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1. PURPOSE

Feasibility studies (FS) determine what remedial alternatives are presented to regulators
for site cleanup. A key consideration in this process is the waste to be generated. Minimizing
the volume and toxicity of this waste will ultimately contribute to the selection of the best
remedial option.

The purpose of this checklist guide is to assist the user in incorporating pollution
prevention/waste minimization (PP/WM) in all FS phase projects of the Environmental
Restoration (ER) Program. This guide will help users document PP/WM activities for
technology transfer and reporting requirements. Automated computer screens will be created
from the checklist data to assist users with implementing and evaluating waste reduction.
Users can then establish numerical performance measures to measure progress in planning,
training, self-assessments, field implementation, documentation, and technology transfer. Cost
savings result as users train and assess themselves and perform preliminary waste assessments.

2. APPLICABILITY

This checklist guide applies to all ER Program participants performing FS phase projects
• for all sources of pollution including air emissions, water, and solid waste. This guide is

intended to serve three primary audiences:
w

® Site project managers and others on the project team engaged in activities focusing on
or ultimately serving the process of incorporating PP/WM in the FS phase project;

• ER PP/WM specialists--for use as a general overview to help ensure that PP/WM
criteria are being applied whenever possible in all FS phase projects; and

• ER Technology Development and Application specialists--for use as a tool for providing
new and effective technology information to the site project managers.

Although this checklist guide may be used by a number of individuals as indicated above,
it is incumbent on the ER Program to ensure that the projects select and apply technologies
that not only result in the smallest quantities of waste with the least toxicity, but also minimize
environmental releases during remediation. Minimizingwaste generation should be considered
in addition to the capital, maintenance, and operating costs to implement liabilities and any
potential threat to human health and the environment.
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3. INTRODUCTION

ER activities differ significantly from routine production facilities. While the focus for
PP/WM for production operations is often on source reduction and recycling, those
techniques are not readily adaptable to ER projects. Opportunities for source reduction and
recycling are limited for clean-up activities since ER inherits contaminated waste sites from
previous production processes, where ongoing process operations generally do not exist.
Although treatment is not a preferred alternative per the U.S. Environmental Protection
Agency (EPA) hierarchy, the nature of ER activities is generally such that clean up of the
site by the application of some treatment technology is often the only alternative. The fact
that the waste exists cannot be changed.

The greatest impact on the minimization of waste from the standpoint of the overall ER
Program would be the selection of the clean-up option for remediation at a site. The FS
phase will generate the remedial alternatives from which the selection of the best clean-up
option will be determined. The remediation will most likely encompass the following or
combinations thereof:

• contain and control,
• in-situ immobilization,
• in-situ treatment,
• ex-situ treatment and return,
• ex-situ treatment and removal, and
• no action.

The success of incorporating PP/WM in the FS phase project will be determined
ultimately on how well the volume and toxicity of the waste generated is minimized. However,
the evaluation of options and selection of the most appropriate treatment technology for a
site (when treatment is deemed appropriate) can be a complex undertaking when the many
variables and issues during the remedy selection process are considered. This guide will be
useful during the process of how PP/WM is incorporated when treatment technologies are
evaluated. Therefore, all efforts contributing to the selection of the best remedial option and
treatment technology will effectively achieve the objectives of PP/WM.
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4. USE OF THIS CHECKLIST GUIDE FOR THE FS PROJECT

The document guide is organized in three sections. The first section of the checklist
guide contains general questions concerning the generator's pollution prevention program.
The second section of the checklist guide contains questions concerning the generator's
pollution prevention program as it applies to the FS phase. The third section of the guide is
more project specific and entails questions about contaminants, media, and waste streams. The
generator is also asked to give their rationale on their evaluation of applicable technologies
analysis and how they would incorporate pollution prevention.

5. INSTRUCTIONS FOR FS PROJECT PHASE
USERS CHECKLIST

The following arc steps used to simplify this guide.

5.1 PROJECT INFORMATION

Complete the project information as requested in Sect. 1 of the FS Project Phase
• Checklist (Fig. 1, p. 4).

" 5.2 SITE DESCRIFFION

Complete the site description as requested in Sect. 1 of the I-"SProject Phase Checklist
(Fig. 1). Provide attachments if necessary.

5.3 GENERAL QUESTION INFORMATION

Complete the general questions as requested in Sect. I of the FS Project Phase Checklist
(Fig. 1).

5.4 FS PHASE-SPECIFIC QUESTION INFORMATION

Complete the FS phase-specific questions as requested in Sect. 2 of the FS Project Phase
Checklist (Fig. 1).

5.5 WASTE STREAM INFORMATION

Refer to the Example Waste Stream Information (Fig. 2, p. 14). Complete the waste
stream information requested in Sect. 3 of the FS Project Phase Checklist (Fig. 1).
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SECTION I. GENERAL QUESTION INFORMATION

Project Name: Projccl Manager:
Phase: FS Project Location:

Site De.gription:

v_s H_q

1. Is there t PP/WM Site Plan on site?

2. Have those that report to n'umagement been trainedon:

• Site general employee radiation training?

• 24-hr$ARA/OSHA (HAZWOPER) with8-hrannualrefresher?

• RCRA hazardouswastegenerator?

• Pollution prevention and waste minimization?

3. Does the PP/WM Site Plan have the following objectives and statements of scope:

• • A statement of PP/WM scope and objectives developed and distributed to all
project personnel.

• A statement of PP/WM scope and objectives developed and distributed to all
contractor personnel.

• A statement of PP/WM scope and objectives developed and distributed to all
safety and emergency response personnel.

• Specific numerical goals for PP/WM for each project waste stream set and
distn'butedor displayed to dl project permnnel. .-.----. ....

• Specific numeriud goals for PP/WM for eadi project waste stream set and
distn'butcdor displayed _ all contractor personnel. _ _

• Specific numerical goals for PP/WM for each project waste stream set and
distributed or displayed to all safety and emergency personnel. .

4. Have project managers or personnel initiated PP/WM site plans for projects that are
scheduled to start within 180 days or less from now?

. Fig. 1. F'S Project Phasc ChcckJisL
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• PP/WM incorporated in any of the project work and waste
management plans?

• A section on PP/WM incorporated in m least of one of the project
work and waste management plans?

• A section on PP/WM in all the project work and waste management plans?

• A section on PP/WM in all the project work and waste management plans.
Eachsection discussesat leastthree tecl'miquc:to reduceor prevent
waste generation? --.--

5. Do project managers or personn,'.! have the following data relatingto site
operations andwaste streams so that PP/WM opportunities can be identified:

• Supply and distribution record (i.e., chemical inventory, chain of custody,
_d waste drum tracking)?

• Maintenance records (i.e., inspection and preventive maintenance, repair
orders)2

" • Supervisionrecords(i.e., QA audits, noncompliance,andpersonnelrecords)? :

• Requiredpermitsat4 records (i.e., CAA, NPDES, and RCRA monitoring,
" RCRA accumuhtions facility inventories and manifests, CERCLA reportable

quaatity release, sample waste analyses, and RADCON Manual Compliance)?

• PP/WM Program documentation (i.e., all work tad waste management plans
for projects scheduled 180 days or less from now)?

• De.signinformation (i.e., process flow diagrams and material balances)?

• Environsneatal information and reporting (i.e., sample waste analyses,
RCRMTeaneuee Annual Report, EPA Biannual Report, and Pollution
Pmvmfion Act Tri-R_)_

• Rawmaterialsiteinformation O.e., material safety data theets, contntctor
data logs, site operating procedures, and project schedules and oz'lestones)?

• Economicinformation(i,e,, waste treatment,disposal,operating,maintenance,
dq:_u'tmental,andpollutionprevention implementationcosts)?

Fig. 1 (continued)

ii i I
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No

6. HaveprojectmanagersorpersonnelhadthePP/WM Programauditedinthelast
12 months?

Was the program audited m the following manner:

* A periodic schedule for audit of activities made? .....

• Audit performed by those who have direct responsibility for performing the
activities being audited?

• Audit performed by those who do not have direct responsibility for performing
the activities being audited'?

• Audit always reviewed by responsible management?

• Follow-up action is always taken as a result of the audit?

7. Have project managers or personnel insisted on assessment of the waste streams
to reduce or prevent waste generation? -----

• Have the following project waste assessment elements been performed:

* Review of the PP/WM operations and waste management issues and targeted
work sites that shouldbe assessed?

• Developmentofflowdiagramsandmaterialsbalancesforeachtargetedwork
site?

• IdentificationofPP/WM opportunitiesandprojectsthataddressthose
opportunities?

* Evaluationandrankingofprojectsintoacoordinatedlong-rtngeplan?

8. Do project managent or personnel have cost,schedule, and program contents
q_cific to the PP/WM Program totivitie_

What _ of waste accounting is performed?

• Are operating cost recordskept? .....

• Are treatmentcostrecords kept? : ----.._

• Are disposal cost recordskept? _ _.

, Are maintenance cost re.cords kept'?.

Fig. 1 (continucd)
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• Are life.cyclecostrecordskept?

• Are coststo implementpollutionpreventionactivitieskept?

• Are real-time cost savings since PP/WM Site Plan implementations kept?

9. Have project managers or personnel evaluated the PP/WM Program to the
numerical goal criteria in the last 12 months? _ ..-----

Are thefollowingcriteriausedto evaluatethePP/WM Program:

• Number.of numericalgoalsachieved?

• Numberof cost reductionsachieved?

• Number of noncompliances cited?. _ = . _

• Number of new technologies integrated?

• * Number of noncompliances corrected? ------ ------

10, Do project managers or personnel keep and organize records from PP/WM
activities for quality assurance purposes?

Are records from pollution prevention activities kept and organized in the
following manner:.

• Records furnish documentary evidence from all pollution prevention
activities.

s Recordsarewell-organized and are easy to assess? ,._..---..--

s Records m protectedagainstdamage, deterioration,or lout .----

s RequirementsandresponsibilitiesforrecordIransmittal,distribution,

retention, maintenance, and dispositions areestablished and documented'/ .....

11. Is technology information available for comparison fromother sites for PPtWM
assessment'/

• Parameters and results of a material or characterization activity? _

• Impactof theproject of implementinga newtechnology?

• Characterization activities and materials currently used?

Fig. 1 (continued)
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* Remedialcharacterizationactivitiesand materialsunderconsideration?

12. If new technology infonTmtionis available from other sites, does the facility
manager or personnel have a timetable, cost schedule, and possible implementation
procedureson the new technology?

13. Do facility managers or personnel implement mechanisms for quality impmvemem
in PP/WM to prevent noncompliance?

How often does management assess the PP/WM to quality assure that it is adequate
and is effectively implemented?

Never.w--.-,-.

_._.. No regular schedule for assessing the PP/WM Program; occasionally performed.

.--- Regular schedule for assessing the PP/WM Program, performed every 2 years.

_--- Regular schedulefor assessing the PP/WM Program, performed every year.

.---. Regular schedule for assessing the PP/WM Program, performed at least every 6 months.

14. Doe_ the facility manager/personnd know who handles the waste generated?

.__ It is not known who handles the waste.

__._ The site waste management organization handles the waste.

_..._ The site managementorganization handles the waste and provides some
data to meet reporting requirements.

___. The site waste managementorganizationhandlesthe waste andprovides
all data to me¢t reporting requirements.

SECTION 2. 1_ PHASE-SPECIFIC QUESTION INFORMATION

X_ lm

I. Is there a ER PP/WM Site Phn on site?

2. Is PP/WM currently incorporated in the treatability study documents (optional)? __ ----.--

Fig. 1 (continu_)
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3. Is PP/WM currently incorporatedin the feasibility study documents?

4. DoestheER PP/WM SitePlanincludespecificquantitativegoalsforreducingthe
volumeor toxicityof ¢a:h waste stream?

J

5. If specific numerical gods •re not included for each waste stream, is • strategy
outlined to arrive st numerical goalS? ....

6. DoestheER PP/WM SitePlanincludeprogrammaticgoalsfortheevaluationof
new technologiestoreducewastegenerationforF5 activities7 .....

7. Does theEX PP/WM SitePlancontain• budgetforitswastermnimization

program? ...... :-

8. Is therea method for trackingwaste for the ER site's waste management activities
from the point of generation to the poin[ of discharge of treatment, storage, or
disposal?. ----- -----

9. Has theorganizationdevelopedbaselinedata for thegenerationof waste?

10. Is there a methodfor accountingfor wastemanagementcosts?

11. Hu the organization developed guidance forapplying quality assuranceto waste
minimization activities?.

12. Does the ER PP/WM Site Plan explain how PP/WM principles are incorporated into
activities involving FS?.

13. Have ER PP/WM w_ assessments(WAs) been conducted on thewaste streams
thathave beengenerated'?. -..----- _

14, IfER PP/WM WAs lavenotbeenconducted,arethereplanstoconductWAs inthis
fiscalyear?

I$. DoestheER PP/WM SitePlanidentifyresearchanddevelopmentprojectsrelatedto
FS activities?

16. Oom I_ E_ PP/WM Site Plandegn'1)etechnologytran_r:._,,aetivifieaflat am
plannedfor FS activities'? ------ .._.._.

17. Does the ER PP/WM Site Plan describe • procedure for evaluating the FS PP/WM
program?

18. Does the ER PP/WM Site Plan explain how design principles thatminimhe waste
generation are incorporated into new construction and into options that involve
new or modified processes?

• Fig. 1 (continued)
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SECTION 3. WASTE STREAMINFORMATION

Sit_ Description:

WASTE GROUPIDENTIFICATIONSUI_DdARY

Cootamiamat ContaminantGroup

APPLICABLE TREATMENT TECHNOLOGY SUMMARY

Contaminant (3rou_: .............................

- • i _ ml i ii i ii llm llm I ii I I _ i ........ ,

M_ _(.):. _ , .......

Fig. 1 (continued)
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Applicable Treatment Technologies:

Physical Treatments:

AL
.2.L
..I.L

_,SJ.

7.2/.

.9.1.
ol.qL

Thermal Tre_tme.ats:

.J.l

.2L__

41

•

..ll).

LO.I

Chemical Treataw.ats:

,...,...,.,,ram

_11
.2L..

.31

------.-,
Jl._ __
.gA._
l.qL.

Fig. 1 (continued)
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BiologicalTr_tments:

..13

.2.).

.ll.

..4.L

9_L

TECHNOLOGY EVALUATION RATIONAL INCORPORATING PP/WM

Tr_tment Evaluation Rationale:

,,,,=,m+

Fig. 1 (continued)
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PP/WM Rationale:

Have any applicabletr_'atmenttechnologiesbeen identifiedthatreduce?_ Volume --. Toxicity_. Does No¢
Apply

Y._

Have any applicable treatment technologies been identified that immobilize contaminants?

Can any primary waste stream(s) be reused or recycled after treatment?

Can any primary waste stream(s) be returned to the area of c,onutmination (AOC) after
treatment?

Can any primary waste stream(s) be exchanged for reuse after treatment?

Can any secondary waste stream(s) be reused or recycled?

Can any secondary waste stream(s) be returned to the AOC?

Can any secondary wastestream(s) be exchanged for reuse after treatment?

PP/WM Rational:

. Fig. 1 (continued)

• I I IIIII
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WASTE STREAM INFORMATION

Site Description: Site with soilcontaminatedwith Arsenicand__Trichloroelh.vlenefTCE). The contaminationi_
jconcentratediNthetop_ ftofsoilat.the,site.The soilcontainsahighperce.ntageoffines,_lay,androckandj
_s'zgnificzntamountofjoots, I_v..cs,andolhcr dacomposin2material,

HAZARDOUS CONSTITUENT_VASTE GROUP IDENTIFICATION SUMMARY

Contarnmanl ContaminantGroup

Arsenic .Volatile Metal
TC_ Halo__enatedVolatile

APPLICABLE TREATMENT TECHNOLOGY CORRELATION SUMMARY

Contaminant Oro_p(e_;Voltage metak. Ralo_enated. vql!til¢l " ....... .

Media Type(s): _;oljds ..........

Fig. Z Example Waste Strum Information.



15

Applicable Treatment Technologies:

Physical Treatments:

!1 ln,SituSteamInjectionandVtcuumExtr,aetion
21 [n-SituSteamE_.n_d Ex_mc=iorl................
31ln-SituSolidifi_tionandStabilization
4) C"h.em.J_lTreatment andlmmobilization ,
.51 Soil/Sediment Washing

_)

g)
.Q)
Jl'l't

Thenml Treatments:

.1) ThermalGasPhaseReduction ,, ,
21Deso_tionandVa.porExtraction_ ,
3) _vcloneFurnace ....
4) Therm,d _rption ,

,,7) ,,

R_

¢)) .....

Chemical Treatments:

"1) ,,

--I

-J_? ,= i ,

__ _

, , ....... ,, ,L , , , , , , , , _ _

]t'l_

Fig. 2 (c_nfinu_)
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Biological Treatments:

1)
7!

r

7)
X)
9)
In)

TECHNOLOGY EVALUATION RATIONAL INCORPORATING PP/WM

Treatment Evaluation Rationale:

Pasedon thefvaluationperformed, all of thephysicaltreatmentoptionswereeliminatfdfor the follow/n=reasons,
Physicaltreatmenttechnolo=ies(P_q'3n_mbers1and2 are in-situextrtqtion technoloeiesthatdo not workwell
when thecontaminationis ¢onfentratednear the surface.PPT number3. an in-siteimmobilizationtechnolot_,,is
limited by its abiliWto thoroughlyimmobilize somevolatileand _mivolttile ortanicsincludingTCE, PPT

• number4was eliminatedbY detailedresearchof referencematerialswhichcon¢ludedthatthisIfchnolotv wu
limitedby thepre_n_¢'ofe_cessjvetints andclaysthatinhibitmobilityof the ¢hemical_trea(mentsolutionthr_=h
the matrix. Finally, PPT number_W.aSlimited by particlesizedistributionof the matrixtad th_presenceof
sienificantquantitiesof roots, twigs, leaves,andotherdec;omposine_mate_althatmightinhibit the soil wtshin=
proce_.

Thus. with theeliminationof the physicaltechnologies,the focusisnow onthe thermaltreatmenttefhnolo!i_
O'T'13identifiedpreviouslyu t)otentJtllyapplicable.Thenml des0mtion!reductiontechnoloeiesidentifiedu l"i'r
pumbers!. 2. _d 4 !re effectivefqr _me volatilemetalssuchas mercu_, butwill probablynotb¢ effectiye£.f.g_
arsenicbecausetheboiline point of thismetalis in excessof the upnertem_ra!ure raneeof thermalde_tion.
It is determinedthat the high-temr_e_turecyclonefumact incineratigr_treatmenttechnoloev(TTT number_11is
preferred for thisstreram,Th_ cyclonicactioqgmvidesth_ additigntl_nefit ofbreakine =part tightly bound
materialsfsuchu clay) to facflitat_thorouehvolatilizationof the]_rsenieandTCE, ........

imll iii i _ i i iiii

,iJ i1|

l_

Fig. 2 (continued)
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PP/WM Rationale:

Have any applicabletreatmenttechnologiesbeenidentified thai reduce?m Volume._ Toxicity -. DoesNot
Apply

YEs

Have any applicable treatmenttechnologies been identified that immobilize conta_nants? X __..__

Can any pr'irnarywastestream(s)be reusedor recycledafter treatment?

Can any primary waste stream(s) be returned to the AOC after treatment? _ -.---.-

Can any primarywaste stream(s) be exchanged for reuse after treatment?

Can any secondarywastestream(s)be reusedor recycled_ _ X

Can any seco_'_darywastestream(s)be returnedto the AOC? - = m_.....

Can any secondarywastestream(s)be exchangedfor reuseafter treatment? X

• PP/WM Rational."

By usingthe cyclonefurnacetechnology,the TCE is destroyedin the combustionchamber,and the volatilized
. arseaic is capturedby the process, The treated roils resemble volcanic glass, which immobilizes trace quantities of

any remainingmetals. The vitrified materialcan be reused appropriately as fill material. Thus, only a small quantity
of fly ash (primary soil) collected in a baghouse is produced as a secondary waste stream. Overall, toxicity was
virtually eliminated, and overall volume remained fairly constant in this scenario.

Fig. 2 (c_ntinuc.d)
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5.5.1 Summary Hazardous Constituent/Waste Group Table

Identify waste groups for specific contaminants determining potentially applicable
technologies based on the waste groups and media in the Example Waste Stream Information
(Fig. 2). Locate the contaminants in Table 1, and identify the associated contaminant group
(if not already known). Then complete Sect. 3 of the FS Project Phase Checklist (Fig. 1).

Comprehensive lists can be found in 40 CFR 268, Appendix III (FR July 1991) and the
Risk Engineering Database (EPA July 1992) accessed through the Advanced Treatment
Technologies Information Center (ATTIC) database (EPA May 19°2).

5.5.2 Applicable Treatment Technology Summary

Identify the treatment technologies and correlate based on applicable contaminant and
media information in the Example Waste Stream Information (Fig. 2). After identifying all
known contaminants from the Summary Hazardous Constitucnt/Waste Group Table
(Table 1), apply the information to the Summary Technology Correlation (Tables 2 through
5) to identify the technology or technologies potentially applicable to treating the
contaminants and media. Then complete Sect. 3 of the FS Project Phase Checklist (Fig. 1).

Although the technology may be applicable to the project situation if the contaminants
and media are indicated with the technology as being potentially applicable. The user is
cautioned that this information is fairly broad in nature. Identification of a technology as

• potentially applicable is not to be interpreted any other way. Because most of the
contaminant groups actually include many hazardous constituents, detailed research is
required. Thus, treatability and feasibility studies focused on specific hazardous constituents,
which simultaneously consider other technical issues during the screening processes, are
needed to ensure the technology is appropriate.

Sources for technology information are too numerous to list here. The primary sources
are the EPA's Superfund Innovative Technology Evaluation Program, Vendor Information

System for Innovative Treatment Technologies, and ATTIC databases.

5.5.3 Treatment Technology Evaluation Incorporating PP/WM

Evaluate treatment technologies incorporating PP/WM in the F_,xample Waste Stream
Information (Fig. 2). Then complete Sect. 3 of the FS Project Phase Checklist (Fig. 1).

J

l
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Table 1. Summary Hazardous Constituent/Waste Group Table

CONSTITUENT CONTAMINANT GROUP

1, 2, 4-trichlorobenzane Halogenaw.dSemivolatile.s
1, 4-.dichlorobenzcne Halogenated Semivolatilea
1, 2-Dichloropropane HalogcnateatVolatilea
1, 1, 1, l-tetrachlorocthane HalogenatexlVolatilea
I, I, 1-Trichloroethane HalogcnatedVolatilcs
1, 2-Trans-dichloroether_ HalogcnateatVolatilea
I, I, 2-Trichloroethane HalogcnateAVolatilea
1, 2-Dichlorocthene Halogenated Volatilea
1, 2-bis (2-chloroethoxy)ethane Halogeaat_d Scmivolatilea
1, l-Dichlorocther_ Halogcnated Volatilea
1, 2-dichlorobenzene Halogeaat_d Semivoladlea
1, 2-diphenylhydrazine Nonhalogenamd _mivolatilea
1, 1, 2-trichloro-l, 2, 2-trifluoroethane Halogcnated Volatilea
1, 3-dichlorobenzane Halogeaated Scmivolatilea
1, l-Dichloroethane Halogenated Volatiles
1, 2-Dichlorocthane Halogenated Volatiles
2, 4, 5-Trichlorophenol Halogenate_ Semivolatilea
2, 4, 6-Trichlorophenol Halogenated Scm!vola_ea
2,4-dichlorophenol HalogeaatedSemwola.tiks
2, 6-dinitrotomene NonhalogenatealD.mivolau'l_

• 2,4-dinitrotoluene Nonhalogenat_dScmivotatiles
2,4-dimethyphenol Nonhalogenate_lSemivoladles
2,4-dinitrophenol NonhalogcnatedScmivolau_,es
2-buthanone NonhalogenatedVolati!..es
2-chloronapthalene HalogenatexlS¢_volatiles
2-cldomphenol Halogenated Scmlvolatilcs
2-hcxanone NonhalogenatexlVolatiles
2-methylnapthalene NonhalogenatedSemivolatilcs
2-methylphenol NonhalogenateASemivolauqes
2-methy_..phthalene NonhalogenatexlScmivolau'le.s
2-nitroanilin¢ Nonhalogenatexl.Scmivolafiles
3, 3-dichlorobenzidine HalogenatexlScmlvolatilcs
3-niu'oanili_ Nonhal.ogenate_Scmivolau-'_
4,4'-DDE Organic PCslki.df_.e.rbicid_
4, 6-dinitro-2-methylphenol Nonhal.ogenatexlSemwolatiks
4, 4;DDt Organicl_.,'_dcs/He_oicid_
4, 4'-DDD OrgamcPeauci_e_icidcs
4-bromophenyl phenyl ether HalogenatedSemlvolatiles
4.-ch!loroanilme HalogcnatedScm!volatil_
4-chlorophcnylphcnyledw.r HalogematcdScmlvola..fil_s
4-mcthyl-2-pcntanone NonhalogcnatedVolatilea.
4-mcthylp.hcnol Nonhalogcnat_dSemivolatilcs
4-nitroanilinc NonhalogcnamdScmivolatil_
Accnaphthcnc NonhalogenatcdScmivolatilcs
Acenapthylcnc Nonhalogcnated Scmivolatilcs
Acetic acid Organic Corrosives
Acetone Nonhalogenated Volatiles
Ace_,l ckloride Organic Corrosives
Acrolcin Nonhalogenated Volatilcs

v
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Table I (continued)

CONSTITUENT CONTAMINANT GROUP

Acrylonitrile NonhaJogenatedVolatiles
Aldrin OrganicPesticides/Herbicides
Aluminum NonvolatileMetals

OrganicCorrosives.
An_ Nonhalo__matcdSemivolatilm
Antimony NonvolaffleMetals
Aromaticsulfonicacids OrganicCorrosives
Arsenic VolatileMetals
Asbestos Asbestos
Barium Radioacfives
Barium NonvolatileMetals
Benzene NonhalogenatedVolatiles
Bcnzidine Nonhalogeaaled_mivolatiles
Benzo (ghi) perylene Nonhalogenated_mivolatiles
Benzo Co)floranthene Nonhalogenated_mivolatiles
Benin (a) anthracene NonhalogenatedSemivolatiles
Benzo (a) pyrene Nonhalogenated_mivolatiles
Benzo (k) floranthene NonhalogenatedEemivolatiles
Benzoicacid NonhalogenatedSemivolatiles
Benzylalcohol Nonhalogenated$emivolatiles

BBe_Ilium NonvolatileMcmbalpha rese ,merblci
. Bhc.t_ta OrganicPesticldes_erbicidea

Bhc-delta OrganicPesu.'ciO.s/Herb!c!dea
Bhc.gamma OrganicPest_cides/Herblc_des

. Bis phthalene NonhalogenatedSemivolatfles
Bis (2-¢hloroethoxy)Phthalate l-lalogenatedSemivolatiles
Bts (2-ethylhexyl)phthalate , NonhalogenatedSemivolatiles
Bis (2-chlorethoxy)eth_ l-lalogenatedSemivolatfl_
Bis.(2-chloroethoxy) methane HalogenafedSemivolatilea
Bis-(2-chloroethyl) ether HalogenatedSemivolatiles
Bis-(2-chloroisopropyl) ether H£ogena_d Semivol_es
Bismuth NonvolatileMetals
Bismuth Nonmaud_cToxic Elements
Bismuth Volatile

Brumodichlorom_ _ Vol_l_Bromoform . Vol,_les
Bromomethane " HalogenatedVo_ .
Bull .benzylphthala_ ' NonhalogenatedSemivolatfles
uaarmum NonvolatileMetals
Calcium hydroxide InorganicCorrosives
Calcium NonvolatileMetals
Calcium carbonate InorganicCorrosives
CarbonDisulfide NonhalogenamdVolatiles
Carbontetrachloride Ha]ogenatedVolatiles
Chlorates Oxidizers
Chlordane Organic Pesticides/Herbicides
Chlorobenzene Halo_enatedVolatiles
Chlorodibromomethane Ha!c,2.ena_dVolatiles
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Table 1 (continued)

CONSTITUENT CONTAMINANT GROUP

Ch.loroethane Ha.logenatedVolatiJes
Chloroform HalogcnatedVolatiles
Chloromethane HalogcnatedVolatilcs
Chloropmpane HalogcnatcdVolatilcs
Chromates Oxidizers
Chromium Nonvolatile Metals
Chrysene Nonhalogenaw..dSemivolatiles
Cis,I,3-dichloropropene HalogcnatedVolatilcs
Cobalt NonvolatileMetals
Copper NonvolatileMetals
Cresols Nonhal.ogenated.Semivolatiles
Crcsylicacid OrgamcCosroslv_
Cyanide InorganicCyanides
Cyclohexanone No.halogenatedVolatiles
Di-n-butylphthalate NonhalogenatedSemivolatiles
Di-n.octylphthalatc NonhalogenatedSemivolatiles
Dibenzfuran Nonhalogenated Semivolatiles
Dibcnzo(a.h)anthracene NonhalogenatedSemivolatiles
Dibromomethane HalogenatedVolatiles
Dichloroethylcne(DCE) Halogenate_Volatiles
Dichlommethane HalogenatedV..oh.a'.t_...
mdrm 0nanic

• Diethylphthalate NonhalogenatedSermvola_es
Dimethylphthalate NonhalogenatedSemivolatiles
Dioxin Dioxins/Fumns

• Endosulfan 11 OrganicPestiddes/Herbicides
Endosulfansulfate OrganicPeatic!des/He_bicides
Endosulfan I OrganicPesficudedHe,rbicides
Endrin aldehyde OrganicPcsdcidcdHcrb_.'des
Ea_drin OrganicPesucidedHcrbicides
Ethion OrganicPesficide.dRcrbicides

Nonhaloge.natedVolad]mF_J.hylacctam
Ethyl ether Nonha]ogenatedVoladlm

Fluon_n_ Nonhalogenated.S_'vol_l_
Ruoci_ Noam_dlk To_ Eknms
•Fluorothem Nonhtlogenated
Fluorotrkhorome_ane Halo.genauxlVohailes
Form_ acid Org_ Corrodves
Fumn Dioxins/Furans
Hadmzine Reducers
Heptachlor epoxide Organic Pesticides/Herbicides
Heptachlor OrganicPesticide,VHerbicides
Hexachlorobenzane HalogenamdSemivolad_
Hexachlorobutadiene Halogenat_dSemivolatiles
Hexachlorocyclopentadiene Halogenated Semivolatiles
Hexaochloroethane Halogenated Volatiles
Hydrochloric acid Inorganic Corrosives
Hydrofluoric acid Inorganic Corrosives
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Table I (continued)

CONSTITUENT CONTAMINANT GROUP

lndeno (1, 2, 3-cd) pyrene NonhalogenatedSemivoladles
Iodine Radioaetives
Iron NonvolatileMetals
Isobutanol NonhalogenatedVolatUes
Isophorone Nonhalogenal_! Semivolafil_
l.a_d" Vol_i_ Metals
Magnesium NonvolatileMetals
Manganese NonvolatileMetals
Mercury VolatileMetals
Metaliccyanides InorganicCyanides
Methanol NonhalogenatedVola_es
Methylisobuty!ketone NonhalogenatedVolatiles
Methyleneclonde HalogenatedVolatiles
Methylparathion OrganicPesticides/Herbicides
n-butylalcohol NonhalogenatedVolatiles
n-rdtrosodi-n-propylamine NonhalogenatedSemivolatiles
n-nitrosodimethylamine NonhalogenatedSemivoladles
n-nitrosodiphenylamine N_onhalogenated_mivolafiles
Napthalene NonhalogenatedSemivolatiles
Nickel Nonvolatile Metals

Nitric acid ' Inorganic Corrosive.
N]_zere NonfiMogenatedSermvolaflles

- Organonitriles OrganicC'yanides
p-chloro-m-cresol HalogenatedSemivolafil_
Parathion OrganicPesticides/l-lerblcides

• PCB (Aroclor)-1242 PCBs
PCB (Arocior)- 1248 PCBs

(Aroclor)-1232 , PCBs
PCB NOS (Not otherwise Specified) PCBs
PCB (Aroclor)-1254 PCBs
I'CB (AroclorY.1260 PCBs
PCB (Aroclor).1221 PCBs
PCB (Aroclor)-1016 PCBs
Pentachlorophenol(PEP) Halogenated _mivolatiles
Pe.rcMoroethylenc(W..E) l-lalo_ Volati_
_thn_ Nonludogmated_mive4adlm
Pheaol NonludogenmedSemlvolau'lm

• Phenyl.napthalene . Nonhalogenau_d_uivolau-_s
Phosphides Reducen
Plutonium Radioacdves
Polycyelic aromatichydrocarbons (PAH) NonhalogenatedSemivoladle_
Polynuclear aromatichydrocarbons (I'NA's) Polynucl..em"Aromatics
Potassium NonvolatileMetals
Potassiumcarbonate InorganicCorrosives
Pyreae Nonhalogena_..dSemivolatiles
Pyridine NonhalogenatedSemivolatiles
Radium Radioactives
Radon Radioactives
Selenium Nonvolatile Metals
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Table 1 (continued)

CONSTITUENT CONTAMINANT GROUP

Sodium NonvolatileMetals
Sodium hydroxide InorganicCorrosives
Solvents Solvents
Styrene NonhalogenatedVolatiles
Sulfides Reducers
Sulfuric acid I.orgtnic Corrosives
Tetracldoroethene Halogenated Volatiles
Tetrachloroethylene HalogenatedVolatile,s
Tetrachlorophenol HalogenatedSemivolatiles
Thorium Radioacdve,s
Tm VolatileMetals
Toluene NonludogenatedVolatiles
Total chlorinatedhydrocarbons HalogenatedVolatiles
Toxaphene OrganicPesticides/Herbicides
Trans-1, 3-dichloropropen¢ HaiogenatedVolatges
Trichloroethene HalogenatedVolatiles
Trichloroethylene(TCE) HalogeaatedVolatiles
Trimethylbenzene NonhalogenatedVolatiles
Uranium Radioactive_
Vanadium NonvolatileMetals
Vinyl chloride Halogmared Volatilea
V'mylacetate Nonludogena_.dVo.la_ea

• Xylenes Nonhalogena_d Volafiles
Zinc NonvolatileMetals
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Table3. SummaryTechnologyCorrelationTablc-.-ChcmicalTrcatmcnt
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Tablc4. Summa_Tcchnolo_y Con'clationTablc--ThcrmalTrcalmcnl
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