combustion of hazardous waste and encourage reduced generation of wastes. The key
projects under the broad umbrella of the strategy are: "Revised Standards for Hazardous Waste
Combustors’ 61 FR 17358, April 1996, the Waste Minimization National Plan completed in May 1995,
andthe” RCRA Expanded Public Participation Rule” 60 FR 63417, December 1995. Wasteminimization
will directly affect waste volumes sent to the combustion and all other waste management sectors.

In recent years, anumber of contrary forces have contributed to areduction in the volume of
wastes being incinerated. Declinesin waste volumes and disposal prices have been attributed to: waste
minimization by waste generators, intense price competition driven by overcapacity, and changesin the
competitive ba ance between cement kilns (and other commercia boilersand industria furnaces (BIFs))
and commercial incinerators. Thesetrends have been offset by factors such asincreased overall waste
generation as part of general economic improvement, industrial waste combustor consolidation, and
reductions in on-site combustion.

The segment of the universe of combustion unitsfor which EPA isregulating includes unitswhich
operatecommercially and which use controlled flame combustion in the treatment or recovery of RCRA
hazardouswaste. For example, industria boilers, industria furnaces, rotary kilnincineratorsand liquid-
injectionincinerators are all types of unitsincluded in the Commercia Hazardous Waste Combustor
(CHWC) Industry.

Combustion or recovery operationsat thesefacilitiesgeneratethefollowing types of wastewater,
described more fully in Section 4: air pollution control wastewater, flue gas quench wastewater, slag
guench, truck/equipment wash water, container wash water, laboratory drain wastewater, and floor
washings from the process area. Typical non-wastewater by-products of combustion or recovery
operationsmay include: dag or ash devel opedin the combustion unit itself, and emission particlescollected
using air pollution control systems. Therearemany different typesof air pollution control systemsin use
by combustion units. Thetypes employed by combustion unitsinclude, but are not limited to: packed
towers (which use acaustic scrubbing solution for the removal of acid gases), baghouses (which remove

particlesand do not use any water), wet eectrogtatic precipitators (which remove particles using water but



do not generate awastewater stream), and venturi scrubbers (which remove particles using water and
generate awastewater stream). Thus, the amount and typesof wastewater generated by acombustion unit
aredirectly dependent upon the types of air pollution control systems employed by the combustion unit.

3.2 SCOPE OF THE REGULATION

321 CHWC Facilities

EPA promulgated effluent limitations guidelines and pretreastment standards for new and existing
thermal units, except cement kilns, that are subject to either to 40 CFR Part 264, Subpart O; Part 265,
Subpart O; or Part 266, Subpart H if thetherma unit burns RCRA hazardouswastesreceived from off-site
for afee or other remuneration in the following circumstances.

Thethermal unitisacommercia hazardouswaste combustor if the off-site wastes are generated

a afacility not under the same corporate structure or subject to the same ownership asthe thermd unit and

(1) thethermd unitisburning wastesthat are not of asmilar natureto wastes being burned from
industrial processes on site, or

(2) there are no wastes being burned from industrial processes on site.

322 Captive and I ntracompany CHWC Facilities

Asnoted above, therule doesnot apply to wastewater discharges associated with combustion units
that burn only wastes generated on-site. Furthermore, wastewater discharges from RCRA hazardous
incinerators and RCRA BIFsthat burn waste generated off-site (for fee or other remuneration) from
facilities that are under the same corporate ownership (or corporate structure) as the combustor are
similarly not included within the scope of thisrule.

EPA has decided not to include facilitieswhich only burn waste from off-sitefacilities under the
same corporate structure (intracompany facility) and/or only burn waste generated on-gte (captive facility)
within the scope of thisregulation for the following reasons. First, based onits survey, EPA identified (as
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of 1992) approximately 185 captivefacilitiesand 89 facilitiesthat burn wastesreceived from other facilities
within the same corporate umbrella. A significant number of these facilities generated no CHWC
wastewater. EPA’ sdatashow that 73 captivefacilities (39 percent) and 36 intracompany facilities (42
percent) generated no wastewater asaresult of their waste combustor operations. Second, EPA believes
thewastewater generated by waste combustor operationsat most of the captive and intracompany facilities
that EPA hasidentified aredready subject to nationd effluent limitations (or pretreatment standards) based
on the manufacturing operations at thefacility. Specifically, 140 of the 156 captive and intracompany
facilities which received a screener survey and generated CHWC wastewater as a result of their
combustion operations. 1) were either previoudy identified as subject to other effluent guidelinesby EPA
or 2) identified themselves as subject to other effluent guidelines. Thereare 97 facilities subject to the
Organic Chemicals, Plastics and Synthetic Fibers category (40 CFR Part 414), 17 subject to the
Pharmaceuticals category (40 CFR Part 439), 16 subject to the Steam Electric Power Generating category
(40 CFR Part 423), 3 subject to the Pesticide Manufacturing category (40 CFR Part 455), and 7 subject
to other categories. EPA could not identify an effluent guideline category applicableto their dischargesfor
16 of these 156 facilities (five of these are federd facilities). Moreover, in the case of the small number --
lessthan 10 percent -- for which EPA could not identify aspecific guideline that would apply, the permit
writer hasauthority to obtain any necessary datato writefacility-specific best professiona judgement (BPJ)
[imitations or standards.

In addition, EPA looked at the pollutant datafor commercial and non-commercia hazardous
facilitiesand concluded that their scrubber water isquaitatively different. EPA evauated thegrab samples
of untreated scrubber water it collected from eight non-commercial facilitiesto determineif therewasa
differencein wastewater characteristicsat non-commercial versuscommercid facilities. See Table3-1 for
apresentation of grab sample data from non-commercial facilities. For each regulated pollutant, the
average untrested CHWC wastewater concentration islessfor the eight non-commercia facilitiesthan for
thethreecommercid facilitiesused to determinethefind limitations(see Table 3-2). EPA concluded these
results from the fact that non-commercia facilities do not treat the large variety of different wastes that

commercia facilitiestreat. Additionally, two of the nineregulated metal pollutants (mercury and silver)



werenot at treatablelevelsat any of theeight non-commercia facilities. Two moreof the nineregulated

meta pollutants (arsenic and cadmium) were at treatable levelsat only one of the eight non-commercid

facilities. Further, only oneof the nineregulated meta pollutants (zinc) wasat treetablelevelsat morethan

half of theeight non-commercid facilities. Incontrast, seven of thenineregulated meta pollutants (arsenic,

cadmium copper, lead, mercury, titanium and zinc) were found at treatable levels at all three of the

commercid facilitiesused to determinethefinal limitations. Further, the remaining two metal pollutants

(chromium and silver) werefound at treatable levelsat two of thesethree commercial facilities. These

circumstances further support EPA’s decision not to subject non-commercial, captive hazardous

incinerators to the limitations and standards devel oped here.

Table3-1.  Non-Commercial Grab Sample Episode Data
Analyte Non-Commercial Grab Sample Episodes

#9 #1 #2 #11 #6 #10 #A #B
TSS (mg/l) 310 10 ND(4) 44 40 48 46 95
Arsenic 78.4 421 ND(1.9) | ND(1.1) | 1420 | ND(20) | ND(2) ND(2)
Cadmium 300 ND(5) | ND(1.2) | 19.05 | 419 | ND(@4) | ND(4) | ND(4)
Chromium 250 236 ND(3.6) 24.42 1650 52.7 19.9 ND(9)
Copper 698 101 16.02 75.85 131 59.7 1960 ND(10)
Lead 3300 | ND(47) | 84.26 319.46 | 96.6 | ND(49) | ND(49) | ND(49)
Mercury ND(0.2) | 0.68 ND(0.1) | ND(0.1) | 1.04 | ND(0.2) 0.63 ND(0.2)
Silver ND(4) | ND(5) 4.12 1574 | ND(5) | ND(5) ND(5) ND(5)
Titanium 3770 110 ND(2.2) 59.06 98.9 9.2 134 7.5
Zinc 1830 44.7 47.19 1745.6 341 1120 3200 283

Valuesin (ug/l) unless otherwise noted.
ND = Non-Detects

Note: Valuesin parentheses are the detection limits.




Table3-2.  Comparison of Non-Commercial and Commercial Data

Avg. Influent
Anayte | Number of | Treatable | Number of Avg. Influent Concentration of
Detects Level Times at Concentration of | Three Commercia
(outof 8) | (10*QL) | Treatable | Non-Commercial | Facilities Used for
Level Grabs Final Limitations
TSS (mg/l) 7 40 6 of 8 74.63 147.40
Arsenic 3 100 lof 8 195.94 654.33
Cadmium 3 50 lof 8 47.39 376.57
Chromium 6 100 30f 8 280.70 835.67
Copper 7 100 40f 8 381.45 2575.33
Lead 4 100 20f 8 499.29 2395.33
Mercury 3 2 Oof 8 0.39 93.87
Silver 2 50 Oof 8 6.11 124.27
Titanium 7 100 30f 8 523.86 2163.67
Zinc 8 200 6 of 8 1076.44 6482.00

Valuesin (ug/l) unless otherwise noted.
QL = Quantitation Limit

There may be instances when a combustor is operated in conjunction with on-site industrial
activities and the combustor wastewater is treated and discharged separately from the treatment of
industria wastewater (or treated separately and mixed before discharge). Permit writers should consider

thisguideline as one source of information when devel oping limitations and standards for these Situations.

3.3 SUMMARY INFORMATION ON 55 CHWC FACILITIES

For 1992, EPA identified 55 combustor facilitiesthat accept hazardous or hazardous and non-
hazardousindustrial wastefrom off-gitefacilitiesnot under the same corporate umbrellafor combustion.
Thefollowing tables provide summary information from the 1992 Waste Treatment I ndustry Phasell:

Incinerators Screener Survey on these 55 combustor facilities.
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Many of the 55 CHWC facilities have more than one unit on-site. The mgority of facilitieswith
two or more units on-site operate boilers, industrial furnaces, or aggregate kilns. Table 3-3 presentsthe
number of thermal units at each of the 55 CHWC facilities that provided data in the survey.

Table3-3. Number of Thermal Unitsat Each of the 55 CHWC Facility L ocations

Number of Units 1 2 3 4 5 6 7 8 >8
Number of Fecilities 26 14 6 4 2 1 0 0 0

Therearemoreindustrid furnaces, boilers, and aggregate kilnsthan any other unit types. However,
morethan one of these unitsoftenispresent at asinglefacility. Table 3-4 presentsthe unit typesat al 55
CHWOC facilities that provided datain the survey.

Table3-4.  Typesof Thermal Unitsat 55 CHWC Facilities

Type of Thermal Unit Number of Each Unit Type
Rotary Kiln Incinerator 22

Liquid Injection Incinerator 16
Fluidized-Bed Incinerator 1

Multiple-Hearth Incinerator

Fixed-Hearth Incinerator

Pyrolytic Destructor

Industrial Boiler 19
Industrial Furnace 25
Other 9

Most of thewaste burned by the 55 CHWC facilitiesis hazardous or non-hazardousindustria
waste containing organic compounds. Only onefacility indicatedit burned waste containing dioxing/furans
and only four facilitiesindicated burning waste regul ated under the Toxic Substances Control Act (TSCA).
Table 3-5 presents the types and amount of waste treated at all 55 CHWC facilities.
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Table3-5. Amount of Waste Treated by 55 Commercial Facilitiesin Calendar Year 1992

(Tons)
Tons
# of
Waste Type 1-50 | 51-100 | 101-500 501- 1,001- 5,001- | >10,000 | Eagilities
1,000 5,000 10,000

Non-RCRA
Sewage Sludge 0 1 0 0 0 0 0 1
Containing 3 0 3 1 4 1 4 16
Metals
Containing 5 2 9 0 9 5 6 36
Organics
All Others 2 0 2 1 5 0 1 11
RCRA
Containing 6 0 1 1 7 0 16 31
Metals
Containing 9 1 6 3 5 1 24 49
Organics
Containing 0 0 1 0 0 0 0 1
Dioxing/Furans
Containing 0 2 0 1 8 0 1 12
Pesticides/
Herbicides
All Others 3 0 1 1 1 1 6 13
Special
Radioactive 1 0 0 0 0 0 0 1
Wastes
TSCA Wastes 0 0 0 0 1 0 3 4
(PCBs)
Medical Wastes 0 0 1 0 0 0 0 1

For the CHWC regulations, only air pollution control water, dag quench and fluegasquench are
considered “CHWC wastewater.” Thelargest wastewater stream generated by the 55 CHWC facilities,
stormwater runoff, isregulated under other effluent guiddines. Theindustry aso generateslarge quantities

of boiler blowdown. Boiler blowdown wastewater was not considered for regulation for thisindustry



becauseit does not comeinto contact with any of the wastes being burned. Table 3-6 presentsthe quantity
of process wastewater generated by the 55 CHWC facilities that provided data in the survey.

Table3-6.  Quantity of Process Wastewater Generated by 55 CHWC Facilitiesin Calendar
Year 1992 (Thousand Gallons)

Gallons (1,000s) # of
Type of Process Water 05 | 515 | 1550 | 50-100 | 100-500 | 500-750 | >750 | Fecilities
None 16 0 0 0 0 0 0 16
Air Pollution Control 1 1 2 2 0 0 13 19
Water
Slag Quench 1 0 2 0 2 0 0 5
Process Area Washdown 4 2 3 1 4 0 2 16
Truck/Equipment Wash 0 1 2 1 0 1 7
Water
Container Wash Water 1 0 1 1 1 0 0 4
Stormwater Runoff 0 0 0 2 3 3 11 19
Laboratory Waste 2 0 0 2 2 0 0 6
Flue Gas Quench 1 0 0 0 0 0 7 8
Boiler Blowdown 4 0 2 1 0 2 8 17
Other 2 0 0 0 0 0 3 5

3.4 SUMMARY INFORMATION ON 22 CHWC FACILITIES WHICH

GENERATE CHWC WASTEWATER

Following the distribution of the screener survey, EPA sent the 1994 Waste Treatment Industry
Phasell: Incinerators Questionnaire only to those commercid facilitiesthat generated CHWC wasteweter.
Thirty-three of the 55 CHWC facilities did not generate any CHWC wastewater; thus, EPA only has
detailed operation information on the 22 CHWC facilities that generated CHWC wastewater. The
following tables provide summary information from the 1994 Waste Treatment Industry Phase I1:

Incinerators Questionnaire on these 22 commercial combustor facilities.
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34.1 RCRA Designation of 22 CHWC Facilities

Most of the 22 facilities that generate CHWC wastewater are regulated as incinerators under
RCRA. Very few boilersand industria furnaces regulated under RCRA generate air pollution control
water, flue gas quench, or dag quench. Table 3-7 presentsthe RCRA designation of the 22 commercid

facilities.

Table 3-7. 1992 RCRA Designation of 22 Commercial Facilities

Total Thermal Units

Hazardous Waste I ncinerator 25
Boiler and/or Industrial Furnace 6
34.2 Waste Burned at 22 CHWC Facilities

The number of customers served by afacility variesgreatly inthisindustry. Somefacilitiesburn
primarily waste generated on site and only take very few waste shipments from facilities not under their
corporatestructure. Other facilities operateadtrictly commercid operation, serving hundreds or thousands
of customerson aregular basis. Table 3-8 presentsthe number of customers served by the 22 commercid

facilities.

Table3-8.  Number of Customerg/Facilities Served in 1992 by 22 Commer cial Facilities

Number of Customers
Minimum 1
Maximum 4,000
Mean 858
Median 83
Tota 27,450
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3.4.3 Air Pollution Control Systemsfor 22 CHWC Facilities

Thetype of air pollution control system used by a CHWC facility has a direct effect on the
characteristics and quantity of the CHWC wastewater generated by that facility. Table 3-9 presentsthe
typesof air pollution control systemsin useat the 22 commercid facilities. Table 3-10 presentsthetypes
of air pollutantsfor which add-on control systemsarein operation for the 22 CHWC facilities. Some of
these systemsdo not generate any wastewater (e.g., afabricfilter for particulateremoval). Other systems

would generate wastewater (e.g., a packed tower scrubber with lime used for halogenated acid gas

removal).

Table3-9.  Typesof Air Pollution Control Systemsat 22 Commercial Facilities

Type of Air Pollution Control System

Total Thermal Units

Precipitator; Horizontal Packed Absorber; Scrubber Quench Unit;
Steam Atomization)

Spray Chamber Scrubber 16
Impingement Baffle Scrubber 2
Wet Cyclone (including multiclones) 2
Venturi Scrubber 12
Packed Tower 16
lonizing Wet Scrubber

Wet Electrostatic Precipitator

Fabric Filter 11
Dry Scrubber 2
Spray Dryer 1
Other (Includes:. Demister; Dry Cyclone; Dry Electrostatic 12
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Table3-10. Air Pollutants for Which Add-On Control Systems are in Operation for 22
Commercial Facilities

Air Pollutant Total Thermal Units
None 2
Halogenated Acid Gases 21
Sulfur Compounds 17
Nitrogen Compounds 5
Particul ates 28
Metals 23
Other (Organics) 1

Of thefadilitiesthat use water in ther air pollution control systems, the chemicals added to the water
and thetypes of water recirculation sysemsvary greetly by facility. Theaddition of chemicasto thewater
is dependent upon the purpose of the scrubbing system (e.g., no chemicals would be used to trap
particulatesin acyclonic scrubber and sodium hydroxide would be used to remove hal ogenated acid gases
in apacked tower scrubber). The chemicalsadded to the scrubber water would have adirect effect on
the characteristics of the wastewater generated. Table3-11 presentsthetypesof scrubbing liquorsinuse

at the 22 commercia facilities.

Table3-11. Scrubbing Liquor Used in Air Pollution Control Systems of 22 Commercial

Facilities
Scrubbing Liquor Total Thermal Units
None ’
Water With No Added Chemicals 13
Sodium Hydroxide 17
Lime Slurry
Other (Includes: Lime-Hydrated; Sodium Carbonate Solution;
Sulfuric Acid)
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Thetype of water recirculation system used by afacility aso hasadirect effect on the amount of
wastewater generated. If afacility operated aclosed loop air pollution control system with no discharge,
no wastewater would be generated. Alternately, afacility that did not recirculateitsair pollution control
system wastewater, would tend to generate alarge quantity of wastewater. Table 3-12 presentsthetypes

of water recirculation systems.

Table3-12. Typeof Water Recirculation System Used in Air Pollution Control Systemsof the
22 CHWC Facilities

Water Recirculation System Total Thermal Units
None (once through) 2
Closed Loop (no discharge) 7
Recirculating with Intermittent Blowdown 1
Recirculating with Continuous Blowdown 12
35 SUMMARY INFORMATION ON 10 CHWC FACILITIES WHICH

GENERATE AND DISCHARGE CHWC WASTEWATER

Twelve of the twenty-two facilities generate CHWC wastewater but do not discharge the
wastewater to areceiving stream or to aPOTW. Thesefacilities are considered “zero or alternative
dischargers’ and use a variety of methods to dispose of their wastewater. At these facilities, (1)
wadtewater issent off-gtefor trestment or disposd (four facilities); (2) wastewater isburned or evaporated
on site (four facilities); (3) wastewater is sent to a surface impoundment on site (three facilities); and (4)
wastewater isinjected underground on-site (onefacility). Thus, EPA hasidentified only 10fecilitiesthat
weredischarging CHWC wastewater to areceiving stream or toaPOTW in 1992, Of these 10 facilities,
2 facilities have either stopped accepting waste from off-site for combustion or have closed their
combustion operationssince 1992. Theseeight facilitiesarefound near theindustriesgenerating thewastes

undergoing combustion.
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The eight open facilitiesidentified by EPA operate awide variety of combustion units. Three
fecilities operaterotary kilnsand areregulated asincinerators under RCRA. Threefacilitiesoperateliquid
injectionincineratorsand are regulated asincineratorsunder RCRA. Onefacility operatesafurnaceand
isregulated asaBIF under RCRA. Onefacility operatesaliquid injection device andisregulated asaBIF
under RCRA.

Also, the eight open facilitiesidentified by EPA useawide variety of ar pollution control systems.
Thetypesof ar pollution control sysemsin use are: fabric filters, spray chamber scrubbers, packed tower
scrubbers, ionizing wet scrubbers, venturi scrubbers, dry scrubbers, dry cyclones, and wet electrostatic
precipitators. Seven of the eight open facilities use morethan one of theair pollution control systemslisted
above. Four of the eight facilities use acombination of wet and dry air pollution control systems. Three

of the eight facilities use only wet air pollution control systems.

3.6 INDUSTRY SUBCATEGORIZATION

Divison of anindustry into groupings entitled “ subcategories’ providesamechanism for addressing
variations between products, raw materias, processes, and other parameters which result in distinctly
different effluent characteristics. Regulation of anindustry by subcategory providesthat each hasauniform
set of effluent limitationswhich takeinto account technol ogy achievability and economicimpactsuniqueto
that subcategory.

The factors considered in the regulation of the CHWC Industry include:

waste type received,

type of combustion process;

air pollution control used;
nature of wastewater generated;
facility size, age, and location;

non-water quality impact characteristics; and

O O O O O O O

treatment technol ogies and costs.
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EPA evaluated these factors and determined that subcategorization is not required.

For most facilities in thisindustry, awide variety of wastes are combusted. These facilities,
however, employ thesamewastewater trestment technol ogiesregardless of the specific type of wastebeing
combusted in agiven day.

EPA concluded that anumber of factorsdid not provide an gppropriate basisfor subcategorization.
The Agency concluded that the age of afacility should not be abasisfor subcategorization because many
older facilitieshaveunilateraly improved or modified their treetment processover time. Facility sizeisaso
not auseful technical basisfor subcategorization for the CHWC Industry because wastes can be burned
tothesameleve regardlessof thefacility Szeand hasno significant relation to the quality or character of
thewastewatersgenerated or treatment performance. Likewise, facility locationisnot agood basisfor
subcategorization; no consistent differencesin wastewater treatment performance or costs exist because
of geographical location. Non-water quality characteristics (waste treatment residuals and air emission
effects) did not congtitute abasi sfor subcategorization. Theenvironmentd effectsassociated with disposd
of wastetreatment residua or the transport of potentialy hazardous wastewater are aresult of individua
facility practices. The Agency did not identify any consistent basisfor these decisionsthat would support
subcategorization. Treatment costs do not appear to be a basis for subcategorization because costs will
vary and are dependent on the following waste stream variables: flow rates, waste quaity, waste energy
content, and pollutant loadings. Therefore, treatment costs were not used as a factor in determining
subcategories.

EPA identified threefactorswith significancefor potentialy subcategorizing the CHWC Industry:
thetype of wastereceived for treatment, thetypeof air pollution control system used by afacility, and the
types of CHWC wastewater sources (e.g., container wash water vs. air pollution control water).

A review of untreated CHWC air pollution control system wastewater showed that thereissome
differencein the concentration of pollutants between solid and liquid waste combustion units. In particular,
for nine of the 27 metalsanalyzed at sx CHWC facilities, the average concentration of aparticular metal
was higher in thewater from facilities that burned solids (aswell asliquids) thanin facilitiesthat burned

liquidsonly. EPA believesthat thisdifferenceis probably theresult of twofactors. thetypeof air pollution
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control employed by thefacilitiesand the amount of wastewater generated. Specificdly, the datareviewed
by EPA showed that two of the three facilities that burn liquid waste use dry scrubbing devices prior to
using scrubbing deviceswhich generate wastewater. One of thesefacilities usesabaghouseinitialy and
the other uses afabric filter. These dry scrubbers would remove some of the metals which would have
ended up inthe wastewater stream. In comparison, only one of the threefacilitiesthat burn solidsusesa
dry scrubbing device prior to using scrubber deviceswhich generate wastewater. Thisfacility usesan
electrogtatic precipitator initidly. Inaddition, al three of thefacilitiesthat burn liquid waste do not recycle
any of their wastewater for reuse in the scrubbing system following partial wastewater treatment. In
comparison, two of the threefacilitiesthat burn solidsrecycle some of their partially treated wastewater
for reusein their scrubbing system. Oneof thesefacilities recycles 60 percent and the other recycles 82
percent. Thereuse of partialy treated wastewater would have the effect of reducing the wastewater
discharge and increasing the concentration of metalsin therecycled wastewater. Thus, the Agency could
not conclude that thereisin fact any significant differencein the concentrations of pollutantsin wastewater
fromfacilitiesburning solid versusliquid waste. Thissituation in generd makes subcategorizing onthisbass
difficult. See CHWC Record W-97-08, #7.2.0.1 for the presentation of thisgtatistical analyss. Therefore,
EPA has concluded that available data do not support subcategorization either by the type of waste
received for treatment or the type of air pollution control system used by afacility.

Based on analysis of the CHWC Industry, EPA has determined that it should not subcategorize
the Commercia Hazardous Waste Combustorsfor purposes of determining appropriate limitations and

standards.

3-16



SECTION 4
WASTEWATER USE AND WASTEWATER CHARACTERIZATION

In 1993, under authority of Section 308 of the Clean Water Act (CWA), the EPA distributed the
“1992 Waste Treatment Industry Phasell: Incinerators Screener Survey” and, subsequently, the 1994
Waste Treatment Industry Phasell: Incinerators Questionnaire” to facilitiesthat EPA had identified as
possible CHWC facilities. Responsesto the screener survey and questionnaire indicated thet, in 1992, 10
CHWC facilities operated commercialy and discharged their CHWC wastewater to areceiving stream
or toaPOTW. Of these 10 facilities, 2 facilities have either stopped accepting waste from off site for
combustion or have closed their combustion operationssince 1992. Thus, thissection presentsinformation
on water use at only the remaining 8 facilities. This section aso presentsinformation on wastewater
characteristicsfor the CHWC facilitiesthat were sampled by EPA and for some of those facilitiesthat
provided self-monitoring data.

4.1 WATER USE AND SOURCES OF WASTEWATER

Approximately 820 million gallons of wastewater are generated and discharged annually at the 8
CHWCfailities. EPA hasidentified the sources described bel ow as contributing to wastewater discharges
at CHWC operations. Only air pollution control wastewater, flue gas quench, and dag quench, however,
would be subject to the CHWC effluent limitations and standards. Most of the wastewater generated by
CHWC operations result from these sources.

a Air Pollution Control System Wastewater. Particulate matter in the effluent gas stream of a

CHWC is removed by four main physical mechanisms (Handbook of Hazardous Waste

Incineration, Brunner 1989). One mechanismisinterception, which isthe collison between awater
droplet and aparticle. Another method isgravitationa force, which causesaparticleto fal out of
thedirection of the streamline. Thethird mechanism isimpingement, which causesawater particle
tofdl out of thestreamlineduetoinertia. Findly, contraction and expansion of agasstream alow

particul ate matter to be removed from the stream. Thus, removal of particulate matter can be
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accomplished with or without the use of water. Depending upon the type of waste being burned,
Commercial Hazardous Waste Combustors may produce acid gasesin the air pollution control
system. In order to collect these acid gases, acaudtic solution isgeneraly used in awet scrubbing
system.

b. Hue Gas Quench Wastewater. Water isused to rapidly cool the gas emissions from combustion

units. There are many types of air pollution control systems that are used to quench the gas
emission from Commercial Hazardous Waste Combustors. For example, in packed tower
scrubbing systems, water entersfrom thetop of the tower and gas entersfrom the bottom. Water
droplets collect on the packing material and arerinsed off by the water stream entering the top of
thetower (Handbook of Hazardous Wagte Incineration, Brunner 1989). Thisrapidly coolsthegas

stream along with removing some particul ate matter.

C. Slag Quench Wastewater. Water is used to cool molten material generated in slagging-type

combustors.
d. Truck/Equipment Wash Water. Water isused to cleantheingde of trucksand the equipment used
for transporting wastes.

e Container Wash Water. Water is used to clean the insides of waste containers.

f. L aboratory Wastewater. Water isusedin on-sitelaboratorieswhich characterizeincoming waste

streams and monitor on-site treatment performance.

0. Floor Washings and Other Wastewater from Process Area. This includes stormwater which

comesin direct contact with the waste or waste handling and treatment areas. (Stormwater which
does not comeinto contact with the wasteswould not be subject to today's promlugated limitations
and standards. However, thisstormwater iscovered under the NPDES stormwater rule, 40 CFR
122.26).

4.2 WATER USE

Asmentioned in Section 4.1, approximately 820 million gallons of wastewater were discharged
from 8 of the 55 commercia industrial combustorsidentified by EPA based on questionnaire responses.
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Table4-1 presentsthetotal, average, and range of dischargeflow ratesfor theeight discharging facilities.
Therewere 45 facilitiesthat either do not generate any CHWC wastewater (33) or do not dischargetheir
wastewater (12) asdiscussed previoudy. Ingeneral, the primary types of wastewater dischargesfrom
discharging facilitiesare: air pollution control system wastewater, flue gas quench, and dag quench. EPA
isusingthe phrase“CHWC wastewater” to refer to these three types of wastewatersonly. Other types
of wastewater generated as a result of combustor operations (e.g., truck washing water) are not
considered “CHWC wastewater”.

This regulation applies to direct and indirect discharges only.

Table4-1.  Amount of CHWC Wastewater Discharged

Total Amount of Average Amount of Range In Average
Number of | CHWC Wastewater CHWC Wastewater Amount of CHWC
Facilities Discharged Discharged Wastewater Discharged
(Gallong/Day) (GalongDay) (Galong/Day)
8 2,247,580 280,948 47,430 to 1,007,640
4.3 WASTEWATER CHARACTERIZATION

EPA conducted 15 sampling episodesat 13 different facilitiesin an effort to characterize CHWC
raw influent wastewaters during the formulation of the CHWC rule. Theseincluded threefive-day sampling
effortsand twelveindividua grab samples. A totd of 467 pollutantswere analyzed in theraw wastewater,
including 232 toxic and non-conventiona organic compounds, 69 toxic and non-conventional metals, 4
conventional pollutants, and 162 toxic and non-conventiona pollutantsincluding pesticides, herbicides,
dioxins, and furans. Of these 467 pollutants, only 139 were ever detected at any of the CHWC influent
samples, most being metalsand other non-organic compounds. Therefore, 328 pollutants analyzed were
never found at detectablelevelsinany CHWC influent samples. Appendix A presentsalist of dl andytes
that were detected at |east once, dong with: the detection limit, number of observations (samples), number
of detects, and minimum, maximum, and mean vaues of the pollutant. Appendix B ligsdl of theremaining
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328 pallutants never found in CHWC wastewaters, including the number of observations and detection

levels of the analytes.

4.3.1 Five-Day Sampling Episodes

The Agency'sfive-day sampling program for thisindustry detected 21 pollutants (conventional,
priority, and non-conventiona) in waste streams at treatable levels at the facility that providesthe basisfor
the BPT/BAT limits. Two additional pollutants were detected at treatable levelsin the two other five-day
sampling episodes: strontium and dichlorprop. The quantity of these pollutants currently being discharged
fromall facilitiesisdifficult to assess. Limited monitoring dataare availablefromfacilitiesfor thelist of
pollutantsidentified from the Agency's sampling program prior to commingling of these wastewaterswith
non-contaminated ssormwater and other industrial wastewater beforedischarge. EPA used monitoring data
suppliedinthe 1994 Waste Treatment Industry PhaseI1: Incinerators Questionnaire and datasuppliedin
the Detailed M onitoring Questionnaire, wastewater permit information, and EPA sampling datato estimate
raw waste and current pollutant dischargelevels. EPA used a“non-processwastewater” factor to quantify
the amount of non-contaminated stormwater and other industria process water in afacility's discharge.
Section 4.4 of this document provides amore detailed description of *non-process wastewater” factors
and their use. A facility's current discharge of treated CHWC wastewater was calculated using the

monitoring data supplied multiplied by the “ non-process wastewater” factor.

4311 Conventional Pollutants

Themost appropriate conventiona pollutant parametersfor characterizing untreated wastewater
and wastewater discharged by CHWC facilities are:

C Total Suspended Solids, and
C pH



Totd solidsin wastewater are defined as the residue remaining upon evaporation a just above the
boiling point. Tota suspended solids(TSS) isthe portion of thetotal solidsthat can befiltered out of the
solution using a1 micronfilter. Untreated wastewater TSS content isafunction of the type and form of
waste accepted for treatment (e.g., wastewater that results from the combustion of solid waste receipts
would tend to have higher TSS values than waste received in aliquid form). TSS can also be due to
treatment chemical sadded to the wastewater asit isbeing generated (e.g., acaustic solution may be used
inaCHWC air pollution control system). Thetotal solidsare composed of matter whichis settlegble, in
suspension or in solution, and can beremoved in avariety of ways, such as during the metals precipitation
process or by multimediafiltration, depending on afacility’ s operation. Untreated wastewater TSSlevels
found in the three five-day EPA sampling episodes are presented in Table 4-2.

The pH of asolution is a unitless measurement which represents the acidity or akalinity of a
wastewater stream, based on the dissociation of the acid or base in the solution into hydrogen (H+) or
hydroxide (OH-) ions, respectively. Untrested wastewater pH isafunction of the source of waste receipts
aswell asafunction of the chemicasused inthe air pollution control devices. This parameter can vary
widely fromfacility to facility. Control of pH isnecessary to achieve proper removal of pollutantsin the
BPT/BAT treatment system (chemical precipitation).

Asshownin Table4-2, raw waste five-day biochemical oxygen demand and oil and grease are
very low, ranging from 1 mg/l to 53 mg/l and from 5 mg/l (not detected) to 6 mg/l, respectively. Both of
these parameters are indirect measurements of the organic strength of wastewater. The wastewater
sampled by EPA is generated from air pollution control systems and consists primarily of inorganic
pollutants and very low concentrations of organic compounds because they are destroyed during
combustion. (Furthermore, amore direct measure of the organic strength of the raw wastewater, tota

organic carbon, also shown in Table 4-2, only ranges from 10 mg/I (not detected) to 16 mg/l).

Table4-2. Range of Pollutant Influent Concentrations of the Pooled Daily Data from the
Three Five-Day EPA Sampling Episodes (ug/l)

Pollutant Mean Minimum Maximum
Aluminum 897.6 13.6 2,538.0
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Pollutant Mean Minimum Maximum
Ammoniaas Nitrogen 14,3124 100.0 75,000.0
Antimony 268.2 7.8 958.8
Arsenic 166.4 4.6 827.2
BOD, 9,960 1,000 53,000
Boron 1,604.6 918.0 3,760.0
Cadmium 312.2 18 2,616.0
Calcium 293,146.0 8,140.0 1,270,000.0
Chemical Oxygen Demand 343,140.0 67,000.0 1,036,000.0
Chloride 6,833,746.7 1,010,000.0 17,002,400.0
Chromium 127.2 5.8 529.2
Copper 1,786.7 85 10,554.0
Fluoride 82,620.5 16,500.0 360,000.0
Iron 2,904.1 149.0 10,838.0
Lead 1,613.9 21 13,248.0
Manganese 114.7 4.0 388.0
Mercury 21.1 0.2 115.4
Molybdenum 336.7 4.6 1024.4
Nitrate/Nitrite 2,650.9 360.0 4,560.0
Oil and Grease 5,067 5,000 6,000
Phosphorus 32,480.0 3,210.0 225,800.0
Potassium 77,743.0 1,310.0 195,400.0
Selenium 102.8 2.3 429.2
Silicon 15,414.0 5,380.0 28,100.0
Silver 98.9 1.0 390.8
Sodium 3,443,333.3 6,400.0 11,250,600.0
Strontium 630.2 100.0 2,280.0
Sulfur 400,788.1 2,145.0 1,078,240.0
Tin 665.9 145 6,046.0
Titanium 7777 5.0 4,474.2
Total Dissolved Solids 12,815,853.3 158,000.0 32,641,200.0
Total Organic Carbon 10,485 10,000 16,000
Total Phosphorus 1,088.6 10.0 4,460.0
Total Sulfide 28,261.3 1,000.0 103,200.0




Pollutant Mean Minimum Maximum
Total Suspended Solids 122,553.3 4,000.0 522,000.0
Zinc 3,718.8 89.8 12,310.0
Dichlorprop 7.7 1.0 47.0
MCPP 375.7 50.0 2,594.0
43.1.2 Priority and Non-Conventional Pollutants

Table4-2 above presentstherange of the pooled daily pollutant influent concentration datafrom
thethreefive-day EPA sampling episodes. Thistableincludes treatment chemicasand nutrientsfound in
CHWC wastewater as well as pollutants to be removed from CHWC wastewater.

4.3.2 Characterization Sampling Episodes

Asdiscussed in Section 2.2.2.1 of this document, EPA obtained a grab sample of untreated
CHWC wastewater at 12 facilities. These samples were used to help characterize the CHWC
wastewaters at awide range of combustor types, including captivefacilities. Datafrom onefacility was
excluded dueto the sampl e solidifying soon after collection, thusprovided, inthe Agency’ sopinion, data
of apoor and misrepresentative nature. Table 4-3 below presents a breakdown of levels of typical
pollutantsfound intheraw CHWC wastewater at 11 different facilities. The pollutants presentedin Table
4-3 weredetected at more than onefacility with amean concentration of at least 10 timesthe pollutant

detection limit.

Table4-3.  Rangeof Pollutant Influent Concentrations of the Pooled Daily Data from the
Characterization EPA Sampling Episodes (ug/l)

Pollutant Mean Minimum Maximum
Aluminum 5,458.8 215 34,800.0
Ammoniaas Nitrogen 2,908.8 130.0 13,000.0
Arsenic 323.2 11 1,420.0
Benzoic Acid 263,249.8 50.0 3,157,556.0
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Pollutant Mean Minimum Maximum
BOD, 1,092,333.3 1,000.0 10,100,000.0
Boron 22,565.2 20.0 182,000.0
Cadmium 225.7 12 1,632.8
Chemical Oxygen Demand 2,284,583.3 13,000.0 19,100,000.0
Chloride 10,203,416.7 40,000.0 28,300,000.0
Chromium 342.0 3.6 1,650.0
Copper 894.2 10.0 4,621.8
Fluoride 879,230.0 120.0 7,500,000.0
Iron 10,413.5 239.2 50,600.0
Lead 1,604.5 455 12,358.0
Manganese 245.8 10.8 1,534.6
Mercury 32.7 0.1 217.0
Molybdenum 131.3 4.0 508.5
Nitrate/Nitrite 5,166.7 210.0 33,280.0
Potassium 147,574.2 478.6 805,000.0
Selenium 65.8 0.5 288.0
Silicon 42,997.6 28.2 340,000.0
Sodium 12,377,392.9 8,244.3 62,400,000.0
Sulfur 22,998,416.6 12,500.0 174,000,000.0
Titanium 463.9 2.2 3,770.0
Total Dissolved Solids 37,896,083.3 89,000.0 185,000,000.0
Total Organic Carbon 391,041.7 1,700.0 4,540,000.0
Total Phenols 12,316.3 6.0 146,000.0
Total Phosphorus 1,279.2 10.0 4,520.0
Total Sulfide 163,340.8 10.0 1,180,000.0
Total Suspended Solids 100,000.0 1,000.0 416,000.0
Uranium 10,099.6 608.2 67,100.0
Zinc 5,436.6 4.7 28,569.0

4.4 WASTEWATER POLLUTANT DISCHARGES

Asprevioudy discussed, most of the effluent monitoring datareceived fromfacilitiesincluded non-

CHWC wastewater, such as other industrial waste streams and stcormwater. Dueto the lack of effluent
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datafor CHWC wastewater, the EPA had to devel op various methods to estimate their current wastewater
pollutant discharge. This section describes the various methodologies used to estimate current
performance.

Most of the data supplied by the CHWC facilities represented data that included non-CHWC
wastewater intheform of non-contaminated sormwater and other industrial scormwater prior to discharge.
Therefore, theamount of apollutant inthefina effluent would be equal to theamount of the pollutant inthe
CHWC process in addition to the amount in the non-CHWC process, as shown in Equation 4.1.

Cr* Frorar = Comwe ™ Forwe  Cronarwe * Fivonciwe (4.1)
where:

C; = Concentration of pollutant in the combined wastewater stream -- the concentration
reported in the CHWC Questionnaire, the CHWC Detalled Monitoring Questionnaire,
in POTW permits, in NPDES permits, or from EPA sampling program.

FromaL = Howrate of total wastewater stream.

Cerwe = Concentration of pollutant in the CHWC (and other similar) wastewater streams.

Fehwe = Howrate of CHWC (and other similar) wastewater streams.

Cuonciwe = Concentration of pollutant in stormwater or non-contact wastewater streams.

Fyoncnwe = Flowrate of stormwater or non-contact wastewater streams.

Stormwater or non-contact wastewater was assumed to be significantly lower in concentrationin
comparison to the CHWC wastewater, and thus, the concentration of non-CHWC wastewater streams
was set equal to zero. Thisassumption smplifies Equation 4.1 as shown in Equation 4.2 below. Also,
other industrial wastewater streams were assumed to have the same concentrations as the CHWC

wastewater streams.



Cr * Frorar = Conwe * Fenwe (4.2)

For each facility, the EPA ca culated the portion of CHWC wastewater inthefacility dischargeand

then calculated the CHWC effluent concentration by solving Equation 4.2. Thus, the non-process

wastewater factor istheflowrate of the total wastewater stream divided by the flowrate of the CHWC (and

other similar) wastewater stream.

1)

2)

3)

4)

5)

6.)

The hierarchy of data used to estimate current loading concentrations was as follows:
Detailed Monitoring Questionnaire (DMQ) for the CHWC Industry data from effluent sample
locationsfor 1992. Thefacility’ slong-term monitoring datawas supplied in this questionnaire.
Often, this data had to be corrected for inclusion of non-CHWC wastewater streams using
Equation 4.2 above.

Detailed Monitoring Report (DMR) data from effluent sample locations for 1992. The
facility’ slong-term monitoring datawas supplied to EPA inthisreport. Often, thisdatahad to be
corrected for inclusion of non-CHWC wastewater streams using Equation 4.2.

Waste Treatment Industry Phase I1: Incinerators Questionnaire data from effluent sample
locationsfor 1992. Thefacility’s year-long monitoring data was supplied in this questionnaire.
Often, this data had to be corrected for inclusion of non-CHWC wastewater streams using
Equation 4.2.

POTW or NPDES permit effluent concentrations for 1992. Often, this data had to be
corrected for inclusion of non-CHWC wastewater streams using Equation 4.2.

EPA Five-Day Sampling Data for three CHWC facilities. Thisdatawasused either for specific
facilities sampled or averages were obtained to mode facilitiesfor which limited detawas available.
Averagesfromsimilar facilities. Dataaveragesfrom similar facilities were used to modd current

loadings concentrations for facilities for which limited data was available.

Theaverage, flow-weighted, estimated 1992 discharge concentration for facilitiesin the CHWC

Industry is presented in Table 4-4.
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Table 4-4,

CHWC Industry 1992 Dischar ge Concentration

Discharge Unit
Concentration

Chemica Oxygen Demand 145.2 mg/l
Total Dissolved Solids 10,430.0 mg/|
Total Suspended Solids 30.6 mg/|
Aluminum 663.7 ug/I
Antimony 559.0 ug/l
Arsenic 217.7 ug/l
Boron 1,614.9 ug/l
Cadmium 1184 ug/l
Chromium 4,276.9 ug/l
Copper 944.2 ug/I
[ron 306.2 ug/l
Lead 363.4 ug/!
Manganese 156.2 ug/l
Mercury 10.6 ug/l
Molybdenum 239.2 ug/l
Selenium 34.2 ug/l
Silver 31.0 ug/l
Tin 88.4 ug/l
Titanium 79.6 ug/l
Zinc 385.6 ug/I




SECTION 5
SELECTIONOFPOLLUTANTSAND POLLUTANT PARAMETERSFORREGULATION

5.1 INTRODUCTION

Asprevioudy discussed, EPA evauated sampling datathat was collected from theindustry prior
to the proposal of this regulation as well as data submitted by industry following the proposal of this
regulation. EPA used these data (presented in Section 4) toidentify which pollutants present in combustor
wastewatersit should consider for regulation -- the so called “ pollutants of concern” for the Commercid
Hazardous Waste Combustor (CHWC) Industry. EPA classifies pollutants into three categories:
conventiona, non-conventional, and toxic pollutants. Conventiona pollutantsinclude 5-day biolgoical
oxygen demand (BOD.), total suspended solids (TSS), oil and grease, and pH. Toxic pollutants-- EPA
aso refersto them aspriority pollutants -- include selected metds, pesticides and herbicides, and over 100
organic parametersthat represent acomprehensivelist of volatile and semi-volatile compounds. Non-
conventiona pollutants are any pollutants that do not fal within the specific conventiond and toxic pollutant
lists, for example, total organic carbon (TOC), chemical oxygen demand (COD), chloride, fluoride,
ammonia as nitrogen, nitrate/nitrite, total phenol and total phosphorus.

Thissection presentsthecriteriaused for the sel ection of pollutants EPA evaluated for regulation
and the selection of pollutants for which EPA has established effluent limitations and standards.

5.2 POLLUTANTS CONSIDERED FOR REGULATION

To characterize CHWC wastewaters and to determine the pollutants that it should evaluate for
potentia limitations and standards, EPA collected wastewater characterization samplesat 12 CHWC
facilities, in additionto influent datacollected during threefive-day sampling episodes. EPA analyzed
wastewater samplesfor 467 conventiond, toxic, and non-conventiona pollutantsincluding metas, organics,
pesticides, herbicides, and dioxinsand furans. Section 4 presentsthis wastewater characterization data.



Fromtheorigind list of 467 analytes, EPA developed alist of “ pollutantsof concern” that it would
further evaluate for possible regulation. A total of 328 pollutants were never detected in CHWC
wastewaters during EPA sampling episodes, leaving 139 pollutants to be considered as pollutants of
concernthat served asthe basisfor selecting pollutantsfor regulation. These 328 pollutants are presented
in Section 4.

5.3 SELECTION OF POLLUTANTS OF CONCERN

EPA determined “ pollutants of concern” -- pollutantsthat EPA evauatesfor regulation -- usngthe
raw wastewater data collected during the EPA sampling program. EPA only considered the threefive-day
sampling episodesto determinethe pollutants of concern. Therefore, EPA did not include sampling data
from the 12 wastewater characterization sampling episodes. Of these 12 facilities, eight were captive
facilitiesthat did not operate commercidly (outside the scope of thisregulation) and the samplesfrom one
facility solidified during transport to the analytical laboratory and were not re-sampled. Two of the
remaining threefacilitieswere sdected for five-day sampling episodes and therefore, characterization deta
isincluded as part of these events. A total of 25 pollutants were detected during the wastewater
characterization sampling episodes but were not detected during the three five-day sampling episodes and

were eliminated as pollutants of concern. These 25 pollutants are listed in Table 5-1.

Table5-1. Pollutants Detected Only During Wastewater Characterization Sampling

Pollutants
Amenable Cyanide N-Decane
Atrazine N-Docosane
Benzoic Acid N-Docecane
Beryllium N-Eicosane
Bromodichloromethane N-Tetradecane
Carbon Disulfide P-Cresol
Chloroform Tribromomethane




Pollutants
Dibenzothiophene Trichlorofluoromethane
Dibromochloromethane Yttrium
Erbium 2-Butanone
Hexanoic Acid 2-Propanone
| sophrone 2-Propenol
Methylene Chloride

EPA further determined apollutant to be apotential pollutant of concernif it was detected three
or moretimesin theinfluent above the method detection limit (MDL) at afive-day sampling episode. This
ensured that pollutantsthat weredetected relatively frequently at CHWC facilitieswere given consderation
as pollutants of concern. This criterion eliminated the 47 pollutants listed in Table 5-2.

Table5-2. Pollutants Not Detected Threeor More Times Above MDL

Pollutants
Acetophenone Oil and Grease
Cerium Osmium
Cobalt Phenol
Dalapon Platinum
Dicamba Praseodymium
Dinoseb Rhenium
Dysprosium Rhodium
Europium Ruthenium
Gadolinium Samarium
Gallium Scandium
Germanium Tantalum
Hafnium Terbium
Holmium Thallium
Indium Thorium
lodine Thulium




Pollutants
Iridium Total Phenols
Lanthanum Tungsten
Lutetium Y tterbium
MCPA Zirconium
Monocrotophos 24-D
Neodymium 24-DB
Niobium 245-T
Norflurazon 245-TP
OCDF

EPA then further examined the characteristics of the threefacilities that were sampled as part of
thefive-day episodes. Asnotedin Section 6, influent concentrationsfor many parameterswere low due
to theliquid injection system employed at the facility sampled during Episode # 4733 and the actual raw
wastewater characteristicsaswell astreatment system performance could not be adequately determined.
In addition, raw wastewater pollutant concentrations also were lower at the treatment system employed
at thefacility sampled during Episode 4671 and treatment system performance wasnot as good asthe
system considered BAT. Therefore, EPA determined that only data collected from five-day sampling
Episode 4646 should be considered further in determining pollutantsof concern. This criterion diminated

the six pollutants listed in Table 5-3, leaving atotal of 61 pollutants remaining.

Table5-3.  Pollutants Only Found During Sampling Episodes 4733 and 4671

Pollutants
Bismuth Total Cyanide
Dichloroprop Total Organic Carbon
Strontium Uranium

Next, EPA evauated which pollutants were present in raw wastewaters at treatable levels by

determining the pollutants that were detected three or more times at an averageinfluent concentration
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greater than or equal to 10 timesthe MDL ( in the case of duminium and lead, criteria of five and three
timesthe MDL was used, respectively, to determine treatable levels because of higher MDLs). EPA
determined that thiscriterion diminated the 11 pollutantslisted in Table 5-4, leaving atota of 50 pollutants
remaining.

The raw wastewater value for pollutants detected during sampling Episode 4646 was a flow-
weighted average of two sample points. Barium (291 ug/l), bis (2-ethylhexyl) phthaate (37 ug/l), BOD,
(3.7 mg/l), hexavaent chromium (35 ug/l), lithium (497 ug/l), magnesium (5,431 ug/l), nicke (151 ug/l) and
vanadium (315 ug/l) were al detected at an average concentration well below the 10 timesthe MDL
thresholdfor treatablelevels. For n-hexacosane, n-octacosane and n-tricotane, sampleswere anayzed
using different analytical methodsthat yielded valuesin different units, ug/kg and ug/l. 1n both cases, the
average concentration aso waswel below the 10 timesthe MDL threshold for treatablelevelsfor dl three

pollutants.

Table 5-4. Pollutants Not Detected Three or More Times at an Average Influent
Concentration Greater Than or Equal To 10 Timesthe MDL

Pollutants
Barium N-Hexacosane
Bis (2-Ethylhexyl) Phthalate N-Octacosane
BOD, N-Tricotane
Hexavalent Chromium Nickel
Lithium Vanadium
Magnesium

EPA then excluded pollutants that are used as treatment chemicals in this industry from the
pollutants of concern list. These compounds include ammonia as nitrogen, calcium, chloride, fluoride,
nitrate/nitrite, phosphorus, potassum, silicon, sodium, sulfur, total phosphorus, and totd sulfide. Eliminating

these 12 pollutants leaves atotal of 38 pollutants remaining.



EPA eliminated pollutants that received ineffective trestment by the selected BAT treatment
technology. Concentrationsof these pollutantsincreased or decreased insignificantly during sampling
Episode 4646 and could not be considered treated. This criterion eliminated the five pollutantslisted in
Table 5-5, leaving atotal of 33 pollutants remaining.

Table 5-5. Pollutants Not Treated by the BAT Treatment System

Pollutants
Boron MCPP
Total Dissolved Soilds

Chemical Oxygen Demand

Manganese

EPA then diminated those pol lutantsindirectly controlled through theregul ation of other pollutants
inthefinal rule. This criterion eliminated the six pollutants shown in Table 5-6, leaving atotal of 27

pollutants remaining.

Table5-6.  Pollutantsindirectly Controlled Through Regulation of Other Pollutants

Pollutants
Aluminum Molybdenum
Antimony Selenium
[ron Tin

Findly, EPA diminated the 16 dioxinsand furanspresented in Table5-7, for the reasons presented
below.

Table5-7. Dioxins and Furans Eliminated as Pollutants of Concern

Pollutants

234678 - HXCDF
23478 - PECDF

123678 - HXCDF
12378 - PECDD
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Pollutants

2378 - TCDD 12378 - PECDF

2378 - TCDF 123789 - HXCDD

123478 - HXCDD 123789 - HXCDF

123478 - HXCDF OCDD

1234789 - HPCDF 1234678 - HPCDD

123678 - HXCDD 1234678 - HPCDF
531 Dioxinsg/Furansin Commercial Hazardous Waste Combustor | ndustry
5311 Background

Scientific research hasidentified 210 isomers of chlorinated dibenzo-p-dioxins (CDD) and
chlorinated dibenzofurans (CDF). EPA’sattention has primarily focused on the 2,3,7,8-substituted
congeners, a priority pollutant under the CWA, of which 2,3,7,8-TCDD and 2,3,7,8-TCDF are
considered themost toxic. Evidence suggeststhat non-2,3,7,8-substituted congenersmay not beastoxic.
Some sources report that these non-2,3,7,8-substituted congeners may either be broken down or quickly
eliminated by biologica systems. Dioxinsand furansare formed asaby-product during many industrid
and combustion activities, aswell asduring severd other processes. The combustion activitiesthat may

create dioxins under certain conditions may include:

. Combustion of chlorinated compounds, including PCBs;

. Some metal s are suspected to serve as catalysts in the formation of dioxin/furans;
. Metal processing and smelting;

. Petroleum refining;

. Chlorinated organic compound manufacturing.



5312 Dioxin/Furansin Commercial Hazar dous Waste Combustor Wastewater

EPA identified anumber of dioxin/furan compounds as present in the untreated wastewater Sreams
a saven of thetwelvefacilitiessampled (including grab and composite samples). Two of thefacilitieswith
dioxins detected in their CHWC wastewater are now closed and no longer within the scope of the fina
rule, so datafrom thesefacilitieshasnot been consdered further here. Thus, thefollowing discussionrelates
to datafrom the ten remaining facilities (atota of 32 aqueous samples). Table 5-8 below summarizesthe
dioxin/furansdetected in CHWC wastewatersduring the sampling program. Similar isomersthat contain

the 2,3,7,8 base were grouped together for this analysis due to their similar nature and characteristics.

Table5-8.  Breakdown of Detected Dioxin/Furans During CHWC Sampling Program

Toxic Mean Tota # of
Dioxin/Furan Equivalent Universal Concentrations Aqueous # of Facilities
Vaue Treatment CHWC Industry Samples Detected
Standards Detected

(TEQ) (detects only) (out of 32) (out of 10)
2,3,7,8- TCDF 0.1 63,000 pg/l 17 pg/l 2 2
2,3,7,8- PeCDF 0.5 35,000 pg/! 93 pg/l 1 1
2,3,7,8- HXCDD 0.1 63,000 pg/l 68 po/l 1 1
2,3,7,8- HXCDF 0.1 63,000 pg/l 249 po/l 7 3
2,3,7,8- HpCDD 0.01 none 272 pg/l 5 4
2,3,7,8- HpCDF 0.01 none 939 py/l 7 4
OCDD 0.001 none 971 py/l 10 5
OCDF 0.001 none 6165 pg/l 6 4

It isimportant to note that EPA did not detect 2,3,7,8-TCDD (the most toxic congener) or
2,3,7,8-PeCDD intheraw wastewater samples collected. The dioxin/furans detected in untrested CHWC
wastewaters during EPA sampling at 10 sites show that these dioxin/furanswereall detected at levels
significantly (orders of magnitude) below the* Universal Treatment Standard” (40 CFR 268.48) level
established under RCRA for dioxing/furans. Inaddition, low levelsof HpCDD and OCDD (asindicated



above) are generdly congdered pervasivein the environment and Universa Treatment Standards have not
been set for these compounds. EPA identified no dioxin/furansin the CHWC wastewater trested effluent.

CDD/CDFsarelipophilicand hydrophobic. Assuch, they are most often associated, or havean
affinity for, suspended particulatesin wastewater matrices. The more highly chlorinated isomers (i.e, the
hepta- and octa- congeners) are the least volatile and more likely to be removed through particulate
adsorption or filtration. While recommended treatment technologies differ according to the wastewater
characterigtics, there is some evidence that dioxins generaly will bind with suspended solids and some
sources (EPA NRMRL Treatability database) have asserted that these compounds may beremoved by
precipitation and filtration technologies.

Of the three five-day sampling episodes conducted by EPA, the episode from which BAT/BPT
limits were developed had no dioxins detected in the influent or effluent. At the other two facilities,
HpCDD, HpCDF, OCDD, and OCDF were detected in theinfluent but nonewere detected in the effluent.
Bothfacilitiesemployed acombination of chemical precipitation andfiltration that may have contributed
to these removals.

Themost toxic congener, 2,3,7,8-TCDD, was never detected in CHWC wastewater during the
sampling program and the CDD/CDFs detected were neither detected at most facilities sampled nor found
inany sgnificant quantity. Thetoxic equivaent (TEQ) vauesfound in the CHWC wastewater were low
when compared to other dioxinsourcesinindustry. The detected congenerswere of the highly chlorinated
type which may betreated by the methods recommended by this guideine (chemica precipitation, filtration,
see Section 6). Also, since no dioxins were detected in the treated effluents at any of the three facilities
EPA sampled, this may be evidence of dioxin removals.

Based on EPA’ s sampling program, no CDD/CDF met the criteriafor wastewater regulationin
the final rule.

The Agency has proposed CDD/CDF air emission limits of 0.2 ng/dscm from the stacks of
hazardous waste burning incinerators (see 61 FR 17358 of 4/19/96 and 62 FR 24212 of 5/2/97), and
believesthat the incinerators have to operate with good combustion conditions to meet the proposed

emissionlimits. Inthefinal Land Disposa Redtrictions (LDR) rulemaking that set trestment standards for



CDD/CDF congtituentsin non-wastewater and wastewater from RCRA code FO32 wastes, the Agency
has established (62 FR 26000, 5/12/97) incineration asthe BDAT, after which the CDD/CDF congtituents
do not have to be analyzed in the effluent.

Based on the dataavailable and the resulting decision not to establish limitations and standards for
dioxins, EPA aso cannot justify amonitoring program for dioxins, as suggested by acommenter on the
proposal. While EPA recognizes that the promulgation of the Hazardous Waste Combustor (HWC)
MACT (64 FR 52828, September 30, 1999) dioxin/furan emission standards may result in some changes
inthe volume and character of air pollution control wastewater generated, EPA does not believethat the
changeswill result in amediatransfer for dioxinsthat would change its decision not to establish dioxin
limitations and standards. The promulgated MACT standards for 85 percent of the hazardous waste
incineratorsin the fina HWC rule are based on changesin air pollution control device process conditions
to minimize generation of dioxinsand furans. Various studies have shown that asignificant source of dioxin
inwasteincineratorsisfrom theformation of dioxinin theflue gasasit is cooled to around 400 degrees
C. Thelonger thefluegasisheld at thistemperaturethe greater theformation of dioxin. Oneuseful control
measureistherapid cooling of flue gasto levelsbelow thistemperature range to minimize thisdioxin
productionwindow. EPA hasconcluded that thelargest portion of the reductionindioxin emissionswill
be through reductions in the amount generated rather than mediatransfer.

Table 5-9 presents the 11 pollutants selected for regulation for the CHWC Industry.

Table5-9.  Pollutants Selected for Regulation

Pollutants
Arsenic pH
Cadmium Silver
Chromium Titanium
Copper Total Suspended Solids
Lead Zinc
Mercury
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54 SELECTION OF POLLUTANTSFOR REGULATION

All of theandyteslisted in Table 5-9 wereincluded in data submitted by two facilities (Sampling
Episodes 6181 and 6183) following the proposa of the CHWC regulation, presented in Tables5-10 and
5-11. EPA received additional sampling data from three facilities. These facilities only tested for
conventiond, priority and non-conventiona pollutantsthat they cons dered treatableand likely to befound
in CHWC wastewater. Thesepollutantsincluded TSS, total dissolved solids(TDS), chloride, sulfate,
aluminum, antimony, arsenic, cadmium, chromium, copper, iron, lead, mercury, molybdenum, selenium,
slver, tin, titanium, and zinc. TDS, chloride and sulfate were included in the testing to characterize the
wastewater and evaluate the pollutants’ potential effect on the treatability of metals.

Based on severd factors, EPA specificaly excluded data from the third facility (Episode 6182)
from consderation asBAT technology. Thefacility treated lessthan 2 percent of their wastewater through
the filtration unit considered BPT/BCT/BAT. Hence, the data submitted represents single-stage
precipitationwith clarification only. Not only doesthe single-stage trestment sampled during Episode 6183
not represent BPT/BCT/BAT technology, but it does not provide sufficient treatment for thetypica profile
of metals detected in CHWC wastewaters. There are avariety of metals at significant and treatable
concentrationsin CHWC wastewatersthat pose a problem for asingle-stage precipitation system. To
properly treat alarge number of different metals effectively, severd different pH settings and treatment
chemicasareususaly required. Hence, many CHWC facilities currently employ two-stage chemical
precipitation. When asingle-stage of precipitation isemployed with anarrow pH range (aswasthe case
for Episode 6182), many of the metals present in the influent are not effectively removed and some are not
removed at all. Removal efficiencies and effluent concentrations for Episode 6182 can be characterized
as poor when compared to EPA-conducted sampling episodes. Based on these factors, the Agency
determined that data from sampling Episode 6182 would not be used in this rulemaking.

After reviewing the data submitted by these two facilities (Sampling Episodes 6181 and 6183),
EPA has decided to promulgate the CHWC regulationsfor the same analytes as proposed. Review of the
additional TSSand TDS datasubmitted brought EPA to the same conclusion asat proposa: TDS should
not be regulated because trestment chemicals associated with the technology selected for BPT/BCT/BAT
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increased TDS levels and TSS should be continue to be regulated. In addition, not al of the analytes
proposed for regul ation werefound in one of the submitted sampling episodes (Episode 6181) in “treatable
levels’ at theinfluent sampling point, asdefined aboveinthissection. Also, not dl of theandytesproposed
for regulationswere effectively treated (asindicated by the percent removal calculated in Section 6) in
Episode 6181.

Thefollowingtablesillustratethe results of the analysesto determine which pollutant data could
be used from Episode 6181 and 6183 to develop the final regulations. For four of the metal analytes
(arsenic, lead, selenium and silver), EPA received datafor Episodes 6181 and 6183 using morethan one
andytical method. For arsenic, methods 200.7, 200.8 and 206.3 were used. For lead, methods 200.7
and 200.8 were used. For selenium, methods 200.7, 200.8 and 270.3 wereused. For silver, methods
200.7 and 200.8 were used. EPA elected to use the results from method 200.8 for all of these metal
analytes because of the quantitation limit achieved by this method and because of thereliability of this
method. EPA received data using only method 200.7 for a uminum, antimony, cadmium, chromium,
copper, iron, molybdenum, tin, titanium and zinc. EPA received datausing only method 245.1 for mercury.

Finally, EPA received data using only method 160.2 for TSS.

Table5-10. Sampling Episode 6181 Analytical Results'

Episode 6181 Pollutants used
Treatable Avg. % from Epsiode 6181
Pollutant Avg. Quanti- | 10X Leve? Effluent | Removal to Develop Final
Influent | tation QL Conc. Regulations
Conc. Limit
QL)
TSS (mg/l) 78.8 4 40 Yes 477 93.95 TSS
Aluminum 7000 100 500* Yes 102 98.54 Aluminum
Antimony 874 60 600 Yes 806 7.78 Antimony
Arsenic 278 10 100 Yes 87.8 68.42 Arsenic
Cadmium 103 5 50 Yes 7.1 93.11 Cadmium
Chromium 37.0 10 100 No 131 64.59 -
Copper 528 10 100 Yes 11.9 97.75 Copper
Iron 3050 20 200 Yes 23.6 99.23 Iron
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Episode 6181 Pollutants used
Treatable Avg. % from Epsiode 6181
Pollutant Avg. Quanti- | 10X Leve? Effluent | Removal to Develop Final
Influent | tation QL Conc. Regulations
Conc. Limit
QL)
Lead 895 10 100 Yes 10.3 98.85 Lead
Mercury 3.40 0.2 2 Yes 0.209 93.85 Mercury
Molybdenum 387 50 500 No 445 -14.99 -
Selenium 136 10 100 Yes 137 -0.74 -
Silver 20.0 5 50 No 5.37 73.15 -
Tin 151 50 500 No 62.6 58.54 -
Titanium 345 10 100 Yes 10 97.10 Titanium
Zinc 1690 20 200 Yes 23.1 98.63 Zinc

1

Vauesin (ug/l) unless otherwise noted.

+ Quantitation limit development is detailed in Commercial HWC record (W-97-08, Item 16.4.9, Attachment V1.)
*  For aluminum, the treatable level was set at 5 times the quantitation limit of 100 ug/l because 100 ug/l is a high
quantitation limit.

Table5-11. Sampling Episode 6183 Analytical Results'
Episode 6183 Pollutants used
Treatable Avg. % from Epsiode
Pollutant Avg. Quanti- | 10X Level? Effluent | Remova 6183 to Develop
Influent tation QL Conc. Final Regulations
Conc. Limit
QL)
TSS (mg/l) 350 4 40 yes 84.6 75.83 TSS
Aluminum 61500 100 500* yes 319 99.48 Aluminum
Antimony 1710 60 600 yes 289 83.10 Antimony
Arsenic 1210 10 100 yes 26.1 97.84 Arsenic
Cadmium 97.7 5 50 yes 5 94.88 Cadmium
Chromium 2250 10 100 yes 10 99.56 Chromium
Copper 1970 10 100 yes 10 99.49 Copper
Iron 231000 20 200 yes 434 99.81 Iron
Lead 1600 10 100 yes 10 99.38 Lead
Mercury 219 0.2 2 yes 0.478 99.78 Mercury
Molybdenum 1550 50 500 yes 856 4477 Molybdenum
Selenium 113 10 100 yes 32.8 70.97 Selenium
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Episode 6183 Pollutants used
Treatable Avg. % from Epsiode
Pollutant Avg. Quanti- | 10X Level? Effluent | Remova 6183 to Develop
Influent tation QL Conc. Final Regulations
Conc. Limit
QL)
Silver 69.8 5 50 yes 5.53 92.08 Silver
Tin 1330 50 500 yes 134 89.92 Tin
Titanium 4030 10 100 yes 10 99.75 Titanium
Zinc 8300 20 200 yes 64.3 99.23 Zinc

' Vauesin (ug/l) unless otherwise noted.

+ Quantitation limit development is detailed in Commercial HWC record (W-97-08, Item 16.4.9, Attachment V1.)
*  For aluminum, the treatable level was set at 5 times the quantitation limit of 100 ug/l because 100 ug/l is a high
quantitation limit.

5.5 SELECTION OF POLLUTANTSTO BE REGULATED FOR PSESAND PSNS

Indirect dischargersin the CHWC Industry send their wastewater streamsto aPOTW for further
treatment, unlike direct dischargers, whose wastewater will receive no further treetment once it leavestheir
facility. Therefore, the levels of pollutants allowable in the wastewater of an indirect discharger are
dependent upon (1) whether a given pollutant “passes through” the POTW’ s treatment system or (2)
whether additional treatment provided by the POTW will result in removal of the pollutant to alevel
equivalent to that obtained through treatment by a direct discharger.

55.1 Removal Comparison Approach

To establish PSES, EPA must first determine which of the CHWC Industry pollutants of concern
(identified earlier in Section 5.3) may not be susceptible to POTW treatment, interfere with, or are
incompatible with the operation of POTWs (including interferences with dudge disposa practices). EPA
eval uates the susceptibility of apollutant to POTW treatment by looking at the remova performance of
POTWsfor aparticular pollutant. EPA’sremova comparison evaluates the percentage removed by

POTWSswith the percentage removed by direct dischargersusng BPT/BCT/BAT technology. EPA has
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assumed, for the purposes of itsremova comparison and based upon the datareceived, that the untreated
wastewater at indirect dischargefacilitiesisnot significantly different from direct dischargefacilities.
EPA’ s comparison satisfies two competing objectives set by Congress: (1) that standards for
indirect dischargersbe equivaent to standardsfor direct dischargers, and (2) that the treatment capability
and performance of the POTW be recognized and taken into account in regulating the discharge of
pollutants from indirect dischargers. Rather than compare the mass or concentration of pollutants
discharged by the POTW with the mass or concentration of pollutants discharged by aBAT facility, EPA
compares the percentage of the pollutants removed by the facility with the POTW removal. EPA takes
this approach because a comparison of mass or concentration of pollutantsin aPOTW effluent with
pollutantsinaBAT facility’ seffluent would not take into account the mass of pollutants discharged to the
POTW from non-industrial sources, nor the dilution of the pollutantsin the POTW effluent to lower

concentrations from the addition of large amounts of non-industrial wastewater.

5.5.2 50 POTW Study Database

For past effluent guidelines, astudy of 50 well-operated POTWs was used for the pass-through
analysis. Thisstudy isreferred to asthe“ The Fate of Priority Pollutantsin Publicly Owned Treatment
Works’, September 1982 (EPA 440/1-82/303), a so known asthe 50 POTW Study. Becausethe data
collected for evaluating POTW removals included influent levels of pollutants that were close to the
detection limit, the POTW datawere edited to diminateinfluent levelslessthan 10 timesthe minimum level
and the corresponding effluent values, except in the cases where none of the influent concentrations
exceeded 10 timesthe minimum level. Inthe latter case, where no influent data exceeded 10 timesthe
minimum level, the datawere edited to eliminate influent values lessthan 5 times the minimum level.
Further, whereno influent dataexceeded 5 timesthe minimum level, the data were edited to eliminate
influent valueslessthan 20 ug/l and the corresponding effluent values. Theseediting ruleswere used to
allow for the possibility that low POTW removals simply reflected the low influent levels.

EPA then averaged theremaining influent data and a o averaged the remaining effluent datafrom
the 50 POTW database. The percent removals achieved for each pollutant were determined from these

5-15



averaged influent and effluent levels. Thispercent removal was then compared to the percent removal for
the BAT option treatment technology.

55.3 Final POTW Data Editing

Thefind percent removal for each pollutant was selected based on adata hierarchy, which was
related to the quality of the data source. This hierarchy was:

1. 50 POTW Study Data (10x NOMDL edit)
2. 50 POTW Study Data (5x NOMDL edit)
3. 50 POTW Study Data (20 ug/l edit)

Thefind POTW removals for the CHWC regulated pollutants, determined via the data use
hierarchy, are presented in Table 5-12.

Table5-12. Final POTW Removalsfor CHWC Industry Pollutants

Pollutant CAS Percent Source of Data
Number Removal

Arsenic 7440382 66 50 POTW - (20 ug/l edit)

Cadmium 7440439 90 50 POTW - (10x NOMDL edit)
Chromium 7440473 91 50 POTW - (10x NOMDL edit)
Copper 7440508 84 50 POTW - (10x NOMDL edit)
Lead 7439921 92 50 POTW - (10x NOMDL edit)
Mercury 7439976 90 50 POTW - (10x NOMDL edit)
Silver 7440224 88 50 POTW - (10x NOMDL edit)
Titanium 7440326 92 50 POTW - (10x NOMDL edit)
Zinc 7440666 78 50 POTW - (10x NOMDL edit)
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554 Final Removal Comparison Results

For each CHWC regulated pollutant, thedaily remova swere cd culated using the BPT/BCT/BAT
data. Then, theaverageoveral BPT/BCT/BAT removal wascalculated for each pollutant from thedaily
removals (see Table 5-13). The averaging of daily removals is appropriate for this industry as
BPT/BCT/BAT treatment technol ogiestypically have retention times of lessthan oneday. For thefina
assessment, thefind POTW removal data determined for eeach CHWC regulated pollutant was compared
to the percent removal achieved for that pollutant using the BPT/BCT/BAT option treatment technologies.
Of the 9 pollutantsregulated under BPT/BCT/BAT, all were found to pass through for the regulatory
wastewater treatment technology option selected (see Section 7 for a description of the selected
BPT/BCT/BAT Regulatory Option) and are proposed for PSES. The final results for the CHWC

Regulatory Option are presented in Table 5-14.

Table5-13. Sampling Episode Percent Removals
6181 Percent 6183 Percent 4646 Percent Average Percent
Removal Removal Removal Removal
Aluminum 98.54 99.48 85 9
Antimony 7.78 83.10 49 47
Arsenic 68.42 97.84 98 88
Cadmium 93.11 94.88 98 95
Chromium *64.59 99.56 95 97
Copper 97.75 99.49 99 99
Iron 99.23 99.81 98 99
Lead 98.85 99.38 99 99
Mercury 93.85 99.78 97 97
Molybdenum *-14.99 44.77 38 41
Selenium *-0.74 70.97 89 80
Silver *73.15 92.08 98 95
Tin *58.54 89.92 99 o7}
Titanium 97.10 99.75 99 99
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6181 Percent 6183 Percent 4646 Percent Average Percent
Removal Removal Removal Removal
Zinc 98.63 99.23 99 99

*  These pollutants from Episode 6181 could not be used to develop final regulations either because they were not
found at atreatable level or because the percent removal was a negative value.

Table5-14. Final Resultsfor CHWC Industry Regulatory Option
Pollutant Option Percent Removal POTW Percent Removal
Arsenic 88 66
Cadmium 95 90
Chromium 97 91
Copper 99 84
Lead 99 92
Mercury 97 90
Silver 95 88
Titanium 99 92
Zinc 99 78
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SECTION 6
WASTEWATER TREATMENT TECHNOLOGIES

This section describesthe technol ogies avail able for the treatment of wastewater generated by the
55 commercid facilities within the Commercia Hazardous Waste Combustor (CHWC) Industry. This
sectiona so presentsan eva uation of performancedataon trestment systemscollected by EPA during field
sampling programs and the rationae used in the development of the regulatory options. Specifically,
Section 6.1 describes the technologies used by CHWC facilities to treat air pollution control, flue gas
guench, and ash/dlag quench wastewaters, which are the only types of wastewater covered by this
regulation. Section 6.2 describes technologies used by CHWC fecilitiesfor the treatment of wastewater
generated as aresult of CHWC operations (e.g., container wash water and truck wash water) for which
EPA isnot proposingregulations. Section 6.3 liststechnologiesused by CHWC facilitiesfor thetreatment
of wastewater generated asaresult of other operationson-site (e.g., landfill leachate and sanitary water).
Section 6.4 presentsthe EPA performance dataon sel ected treatment technologiesaswell astherationae
used in selecting the treatment technologies for the regulatory options.

Of the 55 CHWC facilities, 16 facilities generate no wastewater. A breakdown of the types of

wastewaters collected at the remaining 39 CHWC facilities which generate wastewater is as follows:

Type of wastewater collected Number of CHWC facilities
CHWC wastewaters only 8
(air pollution control, ash/slag quench, flue gas quench)
Wastewaters generated from CHWC operations only 7
(container, area, and truck wash waters)
Other on-site wastewaters only 9

(sanitary wastewater, leachates)
CHWC wastewaters and wastewaters generated from

CHWC operations 13
CHWC wastewaters, wastewaters generated from CHWC

operations, and other on-site wastewaters 1
Wastewaters generated from CHWC operations and other on-site

wastewaters 3

As demongtrated above, only 22 of the 55 CHWC facilities generate CHWC wastewaters and

therefore, were considered to be within the scope of this regulation.
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6.1 AVAILABLE BAT AND PSESTECHNOLOGIES

CHWC facilities use either physical/chemica treatment technology to treat CHWC wastewaters
or treatment and disposal methods that result in no discharge of CHWC wastewaters.

Through its CWA Section 308 Questionnaire, EPA obtained information on nine different
wastewater treatment technologies currently in use by the 22 CHWC facilities for the treatment of air
pollution control, flue gas quench, and ash/dag quench wastewater. I1n addition, EPA collected other
detailedinformation onavail abletechnol ogiesfrom engineering plant viststoanumber of CHWCfacilities.

The data presented in Section 6.4 are based on these data collection activities.

6.1.1 Physical/Chemical Treatment

6.1.11 Equalization

Wastewater generation rates at incinerators are sometimesvariable dueto variationsin burn rates
and system down times. To alow for the equalization of pollutant loadings and flow rates, CHWC
wastewatersmay be collectedintanksor lined pondsprior to trestment. Thesearedesigned with sufficient
capacity to hold the peak flows and thus dampen the variation in hydraulic and pollutant loads.
Minimizationof thisvariability increasesthe performanceand reliability of downstream trestment systems,
and can reduce the size of subsequent treatment by reducing the maximum flow rates and concentrations
of pollutantsthat they will experience. Equalization alsolowerstheoperating costs of associated treatment
units by reducing instantaneous treatment capacity demand and by optimizing the amount of treatment
chemicasrequired for aless erratic st of treatment variables. The EPA's Section 308 Questionnaire
database identifies 10 facilities that use equalization technology as part of their treatment of CHWC
wastewaters.

Equalizationsystemscons st of stedl or fiberglasshol dingtanksor lined pondsthat providesufficient
capacity to contain peak flow conditions and wastewater volumes of high pollutant loadings. Detention
times can vary from afew hoursto severd days, with one day being atypica vadue. Some equdization



systems contain mechanical mixing systems that enhance the equalization process. A breakdown of

equalization systems used is as follows:

Equalization Type Number of Units
Unstirred 7
Mechanicdly stirred 2

A typica equalization system is shown in Figure 6-1.

6.1.1.2 Neutralization or pH Control

In the treatment of CHWC wastewaters, neutralization or pH control systems are used in
conjunctionwith certain chemical trestment processes, such as chemical precipitation, to adjust the pH of
the wastewater to optimize process control. Acids, such assulfuric acid or hydrochloric acid, are added
to reduce pH, wheress, alkalis, such as sodium hydroxides, are added to raise pH vaues. Neutrdization
may be performed in a holding tank, rapid mix tank, or an equdization tank. Neutrdization sysemsare
widdy used & CHWC facilitiesfor pH control in chemical precipitation systems. Chemicals, such as
sodium hydroxide or lime, are frequently used in order to raise the pH of the wastewater to arange
somewhere between 9 to 12 in order to optimize precipitation of metal compounds. Acids, such as
hydrochloricacid, area sousedinconjunctionwithferricchloridefor chemica precipitation. Neutrdization
sysems at the end of atreatment system are typically designed to control the pH of the discharge to
between 6 and 9. Thereare 14neutralization systemsin place among the CHWC facilitiesthat use various
caustic and/or dkaisto treat CHWC wastewaters. A breakdown of these neutralization systemsis as

follows:
Type of Neutralization Number of Units
Caustic 4
Acid 2
Multiple Chemicals 5
Other 1

Figure 6-2 presents a flow diagram for atypical neutralization system.
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6.1.1.3 Flocculation

Flocculation is atreatment technology used to enhance sedimentation or filtration treatment.
Flocculation precedes these processes and consists usually of arapid mix tank, or in-line mixer and a
flocculationtank. Thewaste streamisinitialy mixed while aflocculation chemica isadded. Focculants
adhere readily to suspended solids and each other to facilitate gravity sedimentation or filtration.
Coagulantscanbe added to reducethe  ectrostati ¢ surface charges and enhance theformation of complex
hydrousoxides. Coagulation alowsfor theformation of larger, heavier particles, or flocculants(whichare
usudly formed in aflocculation chamber), that can settle faster. There are three different types of
flocculantscommonly used; inorgani cel ectrol ytes, natura organicpolymers, and syntheticpolyel ectrol ytes.
The selection of the specifictreatment chemical ishighly dependent upon the characteristicsand chemica
properties of thecontaminants. A rapid mix tank isusualy designed for adetention timeranging from 15
secondsto several minutes. After mixing, the coagulated wastewater flows to aflocculation basin where
dow mixingof thewasteoccurs. Thedow mixingalowsfor theparticlesto agglomerateinto heavier, more
stlegble solids. Mixing is provided either by mechanica paddie mixers or by diffused air. Flocculaion
basins are typicaly designed for adetention time of 15 to 60 minutes. There are 5 flocculation systems
used among the CHWC facilities used to treat CHWC wastewaters.

6.1.1.4 Gravity-Assisted Separation

Gravity-asssted separation isasmple, economical, and widely used method for the treatment of
CHWC wagtewaters. There are 12 such systemsin place at the CHWC facilities. Clarification systems
remove suspended matter by alowing thewastewater to become quiescent. Asaresult, suspended matter,
whichisheavier than water, settlesto the bottom, forming a dudge which can beremoved. This process
may take placein specialy designed tanks, or in earthen pondsandbasins. Sedimentation unitsat CHWC
fadlitiesaretypicaly used asether primary trestment options to remove suspended solids or following a

chemical precipitation process.



Clarifiersmay berectangular, square, or circular in shape. Inrectangular tanks, wastewater flows
fromone end of thetank to the other with settled dudge collected into ahopper located at one end of the
tank. Incircular tanks, flow enters from the center and flows towards the outside edge with sludge
collected in acenter hopper. Treated wastewater exitsthe clarifier by flowing over awelr located &t the
top of the clarifier. Sludge which accumulatesin the bottom of the clarifiersis periodically removed and
istypically stabilized and/or dewatered prior to disposal.

Hocculation systems are commonly usedin conjunction with gravity assisted clarification systems
in order to improve their solids remova efficiency. Some clarifiers are designed with a center well to
introduce flocculants and allow for coagulation in order to improveremova efficiencies. A schematic of a
typicd clarification system using coagulation and flocculation is shown in Figure 6-3. The main design
parametersusedin designing aclarifier arethe overflow rate, detentiontime and the sidewater depth. The
overflow rate isthe measure of the flow as afunction of the surface area of the clarifier. Typica design

parameters used for both primary and secondary clarifiers are presented below:

Design Parameter Primary Secondary
Overflow Rate, gpd/sq ft 600-1,000 500-700
Detention Time, min 90-150 90-150
Minimum Side Water Depth, ft 8 10

Source: ASCE/WEF, Design of Municipal Wastewater Treatment Plants, 1991.

Therearethreefacilitiesthat use corrugated plate interceptor technology. These systemsinclude
aseries of small (approximately 2 inch square) inclined tubes in the clarification settling zone. The
suspended matter must only travel ashort distance, when settling or floating, before they reach a surface
of thetube. At thetubes surface, the suspended matter further coagulates. Because of the enhanced
remova mechanism, corrugated plate interceptor units can have much smaller settling chambers than

standard clarifiers.

6.1.1.5 Chemical Precipitation

Chemicd precipitation is used for the removal of metal compounds from wastewater. In the

chemical precipitation process, soluble metallic ions and certain anions, which are found in CHWC
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wastewaters, are converted to insoluble forms, which precipitate from the solution. Most metals are
relaivey insoluble as hydroxides, sulfides, or carbonates. Coagulation processes are used in conjunction
withprecipitationin order tofacilitateremova by agglomeration of suspended and colloidal materias. The
preci pitated metal saresubsequently removed fromthewastewater streamby liquidfiltrationor clarification
(or some other form of gravity assisted sedimentation). Other trestment processes such as equaization,
chemicd oxidation or reduction (e.g., hexava ent chromium reduction), precedethe chemica precipitation
process. The performance of the chemical precipitation process is affected by chemical interactions,
temperature, pH, solubility of waste contaminants, and mixing effects. There are atotal of 7 chemical
precipitation systemsin use by the CHWC facilities to treat CHWC wastewater.

Commonpreci pitationchemica susedinthe CHWC Industry includelime, sodium hydroxide, soda
ash, sodiumsulfide, and dum. Other chemicalsused inthe preci pitation processfor pH adjustment and/or
coagul ationinclude sulfuric and phosphoric acid, ferric chloride, and polyeectrolytes. Many facilitiesuse,
or have the meansto use, acombination of thesechemicals. Precipitation using sodium hydroxide or lime
is the conventional method of removing metals from wastewater. However, sulfide precipitation is also
frequently used instead of hydroxide precipitation in order to remove certain metal ions. Hydroxide
precipitationis effective in removing such metals as antimony, arsenic, chromium, copper, lead, mercury,
nickel, and zinc. Sulfide precipitation is more appropriate for removing mercury, lead, and silver.
Carbonate preci pitation, while not frequently used in the CHWC Industry, is another method of chemical
preci pitationandisused primarily toremoveantimony andlead. Alum, another preci pitant/coagul ant agent
infrequently used, formsal uminumhydroxidesinwastewatersconta ningca ciumor magnes umbicarbonate
dkdinity. Aluminum hydroxideisaninsolublegeatinousflocwhich settlessowly and entraps suspended
materids. For metas such as arsenic and cadmium, coprecipitation with iron or duminum is an effective
treatment process.

Hydroxide precipitation using lime or sodium hydroxide is the most commonly used means of
chemicd precipitationinthe CHWC industry, and of these, limeisused more often than sodium hydroxide.
The chief advantage of lime over caudticisitslower cost. However, lime is more difficult to handle and

feed, asit must be daked, durried, and mixed, and can plug thefeed system lines. Limeprecipitation so



producesalarger volumeof dudge. Thereactionmechanismfor precipitation of adivadent metd usnglime

is shown below:

M** + Ca(OH), 6 M(OH), + Ca™*

The reaction mechanism for precipitation of adivaent meta using sodium hydroxideisasfollows:

M** + 2NaOH 6 M(OH), + 2Na"*

Inadditiontothetypeof trestment chemical chosen, another important designfactor inthechemical
precipitation operation is pH. Metal hydroxides are amphoteric, meaning that they can react chemicaly
asacidsor bases. Assuch, their solubilitiesincrease toward both lower and higher pH levels. Therefore,
thereisan optimum pH for precipitation for each metal, which corresponds to its point of minimum
solubility. Figure 6-4 presents caculated solubilities of metal hydroxides. Another key consideration in
achemical precipitation gpplication isthe detention timein the sedimentation phase of the process, which
is specific to the wastewater being treated and the desired effluent quality.

Thefirst step of achemical precipitation processis pH adjustment and the addition of coagulants
This process usudly takes place in separate mixing and flocculation tanks. After mixing the wastewater
withtreatment chemicalss, the resultant mixtureisalowed to agglomerate inthe flocculation tank which is
dowly mixed by either mechanica means, such asmixers, or recirculation pumping. Thewastewater then
undergoes aseparation/dewatering processsuch asclarification or filtration, wheretheprecipitated metals
areremoved from solution. In aclarification system, aflocculent, such asapolymer, is sometimes added
to aid in the settling process. The resulting sludge from the clarifier or filter must be further treated,
disposed, or recycled. A typical chemica precipitation system is shown in Figure 6-5.
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6.1.1.6 Stripping

Stripping refersto the removal of pollutant compounds from awastewater by the passage of arr,
steam, or other gas, through the liquid. The stripped volatile components are generally condensed and
recovered for reuse, disposal, or allowed to be stripped into the atmosphere. If the pollutants arein
sufficiently low concentrations, the gaseous phase can be emitted through a stack without treatment.

Air gripping isaprocessin which air isbrought into contact with the liquid. During this contact,
the volatile compounds move from the liquid to the gas stream. The process usually takes placein a
gripping tower (as shown in Figure 6-6) which congsts of avertica shdll filled with packing materia to
increasethesurfaceareafor gas-liquid contact. Usualy, theliquidflowsdownthroughthestripping column
and air passes upward in acounter-current fashion. Another orientation is called "crossflow", where the
air is pulled through the sides of the tower along its entire length.

Thereisonly one CHWC facility that uses air stripping as a treatment option for the removal of

excess treatment chemicals contained in its flue gas quench wastewater.

6.1.1.7 Filtration

Filtrationisamethod for separating solid particles from wastewaters through the use of a porous
medium. Thedrivingforceinfiltrationisapressuregradient, caused by gravity, centrifuga force, vacuum,
or higher than atmospheric pressure. Filtration treatment processes can be used at CHWC facilities to
remove solidsfrom wastewaters after achemical precipitation treatment step, or can used asthe primary
source of treatment. Filtration processes include a broad range of media and membrane separation
technologiesfrom sand filtration to ultrefiltration. Toadinremovd, thefilter medium may be precoated
with afiltration aid such as ground cellulose or diatomaceous earth.

CHWC facilities currently have thefollowing types of filtration systemsin operation to tregt their
CHWC wastewaters:
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Type of Filtration System Number of Units

Sand 2
Granular Multimedia 1
Fabric 1
Ultrafiltration 1

Dissolved compounds in CHWC wastewaters can be pretreated by chemical precipitation
processesto convert thecompound to an insoluble solid particle beforefiltration. Polymerscan beinjected
into the filter feed piping downstream of feed pumps to enhance flocculation of smaller flocs that may
escape an upstream clarifier.

The following paragraphs describe each type of filtration system.

6.1.1.7.1 Sand/Multimedia Filtration

Granular bedfiltrationinthe CHWCindustry isused primarily for achieving supplementa removal
of resdual suspended solids from the effluent of chemica trestment processes, or rardly, as the primary
form of wastewater treatment. Thesefilters can be operated either by gravity or in apressurevessd. In
granular bed filtration, the wastewater stream is sent through a bed containing one or more layers of
different granular materids. The solids are retained in the voids between the media particles while the
wastewater passesthroughthebed. Typica mediausedingranular bedfiltersinclude anthracitecod, sand,
and garnet. These media can be used aone, such asin sand filtration, or in a multimedia combination.
Multimediafilters are designed such that the individual layers of mediaremain fairly discrete. Thisis
accomplished by selecting appropriate filter loading rates, mediagrain size, and bed density. Hydraulic
loading rates for amultimediafilter are between 4 to 10 gpm/sq ft. A typicad multimediafilter vessel is
shown in Figure 6-7.

The complete filtration processinvolves two phases: filtration and backwashing. Asthe filter
becomesfilled with trapped solids, the efficiency of thefiltration processfdls off. Head lossisameasure
of solidstrapped in thefilter. Asthe head |oss across the filter bed increasesto alimiting value, the end
of thefilter runis reached and the filter must be backwashed to remove the suspended solidsin the bed.
During backwashing, the flow through the filter isreversed so that the solids trapped in the media are
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didodged and can exit thefilter. The bed may aso be agitated with air to aid in solids removal. The
backwash water is then recycled back into the wastewater feed stream.

6.1.1.7.2 Fabric Filters

Fabricfilterscons st of avessdl that containsacl oth or paper barrier through which thewastewater
must pass. The suspended matter is screened by the fabric, and the effectiveness of thefilter depends on
the mesh size of the fabric. Fabric filters may either be backwashed, or built as disposable units.

For watershaving lessthan 10 mg/l suspended solids, cartridgefabric filters may be cost effective.
Cartridgefiltershavevery low capita cost and can remove particlesof onemicronor largerinsize. Usng
two-stage cartridge filters (coarse and fine) in series extends the life of the fine cartridge. Disposable or
backwashable bag filters are d so available and may be quite cost effective for certain applications.
Typically, these fabric filters act as a pre-filter and are used to remove suspended solids prior to other

filtrations systems in order to protect membranes and equipment and reduce solids fouling.

6.1.1.7.3 Ultrafiltration

Ultrafiltration uses a semi-permeable, microporous membrane, through which the wastewater is
passed under pressure. Water and low molecular weight solutes, such as salts and surfactants, pass
through the membrane and are removed as permeate. Emulsified oils and suspended solids are rgjected
by the membrane and removed with some of the wastewater as a concentrated liquid. The concentrate
isrecirculated through the membrane unit until the flow of permeate drops, while the permeate can either
be discharged or passed aong to another trestment unit. The concentrate is usudly stored and held for
further treetment or disposal. Severa typesof ultrafiltrationmembranesconfigurationsareavail able: tubular,
spiral wound, hollow fiber, and plateand frame. A typical ultrafiltration systemispresentedin Figure 6-8.

Ultrafiltrationinthe CHWC industry isused for thetrestment of metal-bearing wastewaters. It can
remove substances with molecular weights greater than 500, including suspended solids, oil and grease,
and complexed heavy metds. Ultrefiltration is used when the solute molecules are greater than ten times

the size of the solvent molecules, and are less than one-hadf micron. The primary design consderationin

6-17



™

Permeate (Treated Effluent)

2505
e

&
%
X
&
&

>
S

-
...0

&
35
3308

&
gy
Tty

*

e

b

Wastewater

Feed

ot

%y
2625
&
&
%
6%
L tety

oty
G

G

5
05
",

%y
Tty
&

*

Concentrate

*

*

*
-

*

*
L
L

.

*

*
>
420

g
!
L ta by
235
50524
gy
3¢5
&
5052%

+2¥
o5
ety
gy
whalelelalely
s
Ly
Patets
ot

ettty
Lttty
' Pate s,

Membrane Cross-section

bt
ettt bty
Patetate bty

Figure 6-8. Ultrafiltration System Diagram

6-18



ultrafiltration is the membrane selection. A membrane pore size is chosen based on the size of the
contaminant particlestargeted for removal. Other design parameters to be considered are the solids

concentration, viscosity, and temperature of thefeed stream, and the membrane permegbility and thickness.

6.1.1.8 Carbon Adsorption

Granular activated carbon (GAC) adsorptionisaphysica separation processinwhichorganic and
inorganic materias are removed from wastewater by adsorption, attraction, and/or accumulation of the
compounds on the surface of the carbon granules. While the primary remova mechanism is adsorption,
the activated carbon aso acts asafilter for additiona pollutant remova. Adsorption capacitiesof 0.5 to
10 percent by weight are typical. Spent carbon can be regenerated thermally on site by processes such
aswet-air oxidation or steam stripping. For smaller operations, spent carbon can be regenerated off Ste
or sentdirectly for disposal. Vendorsof carbontypically, under contract, exchange spent carbon withfresh
carbon.

Activated carbon systemsusually consst of avessal containing abed of carbon (typically 4 to 12
feet in depth), whereby the wastewater is either passed upflow or downflow through the filter bed. A
carbon adsorption vessd is shown in Figure 6-9. Carbon vessds are typically operated under pressure,
however, some designs use gravity beds. For smdler applications, GAC systems are dso availablein
canigter systemswhich can bereadily changed-out and sent for either off-siteregeneration or disposa. The
key design parameter istheadsorption capacity of the GAC, whichisameasure of themassof contaminant
adsorbed per unit mass of carbon, and isafunction of the chemical compounds being removed, type of
carbon used, and process and operating conditions. The volume of carbon required is based upon the
COD of thewastewater to betreated and desired frequency of carbon change-outs. Thevessd istypically
designed for an empty bed contact time of 15 to 60 minutes. Non-polar, high molecular weight organics
with low solubility are readily adsorbed using GAC. Certain organic compounds have a competitive
advantage for adsorption onto the GAC, which results in compounds being preferentially adsorbed or

causing other less competitive compoundsto bedesorbed from the GAC. Most organic compoundsand
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some metastypicaly found in CHWC wastewaters are effectively removed usng GAC. Two CHWC
facilities employ GAC for treatment of CHWC wastewaters.

6.1.1.9 Chromium Reduction

Chemicd reduction processesinvolve achemical reaction in which eectronsare transferred from
one chemicd to another in order to reduce the chemica state of acontaminant. The main application of
chemical reduction in CHWC wastewater treatment is the reduction of hexavaent chromium to trivalent
chromium. The reduction enablesthetrivaent chromium to be precipitated from solution in conjunction
with other metallic salts. Sodium bisulfate is the reducing agent used by one CHWC facility that
incorporates reduction technology for treatment of its CHWC wastewater.

Once the chromium has been reduced to the trivalent State, it can be further treated in achemical
precipitation process, whereit isremoved asametd hydroxide or sulfide. A typica chromium reduction

processis shown in Figure 6-10.

6.1.2 Sludge Handling

Sludgesaregenerated by anumber of trestment technol ogies, including gravity-ass sted separation
and filtration. These dudgesare further processed at CHWC facilities using various methods. Following

are the number of CHWC facilities which employ each type of sudge handling process.

Type of Sudge Handling Number of Units
Sludge Slurrying
Vacuum Filtration
Pressure Filtration
Centrifuge

Dryer

B ROk

The following paragraphs describe each type of dudge handling system.
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6.1.2.1 Sludge Slurrying

Sudgedurryingistheprocessof trangporting d udgefrom onetreatment processto another. Itcan
only be gpplied to liquid dudges that can be pumped through a pipe under pressure. Only one CHWC

facility utilizes a dudge durry process.

6.1.2.2 Vacuum Filtration

A typical vacuum filtration unit is shown in Figure 6-11. Vacuum filtration provides more
aggressive dudge drying by placing the dudge on a screen or mesh and drawing a vacuum through the
screen, which draws the liquid out of the dudge. Often the screenis oriented on a cylindrical support,
which rotates. The dudgeis distributed over the cylinder asit rotates. Asthe screen rotates, the dried
dudgeisremoved with a scraper, and collected in a hopper placed below thefiltration unit. These units
can dry dudgesto approximately 30 to 50 percent solids. Only one CHWC facility utilizes vacuum
filtration for dudge dewatering.

6.1.2.3 Pressure Filtration

The plate and frame pressure filtration system is the most common process used by the CHWC
industry to dewater dudgesfrom physica/chemica trestment processes. Six CHWC facilitiesuse aplate
and frame pressure filtration system to dewater dudge. Sludges generated by CHWC wastewater
treatment processes aretypicaly 2to 5 percent solids by weight. These dudges are then dewatered to a
30 to 50 percent solids by weight using a plate and frame filter. Sludges from trestment systems can be
thickened by gravity or stabilized prior to dewatering, or may be processed directly with the plate and
frame pressure filtration unit.

A pressurefilter conssts of aseries of screens (see Figure 6-12) upon which the dudgeis applied
under pressure. A precoat material may be applied to the screensto aid in solidsremova. The applied
pressureforcestheliquid through the screen, leaving the solids to accumulate behind the screen. Filtrate

which passesthrough the screen mediaistypically recirculated back to the head of the on-site wastewater
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treatment plant. Screens (also referred to as plates) are held by frames placed side by side and held
together with a vice-type mechanism. The unit processes dudge until dl of the plates arefilled with dry
dudge asindicated by a marked rise in the gpplication pressure. Afterwards, the vice holding the plates
isloosened and the frames separated. Dried dudge is manudly scraped from the plates and collected in
ahopper for find disposa. The size of thefilter and the number of plates utilized depends not only on the
amount of solids produced by trestment processes, but dso ishighly dependent on the desired operationdl
requirementsfor thefilter (e.g., shiftsper day). A plate and frame pressurefilter can produceadudgewith
ahigher solids content than most other methods of dudge dewatering. Pressurefilters offer operational

flexibility since they are typically operated in a batch mode.

6.1.2.4 Centrifuges

Centrifuges use centripeta force to separate the liquid from the dudge solids. The dudge enters
the top of arapidly spinning cylinder where the solids are "thrown™ to the outer wall of the vessel. The
separated solids are continualy removed through an orifice on the outer wall, and the liquid stream is
collected at the bottom.

Becausetheunitisspinning rapidly, and dudge often contains abras ve materids, centrifuges often
requireahighleve of maintenance. Centrifugestypicaly dry dudgesto therange of 20to 30 percent solids
by weight. One CHWC facility utilizes a centrifuge for udge dewatering.

6.1.2.5 Dryer

One CHWCfacilityemploysadudgedryer toremovethemoisturefromitsdudgeprior todisposa
of the solid waste. The dudge dryer usesthermal energy derived from steam or eectricity to evaporate
the moisture from the sludge in a drying bed/tank.
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6.1.3 Zero Discharge Options

Some CHWC facilities use treatment and disposal practicesthat result in no discharge of CHWC

wastewaters to surface waters. These practices are described below.

6.1.3.1 I ncineration

Two CHWC facilities generate annua flow rates of 108,100 gallons and 300,000 gallons and
dispose of their CHWC wastewater exclusively by incinerating them on site. Normaly, these wastewater
flowsareminima compared to theamount of fuel and/or wastethetherma unit handles, and assuch, these
CHWC facilitiesfind it cheaper to dispose of their wastewaters in this fashion rather than utilizing other
disposal methods.

6.1.3.2 Off-Site Disposal

Three CHWC facilities transport their wastewater off site to either another CHWC facility’s
wastewater trestment system or to a Centralized Wastewater Treatment (CWT) facility for ultimate
disposd. Thesethreefacilitiesgenerateannua flow ratesof 18,250 gallons, 10,000 gallons, and 43 million
gdlons. A fourthfacility with an annud flow rate of 4.865 million gallonssellstheir wastewater asoil well

completion fluid.

6.1.3.3 Evaporation/Land Applied

One CHWC facility with an annua flow rate of approximately 100 million galons dischargesits
CHWC wastewater into on-site surface impoundments as a means of ultimate disposal. Thereisno

discharge to a receiving water from these impoundments. Rather, water islost by evaporation.

6-27



6.2 TREATMENT OPTIONSFOR OTHER WASTEWATERS GENERATED BY
CHWC OPERATIONS

CHWC facilities employ the same two trestment options (physical/chemical treatment or zero
discharge) to treat other wastewaters generated as a result of CHWC operations (see Section 4). Most
of the sametreatment technol ogiesare used to treat these secondary wastewatersasare being used to treat
CHWC wastewaters. The EPA's Section 308 Questionnaire obtained information on eight different
technologiescurrently inuseby 37 CHWCfacilitiesfor thetreatment of variouswashdown waters, run-off
fromCHWC areas, and |aboratory wastewater. A breakdown of these trestment systemsis shown bel ow:

Treatment Technology Number of CHWC Facilities
Equalization

Neutralization

Flocculation

Gravity Assisted Separation
Chemical Precipitation

Air Stripping

Carbon Adsorption
Chemical Oxidation
Sludge Handling

~

O N O 01N 01 0

Each of the above treatment technol ogies, with the exception of chemica oxidation, has been previoudy
describedin Section 6.1. Asfor CHWC wastewaters, the design and operation of these treatment systems
totreat other wastewatersgenerated by CHWC operationsarethe same. Sincethe amount of wastewater
generated by other CHWC operationsis minima as compared to CHWC wastewater flow rates, these
amdl flowsaretypicaly mixed with CHWC wastewatersfor trestment in the physical/chemicd treatment
sysem. Below isadescription of the only new treatment technology listed above that was not described

in the previous section: chemical oxidation.

6.2.1 Chemical Oxidation

Chemical oxidation treatment processes may be used to remove ammonia, to reduce the

concentration of resdua organics, and to reduce the bacterid and vira content of wastewaters. CHWC
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facilities that use chemical oxidation processes use them for the treatment of other out-of-scope
wastewaters generated at these facilities, such aslandfill leachate, storm water, groundwater, or sanitary
wastewater. Both chlorine and ozone can be used to destroy someresidua organicsin wastewater. When
these chemicas are used for this purpose, disinfection of the wastewater is usualy an added benefit. A
further benefit of usng ozoneistheremova of color. Ozonecan aso be combined with hydrogen peroxide
for removing organiccompoundsin contaminated wastewater. Oxidationisa so usedto convert pollutants
to termina end products or to intermediate products that are more readily biodegradable or more readily
removed by adsorption. There aretwo CHWC facilitiesthat use chemical oxidation units as part of their
treatment process to treat secondary CHWC wastewaters.

Chemica oxidationisachemicd reaction processin which one or more electrons are transferred
fromthe chemical being oxidized to the chemicd initiating thetransfer (the oxidizing agent). Theeectron
acceptor may beanother e ement, including an oxygenmolecule, or it may beachemical speciescontaining
oxygen, such as hydrogen peroxide and chlorine dioxide or some other €l ectron acceptor. This process
is aso effective in destroying cyanide and toxic organic compounds. Figure 6-13 illustrates one such
chemica oxidation process. According to the Section 308 Questionnaire data, CHWC facilities use
chemica oxidation processesto treat organic pollutants and as a disinfectant. When treating organic
wastes, these processes use oxidizing chemicals, such as hydrogen peroxide, or ozone. Asadisnfection
process, an oxidant (usudly chlorine) isadded to the wastewater in the form of either chlorine dioxide or
sodium hypochlorite. Other disinfectant chemicas include ozone, peroxide, and calcium hypochlorite.
Oncetheoxidant ismixed withthewastewater, sufficient detentiontimeisalowed (usudly 30 minutes) for

the disinfecting reactions to occur.

6.2.2 Zero Discharge Options

Other CHWC facilities use trestment and disposal practices that result in no discharge of their
secondary CHWC wastewaters to surface waters. A breakdown of the zero discharge options for

secondary CHWC wastewaters at CHWC facilitiesis as follows:
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Zero Discharge Option Number of CHWC Facilities

Incineration 2
Off-Site Disposal 5
Evaporated/Land Applied 1
Recycled 2
Deep Well Disposal 2

Mogt of the above zero discharge options, with the exception of deep well disposa, have been
described previoudy in Section 6.1.3. Below isadescription of the only new zero discharge option listed

above that was not described in the previous section; deep well disposal.

6.2.2.1 Deep Well Disposal

Deep wdll disposal consists of pumping the wastewater into adisposal well which dischargesthe
liquid into a deep aquifer. These aquifers do not typically contain potable water and commonly are
brackish. These aguifers are thoroughly characterized to insure that they are not hydrogeologically
connected to an aquifer which is or has the potential to be used for potable water. Characterization
confirms the existence of impervious layers of rock above and below the aquifer in order to prevent the

migration of pollutants.

6.3 OTHER ON-SITE WASTEWATER TREATMENT TECHNOLOGIES

Thereareother treatment technol ogiesused by CHWC facilitiestotregt other on-sitewastewaters
(leachates, sanitary wastewater). Somefacilitiesmay useone or moreof thetechnol ogies described above
for the treatment of these wastewaters. Four CHWC facilities use someform of biologica treatment as
the preferred method of treatment of |eachates and other organic wastewaters. Thebiological treatment
technologies used at these CHWC facilities are listed below:

Treatment Technology Number of Facilities
Activated Sludge 1
Trickling Filter 1
PAC System (Powdered Activated Carbon) 2
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6.4 TREATMENT PERFORMANCE AND DEVELOPMENT OF REGULATORY
OPTION

This section presents an eva uation of performance data on treatment systems collected both by
EPA duringfield sampling programsand by industry generated data(provided tothe Agency post-proposa

and used to revise limitations), aswell asthe rationae used in the devel opment of the regulatory option.

6.4.1 Performance of EPA Sampled Treatment Processes

To collect dataon potential BAT treatment technol ogies, Questionnaire responseswerereviewed
to identify candidate facilities that had well operated and designed wastewater treatment systems. EPA
conducted gteviststo 13 CHWC facilitiesto eva uate treatment systems;, based on these Sitevidts, three
facilitieswere selected for afive consecutive day sampling episode (Episode | D #54646, 4671, and 4733).
At these facilities, EPA collected data on a variety of physical and chemical treatment processes.
Technologies evaluated at the selected sampling facilities include hydroxide precipitation, sulfide
preci pitation, sedimentation, carbon adsorption, sand filtration and ultrafiltration. Table 6-1 presents a
summary of the trestment technol ogies sampled during each EPA sampling episode. Summaries of the
treatment system performance datacollected by EPA during eachof these sampling episodesare presented
below.

6.4.1.1 Treatment Performance for Episode #4646

EPA performed afive-day sampling program, Episode#4646. Thisfacility wasevauated by EPA
in order to obtain performance data on severa treatment technologiesingtaled at this facility including
hydroxide precipitation, ferric chloride precipitation, and sand filtration. A flow diagram of the CHWC
wastewater treatment systemsampled during Episode# 4646 is presented in Figure6-14. Thewastewater
treatment system used at this CHWC facility treats wastewater from the air pollution control system

(quench chamber run-down and packed tower wastewater) and the ionizing wet scrubber. The
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Table 6-1. Description of CHWC Sampling Episodes

I nfluent Effluent
Episode | SamplePoint | Sample Point Description

4646 1+2 4 First-stage chemical precipitation using sodium hydroxide

4 5 Second-stage chemical precipitation using ferric chloride

5 6 Sand filtration

1+2 6 Overall treatment system- first-stage chemical precipitation, second-stage chemical precipitation, and sand filter

4671 1 2 First-stage chemical precipitation using sodium hydroxide

2 3 Second-stage chemical precipitation using sodium hydroxide and ultrafiltration

1 3 Overall treatment system- first-stage chemical precipitation,second-stage chemical precipitation, and ultrafiltration
4733 1 2 Sulfide precipitation and Lancy filters

2 4 Carbon adsorption system

1 4 Overall treatment system- sulfide precipitation, Lancy filters and carbon adsorption system
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Figure 6-14. EPA Sampling Episode 4646 - CHWC Wastewater Treatment System Block Flow Diagram with Sampling L ocations
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wastewater treatment system is comprised of two separate systems both of which were sampled by EPA.
The primary systemispart of the primary water circulation loopthat servestheincinerator and cons sts of
chromium reduction and hydroxide precipitation treatment followed by sedimentation. Only the
precipitation portion of the primary system was sampled by EPA. Blowdown from the primary loop is
treated in the secondary system. Treatment in the secondary loop congsts of precipitation using ferric
chloridefollowed by sedimentation and sand filtration. Table 6-2 presentsasummary of percent removal
datacollected at Episode #4646 for the performance of the entire treatment system, both the primary and
secondary system, as well asthe primary system, secondary system, and sand filter separately. Percent
remova efficiencies for the processes were caculated by first obtaining an average concentration based
upon the daily sampling results for each sample collection location (influent and effluent point to the
treatment process). Next, the percent remova efficiency of the system was cal culated using the following

eguation:

Percent Removal = [Concentration Influent - Concentration Effluent] x100
Concentration Influent

Negative percent removalsfor atreatment processwere reported on the table as“0.0" percent removals.

Thetreatment efficiency of theprimary systemwasassessed using the dataobtained from sampling
points01, 02, and 04 (see Figure 6-14). Influent concentration data was obtained using aflow-weighted
average for sample points 01 and 02. Effluent from the primary treatment system was represented by
sample point 04. Asdemondrated on Table 6-2, the primary treatment system experienced good overal
removasfor TSS(90.9 percent). COD wasremoved at 70.9 percent, whereas, no remova was observed
for TDS. Many of themeta sobservedin theinfluent wereremovedto highleves, theseincludea uminum,
cadmium, chromium, copper, iron, lead, tin, titanium, and zinc. Other metals dso with limited removals
include manganese (66.5 percent), mercury (63.9 percent), silver (40.3 percent), and strontium (19.7
percent). Poor removal efficiencies were observed in the primary system for antimony, arsenic, boron,

molybdenum, and selenium.
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Table 6-2. Treatment Technology Performance for Episode 4646

First-Stage Chemical Precipitation

Second-Stage Chemical Precipitation

Sample Points 1+2to 4 Sample Points4to 5
CAS Influent Effluent % Influent Effluent %
Pollutant of Concern # DL SP Conc. (ug/l) SP | Conc. (ug/l) | Removal DL SP Conc. SP Conc. (ug/l) | Removal
(ugll)
Conventional
TSS C-009 | 4,000 01+02 122,560 04 11,200 90.9 |4,000 04 11,200 05 13,400 0.0
Non-Conventional
COD C-004 | 5,000 01+02 535,920 04 156,200 70.9 |5,000 04 156,200 05 238,800 0.0
TDS C-010 01+02 | 30,694,160 04 |50,320,000 0.0 04 50,320,000 05 | 36,910,000 26.6
Metals
Aluminum 7429905 | 200 01+02 1,104 04 170 84.6 | 200 04 170 05 197 0.0
Antimony 7440360 20.0 | 01+02 672 04 1,026 0.0 20.0 04 1,026 05 381 62.9
Arsenic 7440382 10.0 | 01+02 475 04 494 0.0 10.0 04 494 05 8.8 98.2
Boron 7440428 | 100 01+02 1,280 04 1,744 0.0 | 100 04 1,744 05 1,705 2.2
Cadmium 7440439 50 | 01+02 929 04 174 81.2 5.0 04 174 05 47.2 729
Chromium 7440473 10.0 | 01+02 220 04 534 75.8 10.0 04 534 05 ND 81.3
Copper 7440508 25.0 | 01+02 5,228 04 321 93.9 25.0 04 321 05 18.8 94.2
Iron 7439896 | 100 01+02 7,066 04 254 96.4 | 100 04 254 05 1,994 0.0
Lead 7439921 50.0 | 01+02 4,691 04 117 97.5 50.0 04 117 05 47.7 59.1
Manganese 7439965 15.0 | 01+02 228 04 76.6 66.5 15.0 04 76.6 05 517 0.0
Mercury 7439976 0.2 | 01+02 59.2 04 214 63.9 0.2 04 214 05 2.6 87.7
Molybdenum 7439987 10.0 | 01+02 936 04 1,137 0.0 10.0 04 1,137 05 578 49.1
Selenium 7782492 5.0 | 01+02 240 04 263 0.0 5.0 04 263 05 49.6 81.1
Silver 7440224 10.0 | 01+02 283 04 169 40.3 10.0 04 169 05 9.5 94.4
Strontium 7440246 | 100 01+02 408 04 328 19.7 | 100 04 328 05 689 0.0
Tin 7440315 30.0 | 01+02 1,882 04 45.9 97.6 30.0 04 45.9 05 33.0 28.2
Titanium 7440326 5.0 | 01+02 2,116 04 32.9 98.4 5.0 04 32.9 05 39 88.2
Zinc 7440666 20.0 | 01+02 9,456 04 209 97.8 20.0 04 209 05 121 2.2
Pesticides/Herbicides
Dichloroprop 120365 1.0 | 01+02 31 04 NS NS 1.0 04 NS 05 NS NS
MCPP 7085190 50.0 | 01+02 1,027 04 NS NS 50.0 04 NS 05 NS NS

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point



Table 6-2. Treatment Technology Performance for Episode 4646 (continued)

LE-9

Sand Filtration Entire Treatment System
Sample Points5to 6 Sample Points 1+2 to 6
CAS Influent Effluent % Influent Effluent %
Pollutant of Concern # DL SP Conc. SP Conc. Removal DL SP Conc. (ugll) SP Conc. (ug/l) | Removal
(ug/l) (ug/l)
Conventional
TSS C-009 | 4,000 05 13,400 06 5,500 59.0 |4,000 01+02 122,560 06 5,500 95.5
Non-Conventional
COD C-004 | 5,000 05 | 238,800 06 |257,900 0.0 |5,000 01+02 535,920 06 257,900 51.9
TDS C-010 05 | 36,910,000 06 | 38,150,000 0.0 01+02 |30,694,160 06 |38,150,000 0.0
Metals
Aluminum 7429905 | 200 05 197 06 160 18.4 | 200 01+02 1,104 06 160 85.5
Antimony 7440360 | 20.0 05 381 06 346 9.3 20.0 01+02 672 06 346 485
Arsenic 7440382 10.0 05 8.8 06 8.1 8.1 10.0 01+02 475 06 8.1 98.3
Boron 7440428 | 100 05 1,705 06 1,731 0.0 | 100 01+02 1,280 06 1,731 0.0
Cadmium 7440439 5.0 05 47.2 06 19.9 57.7 5.0 01+02 929 06 19.9 97.9
Chromium 7440473 10.0 05 ND 06 ND 0.0 10.0 01+02 220 06 ND 95.5°
Copper 7440508 | 25.0 05 18.8 06 101 46.1 25.0 01+02 5,228 06 101 99.8
Iron 7439896 | 100 05 1,994 06 128 93.6 | 100 01+02 7,066 06 128 98.2
Lead 7439921 | 46.8 05 47.7 06 ND 18 46.8 01+02 4,691 06 ND 99.0
Manganese 7439965 15.0 05 517 06 545 0.0 15.0 01+02 228 06 545 0.0
Mercury 7439976 20 05 2.6 06 ND 24.2 2.0 01+02 59.2 06 ND 96.6
Molybdenum 7439987 10.0 05 578 06 580 0.0 10.0 01+02 936 06 580 38.0
Selenium 7782492 5.0 05 49.6 06 26.0 475 5.0 01+02 240 06 26.0 89.1
Silver 7440224 5.0 05 9.5 06 ND 47.3 5.0 01+02 283 06 ND 98.2
Strontium 7440246 | 100 05 689 06 674 21 | 100 01+02 408 06 674 0.0
Tin 7440315| 30.0 05 33.0 06 315 45 30.0 01+02 1,882 06 315 98.3
Titanium 7440326 5.0 05 3.9 06 6.8 0.0 5.0 01+02 2,116 06 6.8 99.7
Zinc 7440666 | 20.0 05 121 06 24.2 80.0 20.0 01+02 9,456 06 24.2 99.7
Pesticides/Herbicides
Dichloroprop 120365 1.0 05 NS 06 ND NS 1.0 01+02 31 06 ND 67.3
MCPP 7085190 ] 50.0 05 NS 06 1,482 NS 50.0 01+02 1,027 06 1,482 0.0

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point



The trestment efficiency of the secondary system was assessed using the data obtained from
sampling points 04 and 05 (see Figure 6-14).  Influent concentration data to the secondary system was
obtained usng sampling point 04 which is dso the effluent from the primary system. Effluent from the
secondary treatment system was represented by sample point 05. As demonstrated in Table 6-2, the
secondary treatment system experienced no additional removalsfor TSS or COD. Asinthe primary
system, no removal was observed for TDS. For those metds for which there wasllittle or no removal in
the primary system, improved removals were generally observed in the second system. These metals
includeantimony (62.9 percent), arsenic (98.2 percent), selenium (81.1 percent), and slver (94.4 percent).
Other metals for which adequate removals were observed in the primary system also experienced
additional removalsin the secondary system. The data show the following removals. cadmium (72.9
percent), chromium (81.3 percent), copper (94.2 percent), mercury (87.7 percent), and titanium (88.2
percent).

The trestment efficiency of the sand filter was eva uated using the data obtained from sampling
points05 and 06 (seeFigure6-14). Influent concentration datawas obtained usingsample point 05 which
representsthe discharge from the secondary treatment system. Effluent from the sand filter aswell asthe
overal effluent from thetreatment processwasrepresented by samplepoint 06. Asdemonstrated in Table
6-2, the trestment system achieved aremova rate for TSS of 59.0 percent. No removas were observed
for COD or TDS. Additional metas were removed by the sand filter including cadmium, copper, iron,
selenium, slver, and zinc. Limited additional removals were dso observed for duminum and mercury.

Thetreatment efficiency of the entiretreatment system was eva uated using the dataobtained from
sampling points 01, 02, and 06 (see Figure 6-14).  Influent concentration data was obtained using aflow-
weighted average for sample points 01 and 02. Effluent from the treatment system was represented by
sample point 06. Asdemondrated in Table 6-2, the treatment system achieved good overal remova for
TSS (95.5 percent). COD wasremoved a 51.9 percent, whereas, no remova was observed for TDS.
Many of the metals observedin theinfluent were removed to levels exceeding 95 percent. Theseinclude
arsenic, cadmium, chromium, copper,iron, lead, mercury, silver, tin, titanium, and zinc. Other metalsalso

with high removalsinclude duminum (85.5 percent) and selenium (89.1 percent). Overdl| poor removal
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efficiencies were observed for antimony (48.5 percent) and molybdenum (38.0 percent). No removals
were observed for the treatment system for boron, manganese, and strontium. Dichloroprop, a pesticide
parameter, was detected in the influent in low levels and was not detected in the effluent. MCPP did not

experience any removal through the treatment system.

6.4.1.2 Treatment Performance for Episode #4671

EPA performed afive-day sampling program, Episode#4671. Thisfacility wasevauated by EPA
in order to obtain performance data on various treatment units which are in operation at this facility,
including acombination sulfideand hydroxidepreci pitation process, conventiona hydroxide precipitation,
and ultrefiltration. A flow diagram of the CHWC wastewater treatment system sampled during Episode
#4671 s presented in Figure 6-15. The wastewater trestment system used at this CHWC fecility treats
wastewater from the air pollution control system. The air pollution control system consists of aquench
tank, packed tower, and a venturi scrubber. The wastewater treatment system is comprised of two
Separate systems both of which were sampled by EPA. The primary system is part of the primary water
circulationloop that servestheincinerator. Treatment processesfor the primary system consistsof sulfide
preci pitation usingferroussulfatefol lowed by hydroxidepreci pitation using sodium hydroxideandlimeand
then followed by sedimentation. Thefacility treats the discharge from the primary [oop in the secondary
sysem. Treatment in the secondary loop consists of hydroxide precipitation using sodium hydroxide
followed by sedimentation and ultrafiltration. Table 6-3 presents a summary of percent removal data
collected at Episode #4671 for the performance of the entire treatment system, both the primary and
secondary system, and for the primary system only.

The trestment efficiency of the primary treatment system was evauated using the data obtained
fromsampling points01 and 02 (see Figure 6-15). Influent concentration datafor the primary syssemwas
obtained using sample point 01. Effluent from the primary treatment system was represented by sample
point 02. Asdemonstrated on Table 6-3, the primary treatment system remova rate for TSSwas 70.6
percent. COD wasremoved at 12.3 percent, whereas, TDS was removed at 7.8 percent. Metals with
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Table 6-3. Treatment Technology Performance for Episode 4671

First-Stage Chemical Precipitation
Sample Points1to 2

Second-Stage Chemical Precipitation
Sample Points2t0 3

CAS Influent Effluent % Influent Effluent %

Pollutant of Concern # DL SP | Conc. (ug/l) SP Conc. Removal DL SP Conc. SP Conc. Removal
(ug/l) (ug/l) (ug/l)

Conventional
TSS C-009 | 4,000 01 241,100 02 70,900 70.6 4,000 02 70,900 03 | 13,800 80.5
Non-Conventional
COD C-004 | 5,000 01 259,400 02 |227,600 12.3 5,000 02 227,600 03 | 154,800 32.0
TDS C-010 01 | 7,481,000 02 ]6,896,000 7.8 02 6,896,000 03 |6,560,000 4.9
Metals
Aluminum 7429905 | 200 01 1,575 02 266 83.1 6.5 02 266 03 ND 97.6
Antimony 7440360 | 20.0 01 110 02 107 25 20.0 02 107 03 94.2 12.2
Arsenic 7440382 | 10.0 01 19.2 02 19.9 0.0 10.0 02 19.9 03 25.6 0.0
Boron 7440428 | 100 01 1,723 02 1,219 29.2 100 02 1,219 03 1,069 12.3
Cadmium 7440439 5.0 01 4.2 02 24 431 5.0 02 24 03 0.4 83.6
Chromium 7440473 | 10.0 01 124 02 32 97.4 10.0 02 32 03 1.0 67.7
Copper 7440508 | 25.0 01 121 02 338 72.0 25.0 02 338 03 18.8 44.4
Iron 7439896 | 100 01 1,217 02 79.8 93.4 100 02 79.8 03 50.1 37.1
Lead 7439921 | 50.0 01 149 02 14.3 90.4 15 02 14.3 03 ND 89.5
Manganese 7439965 | 15.0 01 107 02 74.3 30.5 15.0 02 74.3 03 23 96.9
Mercury 7439976 0.2 01 0.7 02 0.4 33.8 0.2 02 0.4 03 ND 54.5
Molybdenum 7439987 | 10.0 01 69.7 02 66.6 45 10.0 02 66.6 03 59.5 10.6
Selenium 7782492 9.7 01 ND 02 14.0 0.0 115 02 14.0 03 ND 17.6
Silver 7440224 | 10.0 01 57 02 9.1 0.0 10.0 02 9.1 03 20 7.7
Strontium 7440246 | 100 01 1,382 02 1,582 0.0 100 02 1,582 03 1,315 16.8
Tin 7440315 | 30.0 01 495 02 39.0 21.2 28.3 02 39.0 03 ND 274
Titanium 7440326 | 10.0 01 206 02 ND 95.1 10.0 02 ND 03 ND 0.0
Zinc 7440666 | 20.0 01 1,598 02 813 49.1 20.0 02 813 03 239 70.7
Pesticides/Herbicides
Dichloroprop 120365 1.0 01 ND 02 NS NS 1.0 02 NS 03 ND NS
MCPP 7085190 | 50.0 01 ND 02 NS NS 50.0 02 NS 03 ND NS

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point
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Table 6-3. Treatment Technology Performance for Episode 4671 (continued)

Entire Treatment System
Sample Points1to0 3

CAS Influent Effluent %
Pollutant of I nterest # DL SP Conc. (ug/l) SP Conc. (ugll) Removal
Conventional
TSS C-009 | 4,000 01 241,100 03 13,800 94.3
Non-Conventional
COD C-004 | 5,000 01 259,400 03 154,800 40.3
TDS C-010 01 7,481,000 03 6,560,000 12.3
Metals
Aluminum 7429905 6.5 01 1,575 03 ND 99.6
Antimony 7440360 | 20.0 01 110 03 94.2 14.4
Arsenic 7440382 | 10.0 01 19.2 03 25.6 0.0
Boron 7440428 | 100 01 1,723 03 1,069 37.9
Cadmium 7440439 5.0 01 4.2 03 0.4 90.7
Chromium 7440473 | 10.0 01 124 03 1.0 99.2
Copper 7440508 | 25.0 01 121 03 18.8 84.5
Iron 7439896 | 100 01 1,217 03 50.1 95.9
Lead 7439921 15 01 149 03 ND 99.0
Manganese 7439965 | 15.0 01 107 03 23 97.8
Mercury 7439976 0.2 01 0.7 03 ND 69.9
Molybdenum 7439987 | 10.0 01 69.7 03 59.5 14.6
Selenium 7782492 9.7 01 ND 03 ND 0.0

/11.5

Silver 7440224 | 10.0 01 57 03 2.0 64.1
Strontium 7440246 | 100 01 1,382 03 1,315 4.8
Tin 7440315 | 28.3 01 495 03 ND 428
Titanium 7440326 | 10.0 01 206 03 ND 95.1
Zinc 7440666 | 20.0 01 1,598 03 239 85.1
Pesticides/Herbicides
Dichloroprop 120365 1.0 01 ND 03 ND 0.0
MCPP 7085190 | 50.0 01 ND 03 ND 0.0

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point



high removd ratesin the primary system include: duminum (83.1 percent), chromium (97.4 percent),
copper (72.0 percent), iron (93.4 percent), lead (90.4 percent), and titanium (95.1 percent). The system
achieved limited removalsfor other metals through the primary system. These include boron, cadmium,
manganese, mercury, tin, and zinc.

Poor to no removals were observed for antimony, arsenic, molybdenum, silver, and strontium.
However, influent concentrations to the primary treatment system for some metal's, such as arsenic,
cadmium, silver, and zinc, werelow or not detected. Therefore, the influent concentrations for these
parameters are close to the treatability levels using chemica precipitation, making it difficult to achieve
additiona removalsfor these pollutants. For example, cadmium was found in the influent and effluent of
the primary trestment system at concentrations of 4.2 ug/l and 2.4 ug/l, respectively. Thisresulted in a
percent remova of only 43.1 percent. Therefore, the low percent removad efficiency isafunction of the
low influent concentration (near treatability levels) and not indicative of poor performance.

Thetreatment efficiency of the secondary treatment system was eva uated using the data.obtained
from sampling points 02 and 03 (see Figure 6-15). Influent concentration data to the secondary system
was obtained using sample point 02, which is the effluent from the primary system. Effluent from the
secondary treatment system was represented by sample point 03.  As demonstrated on Table 6-3, the
secondary treatment system removal rate for TSSwas 80.5 percent. COD wasremoved at 32.0 percent,
whereas, TDSwasremoved at 4.9 percent. Metalswith high removal rates or removed to non-detectable
levelsin the secondary system include; a uminum, cadmium, chromium, lead, manganese, mercury, Slver,
tin, and zinc. Limited additional removals were observed for copper and iron. Poor removals were
observed in the secondary system for antimony, boron, molybdenum, and strontium.

The trestment efficiency of the entire treatment system, both primary and secondary treatment
gystems, were evaluated using the data obtained from sampling points 01 and 03 (see Figure 6-15).
Influent concentration datawas obtained using sample point 01. Effluent from the entire treatment system
wasrepresented by samplepoint 03. Asdemonstrated on Table 6-3, thetreatment system achieved good
overal removals for TSS (94.3 percent). COD was removed at 40.3 percent, whereas, TDS was
removedat 12.3 percent. Selenium, dichloroprop, and MCPPwerenot detected in theinfluent or effluent.
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Many of the metals observed in the influent were removed to levels exceeding 95 percent removad; these
include auminum, chromium, iron, lead, manganese, and titanium. Other metals alsowith high removals
or removed to non-detectable levelsinclude cadmium (90.7 percent), copper (84.5 percent), mercury
(69.9 percent), slver (64.1 percent), and tin (42.8 percent). Poor remova efficiencies were observed for
theentiretreatment systemfor antimony (14.4 percent), boron (37.9 percent), molybdenum (14.6 percent),
and strontium (4.8 percent). Arsenic was observed at below treatable levels throughout the system.

6.4.1.3 Treatment Performance for Episode #4733

EPA performed afive-day sampling program, Episode#4733. Thisfacility wasevauated by EPA
in order to obtain performance data on various treatment units which are in operation at this facility,
including sulfide precipitation, Lancy filtration, and carbon adsorption. A flow diagram of the CHWC
wastewater treatment systemsampled during Episode# 4733 ispresented in Figure6-16. Thewastewater
treatment system used at this CHWC facility treatswastewater from theair pollution control syslem. The
ar pallution control system consists of aquench tank and awet scrubber. Table 6-4 presents asummary
of percent remova data collected at Episode #4733 for the performance of the sulfide precipitation and
Lancy filtration process, carbon adsorption system, and the entire treatment system.

Thetreatment efficiency of thesulfideprecipitationand L ancy filtration sysemwaseva uated usng
the data obtained from sampling points 01 and 02 (see Figure 6-16). Influent concentration datato the
primary system was obtained using sample point 01. Effluent from the first-stage trestment system was
represented by samplepoint 02. Asdemonstrated on Table 6-4, thefirst-stage trestment system had non-
detectable levelsin the influent for TSS, duminum, cadmium, lead, molybdenum, silver, strontium, and
MCPP. Other parameters were observed in the influent at levels near to or below treatable levels, such
asantimony, arsenic, and copper. COD wasremoved at 11.8 percent, whereas, no removal was observed
for TDS. Metaswith high remova ratesin thefirst-stage system include; chromium (84.4 percent), iron
(85.3 percent), manganese (86.3 percent), mercury (94.0 percent), and zinc(92.2 percent). Titaniumwas
removed to non-detectablelevel sinthefirst-stage system. Thetreatment system achieved limited removal
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Figure 6-16. EPA Sampling Episode 4733 - CHWC Wastewater Treatment System Block Flow Diagram with Sampling L ocations
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Table 6-4. Treatment Technology Performance for Episode 4733

First-Stage Lancy Filter

Carbon Adsorption System

Sample Points 1to 2 Sample Points2to 4
CAS Influent Effluent % Influent Effluent %
Pollutant of Concern # DL SP | Conc. (ug/l) | SP | Conc. (ug/l) | Removal DL SP | Conc. (ug/l) SP Conc. (ug/l) | Removal
Conventional
TSS C-009 | 4,000 01 ND 02 ND 0.0 |4,000 | 02 ND 04 ND 0.0
Non-Conventional
COD C-004 | 5,000 01 234,100 02 206,600 11.8 |[5,000 | 02 206,600 04 192,300 6.9
TDS C-010 01 272,400 02 | 2,206,000 0.0 02 | 2,206,000 04 2,899,000 0.0
Metals
Aluminum 7429905 13.6 01 ND 02 ND 0.0 | 136 02 ND 04 ND 0.0
Antimony 7440360 20.0 01 228 | 02 24.6 0.0 |200 02 24.6 04 26.4 0.0
Arsenic 7440382 10.0 01 53 | 02 4.9 83 | 10.0 02 4.9 04 41 15.4
Boron 7440428 100 01 1,811 02 1,846 0.0 |100 02 1,846 04 2,381 0.0
Cadmium 7440439 35 01 ND 02 ND 0.0 35 02 ND 04 ND 0.0
Chromium 7440473 5.8 01 371 | 02 ND 84.4 5.8 02 ND 04 ND 0.0
Copper 7440508 25.0 01 109 | 02 9.5 125 | 25.0 02 9.5 04 74 221
Iron 7439896 100 01 430 02 63.4 85.3 24 02 63.4 04 ND 96.2
Lead 7439921 21 01 ND 02 ND 0.0 2.1 02 ND 04 ND 0.0
/1.8
Manganese 7439965 12 01 88 | 02 ND 86.3 12 02 ND 04 13 0.0
Mercury 7439976 0.2 01 33 | 02 ND 94.0 0.2 02 ND 04 0.4 0.0
Molybdenum 7439987 4.6 01 ND 02 ND 0.0 4.6 02 ND 04 7.1 0.0
Selenium 7782492 5.0 01 59.1 | 02 43.9 25.6 5.0 02 43.9 04 56.5 0.0
Silver 7440224 7.8 01 ND 02 8.1 0.0 7.8 02 8.1 04 8.1 0.0
Strontium 7440246 100 01 ND 02 ND 0.0 |100 02 ND 04 ND 0.0
186.7
Tin 7440315 30.0 01 659 | 02 145 0.0 ]300 02 145 04 48.6 66.4
Titanium 7440326 5.0 01 114 | 02 ND 56.3 5.0 02 ND 04 ND 0.0
Zinc 7440666 20.0 01 102 02 7.9 92.2 2.4 02 7.9 04 ND 69.8
Pesticides/Herbicides
Dichloroprop 120365 1.0 01 189 | 02 NS NS 1.0 02 NS 04 ND NS
MCPP 7085190 50.0 01 ND 02 NS NS 50.0 02 NS 04 ND NS

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point
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Table 6-4. Treatment Technology Performance for Episode 4733 (continued)

Entire Treatment System
Sample Points1to 4

CAS Influent Effluent %
Pollutant of Concern # DL SP Conc. (ug/l) SP Conc. (ug/l) Removal
Conventional
TSS C-009 | 4,000 01 ND 04 ND 0.0
Non-Conventional
COD C-004 | 5,000 01 234,100 04 192,300 17.9
TDS C-010 01 272,400 04 2,899,000 0.0
Metals
Aluminum 7429905 | 13.6 01 ND 04 ND 0.0
Antimony 7440360 | 20.0 01 22.8 04 26.4 0.0
Arsenic 7440382 | 10.0 01 53 04 4.1 225
Boron 7440428 | 100 01 1,811 04 2,381 0.0
Cadmium 7440439 35 01 ND 04 ND 0.0
Chromium 7440473 5.8 01 37.1 04 ND 84.4
Copper 7440508 | 25.0 01 10.9 04 7.4 318
Iron 7439896 24 01 430 04 ND 99.4
Lead 7439921 21 01 ND 04 ND 0.0
/1.8
Manganese 7439965 | 15.0 01 8.8 04 13 85.2
Mercury 7439976 0.2 01 33 04 04 88.6
Molybdenum 7439987 4.6 01 ND 04 71 0.0
Selenium 7782492 5.0 01 59.1 04 56.5 4.4
Silver 7440224 7.8 01 ND 04 8.1 0.0
Strontium 7440246 | 100 01 ND 04 ND 0.0
186.7
Tin 7440315 | 30.0 01 65.9 04 48.6 26.2
Titanium 7440326 5.0 01 114 04 ND 56.3
Zinc 7440666 2.4 01 102 04 ND 97.7
Pesticides/Herbicides
Dichloroprop 120365 1.0 01 18.9 04 ND 94.7
MCPP 7085190 50 | 01 ND 04 ND 0.0

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point



of selenium through thefirst-stage primary system (25.6 percent). Poor to no removalswere observed for
boron and tin.

The trestment efficiency of the carbon adsorption system was eva uated using the data obtained
from sampling points 02 and 04 (see Figure 6-16). Influent concentration data to the carbon adsorption
systemwasobta ned using samplepoint 02, whichisa so the effluent from thefirst-stage treatment system.
Effluent from the carbon adsorption system was represented by sample point 04 which isa so the effluent
point for the entire treatment system.  As demonstrated on Table 6-4, the carbon adsorption system had
non-detectable levelsin the influent for the same parameters asin the first-stage system, plus the metals
wereremoved to non-detectable level sin the firg-stage system, such as chromium, manganese, mercury,
andtitanium. Additiona remova swere observed for iron (96.2 percent), tin (66.4 percent), and zinc (69.8
percent). No removalsin the carbon adsorption system were observed for boron and selenium. Asinthe
first-stagesystem, antimony, arsenic, and copper areat concentrationsintheinfluent below treatablelevels.

Thetreatment efficiency of theentiretreatment system, including thefirst-stagesulfideprecipitation,
Lancy filtration, and carbon adsorption, were evauated using the data obtained from sampling points 01
and 04 (see Figure 6-16). Influent concentration datawas obtained using sample point O1. Effluent from
the entire treatment system was represented by sample point 04. As demonstrated on Table 6-4, the
treatment system achieved a COD remova of 17.9 percent, wheresas, thereisno removad for TDS. For
the overdl trestment system, the metals with high removal rates include chromium, iron, manganese,
mercury, titanium, and zinc. Poor removalswere observed for selenium and tin. Other metalswere only
detected at concentrations at or near treatable levels. Dichlorprop was removed to non-detectable levels
at 94.7 percent. MCPP was not detected in the influent or effluent from the treatment system.

6.4.2 Rationale Used for Selection of BAT Treatment Technologies

Thissectionpresentstherationa eusedinsel ecting thetreatment technol ogiesusedintheregul atory
option. Treatment technologies used at Episode # 4733 were not considered for further evaluation, Snce
influent concentrations for many parameters were low and performance data for the treatment systems

could not adequately be ascertained. Therefore, the technologies utilized at Episodes # 4646 and # 4671
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werefurther evaluated in order to select the most gppropriate technologies to be used asthe basisfor the
BAT options. Thebassof thisevauation condsts of acomparative analysis of the performance data for
the BAT treatment technol ogies based upon EPA sampling data.

Table 6-5 presents a summary of the percent removal data collected at EPA sampling Episodes
# 4646 and # 4671 for the primary chemical precipitation systems. As demongtrated on thistable, both
chemicd precipitation systems achieved smilar remova sfor many of thesamemeta parameters. Although
the loadings for some metal parameters were lower for Episode # 4671 which resulted in lower percent
removals, theoveral concentrationsfor someof the pollutantsweretreated to Similar concentration levels
asthosefor Episode # 4646. For instance, the percent remova for manganese at Episode # 4671 was
only 33.8 percent, however the effluent concentration of 74.3 ug/l was comparable to that at Episode #
4646 of 76.6 ug/l during which a66.5 percent remova was achieved. Metaswhich experienced good
overdl remova sinboth chemica preci pitation treatment systemsinclude al uminum, cadmium, chromium,
copper, iron, lead, manganese, mercury, tin, titanium, and zinc. Nether system was effective in tregting
antimony, arsenic, boron, selenium, silver, and strontium. Episode # 4646 had higher removasfor TSS
(90.9 percent) and COD (70.9 percent).

Next, an evauation of the secondary precipitation process plusfiltration for both facilities was
performed. Table 6-6 presents asummary of the percent removal data collected at EPA for sampling
Episodes # 4646 and # 4671 for the secondary precipitation process and sand filter or ultrafiltration
process, respectively. Asdemonstrated onthistable, either processresulted inlow effluent concentrations
for many of the metd parameters such as cadmium, chromium, copper, iron, lead, mercury, and zinc.
However, the most sgnificant difference between the two systemsis the removal of antimony (66.3
percent), arsenic (98.4 percent), and selenium (90.1 percent) inthe secondary system for Episode # 4646.
Episode # 4671, which employs a secondary treatment system conssting of hydroxide precipitation and
ultrafiltration, did not achieve significant removals for antimony, arsenic, or selenium.

Overd| both fecilitiesachieved smilar remova sand/or trested to the same degreefor many of the
meta parameterswhich arereadily removed by chemica precipitation using sodium hydroxide, including

but not limited to cadmium, chromium, copper, iron, lead, mercury, and zinc. Both facilitiesutilized atwo
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Table 6-5. Primary Chemical Precipitation Treatment Technology Performance Comparison

Episode #4646 Fir st-Stage Chemical Precipitation

Episode #4671 Fir st-Stage Chemical Precipitation

Sample Points 1+2to 4 Sample Points1t0 2

CAS Influent Effluent % Influent Effluent %
Pollutant of Concern # DL SP Conc. (ug/l) | SP | Conc. (ug/l) | Removal DL SP | Conc. (ug/l) SP Conc. (ug/l) | Removal
Conventional
TSS C-009 | 4,000 01+02 122,560 04 11,200 90.9 |4,000 01 241,100 02 70,900 70.6
Non-Conventional
COD C-004 | 5,000 01+02 535,920 04 156,200 70.9 |5,000 01 259,400 02 227,600 12.3
TDS C-010 01+02 30,694,160 04 | 50,320,000 0.0 01 | 7,481,000 02 6,896,000 7.8
Metals
Aluminum 7429905 | 200 01+02 1,104 04 170 84.6 | 200 01 1,575 02 266 83.1
Antimony 7440360 | 20.0 01+02 672 04 1,026 0.0 200 | 01 110 02 107 25
Arsenic 7440382 10.0 01+02 475 04 494 0.0 100 | 01 19.2 02 19.9 0.0
Boron 7440428 | 100 01+02 1,280 04 1,744 0.0 | 100 01 1,723 02 1,219 29.2
Cadmium 7440439 5.0 01+02 929 04 174 81.2 50 | 01 4.2 02 24 431
Chromium 7440473 10.0 01+02 220 04 53.4 75.8 100 | 01 124 02 3.2 97.4
Copper 7440508 | 25.0 01+02 5,228 04 321 93.9 250 | 01 121 02 33.8 72.0
Iron 7439896 | 100 01+02 7,066 04 254 96.4 | 100 01 1,217 02 79.8 934
Lead 7439921 | 50.0 01+02 4,691 04 117 975 500 | 01 149 02 14.3 90.4
Manganese 7439965 15.0 01+02 228 04 76.6 66.5 150 | 01 107 02 74.3 30.5
Mercury 7439976 0.2 01+02 59.2 04 214 63.9 02 |01 0.7 02 0.4 33.8
Molybdenum 7439987 | 10.0 01+02 936 04 1,137 0.0 100 | 01 69.7 02 66.6 45
Selenium 7782492 5.0 01+02 240 04 263 0.0 97 |01 ND 02 14.0 0.0
Silver 7440224 10.0 01+02 283 04 169 40.3 100 | 01 5.7 02 9.1 0.0
Strontium 7440246 | 100 01+02 408 04 328 19.7 | 100 01 1,382 02 1,582 0.0
Tin 7440315 30.0 01+02 1,882 04 45.9 97.6 300 | 01 49.5 02 39.0 21.2
Titanium 7440326 5.0 01+02 2,116 04 32.9 98.4 100 | 01 206 02 ND 95.1
Zinc 7440666 | 20.0 01+02 9,456 04 209 97.8 200 | 01 1,598 02 813 49.1
Pesticides/Herbicides
Dichloroprop 120365 1.0 01+02 31 04 NS NS 1.0 01 ND 02 NS NS
MCPP 7085190 | 50.0 01+02 1,027 04 NS NS 50.0 01 ND 02 NS NS

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point
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Table 6-6. Secondary Chemical Precipitation and Filtration Treatment Technology Performance Comparison

Episode #4646 Second-Stage Chemical Precipitation &
Sand Filtration
Sample Points4to 6

Episode #4671 Second-Stage Chemical Precipitation &
Ultrafiltration
Sample Points2to 3

CAS Influent Effluent % Influent Effluent %
Pollutant of Concern # DL SP | Conc.(ug/l) | SP | Conc. (ug/l) | Removal DL SP | Conc. (ug/l) | SP | Conc. (ug/l) | Removal
Conventional
TSS C-009 | 4,000 04 11,200 05 5,500 50.9 4,000 02 70,900 03 13,800 80.5
Non-Conventional
COD C-004 | 5,000 04 156,200 05 257,900 0.0 |[5,000 02 227,600 03 | 154,800 32.0
TDS C-010 04 | 50,320,000 05 ] 38,150,000 24.2 02 | 6,896,000 03 |6,560,000 4.9
Metals
Aluminum 7429905 | 200 04 170 05 160 5.9 6.5 | 02 266 03 ND 97.6
Antimony 7440360 | 20.0 04 1,026 05 346 66.3 20.0 | 02 107 03 94.2 12.2
Arsenic 7440382 | 10.0 04 494 05 8.1 98.4 100 | 02 199 03 25.6 0.0
Boron 7440428 | 100 04 1,744 05 1,731 0.7 | 100 02 1,219 03 1,069 12.3
Cadmium 7440439 5.0 04 174 05 19.9 88.6 50 | 02 24 03 0.4 83.6
Chromium 7440473 | 10.0 04 534 | 05 ND 81.3 100 | 02 32 03 1.0 67.7
Copper 7440508 | 25.0 04 321 05 101 96.9 25.0 | 02 33.8 03 18.8 44.4
Iron 7439896 | 100 04 254 05 128 49.6 | 100 02 79.8 03 50.1 37.1
Lead 7439921 | 50.0 04 117 05 ND 57.3 15 | 02 14.3 03 ND 89.5
Manganese 7439965 | 15.0 04 76.6 | 05 545 0.0 150 | 02 74.3 03 2.3 96.9
Mercury 7439976 0.2 04 214 | 05 ND 99.1 02 | 02 0.4 03 ND 545
Molybdenum 7439987 | 10.0 04 1,137 05 580 49.0 100 | 02 66.6 03 59.5 10.6
Selenium 7782492 5.0 04 263 05 26.0 90.1 115 | 02 14.0 03 ND 17.6
Silver 7440224 | 10.0 04 169 05 ND 94.1 100 | 02 9.1 03 2.0 7.7
Strontium 7440246 | 100 04 328 05 674 0.0 | 100 02 1,582 03 1,315 16.8
Tin 7440315 | 30.0 04 459 | 05 315 314 283 | 02 39.0 03 ND 27.4
Titanium 7440326 5.0 04 329 | 05 6.8 79.3 100 | 02 ND 03 ND 0.0
Zinc 7440666 | 20.0 04 209 05 24.2 88.4 20.0 | 02 813 03 239 70.7
Pesticides/Herbicides
Dichloroprop 120365 1.0 04 NS 05 ND NS 10 | 02 NS 03 ND NS
MCPP 7085190 | 50.0 04 NS 05 1,482 NS 50.0 | 02 NS 03 ND NS

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point



tiered gpproach inthe design of their treatment system using sometype of achemica precipitation process
to providetreatment. Primary trestment system designs are comparable at both facilitiesand aredesigned
to removesmilar pollutants. Both primary treatment systems aredesigned to remove those meta'swhich
readily precipitate out of solution at a high pH range using a sodium hydroxide precipitation treatment
process. Based upon EPA sampling data, this trestment process was determined not to be very effective
in tresting antimony, arsenic, boron, selenium, silver, and strontium. The treatment system at Episode #
4671 uses a secondary treatment system targeted to achieve additional removasfor the same parameters
whichrecaveinitia removasinthe primary sysem. Chemicd precipitation by hydroxide precipitationis
once again utilized with ultrafiltration as a polishing step in the secondary system. The design of this
treatment systemisprimarily dueto thecharacteristicsof thewastewater at thisfacility, aswell asafunction
of the discharge limitationsin their NPDES permit. During the sampling episode, the facility for Episode
#4671 waspermitted for antimony (2,000 ug/l daily maximum) and for arsenic (100 ug/l daily maximum).
However, neither of these two parameters were observed in the influent at levels above their respective
discharge limitation in EPA’s sampling episode. Therefore, the design and operation of the treatment
system at Episode # 4671 is not driven by the removals of parameters such as antimony or arsenic, but
rather by other metalswhich are removed by hydroxide precipitation such asaduminum. Conversdly, the
fecility for Episode # 4646 is designed to remove those metasin the secondary treatment process which
are not readily removed by hydroxide precipitation. At the time of the sampling episode, this facility’s
NPDES permit contained discharge limitations for antimony (600 ug/l daily maximum), arsenic (100 ug/|
daily maximum), selenium (200 ug/l daily maximum), and silver (100 ug/l daily maximum). Each of these
parameterswere observed in theinfluent to the treatment system at concentrations above their respective
dischargelimitation. Therefore, the wastewater treatment system used at Episode# 4646 isdesigned and
operated with a secondary treatment system consisting of chemical precipitation at alow pH range
facilitated by ferric chlorideand multimediafiltration amed at removing these additiond metd parameters
which are not removed by hydroxide precipitation in the primary treatment system.

Basad upon the results of the above comparative analysis of chemica precipitation and filtration
processesused at CHW Cfacilitiessampled by EPA, theregulatory option utilizesunit treatment processes
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such asthose found at Episode # 4646. Performance data from this facility indicates that a primary
chemicd precipitation system utilizing a sodium hydroxide precipitation process can readily achieve high
removasfor many meta parameters. A secondary system consisting of chemica precipitation using ferric
chloride and sand filtration can effectively remove additiond metals not readily removed by hydroxide
preci pitation, such asantimony, arsenic, and selenium, aswel | asachievehigh additiona removasfor other
metaswhich are removed by hydroxide precipitation. Therefore, the combining of these treatment
processes resultsin a highly effective trestment operation which can readily accommodate the pollutants
of concern for the CHWC industry.

6.4.3 Performance at Facilities Added Post-Proposal

Following proposa of the CHWC rule, the Agency decided to revise its effluent limitations by
including the data gathered by industry at two new CHWC facilities. Both facilities conducted sampling
events usng anaytical methods agreed upon by EPA at its five-day sampling episodes, and analyzed
influent and effluent samplesfor regulated pollutants. Both facilities employed a two-stage chemical
preci pitationtrestment system. Examplesof treatment technol ogiesfound include hydroxide precipitation
and ferric chloride precipitation, as illustrated in Table 6-7. Summaries of the treatment system
performance datacollected are presented below. Performancedatafor Episodes# 6181 and # 6183 were
evaluated to determineif theeffluent datacoul d beincluded in the cal culation of effluent limitationsfor the
CHWC industry (See Section 8 for limitations). Flow diagrams of the CHWC wastewater treatment
systemsfound at Episodes# 6181 and # 6183 are presented in Figure 6-17 and Figure 6-18, respectively.

6.4.3.1 Treatment Performance for Episode #6181

The wastewater trestment system used at this CHWC facility treats water from the air pollution
control syssem. Thewastewater treatment system iscomprised of two separate systems. aprimary system

that ispart of theprimary water circulation loop that servestheincinerator and conssts of lime/hydroxide
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Table 6-7. Description of CHWC Sampling Episodes

Episode I nfluent Effluent Description
P Sample Point | Sample Point
Overal treatment system- equalization, first-stage
6181 1 2 chemical precipitation, second-stage precipitation,
neutralization
Overadl treatment system- equalization, first-stage
6183 1 2 chemical precipitation, pressure filtration, second-

stage precipitation, sand filtration, bag filtration
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Figure 6-17. EPA Sampling Episode 6181 - CHWC Wastewater Treatment System Block Flow Diagram with Sampling L ocations
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Figure 6-18. EPA Sampling Episode 6183 - CHWC Wastewater Treatment System Block Flow Diagram with Sampling L ocations
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preci pitationtreatment followed by sedimentation, and asecondary system that treats the blowdown from
the primary system andiscomprised of preci pitation using ferric chloridefoll owed by sedimentation. Table
6-8 presentsasummary of percent remova dataat Episode# 6181, measuring the treatment performance
of the entire system, both the primary and secondary systems.

The trestment efficiency of the entire treatment system, both primary and secondary treatment
systems, waseval uated usi ng the dataobtai ned from sampling points01 and 02 (see Figure 6-17). Influent
concentration data was obtained usng sample point 01. Effluent from the entire treatment system was
represented by sample point 02. As demonsirated on Table 6-8, the treatment system achieved good
overdl removasfor TSS(94 percent). Many of the meta sobserved intheinfluent wereremovedto levels
exceeding 95 percent, these include aluminum, copper, iron, lead, titanium, and zinc. Other metals also
with high removasinclude cadmium (94.4 percent), mercury (93.4 percent), silver (63 percent), arsenic
(60 percent), chromium (56.4 percent), and tin (52.3 percent). Poor removal efficiencies were observed

for antimony, molybdenum, and selenium.

6.4.3.2 Treatment Performance for Episode #6183

The wastewater trestment system used at this CHWC facility treats water from the air pollution
control system. The wastewater treatment system is comprised of atwo-stage hydroxide and ferric
chloride precipitation treatment followed by sedimentation and sand filtration. Table 6-9 presents a
summary of percent remova dataat Episode# 6183, measuring the treatment performance of the entire
system, both the primary and secondary systems.

The trestment efficiency of the entire treatment system, both primary and secondary treatment
systems, waseva uated using thedataobtai ned from sampling points 01 and 02 (see Figure 6-18). Influent
concentration data was obtained usng sample point 01. Effluent from the entire treatment system was
represented by sample point 02. As demonstrated on Table 6-9, the treatment system achieved fairly
good overdl removasfor TSS (84 percent). Many of the metals observed in the influent were removed

to levelsat or exceeding 95 percent, these include a uminum, arsenic, cadmium, chromium, copper, iron,
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Table6-8. Treatment Technology Performance for Episode 6181

Entire Treatment System

Sample Points 1to 2

CAS Influent Effluent %
Pollutant of Concern # unit DL SP conc. SP conc. Removal
Conventional
TSS C-009| mg/l 4 01 78.8 02 4,77 93.95
Metals
Aluminum 7429905 | ug/l 100 01 5,810 02 100 98.28
Antimony 7440360  ug/l 60 01 919 02 1,020 0.0
Arsenic 7440382 ( ug/l 10 01 129 02 51.6 60.00
Boron 7440428  ug/l 01 02
Cadmium 7440439 | ug/l 5 01 99.6 02 5.54 94.44
Chromium 7440473 ( ug/l 10 01 275 02 12 56.36
Copper 7440508  ug/l 10 01 522 02 129 97.53
Iron 7439896 | ug/l 20 01 2,050 02 25.1 98.78
Lead 7439921 | ug/l 10 01 1,160 02 10.6 99.09
Manganese 7439965 [ ug/l 01 02
Mercury 7439976  ug/l 0.2 01 3.04 02 0.2 93.42
Molybdenum 7439987 | ug/l 50 01 399 02 488 0.0
Selenium 7782492 | ug/l 10 01 70.3 02 86.6 0.0
Silver 7440224 (  ug/l 5 01 16.2 02 6 62.96
Strontium 7440246  ug/l 01 02
Tin 7440315 ug/l 50 01 135 02 64.4 52.30
Titanium 7440326 | ug/l 10 01 204 02 10 95.10
Zinc 7440666 | ug/l 20 01 2,120 02 24.3 98.85
Pesticides/Herbicides
Dichloroprop 120365 | ug/l 01 02
MCPP 7085190 [ ug/l 01 02

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point
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Table6-9. Treatment Technology Performance for Episode 6183

Entire Treatment System

Sample Points 1to 2

CAS Influent Effluent %
Pollutant of Concern # unit DL SP conc. SP Conc. Removal
Conventional
TSS C-009| mg/l 4 01 315 02 51.7 83.59
Metals
Aluminum 7429905 | ug/l 100 01 |61,500 02 334 99.46
Antimony 7440360  ug/l 60 01 1,710 02 332 80.58
Arsenic 7440382 ( ug/l 10 01 1,210 02 27.8 97.70
Boron 7440428  ug/l 01 02
Cadmium 7440439 | ug/l 5 01 97.7 02 5 94.88
Chromium 7440473 ( ug/l 10 01 2,250 02 10 99.56
Copper 7440508 | ug/l 10 01 1,970 02 10 99.49
Iron 7439896 | ug/l 20 01 |231,000 02 428 99.81
Lead 7439921 | ug/l 10 01 1,600 02 10 99.38
Manganese 7439965 [ ug/l 01 02
Mercury 7439976  ug/l 0.2 01 219 02 0.48 99.78
Molybdenum 7439987 | ug/l 50 01 1,550 02 919 40.71
Selenium 7782492 | ug/l 10 01 113 02 32.6 71.15
Silver 7440224 (  ug/l 5 01 69.8 02 5.54 92.06
Strontium 7440246 ( ug/l 01 02
Tin 7440315 ug/l 50 01 1,330 02 134 89.92
Titanium 7440326 | ug/l 10 01 4,030 02 10 99.75
Zinc 7440666 | ug/l 20 01 8,300 02 62.8 99.24
Pesticides/Herbicides
Dichloroprop 120365 | ug/l 01 02
MCPP 7085190 | ug/l 01 02

Negative percent removal are recorded as 0.0

NS: Not Sampled
ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit

SP:  Sample Point



lead, mercury, titanium, and zinc. All other metalsandyzed had highremovals: tin (89.9 percent), antimony
(80.6 percent), selenium (71.2 percent), and molybdenum (40.7 percent).

6.4.3.3 Performance Comparison with Proposed BAT Facility

In order to decide whether it should include the effluent data from Episodes# 6181 and # 6183
initscalculation of thelimitationsand standards, the Agency compared thetreatment performanceat these
two facilitieswith thetreatment performance at Episode# 4646, whose performance wasthe basisfor the
proposed BAT limitations, to determineif thedatagenerated at thetwo facilitieswas of acceptable quality
for limitation calculations (see Section 8).

Table 6-10 presentsasummary of the percent removal datacollected at Episodes# 6181, # 6183,
and # 4646 for their entire treatment systems. As the table demonstrates, al three systems achieved
amilarly high removasfor many of the same metd parameters, especially those meta's readily removed
using hydroxide. All threefacilities utilize atwo-tiered approach in the design of their trestment systems
using some type of two-stage precipitation process to achieve the high levels of removal. Each facility
demonstrateshigh removal s (above 90 percent) for pollutantsthat appear in high concentrationsintheraw
wastewater (often several mg/l).

EPA decided that it should include the effluent data from Episodes # 6181 and # 6183 into its
limitations calculations because both new facilities: 1) employ a two-stage chemical precipitation
wastewater trestment process smilar to the proposed BAT facility, and 2) achieve comparable percent
removals of relatively high concentrated raw wastewater to those achieved at the proposed BAT fecility.
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Table6-10. Treatment Technology Performance Comparison

Entire Treatment System Entire Treatment System Entire Treatment System
Episode #6181 Episode #6183 Episode #4646
Sample Points 1to 2 Sample Points1to 2 Sample Points 1+2 to 6

Pollutant of CAS Inf Eff % Inf Eff % Inf Eff %
Concern # unit | DL [ SP | Conc.| SP | Conc. | Rem | SP | Conc. SP | Conc. Rem SP Conc. | SP [ Conc. | Rem
Conventional

TSS C-009 | mg/l |4 01 ] 788 02 ] 47719395 | 01 | 315 02 | 51.7 | 8359 | 01+02 | 122.56 | 06 55 |955
Metals

Aluminum 7429905 | ug/l 100 | 01 | 5,810 | 02 | 100 98.28 | 01 | 61,500 02 | 334 99.46 | 01+02 | 1,104 06 | 160 85.5
Antimony 7440360 | ug/l | 60 01 | 919 02 |1,020 | 0.0 01 | 1,710 02 | 332 80.58 | 01+02 | 672 06 | 346 485
Arsenic 7440382 | ug/l | 10 01| 129 02 | 51.6 | 60.00 | 01 | 1,210 02 | 278 |97.70 | 01+02 | 475 06 81 ]983
Cadmium 7440439 | ug/l |5 01| 996 02 | 5549444 | 01 97.7 02 5 94.88 | 01+02 | 929 06 | 199 |979
Chromium 7440473 | ug/l | 10 01| 275 02 |12 56.36 | 01 | 2,250 02| 10 99.56 | 01+02 | 220 06 | ND 95.5
Copper 7440508 | ug/l | 10 01 | 522 02 |129 | 9753 | 01 | 1,970 02| 10 99.49 | 01+02 | 5,228 06 | 10.1 | 99.8
Iron 7439896 | ug/l | 20 01 ] 2,050 | 02 | 25.1 |98.78 | 01 | 231,000 | 02 | 428 99.81 | 01+02 | 7,066 06 | 128 98.2
Lead 7439921 | ug/l | 10 01 ] 1,160 | 02 | 10.6 | 99.09 | 01 | 1,600 02| 10 99.38 | 01+02 | 4,691 06 | ND 99.0
Mercury 7439976 | ug/l | 0.2 01 3041 02| 02 [9342] 01| 219 02 0.48 | 99.78 | 01+02 | 59.2 06 | ND 96.6
Molybdenum | 7439987 | ug/l | 50 01 | 399 02 | 488 0.0 01 | 1,550 02 | 919 40.71 | 01+02 | 936 06 | 580 38.0
Selenium 7782492 | ug/l | 10 01| 703 02 | 86.6 0.0 01| 113 02 | 326 | 7115 | 01+02 | 240 06 | 26.0 |89.1
Silver 7440224 | ug/l |5 01| 16.2 021]6 62.96 | 01 69.8 02 5.54 | 92.06 | 01+02 | 283 06 | ND 98.2
Tin 7440315 | ug/l | 50 01| 135 02 | 644 |5230 | 01 | 1,330 02 | 134 89.92 | 01+02 | 1,882 06 | 315 |983
Titanium 7440326 | ug/l | 10 01 | 204 02 |10 95.10 | 01 | 4,030 02 ]| 10 99.75 | 01+02 | 2,116 06 6.8 | 99.7
Zinc 7440666 | ug/l | 20 01 ] 2120 | 02 | 243 ]98.85 | 01 | 8,300 02 | 628 ]99.24 | 01+02 ] 9,456 06 | 24.2 |99.7

Negative percent removal are recorded as 0.0

NS: Not Sampled

ND: Non-Detect

DL: Specific detection limits of sample when there is a non-detect, otherwise it is the method detection limit
SP.  Sample Point



SECTION 7
ENGINEERING COSTS

Thissection of the Commercial Hazardous Waste Combustor (CHWC) Industry Development
Document presents the following information: sources of cost dataa ong with abenchmark analysis of
model's; engineering costing methodol ogy and description of each type of additional cost to comply with
options; individua treatment technology costs; and individual compliance costsfor each facility inthe
database for each option.

This chapter contains the following sections:

C Section 7.1 presentsadiscussion of the various costing optionsthat wereevaluated. The
criteria used to evaluate these costing options are presented, as well as a benchmark
analysisto comparethe accuracy of each of these options. The selected costing optionis
also presented in this section.

C Section 7.2 presents adiscussion of the costing methodol ogy used to devel op regulatory
costs. This section discusses the methodology used to cost treatment systems and
components, as well asto develop regulatory option costs.

C Section 7.3 presentsthe costing method used to cost individual treatment technologies
which comprisetheregulatory options. Cost curves and equations devel oped for each
treatment technology are presented in this section.

C Section 7.4 presents the approach to devel oping additional regulatory costs associated
with theimplementation of the CHWC regulation. Additiona costswhichweredevel oped
include retrofit, monitoring, RCRA permit modification, and land costs.

C Section 7.5 presentsthe wastewater off-site disposal costs used for facilitieswith very low
flow rates of CHWC wastewater.

7-1



C Section 7.6 presentssummary tables of thetotal compliance costs, by facility, for each of
the CHWC Industry regulatory options, including BPT/BCT/BAT and PSES. Also

presented in this section are the compliance costs for NSPS and PSNS.,

71 COSTSDEVELOPMENT

This section presents a discussion of the various costing options which were evaluated in order to
ca culate compliance costsfor the CHWC Industry. A discussion of the selection criteriaused to evaluate
these costing options are presented in this section, as well as a benchmark analysis to compare the

accuracy of each of these options. The selected costing option is then presented.

711 Sources of Cost Data

Thefollowing sections present the various cogting sources cong dered in devel oping regulaory costs
for the CHWC Industry, including computer models, vendor quotes, the 1992 Waste Treatment Industry

Phasell: Incinerators 308 Questionnaire, and other effluent guidelines.

7111 Cost Models

Cost estimates of wastewater treatment systemsare required to be developed in order to evaluate
the economic impact of the regulation. Mathematical cost models were used to assist in developing
estimated costs. Inamathematical cost moddl, various design and vendor data are combined to develop
cost equations which describe cogts as afunction of system parameters, such asflow. Using such models
readily allows for iterative costing to be performed to assist in option selection.

For developing costs for the CHWC Industry regulation, two commonly used cost modelswere
evaluated:



C Computer-Assisted Procedure for the Design and Evauation of Wastewater Treatment
Systems (CAPDET), developed by the U.S. Army Corps of Engineers.
C W/W Costs Program (WWC), Version 2.0, developed by CWC Engineering Software.

CAPDET is intended to provide planning level cost estimates to analyze aternate design
technologies for wastewater treatment systems. It was developed to estimate treatment system costs
primarily for high flow, municipal wastewater applications. Modules are used which represent physical,
chemical, and biological treatment unit processes. Equationsin each of these modules are based upon
engineering principleshistorically used for wastewater treatment plant design. Modules can belinked
together torepresent entiretreatment trains. CAPDET designsand costsvarioustreatment trainsand ranks
them with respect to present worth, capital, operating, or energy costs.

WWC isacost model developed by Culp/Wesner/Culp from avariety of engineering sources,
including vendor supplied data, reported plant construction data, unit takeoffs from empirical and
conceptud designs, and published data. The program dlowsfor the costing of various unit processes. As
with CAPDET, this program alows for these unit processes to be strung together to devel op cost for
treatment trains. WWC does not perform the design of the unit process, but rather promptsthe user to
providedesigninput parameterswhich form thebasisfor the costing. TheWWC programisprovided with
a separate spreadsheet program entitled Design Criteria Guidelines to assist in developing the input
parameters to the costing program. The Design Criteria Guidelines is a spreadsheet of treatment
component design equationswhichis supplied using default parametersto assist in designing particular
treatment units. Default parameters are based upon commonly accepted design criteriaused in wastewater
treatment. FHexibility isprovided withthisspreadsheet, in that particular design parameterscan bemodified
to best satisfy given situations. Once design inputs are entered into the program, the WWC costing

program yields both construction and operation and maintenance (O& M) costs for the system.



7.1.1.2 Vendor Data

For certain treatment processes, the cost models do not yield acceptable and vaid trestment costs.
Inthese ingtances, it was more reliable to obtain equi pment and maintenance cogts directly from trestment
system or component manufacturers. Information on thewastewater characteristicswas provided to the
vendor in order to determine accurately the appropriate treatment unit and sizing. Vendor quoteswere
used to determine cost curves for sand filtration and for sludge dewatering using plate and frame
technology. The cost curvesused are based on the vendor quotes and information obtained as part of the

Centralize Waste Treatment (CWT) effluent guidelines effort.

7.1.1.3 1992 Waste Treatment Industry Phase Il: Incinerators 308 Questionnaire
Costing Data

The 1992 Waste Treatment Industry Phase Il Incinerators 308 Questionnaire costing datawas
only utilized in the benchmark anaysis to compare the accuracy of the costing models and is discussed
further in Section 7.1.2.

7114 Other EPA Effluent Guideline Studies

Other EPA effluent studies, such as the Organic Chemicals and Plastics and Synthetic Fibers
(OCPSF) industry effluent guidelines, were reviewed in order to obtain additional costing background and
supportiveinformation. However, costsdevel oped aspart of other industria effluent guidelineswerenot
used in codting for thisindustry, with the exception of the CWT effluent guiddine datareferenced in Section
7.1.1.2 above.

7.1.2 Benchmark Analysis and Evaluation Criteria

A benchmark analysis was performed to gauge the accuracy of the costing models presented

above. Thisbenchmark analysisused reported costs provided in the Incinerator 308 Questionnaires as
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compared to costsgenerated using various costing options. Two facilities (Episodes# 4646 and 4671)
were selected to be used in thebenchmark andlysis. Thefacilitieshad installed treatment systemssimilar
to the BPT/BCT/BAT/PSES options. Treatment technol ogieswhich were used in the benchmark andysis

include:
C equalization
C chemical precipitation
C sedimentation
C sand filtration

Table 7-1 presents a cost comparison of capital and O&M costs for the above technologies.
Costsweredeve oped using theaverage design flow of the selected facilitiesand average pollutant loadings
(see Section 4). Thistable presents costs devel oped using the WWC program, CAPDET, and vendor
guotes, as compared to industry provided treatment system capital and O& M costs provided in the
Incinerator 308 Questionnaires for the facilities.

Capital costsprovidedinthe Incinerator 308 Questionnairefor chemical precipitation systems
ingtalled a facilities 4646 and 4671 were $2,207,000 and $1,215,000, respectively. Questionnaire capitd
cost for the second-stage chemical precipitation system and filtration process at facility 4646 was
$2,751,000, wheress, the capital cost for the second-stage chemical precipitation at facility 4671 was
$2,265,000. Asdemonstrated on Table 7-1, capital costs developed by the WWC program for the
varioustreatment technol ogiesweretypicaly closeto thereported costs as provided in the questionnaire.
For the WWC program, the range of accuracy in predicting treatment component capital costs ranged
from plus 76.6 percent for the chemical precipitation system for facility 4671 to aminus 34.8 percent for
the second-stage chemical precipitation system also for facility 4671. The range of accuracy for the
CAPDET program capital costs was greater than that of the WWC program and ranged from a positive
110.6 percent for the chemical precipitation system for facility 4646 to a minus 46.6 percent for the



Table 7-1. Costing Source Comparison

Capital Cost ($)

Millions

Capital Costs

1992 Dollars

= Questionnaire
WWC

= CAPDET
=3 Vendor Quotes

4646 ChemPrecip 4646 2-stage ChemPrecip 4671 ChemPrecip
and Sand Filtration

4671 2-stage ChemPrecip

Questionnaire 2,206,980 2,751,204 1,214,563 2,265,009
wwCeC 3,543,264 2,950,035 2,144,446 1,476,821
CAPDET 4,948,779 1,475,480 942,216 3,072,253
Vendor Quotes 399,878 3,314,930 319,206 670,158
O&M Costs
1992 Dollars

0O & M Cost ($)
Thousands

2000

1500

1000

500

[ Questionnaire
wwcC

[= CAPDET
[=3 Vendor Quotes

Questionnaire
wwcC
CAPDET

Vendor Quotes

4646 ChemPrecip 4646 2-stage ChemPrecip 4671 ChemPrecip
and Sand Filtration

910,000 315,000 1,837,000
1,355,505 231,728 1,864,219
585,855 99,036 515,859
860,867 222,135 361,623

4671 2-stage ChemPrecip

363,000
686,360
466,848
151,889




second-stage chemical precipitation and filtration system at thesamefacility. Vendor quotesconsistently
had alarge variability from reported questionnaire costs and were typically much lower.

O&M costs provided in the Incinerator 308 Questionnaire for chemical precipitation systems
installed at facilities 4646 and 4671 were $910,000 and $1,837,000, respectively. Questionnaire O&M
costs for the second-stage chemical precipitation system and filtration process at facility 4646 was
$315,000, whereas, the O& M cost for the second-stage chemical precipitation at facility 4671 was
$363,000. Asdemongtrated on Table 7-1, O& M costs developed by the WWC program for the various
treatment technologiesweretypically closeto the reported costs as provided in the questionnaire.  For
the WWC program, the range of accuracy in predicting treatment component O& M costsranged from plus
89.1 percent for the second-stage chemica precipitation system for facility 4671 to aminus 26.4 percent
for the second-stage chemica precipitation and filtration system for facility 4646. The ranges of accuracy
for the CAPDET program and vendor quotesin predicting O& M costsweretypicaly greater than the
WWC program costs or were significantly lower than questionnaire provided costs.

Therefore, the benchmark analysis demonstrated that the WWC cost program consistently
developed capital and O&M costs which are considered acceptable estimates of the reported costs from
the questionnaire responses. Whereas, both CAPDET and vendor quotes were determined not to be as
accurate or consistent in estimating capital and O&M costs for these technologies.

Thefollowing criteriawasused in order to eva uate the costing optionsand to salect the gppropriate
option for developing the CHWC Industry costing methodology:

C Does the model contain costing modules representative of the various wastewater
technologiesin use or planned for use in the CHWC Industry?

C Can the program produce costs in the expected flow range experienced in this industry?

C Can the model be adapted to cost entire treatment trains used in the CHWC Industry?

C Issufficient documentation avail able regarding the assumptions and sources of dataso that

costs are credible and defensible?



C Isthemodel capable of providing detailed capital and operation and maintenance costs
with unit costing breakdowns?

C Is the program capable of altering the default design criteriain order to accurately
represent actual design criteriaindicative of the CHWC Industry?

713 Selection of Final Cost Models

Based upon theresults of the benchmark analysis and an eva uation using the criteriaabove, the
WWC costing program was selected for costing the mgjority of the treatment technologies. 1t was
determined that the WWC produces reliable capital and O&M costs for a wide range of treatment
technologies. As demonstrated on Table 7-1, WWC program costs were consistently accurate in
predicating both capital and O& M costsfor those wastewater trestment systems at the selected facilities.
Capita costspredicted by CAPDET for these varioustreatment sysemswere typicaly less consstent and
were either much higher or lower than Questionnaire provided costs. O&M costs developed with
CAPDET weretypically low compared to Questionnaire costs. In addition, CAPDET could not cost all
of the technologies needed for the CHWC Industry and was determined not to be as accurate in predicting
costsin thelow flow range that characterize the CHWC Industry. Vendor quotesfor both capital and
O&M costsin genera were much lower than Questionnaire costs. Therefore, CAPDET and vendor
guotes (except as provided for below) were not used for costing.

The WWC computer-based costing program best satisfied the sel ection criteria presented above.
Theprogram cost awiderangeof typica and innovativetreatment unit operations and combined these unit
operationsto develop system costs. Sincethe WWC programis acomputer based program, it readily
alowedfor therepeated devel opment of costsfor anumber of facilities. The program utilizes cost modules
which accommodated the range of flows and design input parameters needed to cost the CHWC Industry.
Costs developed by this program are based upon anumber of sources, including reported construction and
operation costs, aswell as published data. Costs are presented in a breakdown summary table which
contains unit costs and totals. Finaly, the WWC program is adaptabl e to costing unit operations based
upon specified design criteria, aswell asflow rate. Certain unit operationsare costed strictly based upon
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theinput of flow rate, whereas other unit operations are costed based upon a combination of flow rate and
designloadingsor component Size. TheDesign CriteriaGuidelines spreadsheet isused in conjunctionwith
the program to aid in determining particular treatment component design input parameters. This
spreadsheet i s based upon design default va ues, which can readily be modified in order to develop costs
based upon particular design parameters common in the CHWC Industry.

However, therewere particular instanceswhere the WWC program did not producereliable cost
information, such asfor sand filtration and dudge dewatering facilities. WWC program costs for these
technol ogieswere excessively high ascompared to industry provided costsin the Questionnaire. For these
technol ogies, vendor quoteswere more accuratein predicating costs and, therefore, were used to provide

Costs.

1.2 ENGINEERING COSTING METHODOLOGY

This section presents the costing methodology used to develop treatment technology and
BPT/BCT/BAT and PSES option costsfor the CHWC Industry. Additional coststo comply withthis

regulation, such as monitoring costs, are presented in Section 7.4 of this chapter.

721 Treatment Costing Methodology

Thefollowing discussion presentsadetailed summary of thetechnical approach used to estimate
treatment technology costs for each in-scope facility in the CHWC database. For each facility in the
database and for each option, EPA developed total capital and annual O & M treatment coststo upgrade
existing wastewater treatment systems, or toingtall new trestment technologies, in order to comply withthe
long term averages (LTAS). Facilitieswere costed primarily using the WWC costing program. Vendor
cost curves, asdeveloped inthe CWT industry study, were used for sand filtration and d udge dewatering
costing. Table 7-2 presents a breakdown of the costing method used for each treatment technology.



Table 7-2. Breakdown of Costing Method by Treatment Technology

Treatment Cost Using Cost Using Vendor Key Design
Technology WWC Program Quotes' Parameter(s)
Flocculation, Mixing X Flow rate
& Pumping
Chemical Feed System X Flow rate & POC
Metals
Primary & Secondary X Flow rate
Clarification
Sand Filtration X Flow rate
Sludge Filter Press X Flow rate

(1) Cost curves developed using vendor quotes in the CWT guideline effort.

In using the WWC computer model to devel op treatment technology costs, the first step wasto
use the Design Criteria Guidelines spreadsheet to develop input parameters for the computer costing
program. Reported pollutant loadings from the facility were used whenever possible. If pollutant loadings
were not available for a particular parameter, EPA used an estimated concentration devel oped based on
combined waste stream loadings or loadingsfrom similar facilities. Thefacility'sbasdineflow rateand the
regulatory option LTAswere a0 used in the design of the unit operation. Certain key design parameters,
such astota suspended solids(TSS), are used directly in the WWC program, and accompanying Design
CriteriaGuiddines soreadshedt, to design thevarioustrestment unit operations, such asaclarifier. Sdected
pollutant of concern (POC) metals were used to assist in the design of BPT/BCT/BAT chemical
precipitation systems. These metastypicaly impose alarge requirement for the various precipitating agents,
thereby governing the chemical feed system design. A more detailed discussion of individual trestment
technology costing and their design parametersis presented in Section 7.3. The design parametersfrom
the Design Criteria Guidelines spreadsheet were next used as input for the WWC costing program to
develop the installed capital and O& M costs.

Individual treatment component costs were developed by the WWC program by using the
corresponding module provided by the program for that particular technology. Technol ogy-specific design
parameterswereinput into the WWC program. The WWC program then calculated both ingtalled capita
costsand annua O&M costs. Treatment technology costs devel oped by the WW(C costing program were
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corrected to 1992 costs using the Engineering News Record (ENR) published indexes. After theingtdled
capital and annua O& M costs were devel oped for each facility, selected cost factors, asshownin Table
7-3, were gpplied to the results to develop total capital and O&M cogts. Capital costs developed by the
program include the cost of the treetment unit and some ancillary equipment associated with that technology
(see Section 7.3 for further information on particular items costed for each technology). O& M costsfor
treatment chemicals, labor, materiass, el ectricity, and fuel areincluded in the computer program O& M

COsts.

Table 7-3. Additional Cost Factors

Type Factor % of Capital Cost
Capital Site Work & Interface Piping 18
General Contractor Overhead 10
Engineering 12
Instrumentation & Controls 13
Buildings 6
Site Improvements 10
Legal, Fiscal, & Administrative 2
Interest During Construction 9
Contingency 8
Retrofit (if necessary) 20
0&M Taxes & Insurance 2

(1) 2 percent of total capital costs, which includes WWC computer costs and capital costs listed above.

722 Option Costing Methodol ogy

Thefollowing discussion presentsadetailed summary of thetechnica approach used to estimate
the BPT/BCT/BAT and PSES option costs for each in-scope facility in the CHWC database. Zero
discharge facilities were not costed for any of the regulatory options. The costing methodology used to
develop facility-specific BPT/BCT/BAT and PSES option compliance costsis presented graphically on
the flow diagram in Figure 7-1.
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Figure 7-1. Option-Specific Costing L ogic Flow Diagram
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For each BPT/BCT/BAT and PSES regulatory option, it wasfirst determined whether afacility
was complying with the LTAsfor each pollutant considered for regulation. None of thefacilitieswerein
compliancewiththe LTAS, and weretherefore assigned additional equipment and/or upgrade coststo
achieve compliance with that option. The next sep wasto determine whether afacility had dreedy indaled
treatment unit operations capable of complyingwiththeLTAs. If afacility dready had BPT/BCT/BAT,
PSES or equivaent trestment installed, the facility was only assigned cogtsfor trestment system upgrades.

For facilitiesthat did not have BPT/BCT/BAT or PSES treatment systems or equivalent, costs
were devel oped for the additional unit operations and/or system upgrades necessary to meet each LTA.
Facilitieswhich were aready close to compliance with theLTAswere costed for upgradesin order to
achieve BPT/BCT/BAT levels. Upgrade costs were developed using the WWC costing program
whenever possible, and included either additional equipment to beinstalled on existing unit processes,
expansion of existing equipment, or operational changes. Examples of upgrade costsinclude suchitems
asanew or expanded chemical feed system, or improved or expanded sedimentation capabilities. If a
facility had no treatment system, or one that could not achieve desired levels with upgrades or minor
additions, an entire BPT/BCT/BAT treatment system was costed for that facility.

Onceall of theindividua treatment technology requirements for each facility were established,
individual capital and O& M treatment technology costs were developed as previoudy described above
inSection7.2.1. Inorder to estimate the total compliance cost for aregulatory optionit isnecessary to
sumal of theindividua component treatment technology costs. Table7-4 presentstheregulatory option
in the CHWC Industry and the corresponding treatment technol ogies costed.

Table7-4.  Regulatory Option Wastewater Treatment Technology Breakdown

BPT/BCT/BAT/PSES Option Treatment Code Components WWC
Description #
Two-Stage Chemical Precipitation, Sand Pumping 92
Filtration & Sludge Dewatering Rapid Mix Tank 104
Sodium Bisulfite Feed System 42
Flocculation 72
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BPT/BCT/BAT/PSES Option Treatment Code Components WWC
Description #
Two-Stage Chemical Precipitation, Sand Sodium Hydroxide Feed System 45
Filtration & Sludge Dewatering (cont.) Primary Clarification 118
Pumping 92
Rapid Mix Tank 104
Hydrochloric Acid Feed System 46
Flocculation 72
Ferric Chloride Feed System 40
Polymer Feed 43
Rapid Mix Tank 104
Sodium Hydroxide Feed System 45
Secondary Clarification 118
Sand Filter NA
Sludge Dewatering NA

NA = Technology costed using vendor cost curves from CWT study.

7.3

TREATMENT TECHNOLOGIES COSTING

The following sections describe how costs were developed for the BPT/BCT/BAT/PSES

treatment technologies. Specific assumptions are discussed for each treatment technol ogy regarding the

equipment used, flow ranges, input and design parameters, and design and cost calculations. Table 7-2,

previoudy referenced, presented the selected costing method which was used to cost each of the trestment

technologies used inthe BPT/BCT/BAT and PSES options. The following subsections present adetailed

discussion on how each of the treatment technol ogies presented in Table 7-3 were costed. Costs are

presented as physical/chemical wastewater treatment costs, and sludge treatment and disposal costs.

731

Physical/Chemical Wastewater Treatment Technology Costs

Table 7-4 presents abreakdown of the WWC treatment modul es used in costing each treatment

technology for the regulatory option. The following sections present a description of costs for each
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physca/chemicd wastewater treatment technology used in the regulation. Capital and O&M cost curves
weredevel oped for specific technol ogies and system components. These curves, which represent cost as
afunction of flow rate or other system design parameters, were developed usingacommercia datistical
software package (SlideWrite PlusVerson 2.1). First, costs were devel oped using the WWC program
for each technology or component using asadesign basisfive different flow rates or other system design
parameters (depending upon the governing design parameter). For ingtance, atechnology costed on the
basis of flow would have costs devel oped by the WWC program at 0.01 million gallons per day (MGD),
0.05 MGD, 0.1 MGD, 0.5MGD, and 1.0 MGD. Rangesfor thefive selected pointsto cost were based
upon areview of the flow or technology design parameters for al facilitiesin the database and were
selected in order to bracket therangefromlow to high. Next, thesefive data points (flow/design parameter
and associated cost) were entered into the commercid datistica software program . Cost curvesto model
thetotal capital and O&M costs were then developed by the program using curve fitting routines. A
second order natural log equation format was used to develop all curves. All cost curvesyielded tota

capital and O&M costs, unless otherwise noted.

7.31.1 Chemical Feed Systems

Thefollowing section presents the methodol ogy used to cal culate the chemical addition feed rates
used with each applicable regulatory option. Table 7-5 presents abreakdown of the design process used
for eachtype of chemical feed. Chemical costs presentedin Table 7-6 were taken from the September
1992 Chemical Marketing Reporter.

For facilitieswith existing chemical precipitation systems, an eval uation was made asto whether
the system was achieving theregulatory option LTASs. If theexistingsystemwasachieving LTAS, no
additional chemical costs were necessary. However, if the facility was not achieving the LTAsfor an
option, thefacility was costed for an upgradeto the chemical precipitation system. First, the stoichiometric
reguirementswere determined for each metal to beremovedtothe LTA level. If thecurrent feed rates
werewithin the cal culated feed rates no additional costswere calculated. For facilities currently feeding
less than the cal culated amounts, the particular facility was costed for an upgrade to add additional
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precipitation chemicals, such asacoagulant, or expandtheir existing chemical feed systemto accommodate
larger dosage rates.

Table7-5. Chemical Addition Design Method

Basisfor Design
Chemical Stoichiometry Reference' (mg/l)
Hydrochloric Acid X
Sodium Hydroxide X
Polymer 2.0
Sodium Bisulfate X
Ferric Chloride 75

(1) Source: Industrial Water Pollution Control, 2nd Edition.

Table 7-6. Treatment Chemical Costs

Treatment Chemical Cost*
Ferric Chloride $200/ton
Hydrochloric Acid $72/ton
Polymer $2.25/1b
Sodium Bisulfate $230/ton
Sodium Hydroxide $350/ton

(1) Source: 1992 Chemical Marketing Reporter.

Facilities without an installed chemical precipitation system were costed for an entire metals
precipitation system. The chemical feed rates used at aparticular facility for either an upgrade or anew
system were based upon stoi chiometric requirements, pH adjustments, and buffering ability of theraw
influent.

In developing the CWT industry guideline, EPA’ sanaysisled the agency to conclude that the
stoichiometric requirementsfor chemica addition far outweighed the pH and buffer requirements. It was

determined that 150 percent of the stoi chiometric requirement woul d sufficiently accommodatefor pH
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adjusment and buffering of the solution. An additiona 50 percent of the stoichiometric requirement was
included to react with metals not on the POC ligt. Findly, an additional 10 percent was added as excess.
Therefore, atota of 210 percent of the stoichiometric requirement was used in developing costs.

Sodium Hydroxide Feed Systems

The stoichiometric requirement for sodium hydroxide to remove a particular metd is based upon
the generic equation:

Ib. _ - | bM removed
treatment chemical year

val ence,, } { MW,

treatment chemical
MW,, val ence, . ca

where, M isthe target metd and MW is the molecular weight.

The caculated amounts of sodium hydroxide to remove a pound of each of the selected meta
pollutants of concern are presented in Table 7-7. For indirect dischargers, only those metals which were
determined to pass through a POTW were used in determining the stoichiometric requirements. The other
metads present in the wastewater will be accommodated for by the additiond 110 percent of the
goichiometric requirement. Sodium hydroxide chemica feed system costs were developed for many
facilities usng the WWC costing program. Reported facility loadings were usad to establish the sodium
hydroxide dosage requirement. WWC unit process 45 was used to develop capita and O&M costs for
sodium hydroxide feed systems. The capital and O&M cost curves developed for sodium hydroxide feed
systems, based upon the calculated dosages, are presented as Equations 7-1 and 7-2, respectively.
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Table 7-7. Sodium Hydroxide Requirements for Chemical Precipitation

Dosage Rate
Pollutant Sodium Hydroxide (Ib/Ib metal removed)
Aluminum 4.45
Antimony 1.64
Arsenic 2.67
Boron 11.10
Cadmium 0.71
Chromium 231
Copper 1.26
Iron 2.15
Lead 0.77
Manganese 291
Mercury 0.40
Molybdenum 2.50
Selenium 2.03
Silver 0.74
Tin 1.35
Titanium 334
In(Y) = 10.653 - 0.184In(X) + 0.040In(X)? (7-1)
In(Y) = 8.508 - 0.0464In(X) + 0.014In(X)? (7-2)

where:
X = Dosage Rate (Ib/day), and
Y = Cost (1992 $)

Figures7-2 and 7-3 graphically present the sodium hydroxidefeed system capital and O& M cost
curves, respectively.

Cogtsfor asodium hydroxide feed system are estimated using the WWC unit process cost number
45, Costs are based on sodium hydroxide dosage rates between 10-10,000 Ib/day, with dry sodium
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hydroxide used at rates|ess than 200 |[b/day, and liquid sodium hydroxide used at higher feedrates. The
costing program assumes that dry sodium hydroxide (98.9 percent pure) isdelivered in drumsand mixed
to a 10 percent solution on-site. A volumetric feeder isused to feed sodium hydroxideto oneof two tanks,
one for mixing the 10 percent solution, and onefor feeding. Two tanks are necessary for this process
because of the dow rate of sodium hydroxide addition due to the high heat of solution. Eachtank is
equipped with amixer and a dua -head metering pump, used to convey the 10 percent solution to the point
of gpplication. Pipeand vavingisrequired to convey water to the dry sodium hydroxide mixing tanksand
between the metering pumps and the point of application.

A 50 percent sodium hydroxide solution ispurchased, premixed and delivered by bulk transport
for feed rates greater than 200 [b/day. The 50 percent solution contains 6.38 pounds of sodium hydroxide
per gallon, which is stored in fiberglass reinforced polyester tanks designed to ahold 15 day capacity.
Dud-head metering pumpsare used to convey theliquid solution to the point of gpplication, and astandby
metering pump isprovided in al systems. The storage tanks are located indoors, Since 50 percent sodium
hydroxide begins to crystallize at temperatures less than 54EF.

Ferric Chloride Feed Systems

Ferric chloride feed systems were costed using the WWC unit process 40. Costs were based
upon adosage rate of 75 mg/l of ferric chloride. The capital and O&M cost curves developed for ferric
chloride feed systems are based upon the calculated dosage and are presented asEquations 7-3 and 7-4,

respectively.
In(Y) = 11.199 - 0.136In(X) + 0.054In(X)? (7-3)
In(Y) = 8.808 - 0.408In(X) + 0.074In(X)? (7-4)
where:

X = Dosage Rate (Ib/hr), and
Y = Cost (1992 $)
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Figures 7-4 and 7-5 graphically present the ferric chloride feed system capital and O& M cost
curves, respectively. Costsfor ferric chloridefeed facilitiesare based on storage and feeding a43 percent
solution of ferric chloride with aweight of 12 pounds per gdlon (5.2 Ibsdry ferric chloride/gallon). The
solutionisstored in covered fiberglassreinforced polyester tanks designed to hold a15 day supply. Cost
estimatesinclude dual-head metering pumps (one standby) with materialssuitablefor ferric chlorideand
150 feet of stainless stedl pipe and associated valves. Automatic or feed back controls are excluded.

Sodium Bisulfite Feed Systems

Sodium bisulfitefeed systemswere costed using the WWC unit process42. Costswere based
upon astoichiometric requirement of 2.81 mg/l of sodium bisulfite per 1 mg/l of tota chromium. The capita
and O& M cost curves devel oped for sodium bisulfite feed systems are based upon the cal culated dosage
and are presented as Equations 7-5 and 7-6, respectively.

In(Y) = 10.822452 - 0.010997In(X) + 0.038691In(X)> (7-5)

In(Y) = 8.418772 + 0.51824In(X) + 0.039838In(X)> (7-6)
where:

X = Dosage Rate (Ib/hr), and

Y = Cost (1992 $)

Figures 7-6 and 7-7 graphically present the sodium bisulfite feed system capital and O& M cost
curves, respectively.

A five minute detention period is provided in the dissolving tank. Fifteen daysof sorageisinduded
using mild steel storage hopperswhich arelocated indoors. Sodium bisulfiteis conveyed pneumatically
from bulk delivery trucksto the hoppers, with the blower located on the delivery truck. Hopper costs
include dust collectors. Bag loaders are used on the feeder in systems too small for bulk systems.
Volumetric feeders are used for al ingtallations. Solution tanks are located directly benegath the storage
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Figure 7-5
Ferric Chloride O& M Cost Curve
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Figure 7-6
Sodium Bisulfite Capital Cost Curve
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hoppers. Conveyance from the solution tanks to the point of application is by dual-head diaphragm
metering pumps.

Hydrochloric Acid Feed Systems

Hydrochloric acid is necessary to neutraize the waste stream or adjust the waste stream for

mg/L H,SO, * (1O&initia| POH o 1 q&final pOH) mol OH*|} 1 mol H,S0, 98,000 mg
S 1L 2 mol H* J{ 1 mol H,S0,

chemicd trestment. The amount necessary was cal culated using the following equation.
To dlow for solution buffering, 10 percent excess acid was added.

Hydrochloric acid feed systems were costed using the WW(C unit process 46. The capital and
O&M cost curves developed for hydrochloric acid feed systems, based upon the calculated feed rate, are
presented as Equations 7-7 and 7-8, respectively.

In(Y) = 10.431273 - 0.196812In(X) + 0.044247In(X)? (7-7)

In(Y) = 7.630396 + 0.312305In(X) - 0.002419In(X)? (7-8)
where:

X = Feed Rate (gpd), and

Y = Cost (1992 $)

Figures 7-8 and 7-9 graphicaly present the hydrochloric acid feed system capital and O&M cost
curves, repectively.

Costs are based on systems capable of metering concentrated acid from a storage tank directly to
the point of application. For feed rates up to 200 gpd, the concentrated acid is ddivered in drums and
dored indoors. At higher flow rates, the acid is ddivered in bulk and stored outdoors in fiberglass
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reinforced polyester tanks. Acidisstored for 15 days, and astandby metering pump isincluded for all
installations.

Polymer Feed Systems

WWC unit process 34 was used to cost polymer feed systems. Polymer dosageratein Ib/hr was
caculated based upon atarget concentration of 2 mg/l using thefacility’ sflow rate. Although thismodule
isdesigned to cost for aliquid dum feed system, costs generated by this module were determined to be
more reasonable and accurate in devel oping polymer system costs than the WWC unit process 43 for
polymer feed systems. The capita and O& M unloaded cost curves developed for polymer feed systems
are presented as Equations 7-9 and 7-10, respectively.

In(Y) = 10.539595 - 0.13771In(X) + 0.052403In(X)? (7-9)

In(Y) = 9.900596 + 0.99703In(X) + 0.00019In(X)>? (7-10)
where:

X = Dosage Rate (Ib/hr), and

Y = Cost (1992 $)

Figures 7-10 and 7-11 graphically present the polymer feed system capitd and O&M cost curves,
respectively.

Polymer isstoredfor 15 daysin fiberglassreinforced polyester tanks. For smdler ingtdlations, the
tanksarelocated indoorsand | eft uncovered, and for larger ingtall ationsthe tanks are covered and vented,
withinsulationand heeting provided. Dua-head metering pumpsddiver the polymer from the storagetank
and meter theflow to the point of gpplication. Feed costsinclude 150 feet of 316 stainless stedl pipe, dong
with fittingsand valves, for eech metering pump. A standby metering pumpisinduded for each ingtalation.

7-30



TE-L

Cost ($)

Figure 7-10
Polymer Feed Capital Cost Curve

A WWC Cost

1000000

100000

10000 L1 1 I N B B B A 1 1

5 10 100 1000

10000

Dosage Rate (Ib/hr)



1e+009

1e+008

__ 1e+007
&
I\lv
w 3
N O

1000000

100000

10000

A

Polymer Feed O& M Cost Curve

WWC Cost

Figure 7-11

10

100

Dosage Rate (Ib/hr)

1000

10000



7.3.1.2 Pumping

Wastewater pumping costs were estimated using WWC unit process 92, and are based on flow
rate. The capital and O&M cost curves developed for pumping are presented as Equations 7-11 and 7-

12, respectively.
In(Y) = 10.048 + 0.167In(X) - 0.001In(X)? (7-11)
In(Y) = 7.499 + 0.024In(X) + 0.0429In(X)? (7-12)
where:

X = Flow Rate (gpm), and
Y = Cost (1992 $)

Figures7-12 and 7-13 graphicaly present the pumping capitd and O& M cost curves, respectively.

7.3.1.3 Rapid Mix Tanks

Capita and O& M cogsfor rapid mix tanks were estimated using the WWC unit process 104 and
are based on reinforced concrete basins. The capita and O&M cost curves developed for rapid mix tanks
based upon flow rate are presented as Equations 7-13 and 7-14, respectively.

In(Y) = 12.234467 - 0.677898In(X) + 0.078143In(X)? (7-13)

In(Y) = 10.730231 + 0.614141In(X) + 0.083221In(X)? (7-14)
where:

X = Flow Rate (MGD), and

Y = Cost (1992 $)

Figures 7-14 and 7-15 graphically present the rapid mix tank capital and O& M cost curves,
respectively.
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Figure 7-12
Wastewater Pumping Capital Cost Curve
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Commonwall congtruction isassumed for multiplebasins. Costsinclude vertical shaft, variable
gpeed turbine mixerswith 304 stainless steel shafts, paddles, and motors. Costsarebased ona G value
(Gisthemeantemporal velocity gradient which describesthe degree of mixing; i.e., thegreater thevalue
of G the greater the degree of mixing) of 300 (3 ft-Ibs/sec/cu. ft.) and awater temperature of 15eC. The
energy requirements areafunction of G vaue, water temperature, and an overall mechanism efficiency of

70 percent.

73.14 Flocculation

A cost curve was devel oped for flocculation using the WWC cost program. WW(C unit process
72 wasused. Costsfor flocculation were based upon afunction of flow at a hydraulic detention time of
20 minutes. The capitd and O& M cost curves developed for flocculation are presented as Equations 7-15
and 7-16, respectively.

In(Y) = 11.744579 + 0.633178In(X) - 0.015585In(X)? (7-15)

In(Y) = 8.817304 + 0.533382In(X) + 0.002427In(X)? (7-16)
where:

X = Flow Rate (MGD), and

Y = Cost (1992 $)

Figures 7-16 and 7-17 graphically present the flocculation capital and O&M cost curves,
respectively. Cost estimatesfor flocculation basinsare based on rectangul ar-shaped, reinforced concrete
structureswith adepth of 12 feet and length-to-widthratio of 4:1. Horizontal paddleflocculatorswere
used in costing becausethey areless expensive and moreefficient. Manufactured equipment costsare
based onaG vaueof 80. Cost estimatesfor drive unitsare based on variable speed drivesfor maximum
flexibility, and athough common drivesfor two or more pardle basins are often utilized, the costs are based

on individual drivesfor each basin.
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Figure 7-16
Flocculation Capital Cost Curve
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Energy requirementsare based on aG va ue 80 and an overall motor/mechanism efficiency of 60
percent. Labor requirements are based on routine operation and maintenance of 15 min/day/basin and a

4 hour oil change every 6 months.

7.3.15 Primary Clarification

Cost curveswere devel oped for primary clarification using the WWC cost program. WWC unit
process 118 for arectangular basn witha 12 foot sdewa| depthwasused. Costsfor primary clarification
were based upon afunction of flow rate, using an overflow rate of 900 gallons per day per squarefeetin
caculating tank size. The capita and O& M cost curves developed for primary clarification are presented
as Equations 7-17 and 7-18, respectively.

In(Y) = 12.517967 + 0.575652In(X) + 0.009396In(X)? (7-17)

In(Y) = 10.011664 + 0.268272In(X) + 0.00241In(X)>? (7-18)
where:

X = Flow Rate (MGD), and

Y = Cost (1992 $)

Figures7-18 and 7-19 graphically present the primary clarification capital and O& M cost curves,
respectively.

Edtimated costs are based on rectangular basinswith a 12 foot side water depth (SWD), and chain
and flight dudge collectors. Costsfor the structure assumed common wall construction, and include the
chainandflight collector, collector drivemechanism, weirs, thereinforced concrete structure complete with

inlet and outlet troughs, a sludge sump, and sludge withdrawal piping.

7.3.1.6 Secondary Clarification

Cost curveswere devel oped for secondary clarification using the WWC cost program. WWC unit
process 118 for arectangular basin with a 12 foot sdewall depth, and chain and flight collectors was used.
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Figure 7-18
Primary Clarifier Capital Cost Curve
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Figure 7-19
Primary Clarifier O&M Cost Curve
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Cogtsfor secondary clarification were based upon afunction of flow rate, using an overflow rate of 600
galons per day per squarefeet in caculating tank size. The capital and O& M cost curves developed for
secondary clarification are presented as Equations 7-19 and 7-20, respectively.

In(Y) = 12.834601 + 0.688675In(X) + 0.035432In(X)? (7-19)

In(Y) = 10.197762 + 0.339952In(X) + 0.015822In(X)? (7-20)
where:

X = Flow Rate (MGD), and

Y = Cost (1992 $)

Figures 7-20 and 7-21 graphically present the secondary clarification capital and O&M cost
curves, repectively. Cogtsfor the structure assumed common wall congtruction, and include the chain and
flight collector, collector drive mechanism, welirs, thereinforced concrete structurecompletewith inlet and
outlet troughs, adudge sump, and dudge withdrawal piping. Y ard pipingto and from the clarifier isnot

included in the above costs, but accounted for by the engineering cost factors.

7.3.1.7 Sand Filtration

A capita cost curve, asafunction of flow rate, was devel oped for asand filtration system using
vendor supplied quotes. The cost curve used in this study was devel oped as part of the CWT effluent
guidelines effort. The capital cost curve developed for sand filtration is presented as Equation 7-21.

In(Y) = 12.265 + 0.658In(X) + 0.0361n(X)> (7-21)
where:

X = Flow Rate (MGD), and

Y = Capital Cost (1992 $)

O&M cogtsfor filter operation were estimated as 50 percent of the capital cost. Figure 7-22 graphically

presents the sand filtration capital cost curve.
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Figure 7-20
Secondary Clarifier Capital Cost Curve
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Figure 7-21
Secondary Clarifier O&M Cost Curve
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Figure 7-22
Sand Filtration Capital Cost Curve
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Thetotd capitd cogsfor the sand filtration systems represent equipment and inddlation cods. The
total construction cost includesthe costsof thefilter, instrumentation and controls, pumps, piping, and
installation. The operation and maintenance costs include energy usage, maintenance, labor, taxes, and

insurance.

7.3.2 Sludge Treatment and Disposal

The method of devel oping dudge treatment and disposal costs are presented in the following

sections.

73.21 Plate and Frame Pressure Filtration

Regulatory costsfor dudge dewatering were devel oped using cost curvesfrom the CWT effluent
guiddineeffort. Costsarefor adudge dewatering system using aplate and frame pressurefilter, and are
based upon flow rate. Only facilities without installed sludge treatment were costed.

Thecapital and O& M cost curves devel oped for aplate and framefilter press dudge dewatering
are presented as Equations 7-22 and 7-23, respectively.

In(Y) = 15.022877 + 1.1199216In(X) + 0.063001In(X)>2 (7-22)

In(Y) = 12.52046 + 0.713233In(X) + 0.066701In(X)? (7-23)
where:

X =Flow (MGD), and

Y = Cost (1992 $)

Figures 7-23 and 7-24 graphically present the plate and frame dudge dewatering capital and O& M
cost curves, respectively. For facilitieswith aflow rate of lessthan 1,500 gallons per day, the O&M costs
were estimated as 50 percent of the capital cost.

The components of the plate and frame pressurefiltration system include: filter plates, filter cloth,

hydraulic pumps, pneumatic booster pumps, control panel, connector pipes, and support platform.
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Figure 7-23
Sludge Dewatering Capital Cost Curve

A WWC Cost

16+008 £
1e+007 £
.8 -
& B 1000000 E
© 0O -
100000 E
10000 1 L1l 1 L1l 1 L1l 1 [ I B
0.001 0.01 0.1 1 10

Flow (MGD)



Figure 7-24
Sludge Dewatering O& M Cost Curve
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Equipment and operational costswere obtained from manufacturers recommendations. Thecapital cost
equation was developed by adding installation, engineering, and contingency costs to the vendors
equipment costs. The O& M costs were based on estimated el ectricity usage, maintenance, labor, taxes
and insurance, and filter cake disposal costs. The labor requirement for the plate and frame pressure

filtration system was approximated at 30 minutes per cycle per filter press.

7.3.2.2 Filter Cake Disposal Costs

Filter cake was costed for off-site disposal at alandfill. A facility'sfilter cake generation was
cal culated using the difference between the facility'sloadings and allowabl e effluent concentration. A
facility's total influent loading was calculated by taking the sum of the average metals and TSS
concentrationsmultiplied by the basdlineflow. Effluent concentrationswere developed smilarly usng the
LTAsfor each option. Then, the dudge generation in the treatment system was cal cul ated astheinfluent
loading minus the amount in effluent loading, converted to an annual amount (Ibs/yr). The amount of
treatment chemicals added to the system (based upon BPT/PSES option) was also included in the
calculation of dudge generation. Theamount of total dudge generated in thetreatment system wasthen
converted to awet weight basis assuming 35 percent solidsfilter cake. Off-site disposal costs were
estimated at $0.19/Ib and was based upon the median cost reported by CHWC facilities in the
Questionnaire responses. This cost includes transportation, handling, conditioning, and disposal of the
cake. Costs are based upon afilter cake of 35 percent solids.

7.4 ADDITIONAL COSTS

In order to completethe costing for each regul atory option, costs other than trestment component
costs were developed. These additional costs are required in order to accommodate for other costs
associated with the devel opment of the guideline. Thefollowing additiona costswereincluded inthetota
guideline option costs for each facility, as needed:

7-51



retrofit
monitoring

RCRA permit modifications

QO O O

land costs

Each of these additional costs arefurther discussed and defined in the following sections. Totd
facility compliance costs under each BPT/BCT/BAT and PSES option were devel oped by adding
individual treatment technology costs with these additional costs.

Fina capital costs developed for each facility were then amortized using a7 percent interest rate
over 15years. Thisannualized capital cost was then added to the annual O& M cost to develop atota

annual cost for each guideline option.

74.1 Retrofit and Upgrade Costs

A retrofit cost factor was applied when additional equipment or processes were needed to be
added to existing systems. Retrofit costs cover the need for system modifications and components, such
aspiping, vaves, controls, etc., which are necessary in order to connect new trestment units and processes
to an existing treatment facility. An upgrade cost factor was aso applied to alow for existing treatment
systemsto be enhanced to provide sufficient trestment capability. The combined retrofit and upgrade cost
factor was estimated at 25 percent of the installed capital cost of the equipment.

74.2 Land Costs

Land costs provide for the value of the land requirements needed for the installation of the
BPT/BCT/BAT/PSES treatment technology. Land costs were estimated based upon the expected land
requirements for the new treatment units. Land size increments of either 0.5, 1 or 2 acreswere used
depending on the expected size of the required treatment system.

Land costs vary greatly across the country depending upon the region and state. Therefore, a
national average would not be appropriatefor costing purposes. State-specific unit land costs ($/acre)
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were developed for each state. These state-specific unit land costs were based upon the average land
costs for suburban sitesin each state and were obtained from the 1990 Guide to Industrial and Redl Edtate
Office Markets Survey. Costs were corrected to 1992 dollars using engineering cost factors.

According to the survey, unimproved sitesare the most desirablelocation for development and are
generaly zoned for industrial usage. State-specific unit land costs were developed by averaging the
reported unimproved site survey datafor the various size ranges (zero to 10 acres, 10 to 100 acres, and
greater than 100 acres). Regiona averageswere used for sateswhich did not have dataprovided. Hawali
was not used in devel oping regional average costs, dueto extremely high costs. Table 7-8 presentsthe
developed sate-specific unitland costsused in cogting. Facility land costsfor thisrulevaried from $11,500
to $237,628.

743 RCRA Permit Modification Costs

No cost associated with the modification of an existing RCRA Part B permit wasincluded for any
hazardous waste facilities requiring an upgrade or additional treatment processes. The wastewater
treatment unit exemption (40 CFR 264.1(g)(6), 40 CFR 265.1(c)(10)) exempts wastewater trestment units
that are subject to NPDES or pretreatment requirements under the Clean Water Act from certain RCRA
requirements, such as permitting modifications. Wastewater treatment unitsthat are exempt from certain
RCRA requirements are defined in 40 CFR 260.10. Since dl units costed under thisrule fal under this

exemption, no costs were assumed to be associated for the CHWC Industry.

Table 7-8. State Land Costst

State Land Cost State Land Cost
(1992 $/acre) (1992 $/acre)
Alabama 24,595 Nebraska 26,659
Alaska? 87,593 Nevada 39,204
Arizona 49,790 New Hampshire 57,238
Arkansas 17,170 New Jersey 96,598
Cdifornia 325,000 New Mexico 29,083
Colorado 47,045 New York 118,814
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State Land Cost State Land Cost
(1992 $/acre) (1992 $/acre)

Connecticut 58,570 North Carolina 36,590
Delaware 58,806 North Dakota? 22,127
Florida 68,335 Ohio 15,744
Georgia 78,408 Oklahoma 26,267
Hawaii 1,176,120 Oregon 54,886
|daho? 87,593 Pennsylvania 34,892
lllinois 39,204 Rhode Island? 64,608
Indiana 22,764 South Carolina 23,000
lowa 9,670 South Dakota? 22,127
Kansas 7,605 Tennessee 22,543
Kentucky 31,363 Texas 51,488
Louisiana 61,158 Utah? 87,593
Maine 21,170 Vermont? 64,608
Maryland 121,532 Virginia 43,124
Massachusetts 64,687 Washington 68,764
Michigan 14,740 West Virginia? 51,133
Minnesota 22,738 Wisconsin 18,818
Mississippi 14,113 Wyoming? 87,593
Missouri 43,124 Washington, DC 188,179
Montana? 87,593

(1) Source: 1990 Guideto Industrial and Real Estate Office Markets Survey.

(2) Nodata available for Sate, regional average used.

744 Monitoring Costs

Costswere devel oped for themonitoring of treatment system effluent. Costswere devel oped for

both direct and indirect dischargers and were based upon the following assumptions:

C Monitoring costs are based on the number of outfalls through which wastewater is
discharged. The costs associated with asingle outfal is multiplied by the total number of
outfallsto arrive at the total cost for afacility. The estimated monitoring costs are
incremental to the costs already incurred by the facility.

C The capital costs for flow monitoring equipment are included in the estimates.
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C Sampl e collection cogts (equi pment and | abor) and sampl e shipment costs are not included
inthe estimates becauseit isassumed that thefacility isaready conducting these activities

as part of its current permit requirements.

Based upon areview of current monitoring practicesat CHWC facilities, many conventional and
non-conventiond parameters, aswell asmetds, are dready being monitored on aroutinebasis. Therefore,
monitoring costswere devel oped based upon daily monitoring of TSS and weekly monitoring of metals.
Current compliancemonitoring for existing facilitiesisgenerally lessthan thefrequency used for estimating
the monitoring costs of thisrule. Table 7-9 presentsthe monitoring costs per sampletypefor the CHWC
Industry.

Table7-9.  Analytical Monitoring Costs

Pollutants Cost/Sample ($)*
TsS 6.00
Metals 40.00/metdl

(1) Cost based on 1998 analytical laboratory costs adjusted to 1992 dollars.

7.5 WASTEWATER OFF-SITE DISPOSAL COSTS

An evaluation was conducted to determine whether it would bemore cost effective for low flow
facilitiesto have their CHWC wastewaters hauled off-site and treated/disposed at a CWT facility, as
opposed to on-gite wastewater treatment. Total annua costs for new or upgraded wastewater treatment
facilitieswere compared to the costsfor off-sitetreatment at aCWT facility. Off-stedisposa costswere
estimated at $0.25 per gallon of wastewater treated. Transportation costs were added to the off-site
treatment costs at arate of $3.00 per loaded mile using an average distance of 250 milesto the treatment
facility. Trangportation costswere based upon the use of a5,000 gallon tanker truck load. Facilitieswhich
treat their wastewaters of f-site are considered zero dischargers and hence would not incur ancillary costs

such asresidual disposal, monitoring and land, except for permit modification costs. After review and

7-55



comparison of costs, EPA found off-site disposal costs to be cost prohibitive because it was more

expensive than on-site treatment. Therefore none of the eight facilities were costed for off-site disposal.

7.6 COSTSFOR REGULATORY OPTIONS

Thefollowing sections present the treatment costsfor complying withthe CHWC guidelinefor the
BPT/BCT/BAT, PSES, NSPS, and PSNS options.

7.6.1 BPT/BCT/BAT Costs

One BPT/BCT/BAT option was selected based upon the treatment technology sampled at a
selected facility. Engineering costs for this BPT/BCT/BAT option is presented below.

7.6.1.1 BPT/BCT/BAT Option: Two-Stage Chemical Precipitation and Sand Filtration

The BPT/BCT/BAT option congsts of atwo-stage chemica precipitation trestment system using
sodium hydroxideinthefirst precipitation stage with ferric chloride and sodium hydroxidein the second
stage. Sodium bisulfiteisused at the head of the treatment system for hexavaent chromium removal. A
sandfilter isprovided at the end of the treatment system to polish the effluent. Sudge dewateringisaso
provided in thisoption. Table 7-10 presentsthetota capital and O& M costsfor thisoption. Thistable

also presents the total amortized annual cost for each facility.

7.6.2 PSES Costs

One PSES option was selected based upon thetechnology sampled at a selected facility. This
PSES optionisequivaent tothe BPT/BCT/BAT option presented above. Engineering costisfor thisPSES

option is presented below.
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7.6.2.1 PSES Option: Two-Stage Chemical Precipitation and Sand Filtration

The PSES option congists of atwo-stage chemical precipitation treatment system using sodium
hydroxide in the first precipitation stage with ferric chloride and sodium hydroxide in the second stage.
Sodium bisulfiteis used a the head of the treetment system for hexavdent chromium remova. A sand filter
isprovided at the end of thetreatment system. Sludge dewatering isalso providedinthisoption. This
PSES optionisequivaent tothe BPT/BCT/BAT option. Table 7-10 (previoudy referenced) presentsthe
totd capital and O&M costsfor thisoption. Thistable aso presents the total amortized annual cost for

each facility.

7.6.3 New Source Performance Standards Costs

The New Source Performance Standards (NSPS) for the CHWC Industry are equivalent to the
limitationsfor the BPT/BCT/BAT option. Therefore, NSPS congsts of atwo-stage chemical precipitation
treatment system using sodium hydroxide in thefirst precipitation stage with ferric chloride and sodium
hydroxidein the second stage. Sodium bisulfiteisused at the head of the trestment system for hexavaent
chromium reduction. A sand filter is provided at the end of the treatment system to polish the effluent.
Sludge dewatering isaso provided in thisoption. NSPS costswere estimated using an industry average
flow rate of approximately 280,948 gpd and loadings smilar to the representative BPT/BCT/BAT facility
(seeSection 6). Thetotal NSPSamortized annud cogt is$550,248 assuming an averagefacility daily flow
of 280,948 gpd. A breakdown of the NSPS capital and O& M costs are presented on Table 7-11.

7.6.4 Pretreatment Standards for New Sources Costs

The Pretreatment Standards for New Sources (PSNS) for the CHWC Industry isequivalent to
thelimitationsfor the PSES option. Thisoptionisaso equivaent to the BPT/BCT/BAT option. Therefore,
PSNS conssts of atwo-stage chemica precipitation treatment system using sodium hydroxide in the first
precipitation stage with ferric chloride and sodium hydroxidein the second stage. Sodium bisulfiteisused
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Table 7-10. Summary of Costs - BPT/BCT/BAT/PSES Final

AVERAGE CAPITAL COSTS($) AMORTIZED O & M COSTS($/YR) TOTAL
FLOWRATE RETROFIT & PERMIT TOTAL TOTAL CAPITAL* SOLIDS TOTAL ANNUAL
ID# (gpd) EQUIPMENT UPGRADE MODIFICATION LAND CAPITAL ($/YR) EQUIPMENT DISPOSA L MONITORING 0& M COST ($/YR)
5736 144,290 611,635 152,909 0 61,158 825,701 90,658 140,834 6,715] 32,454 180,003 270,661
5737 174,360 0| 0| 0 0| 0 0 0 31,078 31,078 31,078
5761 510,490 880,521 220,130 0 193,198 1,293,849 142,058 178,681 23,586 30,678 232,945 375,002
5765 47,340 757,143] 0| 0 237,628 994,771 109,221 184,273 29,186 20,010 233,469 342,690
5782 114,010 496,348 124,087 0 23,000 643,435 70,646 100,143 6,606 20,628 127,377 198,023
5797 135,580 528,301 132,075 0 51,488 711,864 78,159 104,742 6,116 20,910 131,768 209,927
5798 1,007,640 874,679 218,670 0 102,976 1,196,325 131,350 244,830 47,994 30,686 323,510 454,860
5720 113,870 1,183,603 0| 0 45,530 1,229,133 134,952 285,533 76,606 35,470, 397,610 532,562
TOTALS 2,247,580 5,332,230 847,871 0 714,978 6,895,079 757,043 1,239,035 196,810 221,914 1,657,759 2,414,802
* A ssuming 7%interest over afifteen year period.
NOTE: Due to low flow, costs for 5037 and 5624 were calculated based on off-site disposal cost
Table 7-11. Summary of Costs - NSPSPSNS

AVERAGE CAPITAL COSTS($) AMORTIZED O &M COSTS($/YR) TOTAL

FLOWRATE RETROFIT & PERMIT TOTAL TOTAL CAPITAL* SOLIDS TOTAL ANNUAL
TYPE (gpd) EQUIPMENT UPGRADE MODIFICATION LAND CAPITAL ($/YR) EQUIPMENT DISPOSA L MONITORING O&M COST ($/YR)
NSPS 280,948| 1,693,819 0 0 149,176 1,842,995 202,351 298,300 14,128| 35,470 347,897 550,248|
PSNS 280,948| 1,693,819 0 0 149,176 1,842,995 202,351 298,300 14,128| 35,470 347,897 550,248|

* A ssuming 7% interest over afifteen year period.




a thehead of thetreatment systlem for hexava ent chromium reduction. Sudge dewateringisaso provided
inthisoption. PSNS costswere estimated using anindustry average flow rate of approximately 280,948
gpd and loadingssimilar to therepresentative BPT/BCT/BAT facility (see Section 6.0). Thetotal PSNS
amortized annual cost is $550,248 assuming an average facility flow of 280,948 gpd. A breakdown of
the PSN'S capital and O& M costs are presented on Table 7-11, referenced above.

7-59



SECTION 8
DEVELOPMENT OF LIMITATIONSAND STANDARDS

Thissection describesvarious waste treatment technol ogiesand their costs, pollutantschosen for
regul ation, and pollutant reductions associ ated with the different treatment technol ogieseval uated for the
find effluent limitations guidelines and gandardsfor the Commercia Hazadous Waste Combustor (CHWC)
Industry. The limitations and standards discussed in this section are Best Practicable Control Technology
Currently Available (BPT), Best Conventiona Pollutant Control Technology (BCT), Best Available
Technology Economically Achievable (BAT), New Source Performance Standards (NSPS), Pretrestment
Standards for Existing Sources (PSES), and Pretreatment Standards for New Sources (PSNS).

For thisrule, EPA has combined the presentation of the final regulatory option for direct and
indirect dischargers. EPA has combined these because there are no differences between direct and indirect
dischargeswith respect to the characteristics of wastewater generated or the model process technologies
consderedto developthefind limitationsand standards, aswell asto prevent thedisclosure of confidentia

business information.

8.1 ESTABLISHMENT OF BPT/BCT/BAT/PSES

Generdly, EPA bases BPT upon the average of the best current performance (in termsof pollutant
removalsin treated effluent) by facilities of various sizes, ages, and unit processes within an industry
subcategory. The factors considered in establishing BPT include: (1) the total cost of applying the
technology relaiveto pollutant reductions, (2) the age of process equipment and facilities, (3) the processes
employed and required process changes, (4) the engineering aspects of the control technology, (5) non-
water quaity environmenta impactssuch asenergy requirements, air pollution, and solid waste generation,
and (6) such other factorsasthe Administrator deems appropriate (Section 304(b)(2)(B) of the Act.) As
noted, BPT technology representsthe average of the best existing performances of facilitieswithinthe
industry. EPA looksat the performance of the best operated treatment systems and cal culateslimitations

from somelevd of average performance of these "best” facilities. For example, inthe BPT limitationsfor
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the Oragnic Chemicds, Plagtics, and Synthetic Fibers (OCPSF) Category, EPA identified “best” facilities
onaBOD performance criteriaof achieving a95 percent BOD remova or aBOD effluent leve of 40 mg/l
(52 FR 42535, November 5, 1987). When existing performance is uniformly inadequate, EPA may
requireahigher level of control thaniscurrently in placeinanindustria category if EPA determinesthat
the technology can be practically applied. BPT may be transferred from a different subcategory or
category. However, BPT normally focuses on end-of -processtreatment rather than process changesor
internal controls, except when these technologies are common industry practice.

The cost/effluent reduction inquiry for BPT is alimited balancing one, committed to EPA's
discretion, that does not require the Agency to quantify effluent reduction benefitsin monetary terms. (See,
e.g., Americanlron and Sted v. EPA, 526 F. 2d 1027 (3rd Cir., 1975.)) Inbalancing costs against the

effluent reduction benefits, EPA considers the volume and nature of discharges expected after gpplication
of BPT, the genera environmenta effects of pollutants, and the cost and economic impacts of the required
level of pollution control. In developing guidedines, the Act does not require or permit consideration of
water qudity problemsattributable to particular point sources, or water quaity improvementsin particular
bodies of water. Therefore, EPA has not consdered these factorsin developing thefind limitations. (See
Weyerhaeuser Company v. Costle, 590 F. 2d 1011 (D.C. Cir. 1978.))

EPA set BAT effluent limitations for the CHWC Industry based upon the same technologies

evaluated for BPT. Thefina BAT effluent limitations control identified priority and non-conventiona
pollutants discharged from facilities. EPA hasnot identified any more stringent trestment technology option
which it considered to represent BAT level of control applicable to facilities in thisindustry.

EPA consdered and rg ected zero dischargeaspossible BAT technology for thefollowing reasons.
EPA determined that combustors have two main optionsfor achieving zero discharge -- off-site disposa
or on-gteincineration. Facilitieswill likely choose off-sitedisposal wherethe cost of on-siteincineration
is greater than the cost of off-site disposal. But off-site disposal ultimately resultsin some pollutant
discharge to surface waters which will exceed the level achieved by BPT unless the limitations and
dandards applicableto the off-ste treater are equivaent to thisguideline. EPA is concerned that adopting
aBAT zero dischargerequirement may, in actuaity, result in fewer effluent reductionsthan expected from



today’ slimitations and standards. The second option for zero dischargeis on-ste disposal/dimination. In
thiscase, afacility must either incinerateits scrubber water or replaceitswet scrubbing sysemwith adry
scrubber. EPA has determined that on-site incineration would be more expensive than off-site disposa
and thereforewould result in off-ste trestment. Similarly, EPA believes, but cannot confirm, that the cost
of changing ar pollution control systemsis probably so high that acombustor would send its scrubber water
off-site for treatment. Moreover, even if the cost is not greater, EPA found that replacement of wet
scrubbing systems with dry scrubbers may result in an unstable solid (as opposed to the stable solids
generated in wastewater treatment systems) that must be digposed of in alandfill, with potentidly adverse,
non-water quality effects. Consequently, EPA determined that zero discharge isnot, in fact, the best
availabletechnology. EPA ispromulgating BAT limitationsequal to the BPT limitationsfor the non-
conventional and priority pollutants covered under BPT.

Section 307(b) requires EPA to promulgate pretrestment standardsto prevent the introduction into
POTWsof pollutantsthat are not susceptible to treatment or which would interfere with the operation of
POTWs. EPA isestablishing PSES for thisindustry to prevent pass through of the same pollutants
controlled by BAT from POTWs to waters of the U.S.

EPA considered the same regulatory options asin the BPT anaysisto reduce the discharge of
pollutants by CHWC facilities. The Agency is proposing to adopt PSES pretreatment standards based
on the same technology as BAT.

Asdiscussed in Sections 2 and 6, EPA concluded that three of thefacilitiesit surveyed areusing
best practicable, currently availabletechnology. Thus, thefina BPT/BCT/BAT/PSES effluent limitations
are based on the data from three treatment systems.

As pointed out previoudy, CHWC facilitiesburn highly variable wastes that, in many cases, are
processresidua sand dudgesfrom other point sourcecategories. Thewastewater produced in combustion
of these wastes containsawide variety of metas. Chemical precipitation for these metasat asingle pH
isnot adequate treatment for metalsremoval from such ahighly variable waste stream. EPA'sreview of

existing permit limitationsfor the direct dischargers show that, in most cases, the dischargersare subject



to "best professiona judgment” (BPJ) concentration limitations which were devel oped from guiddinesfor

facilitiestreating and discharging much more specific waste streams (e.g. Metal Finishing limitations).

Specificaly, EPA hasbased thefinal BPT/BCT/BAT/PSES effluent limitationson datafrom the
CHWC facility used in the devel opment of the proposed IWC limitationsaswell as datafrom two other
CHWC facilities that submitted sampling datato EPA (See 64 FR 26714, May 17, 1999) following
proposa of the IWCrule. Based on athorough analysis of the sampling data, EPA considered only one
option for thefinal BPT/BCT/BAT/PSES limitations. EPA concluded that a two-stage precipitation
processwith or without asand filtration polishing step provided the greatest overall pollutant removalsat
acost that iseconomically achievable at most CHWC facilities. Consequently, EPA has based thefina
limitations on this treatment technology.

In determining BPT/BCT/BAT/PSES, EPA eva uated metds precipitation astheprincipd trestment
practicewithinthe CHWC Industry. Seven of theeight facilitiesinthe CHWC Industry currently use some
type of metas precipitation asameansfor waste trestment. The preci pitation techniques used by facilities
varied in the treatment chemicals used and in the number of stages of precipitation used.

The currently available treatment system for which the EPA assessed performance for
BPT/BCT/BAT/PSES is:

. Option 1 - Chromium Reduction (as necessary), Primary Precipitation, Solid-Liquid
Separation, Secondary Precipitation, Solid-Liquid Separation, with (or without) Sand
Filtration. Under Option 1, BPT/BCT/BAT/PSES limitations and standards would be based
upon two stages of chemical preci pitation, each followed by someform of separation and dudge
dewatering. The pHsused for the two stages of chemica precipitation would be different in order
to promote optimal removal of metals because different metals are preferentially removed at
different pH levels. In addition, thefirst stage of chemica precipitation is preceded by chromium
reduction, when necessary. Also, sandfiltrationisused at the end of the treatment train, when
necessary. In some cases, BPT/BCT/BAT/PSES limitations and standards would require the
current trestment technologiesin place to be improved by use of increased quantities of treatment
chemicals and additional chemical precipitation/sludge dewatering systems.



TheAgency ispromulgating BPT/BCT/BAT effluent limitationsfor 11 pollutantsand PSESfor 10
pollutants for the CHWC Industry. These limitations and standards were devel oped based on an
engineering evauation of the average leve of pollutant reduction achieved through application of the best
practical control technology currently available for the discharges of the regulated pollutants. Thedaily
maximum and monthly average BPT/BCT/BAT limitationsand PSES standardsfor the CHWC Industry
are presented in Tables 8-1 and 8-2, respectively. Long-term averages, daily variability factors and
monthly variability factors for the selected technology are also presented in Tables8-1 and 8-2. A
combination of two different methodol ogieswas used in the devel opment of thevariability factors (monthly
and daily). Specificaly, pollutant-specific variability factors were calculated and used when a meta
pollutant was detected asufficient number of timesin the effluent sampling data. However, when ametd
pollutant could not be cal culated using the effluent sampling datadue to the fact that too few pointswere
detected above theminimum level, agroup-level variability factor wasused. Thegroup-level variability
factor isthe mean of the pollutant-level variability factors caculated for the entire group of metalsfoundin
ggnificant concentrationsin thefacility used to estimate variability for the CHWC Industry. Thesemetd's
are: aluminum, antimony, arsenic, boron, cadmium, copper, iron, manganese, molybdenum, selenium,
titaniumand zinc. The Satistical Support Document of Proposed Effluent Limitations Guidelinesand
Sandardsfor Industrial Waste Combustors (EPA 821-B-99-010) provides more detailed information

on the development of the limitations for this option.

Table8-1. BPT/BCT/BAT Effluent Limitations (ug/l)

Pollutant or Long-Term Daily Monthly Maximum for Monthly
Pollutant Average Variability Variability Any One Day Average
Parameter Factor Factor

(ug/l) (Rounded) (Rounded) (ug/l) (ug/l)
Conventional Pollutants
TSS 27,200 4.2 13 113,000 34,800
pH €
Priority and Non-Conventional Pollutants
Arsenic 41.8 20 2.0 84 72
Cadmium 114 6.2 2.2 71 26




Pollutant or Long-Term Daily Monthly Maximum for Monthly
Pollutant Average Variability Variability Any One Day Average
Parameter Factor Factor

(ug/l) (Rounded) (Rounded) (ug/l) (ug/l)

Chromium 10 25 15 25 14
Copper 10.7 22 13 23 14
Lead 224 25 15 57 32
Mercury 0.899 25 15 2.3 13
Silver 5.27 25 15 13 8
Titanium 10.0 6.0 2.2 60 22
Zinc 37.3 22 15 82 54

(2)Within the range 6.0 to 9.0 pH units.

Table8-2.  PSES Pretreatment Standards (ug/l)

Pollutant or Long-Term Daily Monthly Maximum for Monthly
Pollutant Average Variability Variability Any One Day Average
Parameter Factor Factor

(ug/) (Rounded) (Rounded) (ug/l) (ug/l)

Priority and Non-Conventional Pollutants

Arsenic 41.8 2.0 2.0 84 72
Cadmium 114 6.2 2.2 71 26
Chromium 10 25 15 25 14
Copper 10.7 2.2 13 23 14
Lead 224 25 15 57 32
Mercury 0.899 25 15 2.3 13
Silver 5.27 25 15 13 8
Titanium 10.0 6.0 2.2 60 22
Zinc 37.3 22 15 82 54

EPA'sdecisonto base BPT limitations on the sel ected treatment reflects primarily an evaluation
of three factors: the degree of effluent reduction attainable, the total cost of the proposed treatment
technologiesin relation to the effluent reductions achieved, and potential non-water quality benefits. No
basis could be found for identifying different BPT limitations based on age, size, process or other

engineering factors. Neither the age nor the size of the CHWC facility will significantly affect either the
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character or treatability of the wastes or the cost of treatment. Further, the treatment process and
engineering aspects of the technol ogies considered have ardatively inggnificant effect becausein most
cases they represent fine tuning or add-ons to treatment technology aready in use. These factors
consequently did not weigh heavily in the development of these guidelines.

The Agency has concluded that this trestment system represents the best practicable technology
currently available and should be the basisfor the BPT limitationsfor thefollowing reasons. First, the
demongtrated effluent reducti onsattainabl e through thiscontrol technol ogy represent performancethat may
be achieved through the application of demonstrated treatment measures currently in operation inthis
industry. Threefacilitiesemploying theidentified BPT technology were usedin thedatabaseto calculate
the effluent limitations. This database reflects technology and removals readily applicableto dl facilities.
Second, the adoption of thisleve of control would represent asignificant reduction in pollutantsdischarged
into the environment (approximately 94,000 poundsof TSSand metals). Third, the Agency assessed the
total cost of water pollution controlslikely to beincurred, in relation to the effluent reduction benefits and
found those costs were reasonable. The pretax total estimated annualized cost in 1998 dollarsis
approximately $2.9 million at the eight direct and indirect discharging facilities. EPA’ sassessment shows
that one of theeight CHWC facilitieswill experiencealine closure asaresult of theinstallation of the
necessary technology.

EPA st BCT equivaent tothe BPT guidelinesfor the conventiona pollutants covered under BPT.
Indeveloping BCT limits, EPA considered whether there are technol ogiesthat achieve greater removals
of conventional pollutantsthanfor BPT, and whether thosetechnol ogies are cost-reasonabl eaccording to
the BCT Cost Test. EPA identified no technol ogiesthat can achieve greater removals of conventional
pollutantsthan for BPT that are a so cost-reasonable under the BCT Cost Test, and accordingly, EPA set
BCT effluent limitations equal to the BPT effluent limitations guidelines and pretreatment standards.

8.2 NSPS

Asprevioudy noted, under Section 306 of the Act, new industria direct dischargers must comply
with standards which reflect the greatest degree of effluent reduction achievabl e through application of the
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best avail abledemonstrated control technologies. Congressenvisioned that new treatment systemscould
meet tighter control sthan existing sources because of the opportunity to incorporate the most efficient
processes and trestment systemsinto plant design. Therefore, Congress directed EPA to consider the best
demonstrated process changes, in-plant controls, operating methods and end-of-pipe treatment
technol ogies that reduce pollution to the maximum extent feasible.

EPA proposed to establish NSPS equd to BPT/BCT/BAT for dl conventional, non-conventiona
and priority pollutants covered under BPT. EPA hasdecided that it should not promul gate NSPS based
on any more stringent technology. EPA considered basing NSPS on zero discharge but hasrgected this
technology. Asexplained above, EPA has concluded that zero discharge may not ultimately result inany
reductionin effluent dischargesreativeto BPT/BCT/BAT levelsor it may have unacceptable non-water
quality effects.

EPA is promulgating NSPS that would control the same conventional, priority, and non-
conventiona pollutantsasthe BPT effluent limitations. Thetechnologiesused to control pollutants at
exiding fadilitiesarefully gpplicableto new fadilities. Therefore, EPA ispromulgating NSPS limitationsthat
areidentical to BPT/BCT/BAT/PSES.

EPA considered the cost of the NSPS technology for new facilities. EPA concluded that such
costs are not so gresat asto present abarrier to entry, as demonstrated by the fact that currently operating
facilitiesareusing thesetechnologies. The Agency considered energy requirementsand other non-water

quality environmental impacts and found no basisfor any different standards than the selected NSPS.

8.3 PSNS

Section 307(c) of the Act requires EPA to promul gate pretreatment standards for new sources
(PSNS) at the same time it promulgates new source performance standards (NSPS). New indirect
discharging facilities, like new direct discharging facilities, have the opportunity to incorporate the best
available demonstrated technol ogies, process changes, in-facility controls, and end-of -pipe treatment

technologies.



As st forth in Section 5.3 of thisdocument, EPA determined thet dl of the pollutants selected for
regulation for the CHWC Industry passthrough POTWSs. The same technologies discussed previoudy for
BPT, BCT, BAT, NSPS, and PSES are available as the basis for PSNS.

EPA promulgated pretreatment standards for new sources equal to PSESfor priority and non-
conventiona pollutants. The Agency isestablishing PSNSfor the same priority and non-conventional
pollutants asfor PSES. EPA considered the cost of the proposed PSNS technology for new facilities.
EPA concluded that such costs arenot so great asto present abarrier to entry, as demonstrated by the
fact that currently operating facilities are using these technologies. The Agency considered energy
requirements and other non-water quality environmental impacts and found no basisfor any different

standards than the selected PSNS.

8.4 COST OF TECHNOLOGY OPTIONS

The Agency estimated the cost for CHWC facilities to achieve each of the proposed effluent
limitations and standards. All cost estimates in this section are presented in 1998 dollars. The cost
components reported in this section represent estimates of theinvestment cost of purchasing and ingtdling
equipment, theannual operating and mai ntenance costsassoci ated with that equipment and additional costs
for discharge monitoring. The following sections present costs for BPT/PSES and BCT/BAT

84.1 BPT and PSES Costs

The Agency estimated the cost of implementing the BPT/PSES effluent limitations guiddinesand
pretreatment standards by cd culating the engineering costs of meeting therequired effluent limitationsfor
each direct and indirect discharging CHWC. Thisfacility-specific engineering cost assessment for BPT
began with areview of present waste treatment technologies. For facilitieswithout atrestment technology
inplace equivaent to the BPT technology, the EPA estimated the cost to upgrade itstreatment technology,
and to use additional treatment chemicalsto achievethe new discharge standards. The only facilitiesgiven

no cost for compliance were facilities with the treatment in place prescribed for the option. Details
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pertaining to the development of the technology costs areincluded in Section 7. The capitd expenditures
for the process change component of BPT/PSES are estimated to be approximately $8.2 million with
annual O& M costs of approximately $2.0 million for the eight CHWC facilities under the selected
regul atory technology option.

8.4.2 BCT and BAT Costs

The Agency estimated that there would be no cost of compliance for implementing BCT or BAT,
because the technology isidentical to BPT and the costs are included with BPT.

8.5 POLLUTANT REDUCTIONS

851 Conventional Pollutant Reductions

EPA has cal culated how much thetotal quantity of conventional pollutantsthat are discharged
would be reduced dueto the adoption of thefinal BPT/BCT/BAT limitations. To do this, the Agency
developed an estimate of thelong-term average (L TA) loading of TSSthat would be discharged after the
implementationof BPT. Next, theBPT/BCT/BAT LTA for TSSwasmulltiplied by 1992 wastewater flows
for each direct discharging facility intheindustry to calculate BPT/BCT/BAT mass discharge loadings for
TSSfor eachfacility. The BPT/BCT/BAT mass discharge loadings were subtracted from the estimated
current loadings to cal culate the pollutant reductions for each fecility. The Agency estimates that the final
regulationswill reduce TSS discharges by gpproximately 80,000 pounds per year for the CHWC facilities.
The current discharges and BPT/BCT/BAT discharges for TSS are listed in Table 8-3.

8.5.2 Priority and Non-conventional Pollutant Reductions

8521 M ethodology

The proposed BPT, BCT, BAT and PSES will also reduce discharges of priority and non-
conventiona pollutants. Applying the same methodology used to estimate conventiona pollutant reductions
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attributableto application of BPT/BCT/BAT control technology, EPA hasa so estimated priority and non-
conventional pollutant reductions for each facility.

Current loadings were estimated using the questionnaire data supplied by the industry, data
collected by the Agency in thefield sampling program, facility POTW permit information and facility
NPDES permitinformation. For many facilities, datawere not availablefor al pollutants of concern or
without the addition of other non-CHWC wastewater. Therefore, methodol ogies were devel oped to
estimate current performance for the industry (see Section 4.4 of this document).

In the construction of the plant-specific pollutant by pollutant loadings, in any case where the
technol ogy option generated an estimated pollutant loading in excess of the current loading, the option
loading was set equd to the current loading. The rationale for the adoption of this methodology is
consistency with and similarity to the* anti-backdiding” provisons. Also, awell designed and operated
treatment system shouldn't increase pollutant loadings above current practice. (It should be noted in the
situation described above, no remova of the specific pollutant at the specific plant isachieved under the

technology option).

8.5.2.2 Direct and Indirect Discharges (BPT/BCT/BAT) and (PSES)

The Agency estimatesthat proposed BPT/BCT/BAT/PSESregulationswill reducedirect and
indirect dischargesof priority and non-conventional pollutantsby approximately 13,400 pounds per year
for theeight CHWC facilities. The current dischargesand BPT/BCT/BAT/PSES dischargesfor priority

and non-conventional pollutants are listed in Table 8-3.

Table8-3.  Direct and Indirect Discharge Loads (in Ibs.)

Pollutant Name CASNO Current Load BPT/BCT/BAT/PSES
Option
Total Suspended Solids C-009 157,364 76,898
Aluminum 7429905 1,479 1,003
Antimony 7440360 3,938 2,126
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Pollutant Name CASNO Current Load BPT/BCT/BAT/PSES
Option
Arsenic 7440382 776 108
Cadmium 7440439 379 63
Chromium 7440473 5,721 65
Copper 7440508 1,276 70
Iron 7439896 964 412
Lead 7439921 837 127
Mercury 7439976 32 5
Molybdenum 7439987 1,600 1,527
Selenium 7782492 197 88
Silver 7440224 195 34
Tin 7440315 484 272
Titanium 7440326 348 62
zZinc 7440666 1,361 236
Total 176,950 83,098

Note: One facility is projected to cease combustion operations while the facility will remain open (aline closure). The
facility has been assigned 0 Ibs. in the option loads.
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SECTION 9
NON-WATER QUALITY IMPACTS

Section 304(b) and 306 of the Clean Water Act require EPA to consider non-water quality
environmenta impacts(including energy requirements) associated with effluent limitationsand guidelines.
Pursuant to these requirements, EPA has considered the possible effect of the Commercial Hazardous
Waste Combustors (CHWC) BPT, BCT, BAT, NSPS, PSES, and PSNSregulations on air pollution,
solid waste generation, and energy consumption. Inevauating theenvironmenta impactsacrossall media,
it has been determined that the impacts discussed below are minimal and are justified by the benefits
associated with compliance with the CHWC regulations.

During CHWC wastewater treatment, the pollutants of concern are either removed from the
wastewater stream or concentrated. If the pollutants are removed, they are either transferred from the
wastewater stream to another medium (e.g., VOC emissionsto the aimosphere) or end up asatreatment
residua, such asdudge. Subsequent removal of pollutantsto another mediaand the disposition of these
wastewater treatment residual sresult in non-water quality impacts. Non-water quaity impactsevaluated
for the CHWC Industry regulations include air pollution and solid waste generation.

Wastewater treatment a so resultsin other, non-water, non-residual, impacts. Theseimpactsare

the consumption of energy used to power the wastewater treatment equipment.

9.1 AIR POLLUTION

CHWC fadilitiestreat wastewater sreamswhich contain very low concentrations of volatile organic
compounds (VOCs). These concentrationsfor most organic pollutantsaretypically below treetablelevels.
Thisisduetothenearly total destruction of organic pollutantsin theorigina wastesthrough the combustion
process, which prevents many of these pollutants from being detected in wastewaters and from being
released into the atmosphere and affecting air quality. Lossesthrough fugitive emissionsisnot expected
to be significant asmost of the organics present in the CHWC wastewater typicaly havealow volatility.
Whilethewastewater streamsusualy passthrough collection units, cooling towers, and treatment unitsthat
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are open to the amosphere, thisexposureisnot expected to result in any significant volatilization of VOCs
from the wastewater.

Sincethere are no significant air emissions generated by the selected BPT/BCT/BAT treatment
technologies, EPA believesthat there are essentially no adverseair quality impacts anticipated asaresult
of the CHWC regulations.

9.2 SOLID WASTE

Severa of the wastewater treatment technol ogies used to comply with the CHWC regulations
generate asolid waste. The cogtsfor disposal of these waste residuals were included in the compliance
cost estimates prepared for the regul atory options.

The solid waste treatment residual generated asaresult of implementation of theseregulationsis
filter cakefrom chemical precipitation processes. Inthe BPT/PSES wastewater treatment trainsof the
CHWC Industry, hydroxide and ferric chloride precipitation of metals generatesadudgeresidua. For
the BPT/BCT/BAT option, backwash from the sand filter isrecircul ated back to thetreatment system prior
tothechemical precipitation processes, therefore al solidsareremoved from thetreatment processinthe
clarifiers. Thisdudgeisdewatered, and the resultant filter cakeistypically disposed of off-steintoa
landfill. It isexpected that the filter cake generated from chemical precipitation will contain high
concentrationsof metals. Asaresult, thisfilter cake may beaRCRA hazardouswaste. Depending upon
the wastewater usage and the resultant characteristics of the dudge, the dudge generated at a particular
facility may be either a listed or characteristic hazardous waste, pursuant to 40 CFR 261
regulations (Identification and Listing of Hazardous Waste). Thesefilter cakes are considered to bea

characteristic hazardous waste based upon toxicity when the waste exceeds all owabl e standards based
upon the Toxicity Characteristic Leaching Procedure or exhibits other hazardous characteristics as defined
under 40 CFR 261 Subpart C (e.g., ignitability, corrosivity, or reactivity). Filter cake may aso be
considered aRCRA listed waste (e.g., wastes which are hazardous based upon definition as per 40 CFR
261 Subpart D) depending upon the types of wastewater produced by the combustion process and

whether itisin contact with the wastesbeing combusted or residua sfrom the combustion process. EPA
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evaluated the cost of disposing hazardous and non-hazardous filter cake. In the CHWC economic
evaluation, contract hauling for off-site disposal in a Subtitle C or D landfill was the method costed.

It is estimated that compliance with the BPT/PSES option would result in the disposal of 1.035
million pounds of hazardous and non-hazardous filter cake.

EPA believes that the disposal of this filter cake would not have an adverse effect on the
environment or result in therelease of pollutantsin thefilter cake to other media. The disposal of these
wadtesinto controlled Subtitle D or C landfillsare gtrictly regulated by the RCRA program. New landfills
are required to meet lining requirements to prevent the release of contaminants and to capture leachate.
Landfill capacity throughout the country can readily accommodate the additional solid waste expected to
be generated by theinstitution of thisregulation. For costing purposes, it was assumed that these solid
wastes would be considered hazardous and will be disposed of into permitted RCRA landfills with
gppropriaetreatment of thesefilter cakesprior to digposition to achieve compliancewith gpplicable RCRA
land-ban treatment requirements (e.g., stabilization) pursuant with 40 CFR 268 regulations, if necessary.

9.3 ENERGY REQUIREMENTS

In each of the regulatory options, operation of wastewater treatment equipment resultsin the
consumption of energy. Thisenergy isused to power pumps, mixers, and other equipment components,
to power lighting and controls, and to generate heat. The CHWC BPT/BCT/BAT option would require
the consumption of 1,672 thousand kilowatt-hours per year of electricity for both direct and indirect
dischargers. Thisisthe equivalent of 937 barrels per year of #2 fuel ail, as compared with the 1992 rate
of consumptionintheUnited Statesof 40.6 million barrelsper year. TheBPT/BCT/BAT option represents
anincreaseinthe production or importation of il of 2.3 x 10° percent annudly. Based upon thisreatively
low increasein oil consumption, EPA believesthat theimplementation of thisregulation would causeno
substantial impact to the oil industry.

In 1992, approximately 2,797.2 billion kilowatt hours of electric power were generated in the
United States. The additional energy consumption requirements for the BPT/BCT/BAT option

correspondsto approximately 5.9 x 107 percent of the national requirements. Thisincreasein energy
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requirementsto implement the BPT/PSES technologieswill result in an air emissionsimpact from ectric
power generating facilities. Itisexpected that air emissions parameters generated by electric producing
facilities, such asparticulates, NO, and SO,, will beimpacted. Thisincreasein air emissionsisexpected
to bedirectly proportional to the increase in energy requirements, or approximately 5.9 x 10"percent.
EPA bdlievesthisadditiona increasein air emissonsfrom electric generating facilitiesto be minimal and

will result in no substantial impact to air emissions or detrimental resultsto air quality.
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APPENDIX A
LISTING OF CHWC ANALYTESWITH AT LEAST ONE DETECT

Anal yte

ACETOPHENONE

ALUM NUM

AMVENABLE CYAN DE
AMMONI A AS NI TROGEN

ANTI MONY

ARSEN C

ATRAZI NE

BARI UM

BENZO C ACI D

BERYLLI UM

Bl S(2- ETHYLHEXYL) PHTHALATE
Bl SMUTH

BOD 5- DAY ( CARBONACEQUS)
BORON
BROMODI CHL OROVETHANE
CADM UM

CALCI UM

CARBON DI SULFI DE

CERI UM

CHEM CAL OXYGEN DEMAND ( COD)
CHLORI DE

CHLOROFORM

CAS_NO
98862
7429905
C 025
7664417
7440360
7440382
1912249
7440393
65850
7440417
117817
7440699
C 002
7440428
75274
7440439
7440702
75150
7440451
C 004
16887006

67663

M n.

Level

10

200

20

10

20

10

10

200

50

10

100

2000

100

10

5000

10

1000

5000

1000

10

Nunber
of
27

27

27
27
27
14
27
27
27
27
25
27
27
27
27
27
27
25
27
27

27

A-1

Nunber

of
Detects
1

21

1

25

20

15

1

27

17

26

16

27

27

27

Mean

16.7

2924.8

610.0

9244.1

203.0

236.1

13.8

235.1

117041.1

0.9

20.7

164.1

491014. 8

10920. 4

12. 4

273.7

181209. 8

26.9

479.6

1206003. 7

8331377. 8

10.2

M n.

10

13

10

100

18

50

10

1000

20

10

5299

10

13000

40000

10

86.0

34800. 0

1810.0

75000. 0

958. 8

1420.0

35.6

1158. 8

3157556. 0

1.5

86.0

887.0

10100000. 0

182000. 0

58.7

2616.0

1270000.0

466. 6

1000.0

19100000. 0

28300000. 0

15.6



APPENDIX A
LISTING OF CHWC ANALYTESWITH AT LEAST ONE DETECT

Anal yte

CHROM UM

COBALT

COPPER

DALAPON

DI BENZOTHI OPHENE
DI BROMOCHL OROVETHANE
DI CAVBA

DI CHLORPROP

DI NOSEB
DYSPROS|I UM

ERBI UM

EURCPI UM

FLUORI DE
GADOLI Nl UM
GALLI UM
GERVANI UM
HAFNI UM

HEXANO C ACI D
HEXAVALENT CHROM UM
HOLM UM

I NDI UM

| CDI NE

CAS_NO
7440473
7440484
7440508
75990
132650
124481
1918009
120365
88857
7429916
7440520
7440531
16984488
7440542
7440553
7440564
7440586
142621
18540299
7440600
7440746

7553562

Nunber

M n. of
Level Qbs.
10 27
50 27
25 27

0 11

10 27
10 27

0 11

1 11

1 11
100 25
100 25
100 25
100 27
500 25
500 25
500 25
1000 25
10 27
10 17
500 25
1000 25
1000 20

A-2

Nunber

of
Det ects

22

13

26

Mean

222.7

21.7

1390.0

16.6

17.1

74.9

73.9

73.4

436669. 2

209.1

224.2

367.7

468. 6

23.1

18.2

365.0

489. 4

4301.3

10

10

10

10

500

1650.0

221.0

10554.0

86.0

115.5

1.8

47.0

4.5

100. 0

100.0

100. 0

7500000. 0

500.0

500.0

500.0

1000.0

142.3

76.0

500.0

1000.0

20798.1



APPENDIX A
LISTING OF CHWC ANALYTESWITH AT LEAST ONE DETECT

Nunber Nurber
M n. of of
Anal yte CAS_NO Level bs. Det ects Mean M n. Max.
I RI DI UM 7439885 1000 25 7 539.7 1.0 1708.
| RON 7439896 100 27 27 6241. 6 149.0 50600.
| SOPHORONE 78591 10 27 1 16.5 10.0 86.
LANTHANUM 7439910 100 25 2 74.8 0.1 100.
LEAD 7439921 50 27 18 1609. 7 2.1 13248.
LI TH UM 7439932 100 25 12 177.5 29.1 532.
LUTETI UM 7439943 100 25 2 72.3 0.1 100.
MAGNESI UM 7439954 5000 27 27 18968. 0 1080.0 316000.
MANGANESE 7439965 15 27 27 173.0 4.0 1534.
MCPA 94746 50 11 4 334.0 50.0 1980.
MCPP 7085190 50 11 4 383.7 50.0 2594.
MERCURY 7439976 0 27 19 26.2 0.1 217.
METHYLENE CHLORI DE 75092 10 27 2 10.1 10.0 12.
MOLYBDENUM 7439987 10 27 19 245. 4 4.0 1024.
MONOCROTOPHOS 6923224 2 3 1 2.0 2.0 2.
N- DECANE 124185 10 27 1 44.9 10.0 780.
N- DOCOSANE 629970 10 27 1 17.0 10.0 86.
N- DODECANE 112403 10 27 1 18.1 10.0 86.
N- EI COSANE 112958 10 27 1 18. 4 10.0 86.
N- HEXACOSANE 630013 10 27 2 19.5 10.0 92.
N- OCTACOSANE 630024 10 27 2 20.3 10.0 95.
N- TETRADECANE 629594 10 27 1 17.0 10.0 86.
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APPENDIX A
LISTING OF CHWC ANALYTESWITH AT LEAST ONE DETECT

Nunber Nurber
M n. of of
Anal yte CAS_NO Level bs. Det ects Mean M n. Max.
N- TRI ACONTANE 638686 10 27 2 17.3 10.0 86.
NECDYM UM 7440008 500 25 7 214. 4 0.5 500.
NI CKEL 7440020 40 27 19 166.6 4.5 872.
NI OBl UM 7440031 1000 25 7 482.7 29.3 1000.
NI TRATE/ NI TRI TE C- 005 50 27 27 3769.0 210.0 33280.
NORFLURAZON 27314132 1 14 1 1.9 1.0 8.
OCDD 3268879 0 27 11 0.0 0.0 0.
OCDF 39001020 0 27 7 0.0 0.0 0.
O L AND GREASE C- 036 5000 24 3 63875.0 5000. 0 1350000.
osM UM 7440042 100 25 1 75.2 0.1 100.
P- CRESOL 106445 10 27 1 425.5 10.0 11056.
PHENCOL 108952 10 27 3 4936. 9 10.0 132818.
PHOSPHORUS 7723140 1000 20 18 17222.9 204.7 225800.
PLATI NUM 7440064 1000 25 4 488. 5 1.0 1000.
POTASSI UM 7440097 1000 20 19 112658. 6 478. 6 805000.
PRASECDYM UM 7440100 1000 25 3 723.0 1.0 3910.
RHENI UM 7440155 1000 25 5 530.6 19.4 1000.
RHODI UM 7440166 1000 25 3 732.1 1.0 1000.
RUTHENI UM 7440188 1000 25 4 471.5 1.0 1000.
SAMARI UM 7440199 500 25 4 369.3 0.5 500.
SCANDI UM 7440202 100 25 4 72.3 0.1 100.
SELENI UM 7782492 5 27 17 86. 4 0.5 429.
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APPENDIX A
LISTING OF CHWC ANALYTESWITH AT LEAST ONE DETECT

Anal yte

SI LI CON

S| LVER

SODI UM

STRONTI UM

SULFUR

TANTALUM

TERBI UM

THALLI UM

THORI UM

THULI UM

TIN

TI TANI UM

TOTAL CYANI DE

TOTAL DI SSOLVED SCLI DS
TOTAL ORGANI C CARBON ( TOQ)
TOTAL PHENOLS

TOTAL PHOSPHORUS

TOTAL SULFI DE (| ODOVETRI C)
TOTAL SUSPENDED SCLI DS
TRI BROVOVETHANE

TRI CHLOROFLUOROVETHANE

TUNGSTEN

CAS_NO
7440213
7440224
7440235
7440246
7704349
7440257
7440279
7440280
7440291
7440304
7440315
7440326
57125
C-010
C-012
C- 020
14265442
18496258
C-009
75252
75694

7440337

M n.
Level

100

10

5000

100

1000

500

500

10

1000

500

30

20

10

1000

50

10

1000

4000

10

10

1000

Nunber

of

bs.

25

27

27

25

20

25

25

27

25

25

27

27

17

27

27

27

27

27

27

27

27

25

A-5

Nunber
of

Det ects
24

13

27

19

20

15

21

27

24

22

19

Mean

26447. 4

72.3

7414026. 5

650. 9

11699602. 3

364.4

370.7

8.3

477.5

362.2

451.3

638. 2

202.3

23962622. 2

179621.5

5525.7

1173.3

88296. 7

112529.6

19.2

11.1

559. 6

6400

32.

2145.

14

10.

89000.

1700

10.

10.

1000

10.

10.

93.

Max

340000

390.

62400000

4190.

174000000

500.

500.

20.

1000

500.

6046.

4474

3160.

185000000

4540000

146000
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APPENDIX A
LISTING OF CHWC ANALYTESWITH AT LEAST ONE DETECT

Nurber Nunber
M n. of of
Anal yte CAS_NO Level bs. Det ects Mean M n. Max.
URANI UM 7440611 1000 25 11 4697.9 10.1 67100.
VANADI UM 7440622 50 27 16 70.7 1.7 488.
YTTERBI UM 7440644 100 25 1 73.1 0.1 100.
YTTRI UM 7440655 5 27 4 3.5 0.4 7.
ZI NC 7440666 20 27 27 4482. 3 44.7 28569.
ZI RCONI UM 7440677 100 25 5 152.0 0.1 1310.
1234678- HPCDD 35822469 0 27 7 0.0 0.0 0.
1234678- HPCDF 67562394 0 27 9 0.0 0.0 0.
123478- HXCDD 39227286 0 27 1 0.0 0.0 0.
123478- HXCDF 70648269 0 27 4 0.0 0.0 0.
1234789- HPCDF 55673897 0 27 3 0.0 0.0 0.
123678- HXCDD 57653857 0 27 1 0.0 0.0 0.
123678- HXCDF 57117449 0 27 4 0.0 0.0 0.
12378- PECDD 40321764 0 27 1 0.0 0.0 0.
12378- PECDF 57117416 0 27 2 0.0 0.0 0.
123789- HXCDD 19408743 0 27 2 0.0 0.0 0.
123789- HXCDF 72918219 0 27 1 0.0 0.0 0.
2- BUTANONE 78933 50 27 1 73.3 49.9 678.
2- PROPANONE 67641 50 27 4 56.8 49.9 141.
2- PROPEN- 1- OL 107186 10 27 2 15.8 10.0 93.
2,4-D 94757 1 11 2 2.5 1.0 8.
2,4-DB 94826 2 11 1 4.6 2.0 17.
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Anal yte
2,4,5-T
2,4,5-TP
234678- HXCDF
23478- PECDF
2378- TCDD

2378- TCDF

APPENDIX A

LISTING OF CHWC ANALYTESWITH AT LEAST ONE DETECT

CAS_NO
93765
93721
60851345
57117314
1746016

51207319

Nunber

M n. of
Level Cbs.
0 11

0 11

0 27

0 27

0 27

0 27

A-7

Nunber
of

Det ect s
1

2

0.2

0.2

0.0

0.0

0.0

0.0



APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
ACENAPHTHENE 83329 10 27
ACENAPHTHYLENE 208968 10 27
ACEPHATE 30560191 20 14
ACI FLUCRFEN 50594666 10 14
ACRYLONI TRI LE 107131 50 27
ALACHLOR 15972608 0 14
ALDRI N 309002 0 14
ALPHA- BHC 319846 0 14
ALPHA- CHLORDANE 5103719 0 14
ALPHA- TERPI NECL 98555 10 27
ANI LI NE 62533 10 27
ANI LI NE, 2,4, 5-TRI METHYL- 137177 20 27
ANTHRACENE 120127 10 27
ARAM TE 140578 50 27
AZI NPHOS ETHYL 2642719 2 11
AZI NPHOS METHYL 86500 1 11
BENFLURALI N 1861401 0 14
BENZANTHRONE 82053 50 27
BENZENE 71432 10 27
BENZENETHI OL 108985 10 27
BENZI DI NE 92875 50 27
BENZQ( A) ANTHRACENE 56553 10 27
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
BENZQ( A) PYRENE 50328 10 27
BENZQ( B) FLUORANTHENE 205992 10 27
BENZQ( GHI ) PERYLENE 191242 20 27
BENZQ( K) FLUORANTHENE 207089 10 27
BENZONI TRI LE, 3, 5- DI BROMO- 4- HYDROXY- 1689845 50 27
BENZYL ALCOHOL 100516 10 27
BETA- BHC 319857 0 14
BETA- NAPHTHYLAM NE 91598 50 27
Bl PHENYL 92524 10 27
Bl PHENYL, 4-N TRO 92933 10 27
Bl S( 2- CHLOROCETHOXY) METHANE 111911 10 27
Bl S(2- CHLORCETHYL) ETHER 111444 10 27
Bl S( 2- CHLORO SCPROPYL) ETHER 108601 10 27
BROVACI L 314409 1 14
BROMOVETHANE 74839 50 27
BROMOXYNI L OCTANOATE 1689992 1 14
BUTACHLOR 23184669 1 14
BUTYL BENZYL PHTHALATE 85687 10 27
CAPTAFCL 2425061 2 14
CAPTAN 133062 1 14
CARBAZOLE 86748 20 27
CARBOPHENOTH ON 786196 1 14
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Number
M n. of

Anal yte CAS_NO Level bs.
CHLORFENVI NPHOS 470906 2 11
CHLOROACETONI TRI LE 107142 10 27
CHLOROBENZENE 108907 10 27
CHLOROBENZI LATE 510156 1 14
CHLOROETHANE 75003 50 27
CHLOROVETHANE 74873 50 27
CHLORONEB 2675776 1 14
CHLOROPROPYLATE 5836102 10 14
CHLOROTHALONI L 1897456 0 14
CHLORPYRI FOS 2921882 2 11
CHRYSENE 218019 10 27
Cl S- PERVETHRI N 61949766 2 14
Cl S-1, 3- DI CHLOROPROPENE 10061015 10 27
COUMAPHOS 56724 5 11
CROTONALDEHYDE 4170303 50 27
CROTOXYPHOS 7700176 99 27
DACTHAL ( DCPA) 1861321 0 14
DEF 78488 2 11
DELTA- BHC 319868 0 14
DEMETON A 8065483A 2 11
DEMETON B 8065483B 2 11
DI - N- BUTYL PHTHALATE 84742 10 27
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Anal yte

DI - N- OCTYL PHTHALATE

DI - N- PROPYLNI TROSAM NE

DI ALLATE A

DI ALLATE B

DI AZI NON

DI BENZO( A, H) ANTHRACENE

DI BENZOFURAN

DI BROVOVETHANE

DI CHLOFENTHI ON

DI CHLONE

DI CHLORVCS

DI COFOL

DI CROTOPHGS

DI ELDRI' N

DI ETHYL ETHER

DI ETHYL PHTHALATE

DI METHOATE

DI METHYL PHTHALATE

DI METHYL SULFONE

DI OXATHI ON

DI PHENYL ETHER

DI PHENYLAM NE

CAS_NO
117840
621647
2303164A
2303164B
333415
53703
132649
74953
97176
117806
62737
115322
141662
60571
60297
84662
60515
131113
67710
78342
101848

122394

M n.
Level

10

20

20

10

10

50

10

10

10

10

10

Nunber

of

27

27

14

14

11

27

27

27

11

14

11

14

14

27

27

11

27

27

27

27



APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
DI PHENYLDI SULFI DE 882337 20 27
DI SULFOTON 298044 2 11
ENDCSULFAN | 959988 0 14
ENDOSULFAN 1 1 33213659 1 14
ENDCSULFAN SULFATE 1031078 0 14
ENDRI N 72208 0 14
ENDRI N ALDEHYDE 7421934 0 14
ENDRI N KETONE 53494705 0 14
EPN 2104645 2 11
ETHALFLURALI N 55283686 0 14
ETHANE, PENTACHLORO- 76017 20 27
ETHI ON 563122 2 11
ETHOPROP 13194484 2 11
ETHYL CYAN DE 107120 10 27
ETHYL METHACRYLATE 97632 10 27
ETHYL METHANESULFONATE 62500 20 27
ETHYLBENZENE 100414 10 27
ETHYLENETHI OUREA 96457 20 27
ETRI DI AZOLE 2593159 0 6
FAMPHUR 52857 5 11
FENARI MOL 60168889 0 14
FENSULFOTHI ON 115902 5 11
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
FENTHI ON 55389 2 11
FLUORANTHENE 206440 10 27
FLUORENE 86737 10 27
GAMVA- BHC 58899 0 14
GAMVA- CHLORDANE 5103742 0 14
LD 7440575 1000 25
HEPTACHLOR 76448 0 14
HEPTACHLOR EPOXI DE 1024573 0 14
HEXACHL OROBENZENE 118741 10 27
HEXACHLOROBUTADI ENE 87683 10 27
HEXACHL OROCYCLOPENTADI ENE 77474 10 27
HEXACHL OROETHANE 67721 10 27
HEXACHL OROPROPENE 1888717 20 27
HEXAMETHYL PHOSPHORAM DE 680319 2 3
| NDENQ( 1, 2, 3- CD) PYRENE 193395 20 27
| ODOVETHANE 74884 10 27
| SOBUTYL ALCOHOL 78831 10 27
| SODRI N 465736 0 14
| SOPROPALI N 33820530 0 14
| SOSAFROLE 120581 10 27
KEPONE 143500 1 14
LEPTOPHCS 21609905 2 11
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
LONG FOLENE 475207 50 27
M XYLENE 108383 10 27
MALACHI TE GREEN 569642 10 27
MALATHI ON 121755 2 11
MERPHOS 150505 2 8
MESTRANCL 72333 20 27
METHAPYRI LENE 91805 10 27
METHOXYCHLOR 72435 0 14
METHYL CHLORPYRI FOS 5598130 2 11
METHYL METHACRYLATE 80626 10 27
METHYL METHANESULFONATE 66273 20 27
METHYL PARATHI ON 298000 2 11
METHYL TRI THI ON 953173 5 3
METRI BUZI N 21087649 0 14
MEVI NPHOS 7786347 5 11
M REX 2385855 0 14
N- HEXADECANE 544763 10 27
N- NI TROSODI - N- BUTYLAM NE 924163 10 27
N- NI TROSODI ETHYLAM NE 55185 10 27
N- NI TROSODI METHYLAM NE 62759 50 27
N- NI TROSODI PHENYLAM NE 86306 20 27
N- NI TROSOVETHYLETHYLAM NE 10595956 10 27

B-7



APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
N- NI TROSOVETHYLPHENYLAM NE 614006 99 27
N- NI TROSOMORPHOLI NE 59892 10 27
N- NI TROSOPI PERI DI NE 100754 10 27
N- OCTADECANE 593453 10 27
N- TETRACOSANE 646311 10 27
N, N- DI METHYLFORVAM DE 68122 10 27
NALED 300765 8 11
NAPHTHALENE 91203 10 27
NI TROBENZENE 98953 10 27
NI TROFEN 1836755 0 14
O+P XYLENE 136777612 10 27
O ANl SI DI NE 90040 10 27
O CRESOL 95487 10 27
O TOLU DI NE 95534 10 27
O TOLU DI NE, 5- CHLORO 95794 10 27
P- CHLOROANI LI NE 106478 10 27
P- CYMENE 99876 10 27
P- DI METHYLAM NOAZOBENZENE 60117 20 27
P- NI TROANI LI NE 100016 50 27
PALLADI UM 7440053 500 25
PARATHI ON ( ETHYL) 56382 2 11
PCB 1016 12674112 1 14
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
PCB 1221 11104282 1 14
PCB 1232 11141165 1 14
PCB 1242 53469219 1 14
PCB 1248 12672296 1 14
PCB 1254 11097691 1 14
PCB 1260 11096825 1 14
PENDAMETHALI N 40487421 1 14
PENTACHL OROBENZENE 608935 20 27
PENTACHLORONI TROBENZENE ( PCNB) 82688 0 14
PENTACHL OROPHENCL 87865 50 27
PENTAVETHYLBENZENE 700129 10 27
PERTHANE 72560 10 14
PERYLENE 198550 10 27
PHENACETI N 62442 10 27
PHENANTHRENE 85018 10 27
PHENOL, 2- METHYL-4, 6-DI NI TRO- 534521 20 27
PHENOTHI AZI NE 92842 50 27
PHORATE 298022 2 11
PHOSMET 732116 5 11
PHOSPHAM DON E 297994 5 11
PHOSPHAM DON Z 23783984 5 11
Pl CLORAM 1918021 1 11
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
PRONAM DE 23950585 10 27
PROPACHLOR 1918167 0 14
PROPANI L 709988 1 14
PROPAZI NE 139402 1 14
PYRENE 129000 10 27
PYRI DI NE 110861 10 27
RESORCI NOL 108463 50 27
RONNEL 299843 2 11
SAFROLE 94597 10 27
SI MAZI NE 122349 8 14
SQUALENE 7683649 99 27
STROBANE 8001501 5 14
STYRENE 100425 10 27
SULFOTEP 3689245 2 11
SULPROFCS 35400432 2 11
TELLURI UM 13494809 1000 25
TEPP 107493 5 3
TERBACI L 5902512 2 14
TERBUFOS 13071799 2 11
TERBUTHYLAZI NE 5915413 5 14
TETRACHLORCETHENE 127184 10 27
TETRACHLOROVETHANE 56235 10 27
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
TETRACHLORVI NPHOS 22248799 2 11
THI ANAPHTHENE 95158 10 27
THI CACETAM DE 62555 20 27
THI OXANTHE- 9- ONE 492228 20 27
TOKUTHI ON 34643464 4 3
TOLUENE 108883 10 27
TCOLUENE, 2, 4- DI AM NO- 95807 99 27
TOTAL RECOVERABLE O L AND GREASE C- 007 5000 3
TOXAPHENE 8001352 5 14
TRANS- PERVETHRI N 61949777 2 14
TRANS- 1, 2- DI CHLORCETHENE 156605 10 27
TRANS- 1, 3- DI CHLOROPROPENE 10061026 10 27
TRANS- 1, 4- DI CHLORO- 2- BUTENE 110576 50 27
TRI ADI MEFON 43121433 1 14
TRI CHLORFON 52686 5 11
TRI CHLORCETHENE 79016 10 27
TRI CHLORONATE 327980 2 11
TRI CRESYLPHOSPHATE 78308 10 11
TRI FLURALI N 1582098 0 14
TRI METHYLPHOSPHATE 512561 2 3
TRI PHENYLENE 217594 10 27
TRI PROPYLENEGLYCOL METHYL ETHER 20324338 99 27
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
VI NYL ACETATE 108054 50 27
VI NYL CHLORI DE 75014 10 27
1- BROMO- 2- CHLOROBENZENE 694804 10 27
1- BROMO- 3- CHLOROBENZENE 108372 10 27
1- CHLORO- 3- NI TROBENZENE 121733 50 27
1- METHYLFLUORENE 1730376 10 27
1- METHYLPHENANTHRENE 832699 10 27
1- NAPHTHYLAM NE 134327 10 27
1- PHENYLNAPHTHALENE 605027 10 27
1, 1- DI CHLOROETHANE 75343 10 27
1, 1- DI CHLOROCETHENE 75354 10 27
1,1, 1- TRI CHLORCETHANE 71556 10 27
1,1, 1, 2- TETRACHLOROCETHANE 630206 10 27
1, 1, 2- TRI CHLORCETHANE 79005 10 27
1, 1, 2, 2- TETRACHLOROCETHANE 79345 10 27
1, 2- DI BROMO- 3- CHLOROPROPANE 96128 20 27
1, 2- DI BROMOETHANE 106934 10 27
1, 2- DI CHLOROBENZENE 95501 10 27
1, 2- DI CHLORCETHANE 107062 10 27
1, 2- DI CHLOROPROPANE 78875 10 27
1, 2- DI PHENYLHYDRAZI NE 122667 20 27
1, 2, 3- TRI CHLOROBENZENE 87616 10 27
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
1, 2, 3- TRI CHLOROPROPANE 96184 10 27
1, 2, 3- TRI METHOXYBENZENE 634366 10 27
1, 2, 4- TRI CHLOROBENZENE 120821 10 27
1, 2, 4, 5- TETRACHLOROBENZENE 95943 10 27
1, 2: 3, 4- DI EPOXYBUTANE 1464535 20 27
1, 3- BUTADI ENE, 2- CHLORO 126998 10 27
1, 3- DI CHLORO- 2- PROPANCL 96231 10 27
1, 3- DI CHLOROBENZENE 541731 10 27
1, 3- DI CHLOROPROPANE 142289 10 27
1, 3, 5- TRI THI ANE 291214 50 27
1, 4- DI CHLOROBENZENE 106467 10 27
1, 4- DI Nl TROBENZENE 100254 20 27
1, 4- DI OXANE 123911 10 27
1, 4- NAPHTHOQUI NONE 130154 99 27
1, 5- NAPHTHALENEDI AM NE 2243621 99 27
2- (METHYLTHI O) BENZOTHI AZOLE 615225 10 27
2- CHLOROETHYLVI NYL ETHER 110758 10 27
2- CHLORONAPHTHALENE 91587 10 27
2- CHLOROPHENOL 95578 10 27
2- HEXANONE 591786 50 27
2- | SOPROPYLNAPHTHALENE 2027170 10 27
2- METHYLBENZOTHI QAZOLE 120752 10 27
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
2- METHYLNAPHTHALENE 91576 10 27
2- NI TROANI LI NE 88744 10 27
2- NI TROPHENOL 88755 20 27
2- PHENYLNAPHTHALENE 612942 10 27
2- Pl COLI NE 109068 50 27
2- PROPENAL 107028 50 27
2- PROPENENI TRI LE, 2- METHYL- 126987 10 27
2, 3- BENZOFLUORENE 243174 10 27
2, 3- Dl CHLOROANI LI NE 608275 10 27
2, 3- DI CHLORONI TROBENZENE 3209221 50 27
2, 3, 4, 6- TETRACHLOROPHENCOL 58902 20 27
2, 3, 6- TRI CHLOROPHENCOL 933755 10 27
2, 4- DI CHLOROPHENOL 120832 10 27
2, 4- DI METHYLPHENOL 105679 10 27
2, 4- DI Nl TROPHENOL 51285 50 27
2, 4- DI NI TROTOLUENE 121142 10 27
2, 4, 5- TRl CHLOROPHENCOL 95954 10 27
2, 4, 6- TRI CHLOROPHENCOL 88062 10 27
2, 6- DI - TERT- BUTYL- P- BENZOQUI NONE 719222 99 27
2, 6- DI CHLORO 4- NI TROANI LI NE 99309 99 27
2, 6- DI CHLOROPHENOL 87650 10 27
2, 6- DI NI TROTOLUENE 606202 10 27
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APPENDIX B
LISTING OF CHWC ANALYTESWITH NO DETECTS

Nunber

M n. of

Anal yte CAS_NO Level bs.
3- CHLOROPROPENE 107051 10 27
3- METHYLCHOLANTHRENE 56495 10 27
3- NI TROANI LI NE 99092 20 27
3, 3' - DI CHLOROBENZI DI NE 91941 50 27
3, 3' - Dl METHOXYBENZI DI NE 119904 50 27
3, 6- DI METHYLPHENANTHRENE 1576676 10 27
4- AM NOBI PHENYL 92671 10 27
4- BROMOPHENYL PHENYL ETHER 101553 10 27
4- CHLORO- 2- NI TROANI LI NE 89634 20 27
4- CHLORO- 3- METHYLPHENCL 59507 10 27
4- CHLOROPHENYLPHENYL ETHER 7005723 10 27
4- METHYL- 2- PENTANONE 108101 50 27
4- NI TROPHENCL 100027 50 27
4, 4' - DDD 72548 0 14
4, 4" - DDE 72559 0 14
4,4' - DDT 50293 0 14
4, 4" - METHYLENEBI S(2- CHLORQANI LI NE) 101144 20 27
4, 5- METHYLENE PHENANTHRENE 203645 10 27
5-NI TRO- O TOLU DI NE 99558 10 27
7, 12- DI METHYLBENZ( A) ANTHRACENE 57976 10 27

B-15



APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.

Anal yte CAS_NO Type * Mean Mn Max Uni t
ACENAPHTHENE 83329 ND 14. 83 10. 00 35.56 UG L
ACENAPHTHYLENE 208968 ND 14.83 10. 00 35.56 Ugd L
ACEPHATE 30560191 ND 30.53 20. 00 71.00 UG L
ACETOPHENONE 98862 NC 15. 47 10. 00 35.56 Ugd L
ACl FLUORFEN 50594666 ND 15. 27 10. 00 35.56 UG L
ACRYLONI TRI LE 107131 ND 50. 00 49. 94 50. 00 Ugd L
ALACHLOR 15972608 ND 0.31 0. 20 0.71 UG L
ALDRI N 309002 ND 0.31 0. 20 0.71 Ud L
ALPHA- BHC 319846 ND 0.08 0.05 0.18 UG L
ALPHA- CHLORDANE 5103719 ND 0.15 0. 10 0. 36 Ugq L
ALPHA- TERPI NECL 98555 ND 14. 83 10. 00 35.56 UG L
ALUM NUM 7429905 NC 897.59 13. 60 2538. 00 Ugq L
AMENABLE CYAN DE C- 025 ND 10. 00 10. 00 10. 00 UG L
AMMONI A AS NI TROGEN 7664417 NC 14312. 40 100. 00 75000. 00 Ugq L
ANl LI NE 62533 ND 14. 83 10. 00 35.56 UG L
ANl LI NE, 2, 4, 5-

TRI METHYL- 137177 ND 29. 66 20. 00 71.12 UG L
ANTHRACENE 120127 ND 14. 83 10. 00 35.56 Ud L
ANTI MONY 7440360 NC 268. 16 7.80 958. 80 UG L
ARAM TE 140578 ND 74. 14 50. 00 177. 80 Ud L
ARSEN C 7440382 NC 166. 41 4.60 827. 20 UG L
ATRAZI NE 1912249 ND 15. 27 10. 00 35.56 Ud L
AZI NPHOS ETHYL 2642719 ND 3.05 2.00 7.10 UG L
AZI NPHOS METHYL 86500 ND 3.19 1.00 5.00 Ugd L

1 Measurement type ND means that the pollutant was not detected at any data point.
Measurement type NC means that the pollutant was detected for at least one data point.
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APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
BARI UM 7440393 NC 237.70 43.10 613. 00 UG L
BENFLURALI N 1861401 ND 0.31 0. 20 0.71 Ud L
BENZANTHRONE 82053 ND 74.14 50. 00 177. 80 UG L
BENZENE 71432 ND 10. 00 9.99 10. 00 Ud L
BENZENETH OL 108985 ND 14. 83 10. 00 35. 56 UG L
BENZI DI NE 92875 ND 74.14 50. 00 177. 80 Ud L
BENZQ( A) ANTHRACENE 56553 ND 14. 83 10. 00 35. 56 UG L
BENZQ( A) PYRENE 50328 ND 14. 83 10. 00 35. 56 Ud L
BENZQ( B) FLUORANTHENE 205992 ND 14. 83 10. 00 35. 56 UG L
BENZQ( GHI ) PERYLENE 191242 ND 29. 66 20.00 71.12 Ud L
BENZQ( K) FLUORANTHENE 207089 ND 14. 83 10. 00 35. 56 UG L
BENZO C ACI D 65850 ND 74.14 50. 00 177. 80 Ud L
BENZONI TRI LE, 3, 5-
DI BROMO- 4- HYDROXY- 1689845 ND 74.14 50. 00 177. 80 UG L
BENZYL ALCOHOL 100516 ND 14. 83 10. 00 35. 56 Ud L
BERYLLI UM 7440417 ND 0.93 0. 30 1.50 UG L
BETA- BHC 319857 ND 0.15 0.10 0. 36 Ud L
BETA- NAPHTHYLAM NE 91598 ND 74.14 50. 00 177. 80 UG L
Bl PHENYL 92524 ND 14. 83 10. 00 35. 56 Ug L
Bl PHENYL, 4- N TRO 92933 ND 14. 83 10. 00 35. 56 UG L
Bl S( 2- CHLOROETHOXY)
METHANE 111911 ND 14. 83 10. 00 35. 56 UG L
Bl S( 2- CHLOROETHYL)
ETHER 111444 ND 14. 83 10. 00 35. 56 Ud L
Bl S( 2- CHLORO SOPROPYL)
ETHER 108601 ND 14. 83 10. 00 35. 56 Ud L
Bl S( 2- ETHYLHEXYL)
PHTHALATE 117817 NC 22.57 10. 00 53. 05 UG L
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APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.

Anal yte CAS_NO Type Mean Mn Max Uni t
Bl SMUTH 7440699 NC 205. 14 0. 10 887. 00 UG L
BOD 5- DAY C- 002 NC 9960. 00 1000. 00 53000. 00 Ugd L
BORON 7440428 NC 1604. 60 918. 00 3760. 00 UG L
BROVACI L 314409 ND 1.53 1.00 3.56 Ugd L
BROMODI CHLOROVETHANE 75274 ND 10. 00 9.99 10. 00 UG L
BROMOVETHANE 74839 ND 50. 00 49. 94 50. 00 Ugd L
BROMOXYNI L OCTANOATE 1689992 ND 0.76 0.50 1.78 UG L
BUTACHLOR 23184669 ND 0.76 0.50 1.78 Ugd L
BUTYL BENZYL PHTHALATE 85687 ND 14. 83 10. 00 35.56 UG L
CADM UM 7440439 NC 312.19 1.80 2616. 00 Ud L
CALClI UM 7440702 NC 293146. 00 8140. 00 1270000. 00 UG L
CAPTAFOL 2425061 ND 3.05 2.00 7.10 Ugq L
CAPTAN 133062 ND 1.53 1.00 3.56 UG L
CARBAZOLE 86748 ND 29. 66 20.00 71.12 Ugq L
CARBON DI SULFI DE 75150 ND 10. 00 9.99 10. 00 UG L
CARBOPHENOTHI ON 786196 ND 1.53 1.00 3.56 Ud L
CERl UM 7440451 NC 507. 47 1.00 1000. 00 UG L
CHEM CAL OXYGEN DEMAND

(COD) C- 004 NC 343140. 00 67000. 00 1036000. 00 Ud L
CHLORFENVI NPHCS 470906 ND 3.05 2.00 7.10 UG L
CHLORI DE 16887006 NC 6833746. 67 1010000. 00 17002400. 00 Ud L
CHLOROACETONI TRI LE 107142 ND 10. 00 9.99 10. 00 UG L
CHLOROBENZENE 108907 ND 10. 00 9.99 10. 00 Ud L
CHLOROBENZI LATE 510156 ND 1.53 1.00 3.56 UG L

C-3



APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
CHLOROETHANE 75003 ND 50. 00 49.94 50. 00 UG L
CHLOROFORM 67663 ND 10. 00 9.99 10. 00 Ugd L
CHLOROVETHANE 74873 ND 50. 00 49.94 50. 00 UG L
CHLORONEB 2675776 ND 1.53 1.00 3.56 Ugd L
CHLOROPROPYLATE 5836102 ND 15. 27 10. 00 35.56 UG L
CHLOROTHALONI L 1897456 ND 0.31 0. 20 0.71 Ugd L
CHLORPYRI FCS 2921882 ND 3.05 2.00 7.10 UG L
CHROM UM 7440473 NC 127. 17 5. 80 529. 20 Ugd L
CHRYSENE 218019 ND 14. 83 10. 00 35.56 UG L
Cl S- PERVETHRI N 61949766 ND 3.05 2.00 7.10 Ud L
Cl S-1, 3- Dl CHLOROPROPENE 10061015 ND 10. 00 9.99 10. 00 UG L
COBALT 7440484 NC 10. 50 2.30 35.24 Ugq L
COPPER 7440508 NC 1786. 69 8.50 10554. 00 UG L
COUMAPHOS 56724 ND 7.64 5.00 17.78 Ugq L
CROTONAL DEHYDE 4170303 ND 50. 00 49.94 50. 00 UG L
CROTOXYPHOS 7700176 ND 146. 80 99. 00 352. 04 Ud L
DACTHAL ( DCPA) 1861321 ND 0.08 0.05 0.18 UG L
DALAPON 75990 NC 0.53 0. 20 1.06 Ud L
DEF 78488 ND 3.05 2.00 7.10 UG L
DELTA- BHC 319868 ND 0.08 0. 05 0.18 Ud L
DEVETON A 8065483A ND 3.05 2.00 7.10 UG L
DEVETON B 8065483B ND 3.05 2.00 7.10 Ud L
Dl - N- BUTYL PHTHALATE 84742 ND 14. 83 10. 00 35.56 UG L
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Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
Dl - N- OCTYL PHTHALATE 117840 ND 14. 83 10. 00 35. 56 UG L
Dl - N- PROPYLNI TROSAM NE 621647 ND 29. 66 20.00 71.12 Ud L
DI ALLATE A 2303164A ND 3.05 2.00 7.10 UG L
DI ALLATE B 2303164B ND 3.05 2.00 7.10 Ud L
DI AZ|I NON 333415 ND 3.05 2.00 7.10 UG L
DI BENZQO( A, H) ANTHRACENE 53703 ND 29. 66 20.00 71.12 Ud L
DI BENZOFURAN 132649 ND 14. 83 10. 00 35. 56 UG L
DI BENZOTHI OPHENE 132650 ND 14. 83 10. 00 35. 56 Ud L
DI BROMOCHL OROVETHANE 124481 ND 10. 00 9.99 10. 00 UG L
DI BROMOVETHANE 74953 ND 10. 00 9.99 10. 00 Ud L
DI CAVBA 1918009 NC 0.32 0. 20 0.71 UG L
DI CHLOFENTH ON 97176 ND 3.05 2.00 7.10 Ud L
DI CHLONE 117806 ND 3.05 2.00 7.10 UG L
DI CHLORPROP 120365 NC 7.66 1.00 47.00 Ud L
DI CHLORVCS 62737 ND 7.64 5. 00 17.78 UG L
DI COFOL 115322 ND 1.53 1.00 3.56 Ud L
DI CROTOPHOS 141662 ND 5. 00 5. 00 5.00 UG L
DI ELDRI N 60571 ND 0. 06 0. 04 0.14 Ud L
DI ETHYL ETHER 60297 ND 50. 00 49. 94 50. 00 UG L
DI ETHYL PHTHALATE 84662 ND 14. 83 10. 00 35. 56 Ug L
DI METHOATE 60515 ND 1.86 1.00 3.56 UG L
DI METHYL PHTHALATE 131113 ND 14. 83 10. 00 35. 56 Ud L
DI METHYL SULFONE 67710 ND 14. 83 10. 00 35. 56 UG L
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Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
DI NOSEB 88857 NC 0.87 0.50 2.63 UG L
DI OXATHI ON 78342 ND 5.00 5.00 5.00 Ud L
DI PHENYL ETHER 101848 ND 14. 83 10. 00 35. 56 UG L
DI PHENYLAM NE 122394 ND 14. 83 10. 00 35. 56 Ud L
DI PHENYLDI SULFI DE 882337 ND 29. 66 20.00 71.12 UG L
DI SULFOTON 298044 ND 3.05 2.00 7.10 Ud L
DYSPROS|I UM 7429916 NC 67.17 0.10 100. 00 UG L
ENDOSULFAN | 959988 ND 0.15 0.10 0. 36 Ud L
ENDOSULFAN 1 | 33213659 ND 1.53 1.00 3.56 UG L
ENDOSULFAN SULFATE 1031078 ND 0.15 0.10 0. 36 Ud L
ENDRI N 72208 ND 0.31 0. 20 0.71 UG L
ENDRI N ALDEHYDE 7421934 ND 0.15 0.10 0. 36 Ud L
ENDRI N KETONE 53494705 ND 0.15 0.10 0. 36 UG L
EPN 2104645 ND 3.05 2.00 7.10 Ud L
ERBI UM 7440520 ND 66. 70 0.10 100. 00 UG L
ETHALFLURALI N 55283686 ND 0.15 0.10 0. 36 Ud L
ETHANE, PENTACHLORO 76017 ND 29. 66 20.00 71.12 UG L
ETH ON 563122 ND 3.05 2.00 7.10 Ud L
ETHOPROP 13194484 ND 3.05 2.00 7.10 UG L
ETHYL CYAN DE 107120 ND 10. 00 9.99 10. 00 Ug L
ETHYL METHACRYLATE 97632 ND 10. 00 9.99 10. 00 UG L
ETHYL METHANESULFONATE 62500 ND 29. 66 20.00 71.12 Ud L
ETHYLBENZENE 100414 ND 10. 00 9.99 10. 00 UG L
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EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
ETHYLENETH OUREA 96457 ND 29. 66 20.00 71.12 UG L
ETRI DI AZOLE 2593159 ND 0.10 0.10 0. 10 Ud L
EURCPI UM 7440531 NC 68. 07 0.10 100. 00 UG L
FAVPHUR 52857 ND 7.64 5.00 17.78 Ud L
FENARI MOL 60168889 ND 0.31 0. 20 0.71 UG L
FENSULFOTHI ON 115902 ND 7.64 5.00 17.78 Ud L
FENTH ON 55389 ND 3.05 2.00 7.10 UG L
FLUORANTHENE 206440 ND 14. 83 10. 00 35. 56 Ud L
FLUORENE 86737 ND 14. 83 10. 00 35. 56 UG L
FLUORI DE 16984488 NC 82620. 53 16500. 00 360000. 00 Ud L
GADOLI NIl UM 7440542 NC 236. 22 0.50 500. 00 UG L
GALLI UM 7440553 NC 236.12 0.50 500. 00 Ud L
GAMVA- BHC 58899 ND 0.08 0. 05 0.18 UG L
GAMVA- CHLORDANE 5103742 ND 0.08 0.05 0.18 Ud L
GERVANI UM 7440564 NC 335.79 0.50 500. 00 UG L
GOLD 7440575 ND 100. 33 1.00 200. 00 Ud L
HAFNI UM 7440586 NC 500. 92 1.00 1000. 00 UG L
HEPTACHLOR 76448 ND 0.15 0.10 0. 36 Ud L
HEPTACHLOR EPOXI DE 1024573 ND 0.08 0. 05 0.18 UG L
HEXACHL OROBENZENE 118741 ND 14. 83 10. 00 35. 56 Ug L
HEXACHL OROBUTADI ENE 87683 ND 14. 83 10. 00 35. 56 UG L
HEXACHLOROCYCLOPENTADI ENE 77474 ND 14. 83 10. 00 35. 56 Ud L
HEXACHL OROETHANE 67721 ND 14. 83 10. 00 35. 56 UG L
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EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
HEXACHL OROPROPENE 1888717 ND 29. 66 20.00 71.12 UG L
HEXAVETHYL PHOSPHORAM DE 680319 ND 2.00 2.00 2.00 Ud L
HEXANO C ACI D 142621 ND 14. 83 10. 00 35. 56 UG L
HEXAVALENT CHROM UM 18540299 NC 18. 67 10. 00 76. 00 Ud L
HOLM UM 7440600 NC 336.78 0.50 500. 00 UG L
I NDENQ( 1, 2, 3- CD) PYRENE 193395 ND 29. 66 20.00 71.12 Ud L
I NDI UM 7440746 NC 512.02 1.00 1000. 00 UG L
1 ODI NE 7553562 NC 1943. 00 500. 00 3840. 00 Ud L
| ODOVETHANE 74884 ND 10. 00 9.99 10. 00 UG L
I RI DI UM 7439885 NC 609. 97 1.00 1708. 00 Ud L
| RON 7439896 NC 2904. 13 149. 00 10838. 00 UG L
| SOBUTYL ALCOHOL 78831 ND 10. 00 9.99 10. 00 Ud L
| SODRI N 465736 ND 0.15 0.10 0. 36 UG L
| SOPHORONE 78591 ND 14. 83 10. 00 35. 56 Ud L
| SOPROPALI N 33820530 ND 0.31 0. 20 0.71 UG L
| SOSAFROLE 120581 ND 14. 83 10. 00 35. 56 Ud L
KEPONE 143500 ND 1.53 1.00 3.56 UG L
LANTHANUM 7439910 NC 68. 18 0.10 100. 00 Ud L
LEAD 7439921 NC 1613. 89 2.10 13248. 00 UG L
LEPTOPHOS 21609905 ND 3.05 2.00 7.10 Ug L
LI TH UM 7439932 NC 231. 26 79.00 532. 80 UG L
LONG FOLENE 475207 ND 74.14 50. 00 177. 80 Ud L
LUTETI UM 7439943 NC 66. 78 0.10 100. 00 UG L
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Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
M XYLENE 108383 ND 10. 00 9.99 10. 00 UG L
MAGNESI UM 7439954 NC 7435. 80 1140. 00 20400. 00 Ud L
MALACHI TE GREEN 569642 ND 14. 83 10. 00 35. 56 UG L
MALATHI ON 121755 ND 3.05 2.00 7.10 Ud L
MANGANESE 7439965 NC 114.72 4.00 388. 00 UG L
MCPA 94746 NC 115. 60 50. 00 399. 20 Ud L
MCPP 7085190 NC 375. 68 50. 00 2594. 00 UG L
MERCURY 7439976 NC 21.06 0. 20 115. 36 Ud L
MERPHCOS 150505 ND 3.58 2.00 7.10 UG L
VESTRANCL 72333 ND 29. 66 20.00 71.12 Ud L
METHAPYRI LENE 91805 ND 14. 83 10. 00 35. 56 UG L
METHOXYCHLOR 72435 ND 0.31 0. 20 0.71 Ud L
METHYL CHLORPYRI FCS 5598130 ND 3.05 2.00 7.10 UG L
METHYL METHACRYLATE 80626 ND 10. 00 9.99 10. 00 Ud L
METHYL METHANESULFONATE 66273 ND 29. 66 20.00 71.12 UG L
METHYL PARATH ON 298000 ND 3.05 2.00 7.10 Ud L
METHYL TRI THI ON 953173 ND 5. 00 5. 00 5.00 UG L
METHYLENE CHLORI DE 75092 ND 10. 00 9.99 10. 00 Ud L
METRI BUZI N 21087649 ND 0.15 0.10 0. 36 UG L
VEVI NPHOS 7786347 ND 7.64 5.00 17.78 Ug L
M REX 2385855 ND 0.31 0. 20 0.71 UG L
MOLYBDENUM 7439987 NC 336. 68 4. 60 1024. 40 Ud L
MONOCROTOPHCOS 6923224 NC 2.00 2.00 2.00 UG L

C-9



APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
N- DECANE 124185 ND 14. 83 10. 00 35.56 UG L
N- DOCOSANE 629970 ND 14. 83 10. 00 35.56 Ugd L
N- DODECANE 112403 ND 14. 83 10. 00 35.56 UG L
N- EI COSANE 112958 ND 14. 83 10. 00 35.56 Ugd L
N- HEXACOSANE 630013 NC 20. 41 10. 00 92.91 UG L
N- HEXADECANE 544763 ND 14. 83 10. 00 35.56 Ugd L
N- NI TROSODI - N- BUTYLAM NE 924163 ND 14. 83 10. 00 35.56 UG L
N- NI TROSODI ETHYLAM NE 55185 ND 14.83 10. 00 35.56 Ugd L
N- NI TROSODI METHYLAM NE 62759 ND 74. 14 50. 00 177.80 UG L
N- NI TROSODI PHENYLAM NE 86306 ND 29. 66 20.00 71.12 Ud L
N- NI TROSOVETHYLETHYLAM NE 10595956 ND 14. 83 10. 00 35.56 UG L
N- NI TROSOVETHYLPHENYLAM NE 614006 ND 146. 80 99. 00 352. 04 Ugq L
N- NI TROSOMORPHOLI NE 59892 ND 14. 83 10. 00 35.56 UG L
N- NI TROSOPI PERI DI NE 100754 ND 14. 83 10. 00 35.56 Ugq L
N- OCTACOSANE 630024 NC 21.81 10. 00 95.71 UG L
N- OCTADECANE 593453 ND 14. 83 10. 00 35.56 Ud L
N- TETRACCSANE 646311 ND 14. 83 10. 00 35.56 UG L
N- TETRADECANE 629594 ND 14. 83 10. 00 35.56 Ud L
N- TRI ACONTANE 638686 NC 16. 53 10. 00 46. 21 UG L
N, N- DI METHYLFORMAM DE 68122 ND 14. 83 10. 00 35.56 Ud L
NALED 300765 ND 8.64 5.00 17.78 UG L
NAPHTHALENE 91203 ND 14. 83 10. 00 35.56 Ud L
NECDYM UM 7440008 NC 246. 75 0.50 500. 00 UG L
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NI CKEL 7440020 NC 134. 26 4.50 327.00 UG L
NI GBI UM 7440031 NC 525. 87 29. 25 1000. 00 Ugd L
NI TRATE/ NI TRI TE C- 005 NC 2650. 93 360. 00 4560. 00 UG L
NI TROBENZENE 98953 ND 14.83 10. 00 35.56 Ugd L
NI TROFEN 1836755 ND 0.31 0. 20 0.71 UG L
NORFLURAZON 27314132 NC 1.59 1.00 4.08 Ugd L
O+P XYLENE 136777612 ND 10. 00 9.99 10. 00 UG L
O ANI SI DI NE 90040 ND 14.83 10. 00 35.56 Ugd L
O CRESCL 95487 ND 14. 83 10. 00 35.56 UG L
O TOLUI DI NE 95534 ND 14. 83 10. 00 35.56 Ud L
O TOLUI DI NE, 5-CHLORO 95794 ND 14. 83 10. 00 35.56 UG L
OCDD 3268879 NC 0. 00 0. 00 0. 00 Ugq L
OCDF 39001020 NC 0. 00 0. 00 0. 00 UG L
O L AND GREASE C- 036 NC 5066. 67 5000. 00 6000. 00 Ugq L
osM UM 7440042 NC 67.19 0. 10 100. 00 UG L
P- CHLOROANI LI NE 106478 ND 14. 83 10. 00 35.56 Ud L
P- CRESOL 106445 ND 14. 83 10. 00 35.56 UG L
P- CYMENE 99876 ND 14. 83 10. 00 35.56 Ud L
P- DI METHYLAM NOAZOBENZENE 60117 ND 29. 66 20. 00 71.12 UG L
P- NI TROANI LI NE 100016 ND 74. 14 50. 00 177. 80 Ud L
PALLADI UM 7440053 ND 333.50 0.50 500. 00 UG L
PARATHI ON ( ETHYL) 56382 ND 3.05 2.00 7.10 Ud L
PCB 1016 12674112 ND 1.53 1.00 3.56 UG L
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PCB 1221 11104282 ND 1.53 1.00 3.56 UG L
PCB 1232 1141165 ND 1.53 1.00 3.56 Ugd L
PCB 1242 53469219 ND 1.53 1.00 3.56 UG L
PCB 1248 12672296 ND 1.53 1.00 3.56 Ugd L
PCB 1254 11097691 ND 1.53 1.00 3.56 UG L
PCB 1260 11096825 ND 1.53 1.00 3.56 Ugd L
PENDAMETHALI N 40487421 ND 0.76 0.50 1.78 UG L
PENTACHL OROBENZENE 608935 ND 29. 66 20.00 71.12 Ugd L
PENTACHL ORONI TROBENZENE

( PCNB) 82688 ND 0.08 0.05 0.18 UG L
PENTACHL OROPHENCL 87865 ND 74. 14 50. 00 177.80 Ugq L
PENTAMETHYLBENZENE 700129 ND 14. 83 10. 00 35.56 UG L
PERTHANE 72560 ND 15. 27 10. 00 35.56 Ugq L
PERYLENE 198550 ND 14. 83 10. 00 35.56 UG L
PHENACETI N 62442 ND 14. 83 10. 00 35.56 Ud L
PHENANTHRENE 85018 ND 14. 83 10. 00 35.56 UG L
PHENOL 108952 NC 17.11 10. 00 44.16 Ud L
PHENOL, 2- METHYL- 4, 6-

DI NI TRO- 534521 ND 29. 66 20. 00 71.12 Ud L
PHENOTHI AZI NE 92842 ND 74. 14 50. 00 177. 80 UG L
PHORATE 298022 ND 3.05 2.00 7.10 Ud L
PHOSMVET 732116 ND 7.64 5.00 17.78 UG L
PHOSPHAM DON E 297994 ND 7.64 5.00 17.78 Ud L
PHOSPHAM DON Z 23783984 ND 7.64 5.00 17.78 UG L
PHOSPHORUS 7723140 NC 32480. 80 3210. 00 225800. 00 Ugd L
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Pl CLORAM 1918021 ND 0.76 0.50 1.78 UG L
PLATI NUM 7440064 NC 528. 11 1.00 1000. 00 Ugd L
POTASS| UM 7440097 NC 77743.00 1310. 00 195400. 00 UG L
PRASECDYM UM 7440100 NC 927. 87 1.00 3910. 00 Ugd L
PRONAM DE 23950585 ND 14. 83 10. 00 35.56 UG L
PROPACHLOR 1918167 ND 0.15 0. 10 0. 36 Ugd L
PROPANI L 709988 ND 1.53 1.00 3.56 UG L
PROPAZI NE 139402 ND 1.53 1.00 3.56 Ugd L
PYRENE 129000 ND 14. 83 10. 00 35.56 UG L
PYRI DI NE 110861 ND 14. 83 10. 00 35.56 Ud L
RESORCI NOL 108463 ND 74. 14 50. 00 177.80 UG L
RHENI UM 7440155 NC 615. 13 205. 00 1000. 00 Ugq L
RHODI UM 7440166 NC 670. 22 1.00 1000. 00 UG L
RONNEL 299843 ND 3.05 2.00 7.10 Ugq L
RUTHENI UM 7440188 NC 504. 65 1.00 1000. 00 UG L
SAFROLE 94597 ND 14. 83 10. 00 35.56 Ud L
SAMARI UM 7440199 NC 336. 92 0.50 500. 00 UG L
SCANDI UM 7440202 NC 66. 75 0.10 100. 00 Ud L
SELENI UM 7782492 NC 102. 82 2.30 429. 20 UG L
SI LI CON 7440213 NC 15414. 00 5380. 00 28100. 00 Ud L
S| LVER 7440224 NC 98. 92 1.00 390. 80 UG L
SI MAZI NE 122349 ND 12. 22 8. 00 28. 46 Ud L
SODI UM 7440235 NC 3443333. 33 6400. 00 11250600. 00 UG L
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SQUALENE 7683649 ND 146. 80 99. 00 352. 04 UG L
STROBANE 8001501 ND 7.64 5.00 17.78 Ugd L
STRONTI UM 7440246 NC 630. 23 100. 00 2280. 00 UG L
STYRENE 100425 ND 14. 83 10. 00 35.56 Ugd L
SULFOTEP 3689245 ND 4.05 2.00 7.10 UG L
SULFUR 7704349 NC 400788. 06 2145. 00 1078240. 00 Ugd L
SULPROFCS 35400432 ND 3.05 2.00 7.10 UG L
TANTALUM 7440257 NC 333. 89 0.50 500. 00 Ugd L
TELLURI UM 13494809 ND 667. 00 1.00 1000. 00 UG L
TEPP 107493 ND 5.00 5.00 5.00 Ud L
TERBACI L 5902512 ND 3.05 2.00 7.10 UG L
TERBI UM 7440279 NC 342. 22 0.50 500. 00 Ugq L
TERBUFCS 13071799 ND 3.05 2.00 7.10 UG L
TERBUTHYLAZI NE 5915413 ND 7.64 5.00 17.78 Ugq L
TETRACHLOROETHENE 127184 ND 10. 00 9.99 10. 00 UG L
TETRACHLOROVETHANE 56235 ND 10. 00 9.99 10. 00 Ud L
TETRACHLORVI NPHOS 22248799 ND 3.05 2.00 7.10 UG L
THALLI UM 7440280 NC 9.19 1.20 20.00 Ud L
THI ANAPHTHENE 95158 ND 14. 83 10. 00 35.56 UG L
THI CACETAM DE 62555 ND 29. 66 20. 00 71.12 Ud L
THI OXANTHE- 9- ONE 492228 ND 29. 66 20. 00 71.12 UG L
THORI UM 7440291 NC 512. 90 1.00 1000. 00 Ud L
THULI UM 7440304 NC 333.98 0.50 500. 00 UG L
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TIN 7440315 NC 665. 88 14.50 6046. 00 UG L
TI TANI UM 7440326 NC 777.71 5.00 4474. 20 Ugd L
TOKUTHI ON 34643464 ND 2.00 2.00 2.00 UG L
TOLUENE 108883 ND 10. 00 9.99 10. 00 Ugd L
TOLUENE, 2, 4- DI AM NO- 95807 ND 146. 80 99. 00 352. 04 UG L
TOTAL CYANI DE 57125 NC 17.93 10. 00 105. 00 Ugd L
TOTAL DI SSOLVED SCLI DS C-010 NC 12815853. 33 158000. 00 32641200. 00 UG L
TOTAL ORGANI C CARBON (TOC) C-012 NC 10485. 33 10000. 00 16000. 00 Ugd L
TOTAL PHENOLS C- 020 NC 93. 20 50. 00 681. 00 UG L
TOTAL PHOSPHORUS 14265442 NC 1088. 60 10. 00 4460. 00 Ud L
TOTAL SULFI DE(| ODOVETRI C) 18496258 NC 28261. 33 1000. 00 103200. 00 UG L
TOTAL SUSPENDED SCLI DS C- 009 NC 122553. 33 4000. 00 522000. 00 Ugq L
TOXAPHENE 8001352 ND 7.64 5.00 17.78 UG L
TRANS- PERVETHRI N 61949777 ND 3.05 2.00 7.10 Ugq L
TRANS- 1, 2- DI CHLORCETHENE 156605 ND 10. 00 9.99 10. 00 UG L
TRANS- 1, 3- DI CHLOROPROPENE 10061026 ND 10. 00 9.99 10. 00 Ud L
TRANS- 1, 4- DI CHLORO 2- BUTENE 110576 ND 50. 00 49.94 50. 00 UG L
TRI ADI MEFON 43121433 ND 1.53 1.00 3.56 Ud L
TRl BROVOVETHANE 75252 ND 10. 00 9.99 10. 00 UG L
TRI CHLORFON 52686 ND 7.64 5.00 17.78 Ud L
TRI CHLOROETHENE 79016 ND 10. 00 9.99 10. 00 UG L
TRI CHLOROFLUOROVETHANE 75694 ND 10. 00 10. 00 10. 00 Ud L
TRI CHLORONATE 327980 ND 3.05 2.00 7.10 UG L
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TRI CRESYLPHOSPHATE 78308 ND 15. 27 10. 00 35.56 UG L
TRI FLURALI N 1582098 ND 0.15 0. 10 0. 36 Ugd L
TRI METHYLPHOSPHATE 512561 ND 2.00 2.00 2.00 UG L
TRI PHENYLENE 217594 ND 14. 83 10. 00 35.56 Ugd L
TRI PROPYLENEGLYCOL METHYL

ETHER 20324338 ND 146. 80 99. 00 352. 04 UG L
TUNGSTEN 7440337 NC 649. 28 93. 20 1000. 00 Ugd L
URANI UM 7440611 NC 1096. 71 10. 10 2670. 00 UG L
VANADI UM 7440622 NC 107. 67 2.60 488. 20 Ugd L
VI NYL ACETATE 108054 ND 50. 00 49.94 50. 00 UG L
VI NYL CHLORI DE 75014 ND 10. 00 9.99 10. 00 Ugq L
YTTERBI UM 7440644 NC 68. 46 0. 10 100. 00 UG L
YTTRI UM 7440655 ND 4.33 3.00 5.00 Ugq L
ZI NC 7440666 NC 3718.81 89. 75 12310. 00 UG L
ZI RCONI UM 7440677 NC 67.89 0. 10 100. 00 Ud L
1- BROMO- 2- CHLOROBENZENE 694804 ND 14. 83 10. 00 35.56 UG L
1- BROMO- 3- CHLOROBENZENE 108372 ND 14. 83 10. 00 35.56 Ud L
1- CHLORO- 3- Nl TROBENZENE 121733 ND 74. 14 50. 00 177.80 UG L
1- METHYLFLUORENE 1730376 ND 14. 83 10. 00 35.56 Ud L
1- METHYLPHENANTHRENE 832699 ND 14. 83 10. 00 35.56 UG L
1- NAPHTHYLAM NE 134327 ND 14. 83 10. 00 35.56 Ud L
1- PHENYLNAPHTHALENE 605027 ND 14. 83 10. 00 35.56 UG L
1, 1- DI CHLOROETHANE 75343 ND 10. 00 9.99 10. 00 Ud L
1, 1- DI CHLOROETHENE 75354 ND 10. 00 9.99 10. 00 UG L
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APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
1, 1, 1- TRI CHLOROCETHANE 71556 ND 10. 00 9.99 10. 00 UG L
1,1, 1, 2- TETRACHLOROETHANE 630206 ND 10. 00 9.99 10. 00 Ugd L
1, 1, 2- TRI CHLOROCETHANE 79005 ND 10. 00 9.99 10. 00 UG L
1,1, 2, 2- TETRACHLORCETHANE 79345 ND 10. 00 9.99 10. 00 Ugd L
1, 2- Dl BROMO- 3- CHLOROPROPANE 96128 ND 29. 66 20. 00 71.12 UG L
1, 2- DI BROMOETHANE 106934 ND 10. 00 9.99 10. 00 Ugd L
1, 2- DI CHLOROBENZENE 95501 ND 14. 83 10. 00 35.56 UG L
1, 2- DI CHLOROETHANE 107062 ND 10. 00 9.99 10. 00 Ugd L
1, 2- DI CHLOROPROPANE 78875 ND 10. 00 9.99 10. 00 UG L
1, 2- DI PHENYLHYDRAZI NE 122667 ND 29. 66 20.00 71.12 Ud L
1, 2, 3- TRI CHLOROBENZENE 87616 ND 14. 83 10. 00 35.56 UG L
1, 2, 3- TRI CHLOROPROPANE 96184 ND 10. 00 9.99 10. 00 Ugq L
1, 2, 3- TRI METHOXYBENZENE 634366 ND 14. 83 10. 00 35.56 UG L
1, 2, 4- TRI CHLOROBENZENE 120821 ND 14. 83 10. 00 35.56 Ugq L
1, 2, 4, 5- TETRACHLOROBENZENE 95943 ND 14. 83 10. 00 35.56 UG L
1, 2: 3, 4- DI EPOXYBUTANE 1464535 ND 29. 66 20.00 71.12 Ud L
1, 3- BUTADI ENE, 2-CHLORO 126998 ND 10. 00 9.99 10. 00 UG L
1, 3- DI CHLORO- 2- PROPANCL 96231 ND 14. 83 10. 00 35.56 Ud L
1, 3- DI CHLOROBENZENE 541731 ND 14. 83 10. 00 35.56 UG L
1, 3- DI CHLOROPROPANE 142289 ND 10. 00 9.99 10. 00 Ud L
1, 3, 5- TRI TH ANE 291214 ND 74. 14 50. 00 177.80 UG L
1, 4- DI CHLOROBENZENE 106467 ND 14. 83 10. 00 35.56 Ud L
1, 4- DI Nl TROBENZENE 100254 ND 29. 66 20. 00 71.12 UG L
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APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
1, 4- DI OXANE 123911 ND 10. 00 9.99 10. 00 UG L
1, 4- NAPHTHOQUI NONE 130154 ND 146. 80 99. 00 352. 04 Ugd L
1, 5- NAPHTHALENEDI AM NE 2243621 ND 146. 80 99. 00 352. 04 UG L
1234678- HPCDD 35822469 NC 0. 00 0. 00 0. 00 Ugd L
1234678- HPCDF 67562394 NC 0. 00 0. 00 0. 00 UG L
123478- HXCDD 39227286 ND 0. 00 0. 00 0. 00 Ugd L
123478- HXCDF 70648269 ND 0. 00 0. 00 0. 00 UG L
1234789- HPCDF 55673897 ND 0. 00 0. 00 0. 00 Ugd L
123678- HXCDD 57653857 ND 0. 00 0. 00 0. 00 UG L
123678- HXCDF 57117449 ND 0. 00 0. 00 0. 00 Ud L
12378- PECDD 40321764 ND 0. 00 0. 00 0. 00 UG L
12378- PECDF 57117416 ND 0. 00 0. 00 0. 00 Ugq L
123789- HXCDD 19408743 ND 0. 00 0. 00 0. 00 UG L
123789- HXCDF 72918219 ND 0. 00 0. 00 0. 00 Ugq L
2- (METHYLTH O) BENZOTHI AZOLE 615225 ND 14. 83 10. 00 35.56 UG L
2- BUTANONE 78933 ND 50. 00 49. 94 50. 00 Ud L
2- CHLOROETHYLVI NYL ETHER 110758 ND 10. 00 9.99 10. 00 UG L
2- CHLORONAPHTHALENE 91587 ND 14. 83 10. 00 35.56 Ud L
2- CHLOROPHENOL 95578 ND 14. 83 10. 00 35.56 UG L
2- HEXANONE 591786 ND 50. 00 49. 94 50. 00 Ud L
2- | SOPROPYLNAPHTHALENE 2027170 ND 14. 83 10. 00 35.56 UG L
2- METHYLBENZOTH OAZOLE 120752 ND 14. 83 10. 00 35.56 Ud L
2- METHYLNAPHTHALENE 91576 ND 14. 83 10. 00 35.56 UG L
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APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
2- Nl TROANI LI NE 88744 ND 14. 83 10. 00 35.56 UG L
2- NI TROPHENOL 88755 ND 29. 66 20. 00 71.12 Ugd L
2- PHENYLNAPHTHALENE 612942 ND 14. 83 10. 00 35.56 UG L
2- Pl COLI NE 109068 ND 74. 14 50. 00 177.80 Ugd L
2- PROPANONE 67641 ND 50. 00 49.94 50. 00 UG L
2- PROPEN- 1- OL 107186 ND 10. 00 9.99 10. 00 Ugd L
2- PROPENAL 107028 ND 50. 00 49.94 50. 00 UG L
2- PROPENEN TRI LE, 2- METHYL- 126987 ND 10. 00 9.99 10. 00 Ugd L
2, 3- BENZOFLUORENE 243174 ND 14. 83 10. 00 35.56 UG L
2, 3- DI CHLOROANI LI NE 608275 ND 14. 83 10. 00 35.56 Ud L
2, 3- DI CHLORONI TROBENZENE 3209221 ND 74. 14 50. 00 177.80 UG L
2, 3, 4, 6- TETRACHLOROPHENOL 58902 ND 29. 66 20. 00 71.12 Ugq L
2, 3, 6- TRI CHLOROPHENCL 933755 ND 14. 83 10. 00 35.56 UG L
2,4-D 94757 NC 1.80 1.00 3.56 Ugq L
2,4-DB 94826 NC 3.43 2.00 10. 46 UG L
2, 4- DI CHLOROPHENOL 120832 ND 14. 83 10. 00 35.56 Ud L
2, 4- DI METHYLPHENOL 105679 ND 14. 83 10. 00 35.56 UG L
2, 4- DI Nl TROPHENCL 51285 ND 74.14 50. 00 177. 80 Ud L
2, 4- DI Nl TROTOLUENE 121142 ND 14. 83 10. 00 35.56 UG L
2,4,5-T 93765 NC 0.35 0. 20 0.71 Ud L
2,4,5-TP 93721 NC 0. 42 0. 20 1.25 UG L
2, 4, 5- TRI CHLOROPHENCL 95954 ND 14. 83 10. 00 35.56 Ud L
2, 4, 6- TRI CHLOROPHENCOL 88062 ND 14. 83 10. 00 35.56 UG L
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APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.
Anal yte CAS_NO Type Mean Mn Max Uni t
2, 6- Dl - TERT- BUTYL- P-
BENZOQUI NONE 719222 ND 146. 80 99. 00 352. 04 UG L
2, 6-D CHLORO 4-
NI TROANI LI NE 99309 ND 146. 80 99. 00 352. 04 UG L
2, 6- DI CHLOROPHENOL 87650 ND 14. 83 10. 00 35.56 Ugd L
2, 6- DI Nl TROTOLUENE 606202 ND 14. 83 10. 00 35.56 UG L
234678- HXCDF 60851345 ND 0. 00 0. 00 0. 00 Ugd L
23478- PECDF 57117314 ND 0. 00 0. 00 0. 00 UG L
2378- TCDD 1746016 ND 0. 00 0. 00 0. 00 Ugd L
2378- TCDF 51207319 ND 0. 00 0. 00 0. 00 UG L
3- CHLOROPROPENE 107051 ND 10. 00 9.99 10. 00 Ud L
3- METHYLCHOLANTHRENE 56495 ND 14. 83 10. 00 35.56 UG L
3- Nl TROANI LI NE 99092 ND 29. 66 20. 00 71.12 Ugq L
3, 3' - DI CHLOROBENZI DI NE 91941 ND 74. 14 50. 00 177.80 UG L
3, 3' - DI METHOXYBENZI DI NE 119904 ND 74. 14 50. 00 177.80 Ugq L
3, 6- DI METHYLPHENANTHRENE 1576676 ND 14. 83 10. 00 35.56 UG L
4- AM NOBI PHENYL 92671 ND 14. 83 10. 00 35.56 Ud L
4- BROVOPHENYL PHENYL ETHER 101553 ND 14. 83 10. 00 35.56 UG L
4- CHLORO 2- NI TROANI LI NE 89634 ND 29. 66 20.00 71.12 Ud L
4- CHLORO 3- METHYLPHENOL 59507 ND 14. 83 10. 00 35.56 UG L
4- CHLOROPHENYLPHENYL ETHER 7005723 ND 14. 83 10. 00 35.56 Ud L
4- METHYL- 2- PENTANONE 108101 ND 50. 00 49.94 50. 00 UG L
4- NI TROPHENCL 100027 ND 74. 14 50. 00 177. 80 Ud L
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APPENDIX C

Range of Pollutant Influent Concentrations of the Pooled Daily Data from the Three 5-Day
EPA Sampling Episodesfor all Analytes

Meas.

Anal yte CAS_NO Type Mean Mn Max Uni t
4,4' - DDD 72548 ND 0.31 0.20 0.71 UG L
4, 4' - DDE 72559 ND 0.15 0.10 0. 36 uGd L
4,4' - DDT 50293 ND 0.15 0.10 0. 36 UG L
4, 4' - METHYLENEBI S( 2-

CHLOROANI LI NE) 101144 ND 29. 66 20. 00 71.12 U@ L
4, 5- METHYLENE

PHENANTHRENE 203645 ND 14. 83 10. 00 35.56 U@ L
5-NI TRO- O TOLUI DI NE 99558 ND 14. 83 10. 00 35.56 UG L
7, 12- DI METHYLBENZ( A)

ANTHRACENE 57976 ND 14. 83 10. 00 35.56 UG L
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APPENDIX D
ACRONYMSAND DEFINITIONS

Administrator -- The Administrator of the U.S. Environmental Protection Agency
Agency -- The U.S. Environmental Protection Agency
BAT -- The best available technology economically achievable, as described in Sec. 304(b)(2) of the
CWA.
BCT -- Thebest conventional pollutant control technology, as described in Sec. 304(b)(4) of the CWA.
BOD:. -- Biochemica oxygen demand - Five Day. A measure of biochemical decomposition of organic
matter in a water sample. It is determined by measuring the dissolved oxygen consumed by
microorganismsto oxidizetheorganic contaminantsin awater sampleunder standard [aboratory conditions
of fivedaysand 70EC. BOD;is not related to the oxygen requirements in chemical combustion.
Boiler -- means an enclosed device using controlled flame combustion and having the following
characteristics:
(1) (i) Theunitmust have physica provisonsfor recovering and exporting therma energy intheform
of steam, heated fluids, or heated gases; and
(i)  Theunit’scombustion chamber and primary energy recovery section(s) must be of integral
design. To beof integral design, the combustion chamber and the primary energy recovery
section(s) (such as waterwalls and superheaters) must be physically formed into one
manufactured or assembled unit. A unit in which the combustion chamber and the primary
energy recovery section(s) are joined only by ducts or connections carrying flue gasis not
integrally designed; however, secondary energy recovery equipment (such as economizersor
ar preheaters) need not be physically formed into the same unit as the combustion chamber and
the primary energy recovery section. The following units are not precluded from being boilers
solely because they are not of integral design: process heaters (unitsthat transfer energy directly
to a process stream), and fluidized bed combustion units; and
(iii) Whilein operation, the unit must maintain athermal energy recovery efficiency of at least 60
percent, caculated in termsof therecovered energy compared with thetherma vaue of thefue;
and
(iv) Theunit must export and utilize at least 75 percent of the recovered energy, calculated on an
annud bagis. Inthiscaculation, no credit shal begivenfor recovered heat usedinternaly inthe
sameunit. (Examplesof interna use arethe preheeting of fud or combustion air, and the driving
of induced or forced draft fans or feedwater pumps); or
2 The unit isonewhich the Regional Administrator has determined, on acase-by-case basis, to
be aboiler, after considering the standards in Section 260.32.
BPT -- The best practicable control technology currently available, as described in Sec. 304(b)(1) of the
CWA.
Captive -- Used to describe afacility that only accepts waste generated on site and/or by the owner
operator at the facility.



Clarification -- A treatment designed to remove suspended materials from wastewater--typically by
sedimentation.
Clean Water Act (CWA) -- The Federd Water Pollution Control Act Amendmentsof 1972 (33 U.S.C.
1251 et seq.), asamended, inter alia, by the Clean Water Act of 1977 (Public Law 95-217) and the
Water Quality Act of 1987 (Public Law 100-4).
Closed -- A facility or portion thereof that iscurrently not receiving or accepting wastes and hasundergone
final closure.
Combustion Unit -- A devicefor waste treetment which useselevated temperatures asthe primary means
to change the chemical, physical, biological character or composition of the waste. Examples of
combustion units are incinerators, fuel processors, boilers, industrial furnaces, and kilns.
Commer cial HazardousWaste Combustor -- Any thermal unit, except acement kiln, that is subject
to either to 40 CFR Part 264, Subpart O; Part 265, Subpart O; or Part 266, Subpart H if the thermal unit
burns RCRA hazardous wastes received from off-site for afee or other remuneration in the following
circumstances. Thethermal unitisacommercial hazardouswaste combustor if the off-sitewastesare
generated at afacility not under the same corporate structure or subject to the same ownership asthe
thermal unit and

Q) Thethermal unitisburning wastesthat are not of asimilar nature to wastesbeing burned

from industrial processes on site or

2 There are no wastes being burned from industrial processes on site.
Examples of wastes of a*“similar nature” may include the following: wastes generated in industrial
operations whose wastewaters are subject to the same provisionsin 40 CFR Subchapter N or wastes
burned as part of a product stewardship activity. The term commercia hazardous waste combustor
includesthefollowingfacilities: afacility that burnsexclusvely wastereceived from off-gite; and, afacility
that burns both wastes generated on-site and wastes received from off-site. Facilities that may be
commercid hazardous waste combugtorsinclude hazardous wagte incinerators, rotary kilnincinerators, lime
kilns, lightweight aggregate kilns, and boilers. A facility not otherwiseacommercial hazardous waste
combustor is not a commercial hazardous waste combustor if it burns RCRA hazardous waste for
charitable organizations, as acommunity service or as an accommodation to local, state or government
agencies so long as the waste is burned for no fee or other remuneration.
Commercial hazar dous waste combustor wastewater -- Wastewater attributable to commercial
hazardouswaste combustion operations, but includesonly wastewater fromair pollution control systems
and water used to quench flue gas or dag generated as aresult of commercid hazardous waste combustor
operations.
Conventional pollutants-- The pollutantsidentified in Sec. 304(a)(4) of the CWA and the regulations
thereunder (biochemical oxygen demand (BOD,), total suspended solids (TSS), oil and grease, feca
coliform, and pH).
Direct discharger -- A facility that discharges or may discharge treated or untreated pollutantsinto waters
of the United States.
Disposal -- Intentional placement of waste or waste treatment residual into or on any land where the
materia will remain after closure. Waste or residual placed into any water isnot defined as disposal, but
as discharge.
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Effluent -- Wastewater discharges.

Effluent limitation -- Any restriction, including schedules of compliance, established by a State or the

Administrator on quantities, rates, and concentrations of chemical, physical, biological, and other

constituentswhich are discharged from point sourcesinto navigable waters, thewaters of the contiguous

zone, or the ocean. (CWA Sections 301(b) and 304(b).)

EA -- Economic Analysis

EPA -- The U.S. Environmental Protection Agency.

Facility -- A facility isal contiguous property owned, operated, leased or under the control of the same

person. The contiguous property may be divided by public or private right-of-way.

Hazar dous Waste -- Any waste, including wastewaters defined as hazardous under RCRA, Toxic

Substances Control Act (TSCA), or any state law.

Incinerator -- means any enclosed device that:

(1) Usescontrolled flame combustion and neither meetsthe criteriafor classfication asaboiler, dudge
dryer, or carbon regeneration unit, nor islisted as an industrial furnace; or

(2) Meetsthe definition of infrared incinerator or plasma arc incinerator.

Indirect discharger -- A facility that discharges or may discharge pollutants into a publicly-owned

treatment works.

Industrial Furnace -- means any of the following enclosed devicesthat areintegral components of

manufacturing processes and that use thermal treatment to accomplish recovery of materials or energy:

(1) Cementkilns

(2) Limekilns

(3) Adggregate kilns

(4) Phosphate kilns

(5) Cokeovens

(6) Blast furnaces

(7) Smeting, melting and refining furnaces (including pyrometallurgical devices such as cupolas,
reverberator furnaces, sintering machine, roasters, and foundry furnaces)

(8 Titanium dioxide chloride process oxidation reactors

(99 Methane reforming furnaces

(20) Pulping liquor recovery furnaces

(11) Combustion devices used in the recovery of sulfur values from spent sulfuric acid

(12) Haogen acid furnaces (HAFs) for the production of acid from halogenated hazardous waste
generated by chemical production facilitieswhere thefurnaceislocated on the site of achemical
production facility, the acid product hasahaogen acid content of at least 3 percent, the acid product
isused in amanufacturing process, and except for hazardous waste burned as fud, hazardous waste
fed to the furnace has a minimum halogen content of 20 percent as generated.

(13) Suchother devicesasthe Administrator may, after notice and comment, add to thislist onthebasis
of one or more of the following factors:
(i) Thedesign and use of the device primarily to accomplish recovery of material products;
(if) The use of the device to burn or reduce raw materials to make a material product;
(iii) The use of the deviceto burn or reduce secondary materials as effective substitutesfor raw
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materials, in processes using raw materials as principal feedstocks;
(iv) The use of the device to burn or reduce secondary materias asingredients in an industrial
process to make a material product;

(v) Theuse of the device in common industrial practice to produce a material product; and,

(vi) Other factors, as appropriate.
I ntracompany -- A facility that treets, diSposes, or recyclesrecoverswastes generated by off-stefacilities
under the same corporate ownership. Thefacility may aso treat on-site generated wastes. If any waste
from other facilitiesnot under the same corporate ownershipisaccepted for afeeor other remunerations,
the facility is considered commercial.
LTA -- Long-term Average. For purposes of the effluent guidelines, LTAs are defined as average
pollutant levels achieved over aperiod of time by atechnology option. LTAswere used in developing the
limitations and standards in today’ s proposed regulation.
Minimum leved -- Thelevel a which an andytica system gives recognizable signadsand an acceptable
calibration point.
Municipal Facility -- A facility which is owned or operated by a municipal, county, or regional
government.
New Sour ce -- “New source” is defined at 40 CFR 122.2 and 122.29.
Non-conventional pollutants-- Pollutantsthat are neither conventional pollutantsnor priority pollutants
listed at 40 CFR Section 401.
Non-detect value-- A concentration-based measurement reported below the sample specific detection
limit that can reliably be measured by the analytical method for the pollutant.
Non-hazar dous waste -- All waste not defined as hazardous under RCRA regulations.
Non-water quality environmental impact -- An environmental impact of a control or treatment
technology, other than to surface waters.
NPDES-- The Nationa Pollutant Discharge Elimination System authorized under Sec. 402 of the CWA.
NPDES requires permitsfor discharge of pollutantsfromany point sourceinto waters of the United States.
NSPS -- New Source Performance Standards
OCPSF -- Organic Chemicals, Plastics, and Synthetic FibersManufacturing Effluent Guideline (40 CFR
Part 414).
Off-site -- “Off-site” means outside the boundaries of afacility.
On-site -- “On-site” means within the boundaries of afacility.
Outfall -- The mouth of conduit drains and other conduits from which afacility effluent dischargesinto
receiving waters or POTWSs.
Point Sour ce Category -- A category of sources of water pollutants.
POTW or POTWs-- Publicly-owned treatment works, as defined at 40 CFR 403.3(0).
Pretreatment Standar d -- aregulation that establishesindustrial wastewater effluent quaity asrequired
for discharge to a POTW. (CWA Section 307(b).)
Priority Pollutants -- The pollutants designated by EPA as priority in 40 CFR Part 423 Appendix A.
Process wastewater -- “Process Wastewater” is defined at 40 CFR 122.2.
PSES -- Pretreatment standards for existing sources of indirect discharges, under Sec. 307(b) of the
CWA.



PSNS -- Pretreatment standards for new sources of indirect discharges, under Sec. 307(b) and (c) of the
CWA.

RCRA -- Resource Conservation and Recovery Act (PL 94-580) of 1976, as amended.
Residuals-- Thematerial remaining after anatural or technological process has taken place, e.g., the
sludge remaining after initial wastewater treatment.

Sewage Sludge -- Sludge generated by a sewage treatment plant or POTW.

Sludge -- The accumulated solids separated from liquids during processing.

Small business -- Businesses with annua saes revenues|essthan $6 million. Thisisthe Small Business
Adminigtration definition of small busnessfor SIC code 4953, Refuse Systems (13 CFR Ch.1, § 121.601)
Solids-- For the purpose of thisnotice, awaste that has avery low moisture content, is not free-flowing,
and doesnot release free liquids. This definition dedlswith the physical state of the waste, not the RCRA
definition.

Treatment -- Any activity designed to change the character or composition of any waste so asto prepare
it for transportation, storage, or disposal; render it amenable for recycling or recovery; or reduceit in
volume.

TSS-- Total Suspended Solids. A measure of the amount of particulate matter that is suspendedina
water sample. The measureisobtained by filtering awater sample of known volume. The particulate
material retained on the filter is then dried and weighed.

Waste Recelipt -- Wastes received for combustion.

Wagtewater treatment system -- A facility, including contiguousland and structures, used to receive and
treat wastewater. The discharge of apollutant from such afacility is subject to regulation under the Clean
Water Act.

Watersof the United States-- The same meaning set forth in 40 CFR 122.2

Zero discharge -- No discharge of pollutants to waters of the United States or to a POTW. Also
included in thisdefinition are discharge of pollutantsby way of evaporation, deep-well injection, off-ste
transfer and land application.
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