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1.0 LEGAL AUTHORITY

1.1 Legal Authority

Effluent limitations guidelines and standardsfor the Landfillsindustry are promulgated under the authority
of Sections 301, 304, 306, 307, 308, 402, 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)

TheFederal Water Pollution Control Act Amendmentsof 1972 established acomprehensive program to
“restore and maintain the chemical, physical, and biological integrity of the Nation’ swaters’ (Section
101(8)). Toimplement the Act, EPA istoissue effluent limitations guiddines, pretreatment standards, and
new source performance standards for industrial dischargers. These guidelines and standards are

summarized briefly in the following sections.

1211 Best Practicable Control Technology Currently Available (BPT)

(Section 304(b)(1) of the CWA)
In the guidelines for an industry category, EPA defines BPT effluent limitsfor conventiond, priority,* and
nonconventiona pollutants. In specifying BPT, EPA looks a anumber of factors. EPA first consdersthe
cost of achieving effluent reductionsin relation to the effluent reduction benefits. The Agency aso
consders. the age of the equipment and facilities; the processes employed and any required process

changes, engineering aspectsof the control technol ogies; non-water quality environmenta impacts(including

! Intheinitial stages of EPA CWA regulation, EPA efforts emphasized the achievement of BPT limitations for
control of the "classical” pollutants (e.g., TSS, pH, BOD:). However, nothing on the face of the statute
explicitly restricted BPT limitation to such pollutants. Following passage of the Clean Water Act of 1977
with its requirement for points sources to achieve best available technology limitations to control
discharges of toxic pollutants, EPA shifted its focus to address the listed priority pollutants under the
guidelines program. BPT guidelines continue to include limitations to address all pollutants.
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energy requirements); and such other factors as the Agency deems appropriate (CWA 304(b)(1)(B)).
Traditionaly, EPA establishesBPT effluent limitationsbased on the average of the best performances of
facilitieswithintheindustry of various ages, sizes, processes or other common characteristics. Where,
however, existing performance is uniformly inadequate, EPA may require higher levels of control than

currently in placein an industria category if the Agency determines that the technology can be practicaly
applied.

1212 Best Conventional Pollutant Control Technology (BCT)

(Section 304(b)(4) of the CWA)
The 1977 amendments to the CWA required EPA to identify effluent reduction levels for conventional
pollutantsassociated with BCT technol ogy for dischargesfromexistingindustrial point sources. Inaddition
to other factors specified in Section 304(b)(4)(B), the CWA requiresthat EPA establish BCT limitations
after consideration of atwo part "cost-reasonableness’ test. EPA explained its methodology for the
development of BCT limitationsin July 1986 (51 FR 24974).

Section 304(a)(4) designates the following as conventiond pollutants: biochemica oxygen demand (BOD,),
total suspended solids(TSS), feca coliform, pH, and any additional pollutantsdefined by the Administrator
asconventiona. The Administrator designated oil and grease asan additional conventional pollutant on
July 30, 1979 (44 FR 44501).

1213 Best Available Technology Economically Achievable (BAT)

(Section 304(b)(2) of the CWA)
Ingenerd, BAT effluent limitations guidelines represent the best economically achievable performance of
plantsin theindustria subcategory or category. Thefactors considered in ng BAT include the cost
of achieving BAT effluent reductions, the age of equipment and facilitiesinvolved, the process employed,
potential processchanges, and non-water quality environmental impacts, including energy requirements.

The Agency retains considerable discretion in assigning the weight to be accorded these factors. Unlike



BPT limitations, BAT limitations may be based on effluent reductions attainable through changesina
facility's processes and operations. Aswith BPT, where existing performance is uniformly inadequate,
BAT may require ahigher level of performance than is currently being achieved based on technol ogy
transferred from adifferent subcategory or category. BAT may be based upon process changes or internd

controls, even when these technol ogies are not common industry practice.

1214 New Sour ce Performance 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 trestment technologies. Asaresult, NSPS should represent the most stringent controls
attainable through the application of the best available control technology for all pollutants (i.e.,
conventional, nonconventiond, and priority pollutants). 1nestablishing NSPS, EPA isdirected totakeinto
cong 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
incompatiblewith the operation of publicly owned treetment works (POTWSs). The CWA authorizesEPA
to establish pretreatment standardsfor pollutantsthat passthrough POTWs or interfere with treatment
processes or sudge disposal methods at POTWSs. Pretreatment standards are technol ogy-based and
analogousto BAT effluent limitations guidelines.

The Generd Pretrestment Regul ations, which set forth theframework for theimplementation of categorical
pretreatment standards, are found at 40 CFR Part 403. These regulations contain a definition of pass



through that addresses|ocalized rather than national instances of passthrough and establish pretreatment
standards that apply to all non-domestic dischargers (see 52 FR 1586, January 14, 1987).

1.2.16 Pretreatment Standardsfor New Sour ces (PSNS)

(Section 307(b) of the CWA)
Like PSES, PSNS are designed to prevent the discharges of pollutants that pass through, interfere-with,
or are otherwise incompatible with the operation of POTWs. PSNS areto beissued a the sametimeas
NSPS. New indirect dischargers have the opportunity to incorporate into their plants the 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 CWA, added by the Water Quality Act of 1987, requires EPA to establish
schedulesfor (1) reviewing and revising existing effluent limitations guidelines and standards (* effluent
guiddines’) and (2) promulgating new effluent guidelines. On January 2, 1990, EPA published an Effluent
GuidelinesPlan (55 FR 80) that establi shed schedulesfor devel oping new and revised effluent guidelines
for severd indudtry categories. Oneof the industries for which the Agency established a schedule wasthe
Hazardous Waste Treatment Industry.

The Natural Resources Defense Council (NRDC) and Public Citizen, Inc. filed suit against the Agency,
alleging violation of Section 304(m) and other statutory authorities requiring promulgation of effluent
guiddlines (NRDC et al. v. Reilly, Civ. No. 89-2980 (D.D.C.)). Under thetermsof the consent decree

inthat case, asamended, EPA agreed, among other things, to propose effluent guidelinesfor the“ Landfills
and Industrial Waste Combusters’ category by November 1997 and final action by November 1999.
Although the Consent Decreelists"Landfillsand Industrial Waste Combusters' asasingleentry, EPA is
publishing separate regulations for Industrial Waste Combusters and for Landfills.



2.0 SUMMARY AND SCOPE

21 I ntroduction

Thefind regulation for the Landfillsindustry establishes effluent limitations guiddines and sandardsfor the
control of wastewater pollutants. This document presents the information concerning, and rationale
supporting, theseeffluent limitationsguidelinesand stlandards. Section 2.2 discussesthe subcategorization
approach, Section 2.3 describesthe scope of theregulation, Sections 2.4 through 2.9 summarizethefina
effluent limitations and pretreatment standards, and Sections 2.10 through 2.13 discuss several of the

implementation issues associated with thisrule.

2.2 Subcategorization

For thefina rule, EPA decided that asingle set of limitations and standards was not appropriate for the
landfillsindustry and, thus, developed different limitations and standards for subcategories within the

industry. These subcategories are summarized below:

RCRA Subtitle C Hazardous Waste L andfill Subcategory
Subpart A of 40 CFR Part 445, “RCRA Subtitle C Hazardous Waste Landfill Subcategory,” appliesto
wastewater discharges from a solid waste disposal facility subject to the criteriain 40 CFR Part 264

Subpart N - Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposa
Facilitiesand 40 CFR Part 265 Subpart N -I1nterim Standards for Owners and Operators of Hazardous
Waste Treatment, Storage, and Disposal Facilities. Hazardouswastelandfillsare subject to requirements
outlined in 40 CFR Parts 264 and 265 that include the requirement to maintain aleachate collection and
removal systems during the active life and post-closure period of the landfill. For adiscussion of these

criteria, seethe Preambleto the proposed landfill guideline at 63 FR 6426, 6430-31. (February 6, 1998).

RCRA Subtitle D Non-Hazardous Waste L andfill Subcategory
Subpart B of 40 CFR Part 445, “RCRA Subtitle D Non-Hazardous Waste Landfill Subcategory,” applies

2-1



towastewater dischargesfromall landfillsclassified asRCRA Subtitle D non-hazardous|andfillssubject
to either of the criteriaestablished in 40 CFR Parts 257 (Criteriafor Classfication of Solid Waste Disposd
Facilitiesand Practices) or 258 (Criteriafor Municipa Solid Waste Landfills). For adiscussion of these
criteria, seethe Preambleto the proposed landfill guideline at 63 FR 6426, 6431-32. (February 6, 1998).

23 Scope of Final Regulation

Thefina limitations and standards cover pollutantsin wastewater discharges associated only with the
operation and maintenance of those landfills regulated under Subtitles C and D of the Resource
Consarvation and Recovery Act (RCRA).! Therule appliesto wastewater generated at both activeaswell
as closed landfills regulated under Subtitle C or Subtitle D of RCRA.

Furthermore, this rule does not apply to wastewater discharges associated with the operation and
maintenance of land application or treatment units, surfaceimpoundments, underground injection wells,
waste piles, salt dome or bed formations, underground mines, caves or corrective action units.?
Additionally, this guideline does not apply to waste transfer stations, or any wastewater not directly
attributed to the operation and maintenance of Subtitle C or Subtitle D landfill units. Consequently,
wadtewater, such asthat generated in off-ste washing of vehicles used in landfill operations, isnot within

the scope of this guideline.

The wastewater covered by the ruleincludes leachate, gas collection condensate, drained freeliquids,
|aboratory-derived wastewater, contaminated storm water, and contact washwater from truck exteriors

and surface areas which have comein direct contact with solid waste at the landfill facility. However,

1 EPA’s Subtitle C and Subtitle D regulations define “landfill”. See 40 CFR 257.2, 258.2 (“municipal solid
waste landfill”) and 260.10. Permitted Subtitle C landfills are authorized to accept hazardous wastes as
defined in 40 CFR Part 261. Subtitle D landfills are authorized to receive municipal, commercial or
industrial waste that is not hazardous (as well as hazardous waste excluded from regulation under
Subtitle C).

2 Theseterms are defined at 40 CFR 257.2 and 260.10.
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ground water and wastewater from recovery pumping well operationswhich have been contaminated by

alandfill and are collected and discharged are excluded from thisguideline. Section 2.10 discussesthe

exclusonfromtherulefor contaminated ground water flowsand for wastewater from recovering pumping

wells. Dischargesof non-contaminated storm water, as defined by thisguideline, area so not covered by

therule. EPA defines non-contaminated storm water and discussesthe rationale for not covering it in this

guideline at Section 2.11.

Theruledoesnot apply to wastewater discharges generated at alandfill that isassociated with anindustrid

or commercid operation -- so-caled “ captive’ landfills-- in most circumstances. The following describes

the applicability of thefind ruleto captive landfills. Thefina rule does not apply to discharges of landfill

wastewater from captive landfills so long as one or more of the following conditions are met:

b)

d)

The captive landfill is operated in conjunction with other industriad or commercid operations, and
it only receiveswastes generated by theindustria or commercia operation directly associated with
the landfill.

Thelandfill isoperated in conjunction with other industrid or commercid operationsand it recaeives
both wastesgenerated by theindustria or commercia operation directly associated with thelandfill
aswell asother wastes and the other wastesreceived for landfill disposal are generated by afacility
that is subject to the same provisionsin 40 CFR Subchapter N asthe receiving facility directly
associated with the landfill.

Thelandfill isoperated in conjunction with other indugtrid or commercid operationsand it recaives
wastesgenerated by theindustrial or commercia operation directly associated withthelandfill as
well as other wastes and the other wastes are similar in nature to the wastes generated by the
industrial or commercial operation directly associated with the landfill.

Thelandfill isoperated in conjunction with a Centrdized Waste Treatment (CWT) facility subject
to 40 CFR Part 437 s0 long asthe CWT facility commingles the landfill wastewater with other
non-landfill wastewater for treetment. If aCWT facility discharges landfill wastewater separately
from other CWT wastewater or comminglesthewastewater fromitslandfill only with wastewater
from other landfills, then the landfill discharge is subject to the landfill effluent guidelines.



€) Thelandfill isoperated in conjunction with other indudtrid or commercid operaions, and it recaives
wastesfrom public service activities (as defined in Appendix B) and thelandfill doesnot receive
afee or other remuneration for the disposal service.

Section 2.12 discussesin detail EPA’ srationaefor adopting the conditions described abovefor the captive

landfill exclusion.

24 Best Practicable Control Technology Currently Available (BPT)

EPA established BPT effluent limitations guidelines for conventional, priority, and nonconventional
pollutantsfor both subcategories. For RCRA Subtitle C hazardous waste landfills, EPA promulgated
effluent limitationsstandardsbased on atreatment system cong sting of equaization, chemical precipitation,
biologicd treatment, and multimediafiltration. For RCRA Subtitle D non-hazardous waste landfills, EPA
promulgated effluent limitations standards based on the following treatment: equalization, biological
trestment, and multimediafiltration. Table2-1 and Table2-2 list thefind effluent limitationsand standards
for the Hazardous subcategory and the Non-Hazardous subcategory, respectively.

25 Best Conventional Pollutant Control Technology (BCT)

EPA established BCT effluent limitations guidelines equivaent to the BPT guidelinesfor the control of
conventiona pollutants (BOD,, TSS, and pH) for both subcategories. The effluent limitationsarethe same
asthosespecified for BOD,, TSS, and pH in Table 2-1 and Table 2-2 for the Hazardous subcategory and
the Non-Hazardous subcategory, respectively

2.6 Best Available Technology Economically Achievable (BAT)

EPA established BAT effluent limitationsguiddinesequivaent tothe BPT guiddinesfor control of priority
and nonconventiona pollutantsfor both subcategories. Any existing hazardous landfill subject to this

guiddinemust achievethefollowing effluent limitationswhich represent the gpplication of BAT: Limitations



for ammonia(asN), aphaterpineol, aniline, benzoic acid, ngphthdene, p-cresol, phenal, pyridine, arsenic,

chromium and zinc are the same as the corresponding limitations specified in Table 2-1.

Any exigting non-hazardous|andfill subject to thisguideline must achievethefollowing effluent limitations
which represent the gpplication of BAT: Limitationsfor anmonia (as N), dphaterpinol, benzoic acid, p-

cresol, phenol and zinc are the same as the corresponding limitations specified in Table 2-2.

2.7 New Sour ce Performance Standar ds (NSPS)

EPA established NSPSeffluent limitationsguidelinesequivaent tothe BPT, BCT, and BAT guiddinesfor
the control of conventiona, priority and nonconventiona pollutantsfor both subcategories. Table2-1 and
Table 2-2 list thefinal effluent limitations and standards for the Hazardous subcategory and the Non-
Hazardous subcategory, respectively.

2.8 Pretreatment Standardsfor Existing Sour ces (PSES)

EPA did not establish PSES for either subcategory. Any source subject to this rule that introduces
wastewater pollutantsinto apublicly owned treatment works (POTW) must comply with 40 CFR Part
403.

2.9 Pretreatment Standardsfor New Sour ces (PSNS)

EPA did not establish PSNSfor efther subcategory. Any new source subject to thisrule that introduces
wastewater pollutants into a POTW must comply with 40 CFR Part 403.

2.10 Implementation of the Rule for Contaminated Ground Water Flows and
Wastewater from Recovering Pumping Wells

During development of therule, EPA cons dered whether it should asoinclude contaminated ground water
flowswithin the scopeof thisguiddine. Higtoricaly, many landfill operationshave caused the contamination



of local ground water, mostly asaresult of leakage from unlined landfill unitsin operation prior to the
minimum technology standards for landfills established by RCRA Subtitle C and D regulations.
Subsequently, State and Federa action under the Comprehensive Environmental Response Compensation
and Liability Act (CERCLA) hasrequired facilitiesto clean up contaminated ground water. Inmany cases,
this has resulted in the collection, treatment, and discharge of treated ground water to surface waters. In
addition, inthe case of RCRA Subtitle C hazardouswaste landfillsand municipal solid wastelandfills
(MSWLFs), applicableregulatory standards require ground water monitoring and post-closure care and,
intheevent of ground water contamination, correctiveaction measures. Theserequirementsmay a so result

in treatment of contaminated ground water by such landfill facilities.

EPA, however, has not included contaminated ground water flowswithin its assessment for thisguideine.
Severa reasons support EPA’ s decision not to include contaminated ground water as aregulated waste

stream for thisrule.

EPA evaluated flows, pollutant concentrations, treatment in place, and current treatment standardsfor
discharges of contaminated ground water from landfills. From this evaluation, EPA concluded that
pollutantsin contaminated ground water flowsare often very dilute or aretreated to very low levelsprior
to discharge. EPA concluded that, whether asaresult of corrective action measures taken pursuant to
RCRA authority or State action to clean up contaminated landfill sites, landfill discharges of treated
contaminated ground water are being adequately controlled. Consequently, further regulation under this

rule would be redundant and unnecessary.

EPA isawarethat therearelandfill facilitiesthat collect and trest both landfill leachate and contaminated
ground water flows. In the case of such facilities, EPA has concluded that decisions regarding the
appropriate discharge limits should be | eft to the judgment of the permit writer. Asindicated by data
collected through the questionnaires and EPA sampling, ground water characteristics are often Site specific

and may contain very few contaminants or may, conversely, exhibit characteristicssimilar in natureto
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leachate. In cases where the ground water is very dilute, the Agency is concerned that contaminated
ground water may be used as a dilution flow. In these cases, the permit writer should develop “best
professona judgment” (BPJ) permit limits based on separate trestment of theflows, or develop BRI limits
based on aflow-weighted building block approach, in order to prevent dilution of theregulated leachate
flows. However, in cases where the ground water may exhibit characteristics similar to leachate,
commingled treatment may be appropriate, cost effective, and environmentally beneficial. EPA
recommends that the permit writer consider the characteristics of the contaminated ground water before
making a determination if commingling ground water and leachate for treatment is appropriate. EPA
recommends that the permit writer refer to the leachate characteristics datain Chapter 6 in order to

determine whether contaminated ground water at alandfill has characteristics similar to leachate.

Recovering pumping well wastewater isgenerated asaresult of the various ancillary operations associated
with ground water pumping operations. These operationsinclude construction and development, well
maintenance, and well sampling (i.e. purgewater). Thewastewater will havevery smilar characteristics
to contaminated ground water. Therefore, for the same reasons that EPA did not include contaminated
ground water asaregulated wastewater, these regul ations do not apply to wastewater from recovering

pumping well operations.

211 I mplementation of the Rulefor Storm Water Discharges

EPA received extensive comments onits proposal to include contaminated storm water as aregulated
waste stream under the landfillseffluent guidelines. Several commenters stated that contaminated storm
water (storm water that comesinto contact with solid waste at the landfill Site) should not be subject to the
landfills effluent limitations guidelines because thisis already covered by the Final National Pollutant
Discharge Elimination System Storm Water M ulti-sector General Permit (MSGP) for Industrid Activities
(September 29, 1995; 60 FR 50803), in Stateswhereit applies, or by an equivaent genera permit issued
by an NPDES authorized State.
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Inan effort to clarify thetypesof ssormwater runoff that are subject to thelandfillseffluent guidelines, EPA
revised the definition of contaminated and non-contaminated ssorm water in thefina rule. EPA defines

these terms as follows:

Contaminated stormwater: Storm water which comesin direct contact with landfill wastes, the
waste handling and treatment areas, or wastewater that issubject to thelimitationsand standards.

Non-contaminated stormwater : Storm water which doesnot comein direct contact with landfill
wadtes, the waste handling and treatment areas, or wastewater that is subject to the limitationsand
standards. Non-contaminated storm water includes storm water which flows off the cap, cover,
intermediate cover, daily cover, and/or fina cover of the landfill.

The Storm Water Pollution Prevention Plan (SWPPP) required by the ssorm water M SGP or an authorized
State’ sequivaent genera permit requireslandfill facilitiestoidentify al of the sources of storm water
contamination at the landfill and thenimplement measures and control s (such as good housekeeping for
materias storage, sediment and erosion controls - particularly from intermediate and final covers) inan
effort to prevent ssorm water contamination. EPA believesthat the storm water M SGP (or an authorized
State’ sequivaent genera permit) adequately controls pollutantsfrom storm water runoff from covered
areasof thelandfill. Covered areasof thelandfill includethefollowing: capped, fina cover, intermediate
cover, and daily cover areas. The Agency believesthat the SWPPP and the monitoring requirementsin
thestorm water M SGP provide adequate control sfor reducing theleve of pollutantsin storm water from

these areas of landfills.

EPA recognizesthat there may be someincidental contact with wasteswhen storm water flowsover adaily
or intermediate cover. However, EPA concluded that such contact will not lead to any meaningful
“contamingtion” of the sorm water so long asthe landfill complies with the requirements of the sorm water
MSGP or an authorized State’ sequivaent genera permit. For example, the Best Management Practices
(BMPs) outlined in Table L-1 and L-2 of the storm water MSGP (60 FR 50940) and the monitoring
requirementsin TableL-5and L-6 for TSSand total recoverableiron (60 FR 50943) provide adequate
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controlsfor the pollutants that would most likely be associated with runoff from covered areas of non-

hazardous landfills.

Similarly, for hazardouslandfills, BM Psand monitoring requirementsoutlinedin TableK-2 (60 FR 50935)
and TableK-3 (60 FR 50936), respectivey, dso require controlsfor pollutantsassoci ated with runoff from
covered areasof alandfill. In EPA’sview, BMPsprovideafair degree of control of these pollutantsand
the monitoring requirements of the M SGP provide atool for evaluating the effectiveness of the Storm Water

Pollution Prevention Plan.

Aspart of the Agency’ s continuing effort to improveitsenvironmenta and pollution control programs, EPA
has concluded that, athough the M SGP provides some control for contaminated storm water runoff, the
landfills effluent limitations guidelines provide amore comprenensive leve of control for sorm water runoff
that hascomein direct contact with solid waste, waste handling and treatment areas, or wastewater flows
that are controlled under thisrule. Although the storm water M SGP considered circumstancesin which
untreated |eachate may beincidently commingled with ssormwater, the Agency explicitly acknowledged
inthe MSGP that insufficient datawere avail able to establish numeric limitsfor sorm water that might be
contaminated based on best avail able technology for MSWLFs (60 FR 50942), non-hazardousindustrid
landfills (60 FR 50943), and hazardous landfills (60 FR 50935).

However, EPA has now concluded that the data collected in support of the landfills effluent limitations
guiddines providethe basisfor establishing appropriate numeric limitationsfor contaminated storm water.
EPA specificdly noted in the Preamble for the stcorm water MSGP that it was devel oping these guiddines
and that where the guidelines applied to discharges, facilities must comply with them (60 FR 50942). In
addition, EPA intends to propose areissuance of the storm water M SGP which would include the

promulgated landfillseffluent limitationsfor contaminated Sorm water (as defined by thislandfill guiddine).



212 Exclusion for Captive Landfill Facilities

Asdiscussed in Section 2.3 above, the rule does not apply to captive landfillsin most circumstances. In
devel oping the proposed guidelines, an important question EPA addressed was how to treat landfill
leachate generated at alandfill that is associated with an industrial or commercia operation -- so-called
“captive’ landfills. Currently, in the case of wastewater sources that are not subject to effluent limitations
guidelinesand stlandards, NPDES permit writersmust imposelimitationson dischargesof thesewastewater
sources that are devel oped on a case-by-case, best professiona judgment (BPJ) basis. Similarly, an
indirect discharger may not introduce any pollutantsto aPOTW from these sources that will passthrough
or interfere with the POTW’ s operations. Generally, each POTW isrequired to develop a pretreatment

program and enforce the prohibition on pass through and interference through specific local limits.

EPA initidly consdered development of effluent guidelinesto address any landfill discharging directly to
surfacewatersof the United States or introducing pollutantsinto aPOTW. Consequently, EPA’ stechnica
evauationfor theproposal included an assessment of virtudly al landfill facilitieswhich collect wastewater
asaresult of landfilling operations. EPA proposed to exclude wastewater dischargesfrom captive landfills
located at industrial facilitiesin specific circumstances. Inthe proposal, acaptivelandfill would not have
been subject to the guidelinesif: 1) it commingled landfill process wastewater with non-landfill process
wastewater for treatment, and 2) the landfill received only waste generated on Site or waste generated from

asimilar activity at another facility under the same corporate structure.

For thefind rule, EPA determined that these requirements are too redtrictive and therefore the Agency has
decided not to include captive landfills within the scope of this guideine except in alimited number of
circumstances. Theeffect of thisdecision for thefinal ruleisnot to alow these wastewater sourcesto
escape treatment. Landfill wastewater at captivefacilitiesisand will remain subject to treatment and
controls on its discharge. The Clean Water Act (CWA) requires wastewater discharges to meet
technol ogy-basad effluent limitations on the discharge whether the mechanism for imposing theselimitations

2-10



iSEPA-established nationd effluent limitationsguideinesor apermit writer’ simposition on acase-by-case
basis of BPJ limitations. In like manner, in order to prevent pass through or interference, indirect
dischargersmust limit their introduction of pollutantsto aPOTW whether EPA has established national
categorical pretreatment standards for the discharge or a POTW has established local limits.

For thefind rule, EPA hasmodified the proposd to removethe requirement that afacility must commingle
itswastewater from a captive landfill with thefacility’ snon-landfill process wastewater for trestment in
order not to be subject to the landfills effluent guiddine, in most circumstances. For the reasons described
in detail below, EPA did not remove the commingling requirement for CWTs. In addition, EPA also
changed the conditions under which captive landfills may accept off-stewastesand not be subject to this
guideline.

Inthe proposd, EPA sated that the commingling requirement ensuresthat wastewater from captive landfills
will undergo adequate treatment (treatment that is comparable to the level of treatment that would be
required by thelandfills effluent guideline) prior to discharge. EPA determined that the commingling of
landfill wastewater with industria wastewater for trestment was an unnecessary requirement to imposein
nationally applicable regulations for the reasons discussed below. Permit writers are establishing
appropriatelimitson thesedischargesby ether gpplying the effluent limitationsguiddines applicableto the
associated indusgtrid activity to the discharge or developing other BRI limitations. EPA recommends that

permit writers use this guideline when devel oping these BPJ limitations.

From the information devel oped by the Agency for this rulemaking and confirmed by comments on the
proposal, EPA hasconcluded that landfill wastewater generated by captivelandfillsoperated in conjunction
with and receiving the bulk of their waste from anindustrial or commercia operationwill haveasimilar
pollutant profile to the wastewater generated in theindustrial or commercia operation. EPA hasfurther
concluded that thewastewater generated by landfill operationsat most of the captivefacilitiesaredready
subject to effluent guidelines. Inthe circumstancesin which thewastewater isnot expressly subject to

effluent guidelines, EPA has determined that permit writers generally impose BPJ limitations on the
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discharge of landfill wastewater that are ssimilar to the limitations applicableto the discharge of industrid
process wastewater whether commingled or not. EPA has compared the wastewater treatment
technologies employed a many of theindudtrid facilities operating landfillsin conjunction with indudtrid or
commercia operationsto the trestment technol ogiesthat EPA used asthe basisfor the BPT/BAT limits
inthiseffluent guiddine. The Agency’ sreview of such Stuaionsshowsthat thelandfill wastewater receives
treatment that is comparable or better than the level of treatment that would be required by the landfills
effluent guideline.

Consequently, EPA hasdecided to diminatetherequirement of commingling asaconditionfor acaptive
landfill not to be subject to landfill limitations and standards (except in the case of CWTS). EPA has
concluded that landfill wastewater at captive landfillsis now and will continue to receive adequate trestment
because the landfill wastewater generally must meet the same effluent limitations that would have been
required had the waste streams been commingled. In cases where the permit writer is establishing BPJ
limitationsfor the discharge of captivelandfill wastewater that isnot commingled for treatment, the permit
writer should ook at the effluent gui delinesgpplicableto the associated industria operationandthelandfills

effluent guidelines for potential guidance in setting those limitations.

Because of the nature of most CWTSs, EPA determined that the reasons that generdly supported excluson
of other captive landfillswould not gpply inthe case of CWTs.  Asexplained above, EPA concluded that
acaptive landfill which only received wastes generated in an industrial or commercial operation directly
associated with thelandfill or smilar wasteswould generatealeachatewith asimilar pollutant profiletothe
other wastewater streams produced at theindustria operation. In such circumstances, the datareviewed
by EPA showed that the landfill wastewater and other industrial wasteweter are generaly commingled for
treatment and subject to the samedischargelimitations. I1nthesecircumstances, it was appropriate not to

subject the landfill to this guideline.
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BecauseaCWT, by itsvery nature, may generateawide array of different solid wastesfor landfill disposd,
it may generate aleachate that varies Sgnificantly from other streamsbeing treated at the CWT at thetime
theleachateiscollected. Therefore, EPA concluded that the basisfor the exclusion -- the similarity in
wadtewater -- would not necessarily apply in the case of CWTs. EPA decided that, in order to ensure that
the CWT landfill wastewater istreated adequatdly, the landfill wastewater from a CWT landfill should be
commingled with other CWT wastewater for treatment.

Itisworth noting that the mgjority of industrial facilitiesthat operate captivelandfillsdo commingletheir
landfill process wastewater with other industrial wastewater for treatment. (February 6, 1998; 63 FR
6430). A review by EPA of individual NPDES permitsfor captive and intracompany facilitiesfound thet,
for the most part, landfill waste streams are mixed with categorical wastes and subject to limitations

comparable to the final limitations for landfills.

Most captivelandfill facilities chooseto commingletheir landfill processwastewater for treatment for
severd reasons. Firg of dl, wastewater flowsfrom captive landfillsare usudly quite smal in comparison
to thewastewater flowsfrom other industrial operationsat the captivefacility. EPA’sdatashow that the
landfill wastewater flows are often less than one percent and typically less than three percent of the
industrial wastewater flows. Therefore, most facilitieschooseto commingletherdatively smal volume of
landfill wastewater withthelarger industrial wastewater volumesrather than maintaining and operatinga
completely separate wastewater trestment system for thelandfill wastewater. Second, asmentioned above,
itislikely that leachate from landfillsat industrial operationswill reflect apollutant profile similar to the
facility’ sindustrial processwastewater. Therefore, based onthesimilarity of thewaste streams, facilities
often chooseto comminglethese streamsfor treatment. Infact, most of the captivefacilitiesidentifiedin
EPA’s database commingle their leachate with other industrial process wastewater for treatment.
Comments submitted in response to the proposed rule suggest that situations do exist where acaptive
landfill may not commingle the landfill wastewater with other process wastewater for treatment. In

circumstanceswhere afacility chooses not to comminglelandfill leachate for treatment with the other
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process wastewater generated, EPA has concluded, based on comments submitted, that thiswastewater
will still be subject to categoricd or Best Professiond Judgment (BPJ) limitsreflecting comparable removas

in most instances.

Ladlly, indugtrid facilitieswith captive landfills often choose to commingle their waste sreamsfor trestment
inorder to avoid additional NPDES or pretreatment requirementsthat would be necessary if thewaste
sreamsweretreated and discharged separately. EPA concluded that the wastewater generated by landfill
operations at most of the captive facilities are already subject to categorical effluent limitations (or
pretreatment standards). |nformation gathered by EPA prior to proposa and in commentsreceived on the
proposed rule support the conclusion that these wastewater flows were either assessed and evaluated for
the effluent limitations guiddline applicableto thefacility, or aresubject to a“building block approach” (for
directs) or the* combined waste stream formula’ (for indirects) for devel oping BPJlimits or standards
established by the permit writer or local control authority. Thisreview indicates that, for the most part,
these landfill waste streams are mixed with categorical wastesfor treatment and subject to limitations

comparable to the final landfill regulation.

Based on commentsreceived, the Agency aso determined that the requirement in the proposal that solid
wagtes deposited in the captive landfill must either be generated on site or from an off-sitefacility under the
same corporate structure wastoo restrictive and coul d often prohibit acompany from safely and properly
disposing of solid wastesaccepted from tolling, remediation, product stewardship, and public service

activities.

Intheproposal, EPA narrowly limited the universe of captivelandfillsthat fal outsdethe scopeof thisrule
to captivelandfillsthat only accepted wastesfrom on siteor from off-stefacilities under the same corporate
dructure. Thereason for thiswasessentidly to ensure that the captive landfillswere only accepting wastes
that would be similar to those wastes generated on site. Thisin turn would provide some degree of

assurance that the leachate generated from these wastes would be compatible with the on-site industria
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wastewater treatment. However, from the comments submitted on thisissue, EPA determined thiswaste
acceptance criterion for the captive excluson wastoo redrictive. Those commenting on thisissueidentified
severa waste acceptance practices that are commonly used by captive landfills that would not meet the
proposed exclusion criteriabut are consistent with EPA’ s objective that landfill leechate receive treetment
compatiblewith itsexpected congtituents. Many of these current waste disposal practicesare activitiesthat
EPA encouragesand, therefore, EPA hasrevised theexclusion criteria pertaining to waste acceptancefor

captive/intracompany landfills in order to accommodate these disposal practices.

Specificdly, severad commenters requested that EPA broaden the criteriafor determining those captive
landfills that fall outside the scope of this rule to include waste acceptance from tolling and contract
manufacturers, product stewardship, company partnerships, and remediation activities. EPA concluded
that wastedisposa at captivelandfillsfrom thesetypesof activitieswill, in most cases, result inleachatethat
will be adequately controlled through theimplementation of categorical or BPJlimitationsat thefacility.
However, EPA remains concerned that there are circumstancesin which inter-company waste products
deposited in the landfill may result in contaminants in the leachate that may not be compatible with the
exiging industria wastewater trestment system or may not be covered adequately by theexigting indudtria
effluent guideline. Therefore, oneof thedternative conditionsfor the revised applicability provisionsof the
guiddine described above for captive landfills provides that waste accepted at the captive landfill must be
of asmilar natureto the wastes generated at the operation with the associated landfill. Thus, the permitting
authority must determinethat wastes accepted for disposd at acaptivelandfill are of asmilar natureto the
waste generated at the facility directly associated with the captive landfill. Factorsthat the permit writer

should consider in determining whether awaste is similar are described at Section 2.13.

In addition, commenters a o requested that EPA include the acceptance of wastesfor disposal asapublic
service as a category of landfill practicesthat qualify for the captive exclusion. EPA agrees and has
included such aprovison. EPA gpplauds the efforts of manufacturing facilities who provide members of

their communities with a cost effective and environmentally safe meansfor digposing of their solid waste.
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Therefore, inthefinal rule, EPA determined that thisrule shall not apply to those landfills operated in
conjunction with other industria or commercia operationswhich receive other wastesfrom public service
activities so long asthe company owning the landfill does not receiveafee or other remuneration for the
disposal service. EPA’ sdecision not to subject captivelandfill sthat accept off-sitewastesfor disposa as
apublic serviceisnot incons stent with itsdecision generdly to condition non-gpplicability onthe smilarity
of wastesaccepted for disposal. Based onitsreview of datacollected for this guideline and comments
received, EPA concluded that the quantity of wastes accepted for disposal asa public service would not
inany measurableway affect the pollutant profile of theleachate generated by thelandfill evenif dissmilar.
Of course, these wastewater flows still remain subject to trestment to achieve BPJ permit limitsreflecting

the landfill contribution to the facility discharge.

The Agency hasdetermined that whether captivelandfillsaccepting wastesfrom off steor from acompany
not within the same corporate structure on anon-commercia basisshould besubject to thelandfillseffluent
guiddline should hinge onthe ability of the captivelandfill to handle the waste in an appropriate manner.
Therefore, the Agency concluded that thewaste acceptance criterion for determining those captive landfills
that fall outside the scope of thisrule should be based on the similarity of the waste accepted for disposal
from another facility to thewaste generated by theindustrial or commercia operation directly associated
withthelandfill. Inthecaseof captivelandfillstreating S milar wastes, the permit writer should base permit
limitson limitationsfor the guiddinetowhichtheindustria or commercia operation issubject or establish
BPJlimitations. Again, thepermit writer, if developing BPJlimitations, should consider these landfill

guidelines as guidance in this effort.

2.13 Determination of Similar Wastesfor Captive Landfill Facilities

Asdiscussed at Sections2.3 and 2.12 above, the Agency concluded that dischargesfrom captivelandfills
should not be subject to the guiddinesif the captive landfills only accepted wastefor disposa from another
facility that wassmilar to thewaste generated by theindustrial or commercia operation directly associated

with the landfill. This section offers guidanceto permit writersfor determining whether asolid waste
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received for disposal in acaptive landfill is similar to those wastes generated by the facility directly
associated with the landfill.

According to EPA’ sdatabase, many of theindustrial or commercia facilitiesthat operate captive landfills
are subject to effluent limitations guiddinesin 40 CFR Subchapter N. For the most part, facilities subject
to aparticular industrial category effluent guideline produce similar types of wastes. Therefore, EPA
decided that thisrule doesnot apply to landfillsoperated in conjunction with other industria or commercid
operationswhen thelandfill receiveswastes generated by theindustrial or commercia operation directly
associated with the landfill and dso recelves other wastes generated by afacility that issubject to the same
provisionsin 40 CFR Subchapter N asthe waste-receiving facility. However, there are caseswherea
captive landfill isdirectly associated with anindustrial or commercia operation that is not subject to an
effluent guideline. Or, afacility, subject to an effluent guideline, may operatealandfill in conjunction with
industria or commercia operations, but may a so accept other wastes from facilities that are not subject
to the same effluent guiddline or not subject to an effluent guiddineat dl. Inthese cases, the permit writer
must determine whether the other wastesreceived for disposd are of smilar nature to thewastes generated
by theindustrial or commercia operation directly associated with thelandfill. Incaseswherethe permit
writer determines that the other waste accepted by the captive landfill is not smilar to the waste generated
by theindustrid or commercia activity directly associated with thelandfill, the landfill wastewater will be
subject to the landfills effluent limitations. However, if the permit writer determines that the wastes are
smilar, then the wastewater from the captive landfill should be subject to the same categorical effluent

guideline (or BPJ limitations) as the industrial or commercial facility.

A permit writer should consider the following factorsin deciding whether other wastes received by a
captivelandfill aressimilar to those wastes generated by theindustrial or commercial operation directly
associated with the landfill:

1. Aretheother wastesreceived from facilitiesthat are subject to the same provisionsin 40 CFR
Subchapter N as the facility directly associated with the captive landfill?
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If 0, then the landfills effluent guidelines do not apply to this captive landfill. 1f not, then
the permit writer should consider the other factors listed below.

2. Aretheother wastesreceived from facilitiesthat are part of the same effluent guidelines* grouping”
as shown in Table 2-3?

If 0, itislikely that thewastesare smilar and thelandfill s effluent guidelines do not apply.
Table 2-3 groups the industrial categories under Subchapter N into the following six
groups: Organics, Metals, Inorganics and Non-Metals, Pesticides, Explosives, and
Asbedtos. Itislikey that industrieswithin the sameindudtrid effluent guiddine* grouping”
will generatesmilar typesof congtituentsin the solid wastes, and the leachate resulting from
the disposa of thesewasteswill be controlled adequately by the effluent limitation for the
industrid or commercid facility directly associated withthe captivelandfill. However, this
may not always be the case and, therefore, EPA Ieft to the local control authority the
determination of whether thelandfillseffluent guideline should apply to acaptivelandfill thet
acceptswastesfrom other facilitiesthat are not subject to the same provisonsin 40 CFR
Subchapter N. Thelocal permitting authority will determine whether acaptivelandfill
which acceptswastesfrom other industria activities, apart fromthosedirectly associated
with thelandfill, issubject to the landfills effluent guidelines based on the similarity of the
other wastes and the likelihood that these wastes will result in leachate that is compatible
with the wastewater treatment technology used to treat the landfill leachate.

3. In the case of hazardous captive landfills, do the other wastes being received have the same
hazardous waste codes as those generated at the facility directly associated with the landfill?

If 0, it ispossiblethat thewastesare similar. However, thismay not awaysbe the case
and, therefore, EPA left to thelocal control authority the determination of whether the
landfillseffluent guideline should apply to acaptive landfill that accepts wastes from other
facilities that are not subject to the same provisionsin 40 CFR Subchapter N.

4, Isasignificant portion of the waste deposited in thelandfill from theindustrial or commercia
operation that is directly associated with the captive landfill?

The control authority should analyzethe number of customers and the amount of the off-
site or inter-company waste deposited rel ative to the quantity of on-site or intracompany
waste placed in the captive landfill. Again, the main reason for the exclusion for captive
landfillsisthat their leachate should resemblethe industrial wastewater of the operation
directly associated with thelandfill and, therefore, thelandfill leachatewill be adequately
controlled by the applicableindustria effluent guidelines. However, thislogicisonly
goplicablewhen the bulk of thewaste placed in the landfill isof Smilar content to that being
produced by theindustrid facility directly associated with thelandfill. Therefore, when
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applying the captive exclusion, the control authority should analyze the volume and
characteristics of waste received from inter-company waste transfersin determining
whether theleachate generated by the captivelandfill will havesmilar characterigticstothe
industrial wastewater generated by the company owning the landfill.

5. Isthefacility that isdirectly associated with the captive landfill deriving any revenuesfromwaste
disposal at the landfill?

In devel oping the exclusion for captivelandfills, EPA’ sintent wasto exclude those non-
commercid landfillsthat aredirectly associated withanindustria or commercia operation
and whose leachateis currently being adequately addressed by thefacility’ s categorica or
BPJlimitations. EPA believes that where any revenues are being derived from the
collection of feesfor solid waste disposal at a captive landfill, the facility isaccepting
wadtes on acommercia bass- - wastesthat may well be dissmilar to that being disposed
of a thelandfill. The captiveexceptionispremised onthefact that, in most cases, leachate
from alandfill associated with an industrial operation will resemble the industria process
wastewater generated by theindustria operation and, therefore, thelandfill leachate will
be adequately controlled by the applicableindustrid effluent guiddinesor BRI limitations.
However, thisis areasonable assumption only in circumstances where the waste placed
inthelandfill isof smilar content to that being produced by theindustria operationdirectly
associated with thelandfill. 1tislikely that acommercia landfill may accept significant
volumes of waste that are not similar to the wastes generated by theindustrial operation
directly associated with the landfill.

6. Istheindustria or commercid facility directly associated with the captive landfill accepting wastes
for disposal as part of public service activities?

If 50, and the facility does not receive afee or other remuneration for the disposa service,

the captive landfill is not subject to thisrule. EPA defines public service activitiesin
Appendix B.
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Table 2-1: Final Concentration Limitations for Hazardous Landfill Subcategory,

Direct Discharges

Pollutant or Maximum for 1 day Monthly average shall not exceed
Pollutant Property (mg/L) (mg/L)
BOD, 220 56

TSS 88 27

Ammonia 10 4.9

Arsenic (Total) 11 0.54

Chromium (Total) 11 0.46

Zinc (Total) 0.535 0.296

Alpha Terpineol 0.042 0.019

Aniline 0.024 0.015

Benzoic Acid 0.119 0.073

Naphthalene 0.059 0.022

p-Cresol 0.024 0.015

Phenol 0.048 0.029

Pyridine 0.072 0.025

pH Shall be in the range 6.0 - 9.0 pH units.
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Table 2-2: Final Concentration Limitations for Non-Hazardous Landfill Subcategory,

Direct Discharges

Pollutant or

Maximum for 1 day

Monthly average shall not exceed

Pollutant Property (mg/L) (mg/L)
BOD, 140 37

TSS 88 27

Ammonia 10 4.9

Zinc 0.20 0.11

Alpha Terpineol 0.033 0.016

Benzoic Acid 0.12 0.071

p-Cresol 0.025 0.014

Phenol 0.026 0.015

pH Shall bein the range 6.0 - 9.0 pH units.
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Table 2-3: Grouping of Subchapter N Effluent Guidelines and Standards

Characteristics

Industrial Category Part # Organics Metals Inorganics Pesticides Explosives Asbestos
Non-metal
Dairy products and processing 405 X
Grain mills 406 X
Canned and preserves fruits and vegetables 407 X
Canned and preserved seafood 408 X
Sugar processing 409 X
Textilemills 410 X X
Cement manufacturing 411 X X
Feedlots 412 X
Electroplating 413 X
Organic chemicals, plastics and synthetic fibers 414 X
Inorganic chemicals manufacturing 415 X
Soap and detergent manufacturing 417 X
Fertilizer manufacturing 418 X
Petroleum refining 419 X
Iron and steel manufacturing 420 X
Nonferrous metals manufacturing 421 X
Phosphate manufacturing 422 X
Steam el ectric power plants 423 X X
Ferroalloy manufacturing 424 X
Leather tanning and finishing 425 X X
Glass manufacturing 426 X
Asbestos manufacturing 427 X
Rubber processing 428 X
Timber products processing 429 X
Pulp, paper and paperboard 430 X
Builder's paper and board mills 431 X
Meat products 432 X
Metal finishing 433 X
Coa mining 434 X
Qil and gas extraction 435 X
Mineral mining and processing 436 X
Pharmaceutical preparations 439 X
Ore mining 440 X
Paving and roofing materials (tars & asphalt) 443 X X
Paint formulation 446 X X
Ink formulation 447 X
Gum and wood chemicals 454 X X
Pegticides 455 X
Expl osives manufacturing 457 X
Carbon black manufacturing 458 X
Photographic equipment and supplies 459 X
Hospital 460 X




3.0 INDUSTRY DESCRIPTION

TheLandfillsindustry consstsof facilitiesthat recelvewasteseither ascommercia or municipa operations
or ason-gte (captive) operations owned by waste generators. These landfill facilities generate wastewater
and dischargeit to surface waters, publicly owned treatment works (POTWS), or use some other form of
zeroor dternativedisposal. The Resource Conservation and Recovery Act (RCRA) definesalandfill as
“an areaof land or an excavation in which wastes are placed for permanent disposd, and that isnot aland
application unit, surface impoundment, injection well, or wastepile” (40 CFR 257.2). RCRA classifies
landfillsaseither Subtitle C hazardous or Subtitle D non-hazardous. Wastewater generated and discharged
by landfillscaninclude, but isnot limited to, leachate, gas collection condensate, contaminated ground
water, contaminated storm water, drained free liquids, truck/equipment washwater, |aboratory-derived

wastewater, and wastewater recovered from pumping wells.

Landfillsare commonly classified by the types of wastes they accept and/or by their ownership status.
Some of theterms used to describe alandfill include municipal, sanitary, chemical, industrial, RCRA,
hazardouswaste, Subtitle C, and Subtitle D. Although non-hazardouslandfills do not knowingly accept
hazardous wastes, these facilities may contain hazardous wastes due to disposal practicesthat occurred
prior to 1980 and before the enactment of RCRA and its associated regulations. The following section

provides descriptions of landfillsin terms of ownership type and regulatory type.

Ownership Status

* Municipal: Municipally-owned landfills are those that are owned by local governments.
Municipaly-owned landfills may be designed to accept either Subtitle D or Subtitle
C wastes (see “Regulatory Type”).

C Commercial: Commercid landfillsare privately-owned facilitiesand can be designed to receive
either municipal, hazardous, or non-hazardousindustrial wastes. Typical non-
hazardousindudtrid wastesinclude packaging and shipping materids, construction
and demolition debris, ash, and sludge.



C Captive:

C Intra-company:

Requlatory Type

C Subtitle C:

C Subtitle D:

Captivelandfillsare operated in conjunction with other industrial or commercia
operations, and receive the bulk of their wastesfrom the industria or commercid
operations. Captivelandfillsarelocated on, or adjacent to, thefacility they service
and are common at major hazardous waste generators, such as chemical and
petrochemica manufacturing plants.

Landfill facilities operated in conjunction with other industrial or commercia
operations which only receive waste from off-site facilities under the same
corporate structure, ownership, or control. These landfillsare smilar to captive
sites but receive wastes from multiple locations of one company.

Subtitle C landfills arethose disposal operations authorized by RCRA to accept
hazardouswastes asdefined in 40 CFR Part 261. Subtitle C landfillsare subject
to the criteriain 40 CFR Part 264 Subpart N - Standards for Owners and
Operatorsof Hazardous Waste Treatment, Storage, and Disposal Facilitiesand
40 CFR Part 265 Subpart N - Interim Standards for Owners and Operators of
HazardousWaste Treatment, Storage, and Disposal Facilities. Hazardouswaste
landfillsare subject to requirements outlined in 40 CFR Parts 264 and 265 that
include the requirement to maintain aleachate collection and removal systems
during the activelife and post-closure period of thelandfill. Section 3.1 presents
more details on the regulatory requirements of Subtitle C.

Subtitle D landfills are those disposal operations that are subject to either of the
criteriaestablished in 40 CFR Parts 257 (Criteriafor Classification of Solid Waste
Disposal Facilities and Practices) or 258 (Criteriafor Municipal Solid Waste
Landfills). Thewastesrecaived a Subtitle D landfillsinclude municipd refuse, ash,
dudge, construction and demolition debris, and non-hazardousindustria waste.
Thesefacilitieswerenot designed to recel ve hazardouswastes; however, prior to
1980 and the enactment of RCRA, older landfills may have received waste | ater
classfied ashazardousunder RCRA. Any Subtitle D landfill accepting municipal
refuse after October 9, 1993 isclassified asaMunicipd Waste Disposa Unit, and
isregulated under 40 CFR 258. Any Subtitle D landfill not accepting municipa
waste after October 9, 1993 continuesto be regulated under 40 CFR 257. For
the purposes of this document, Subtitle D landfills not accepting municipa refuse
arereferred to as “ Subtitle D non-municipal” landfills.

The following discussions present aregulatory history of thisindustry and past EPA studies.



31 Regulatory History of the LandfillsIndustry

Depending on the type of wastes disposed of at alandfill, the landfill may be subject to regulation and
permitting under either Subtitle C or Subtitle D of RCRA. Subtitle C facilitiesrecelvewastesthat are
identified or listed as hazardous wastes at 40 CFR Part 261. Subtitle D landfills can only accept wastes
that are not defined as hazardous wastes at 40 CFR Part 261. Thefollowing sections outline some of the
key regulationsthat have been devel oped to control the environmental impactsof Subtitle C and Subtitle
D landfills.

311 RCRA SubtitleC

Subtitle C of the RCRA of 1976 directed EPA to promulgate regul ationsto protect human healthand the
environment from the improper management of hazardouswastes. Based on this statutory mandate, the
god of the RCRA program wasto provide comprehensive, "cradle-to-grave' management of hazardous
waste. These regulations establish asystem for tracking the disposal of hazardouswastes and specia
design requirements for landfills depending on whether alandfill accepted hazardous or non-hazardous

waste. Key statutory provisionsin RCRA Subtitle C include the following:
C Section 3001: Requires the promulgation of regulations identifying the characteristics of
hazardous waste and listing particular hazardous wastes.

C Section 3002: Requiresthe promulgation of standards, such as manifesting, record keeping, €tc.,
applicable to generators of hazardous waste.

C Section 3003: Requiresthe promulgation of standards, such as manifesting, record kegping, €tc.,
applicable to transporters of hazardous waste.

C Section 3004: Requiresthe promulgation of performance sandardsapplicableto the ownersand
operators of facilities for the treatment, storage, or disposal of hazardous waste.

C Section 3005: Requires the promulgation of regulations requiring each person owning or
operating atreatment, storage, or disposal facility to obtain a permit.



Theseregulations establish asystem for tracking the disposal of hazardous wastes and performance and
design requirementsfor landfills accepting hazardouswaste. Under RCRA, requirementsareinitialy
triggered by adetermination that awasteis hazardous as defined in 40 CFR Part 261. Any party, including
theoriginal generator, that treats, stores, or disposes of ahazardouswaste must notify EPA and obtain an
EPA identification number. EPA established performance regulations governing the operation of hazardous
waste landfills at 40 CFR Parts 264 and 265. RCRA Subtitle C hazardous waste regulations apply to
landfills that presently accept hazardous wastes or have accepted hazardous waste at any time after

November 19, 1980.

3111 Land Disposal Restrictions

The Hazardous and Solid Waste Amendments (HSWA) to RCRA, enacted on November 8, 1984, largely
prohibit the land disposd of untreated hazardouswastes. Once a hazardous waste s prohibited from land
disposal, the statute provides only two optionsfor legal land disposal: 1) meet the EPA -established
treatment standard for the waste prior to land disposd, or 2) dispose of thewaste in aland disposal unit
that has been found to satisfy the statutory no-migration test. A no- migration unit isonefrom which there

will beno migration of hazardous congtituentsfor aslong asthe waste remains hazardous. (RCRA Sections

3004 (d),(€),(9)(9))-

Under Section 3004 of RCRA, the treatment standards that EPA devel ops may be expressed as either
constituent concentration levels or as specific methods of treatment. Under RCRA Section 3004(m)(1),
the criteriafor these standards is that they must substantially diminish the toxicity of the waste or
subgtantialy reducethelikelihood of migration of hazardous congtituentsfrom the waste so that short-term
and long-term threatsto human health and the environment areminimized. For purposesof theredtrictions,
theRCRA program definesland disposd toinclude, among other things, any placement of hazardouswaste
in alandfill. Land disposal restrictions are published in 40 CFR Part 268.



EPA hasused hazardouswaste treatability dataasthe basisfor land disposal restrictions standards. EPA
hasidentified Best Demonstrated Available Treatment Technology (BDAT) for each listed hazardous
waste. BDAT isthetreatment technology that EPA findsto bethe most effectivein treating awaste and
that also isreadily availableto generators and treaters. 1n some cases, EPA hasdesignated asBDAT for
aparticular waste stream atreatment technology shown to have successfully treated asimilar but more
difficult totreat waste stream. Thisensured that theland disposal restrictions standardsfor alisted waste
stream were achievable since they aways reflected the actud treatability of the waste itself or of amore

refractory waste.

As part of the Land Disposal Restrictions (LDRs), EPA promulgated Universal Treatment Standards
(UTYS) aspart of the RCRA phase two fina rule (July 27,1994). The UTS are aseries of concentrations
for wastewater and non-wastewater that provide a single treatment standard for each constituent.
Previoudy, the LDR regul ated congtituents according to theidentity of theorigina waste; thus, several
numerical treatment standards existed for each constituent. The UTS simplified the standards by having
only onetreatment standard for each congtituent in any wasteresidue. The LDR andthe UTSrestricted
the concentrations of wastesthat could be disposed of inlandfills, thusimproving the environmenta quality

of the leachate from landfills.

The LDR treatment standards established under RCRA may differ from the Clean Water Act effluent
guidelines both in their format and in the numerica vaues set for each condtituent. The differences result
fromtheuseof different legal criteriafor developing thelimitsand resulting differencesin thetechnica and
economic criteria and data sets used for establishing the respective limits.

Thedifferencein format of the LDR and effluent guidelinesisthat LDR establishesasingledaily limit for
each pollutant parameter while effluent guidelines establish monthly and daily limits. Additionaly, the
effluent guiddines providefor severa types of discharge, including new and existing sources, and indirect

and direct discharge.



The differencesin numerica limits established under the Clean Water Act may differ, not only from LDR
and UTS, but a so from point-source category to point-source category (e.g., Electroplating, 40 CFR 413;
and Metd Finishing, 40 CFR433). Theeffluent guiddineslimitationsand sandards are industry-specific,
subcategory-specific, and technology-based. Thenumerica limitsaretypically based on different datasets
that reflect the performance of specific wastewater management and treatment practices. Differencesin
thelimitsreflect differencesin the following statutory factorsthat the Administrator isrequired to consider
in developing technically and economically achievable limitations and standards. manufacturing products
and processes (which for landfills involves types of waste disposed), raw materials, wastewater
characteridtics, treatability, facility Sze, geographic location, age of facility and equipment, non-water quality
environmental impacts, and energy requirements. A consequence of these differing approachesisthat
similar or identical waste Streams areregulated at different level s dependent on the receiving body of the
wastewater (e.g. a POTW, a surface water, or aland disposal facility).

3.11.2 Minimum Technology Requirements

To further protect human health and the environment from the adverse affects of hazardous waste disposed
of inlandfills, the 1984 HSWA to RCRA established minimum technology requirementsfor landfills
receiving hazardous waste. These provisions required the installation of double liners and |eachate
collection systemsat new landfills, at replacementsof existing units, and at lateral expansionsof existing
units. TheAmendmentsal so required dl hazardouswastelandfillstoinstall ground water monitoringwells
by November 8, 1987. Performanceregulationsgoverning the operation of hazardouswastelandfillsare
included at 40 CFR Parts 264 and 265.

312 RCRA SubtitleD

L andfills managing non-hazardouswastes are currently regulated under the RCRA Subtitle D program.
Theselandfillsincludemunicipal, privateintra-company, private captive, and commercid facilitiesused for
the management of municipal refuse, incinerator ash, sewage sludge, and a range of non-hazardous

industrial wastes.



3121 40 CFR Part 257, Subpart A - Criteriafor Classification of Solid Waste Disposal
Facilities and Practices

EPA promulgated the criteria on September 13, 1979 (44 FR 53460) under the authority of RCRA
Sections 1008(a) and 4004(a) and Sections 405(d) and (e) of the Clean Water Act. The criteriain
§257.1 through 257.4 were adopted for determining which solid waste disposd facilitiesand practices pose
areasonable probability of adverseeffects on hedth and the environment, and the criteriain 8257.5 through
257.30 were adopted to ensure that non-municipal non-hazardous waste disposal units that receive
conditionaly exempt small quantity generator (CESQG) waste do not present risksto human health and
the environment taking into account the practicable capability of such units. Thesecriteriagpply toall solid
wastedisposal facilitiesand practices. However, certain facilitiesand practicesare not covered by the
criteria, such asagriculturd wastes returned to the soil asfertilizers or soil conditioners, overburden resulting
from mining operationsintended for return to the mine Site, land application of domestic sewage or treated
domestic sewage, thelocation and operation of septic tanks, hazardouswaste disposal facilitieswhichare
subject to regulationsunder RCRA Subtitle C (discussed above), municipa solid wastelandfillsthat are
subject to the revised criteriain 40 CFR Part 258 (discussed below), and use or disposal of sewage dudge
on the land when the sewage dudge is used or disposed of in accordance with 40 CFR Part 503 (See 40
CFR Part 257.1(c)(1) - (11)).

The criteriainclude genera environmental performance standards addressing the following eight mgjor
areas. flood plains, protection of endangered species, protection of surfacewater, protection of ground
water, limitations on the land application of solid waste, periodic application of cover to prevent disease
vectors, air quality standards (prohibition against open burning), and safety practices ensuring protection
from explosive gases, fires, and bird hazardsto airports. Facilitiesthat fail to comply with any of these
criteriaare considered open dumps, which are prohibited by RCRA Section 4005. Those facilitiesthat
meet the criteriaare considered sanitary landfills under RCRA Section 4004(a). Landfill wastewater
generated at solid waste disposdl facilitiesthat are subject to the requirements of 40 CFR Part 257 Subpart

A are subject to the effluent limitations for the Non-Hazardous subcategory.



3122 40 CFR Part 257, Subpart B - Conditionally Exempt Small Quantity Generator
Revised Criteria

A conditionally-exempt small-quantity generator isgenerally defined asonewho generatesno morethan
100 kilograms of hazardouswaste per month in acalendar year (40 CFR 261.5(a)). Such conditionally-
exempt small-quantity generators (with certain exceptions) are not subject to RCRA Subtitle C
requirements. However, on July 1, 1996, EPA did thefollowing: (1) anended Part 257 to establish criteria
that must be met by non-municipal, non-hazardous solid waste disposal unitsthat receive conditionally-
exempt smal-quantity generator wasteand (2) established separate management and disposal standards
(in40 CFR 261.5(f)(3) and (g)(3)) for thosewho generate conditional ly-exempt small-quantity generator
waste (see 61 FR 342169). The conditional ly-exempt small-quantity generator revised criteriafor such
disposal unitsincludelocation standards, ground water monitoring, and corrective action requirements.
Landfill wastewater generated at solid waste disposal facilitiesthat are subject to the requirements of 40
CFR Part 257 Subpart B are subject to the effluent limitations for the Non-Hazardous subcategory.

3.1.2.3 40 CFR Part 258 Revised Criteria for Municipal Solid Waste L andfills

On October 9, 1991, EPA promulgated revised criteriafor municipa solid waste landfillsin accordance
with the authority provided in RCRA Sections 1008(a)(3), 4004(a), 4010 (c) and Clean Water Act
(CWA) Sections405(d) and (€) (see 56 FR 50978). Under the terms of these revised criteria, municipa
solid waste |andfills are defined to mean adiscrete area of land or an excavation that receives household
wadte, and isnot aland application unit, surface impoundment, injection well, or waste pile, asthoseterms
aredefined in 40 CFR 257.2 and 258.2. 1n addition to household waste, amunicipa solid waste landfill
unit also may receive other types of RCRA Subtitle D wastes, such as commercia solid waste, non-
hazardous dudge, and industria solid waste. Such alandfill may be publicly or privately owned. A
municipa solid waste landfill unit may be anew unit, existing municipa solid waste landfill unit, or alaterd

expansion.



Themunicipa solid waste landfill revised criteriaincludelocation andards (Subpart B), operating criteria
(Subpart C), design criteria (Subpart D), ground water monitoring and corrective action (Subpart E),
closureand post-closure carecriteria(Subpart F), and financia assurance requirements (Subpart G). The
design criteriagpecify that new municipa solid waste landfill unitsand lateral expansionsof existing units
(asdefined in Section 258.2) must be constructed in accordance with either (1) adesign gpproved by a
Director of a State whose municipa solid waste landfill permit program has been approved by EPA and
which satisfies a performance standard to ensure that unacceptable levels of certain chemicals do not
migrate beyond a specified distance fromthe landfill (Sections 258.40(a)(1), (c), (d), Table 1) or (2) a
composite liner and a leachate collection system (Sections 258.40(a)(2), (b)). The ground water
monitoring criteriagenerally require ownersor operators of municipa solid waste landfillsto monitor ground
water for contaminantsand generally implement acorrective action remedy when monitoring indicatesthat
aground water protection standard has been exceeded. However, certain small municipal solid waste
landfillslocated in arid or remote locations are exempt from both design and ground water monitoring
requirements. Theclosure standardsrequirethat afinal cover beinstalled to minimizeinfiltration and
erosion. The post-closure provisons generaly require, among other things, that ground water monitoring
continueand that theleachate coll ection system be maintained and operated for 30 yearsafter themunicipa
solid waste landfill isclosed. The Director of an approved State may increase or decrease the length of

the post-closure period.

Again, asisthe case with solid waste disposal facilitiesthat fail to meet the requirementsin 40 CFR Part
257, Subpart A, municipd solid waste landfillsthat fail to satisfy the revised criteriain Part 258 condtitute
open dumps and are therefore prohibited by RCRA Section 4005 (40 CFR 258.1(h)). Landfill wastewater
generated at solid waste disposal facilities (i.e., municipal solid waste landfills) that are subject to the
requirementsin 40 CFR Part 258 are subject to the effluent limitationsfor the Non-Hazardous subcategory.

3.1.3 Current Wastewater Regulations

Prior to thisregulation, EPA had not promulgated nationa effluent limitations guidelinesfor the discharge
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of wastewater from the Landfillsindustry. Intheabsence of these guidelines, permit writers have had to
rely on acombination of their own best professional judgement (BPJ), water quality standards, and
technology transfer from other industria guiddinesinsetting permit limitationsfor landfillsdischarging to
surfacewaters. In addition, local control authorities also have had to rely on their own best professional
judgement, pass-through analyses, and other local factors in establishing pretreatment standards for the
discharge of landfill wastewater to their municipal sewage systems and POTWSs.

In1989, EPA completed apreiminary study of theLandfillsindustry. Inareport entitled " Preliminary Data
Summary for the Hazardous Waste Treatment Industry,” EPA concluded that wastewater dischargesfrom
landfills can be asignificant source of toxic pollutants being discharged to surface watersand POTWS. In
aconsent decree between NRDC and EPA, dated January 31, 1992, EPA agreed, among other things,
to propose effluent guiddinesfor the Landfillsand Industriad Waste Combusters’ category by November
1997 and final action by November 1999.

3.2 Industry Profile

The growth of the Landfillsindustry isadirect result of RCRA and subsequent EPA and State regulations
that establish the conditions under which solid waste may be disposed. Theimplementation of the increased

control measures required by RCRA has had a number of ancillary effects on the Landfills industry.

The RCRA requirements have affected the Landfillsindustry in different ways. Onthe one hand, it has
forced many landfillsto close because they lacked adequate on-site controlsto protect against migration
of hazardous congtituents from the landfill, and it was not economical to upgradethe landfill facility. Asa
result, alarge number of landfills, especidly facilities serving smdl populations, have closed rather thanincur

the significant expense of upgrading.

Conversdly, large landfill operations have taken advantage of economies of scale by serving wide

geographicareasand accepting anincreasing portion of the nation’ ssolid waste. For example, responses
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to the EPA’ sWaste Treatment Industry Survey indicated that 75 percent of the nation’ s municipa solid
waste is deposited in large landfills representing only 25 percent of the landfill population.

EPA hasidentified several trendsin thewaste disposa industry that may increasethe quantity of leachate
produced by landfills. More stringent RCRA regulations and the restrictions on themanagement of wastes
haveincreased the amount of waste disposed a |andfillsaswell asthe number of facilitieschoosingto send
wadtes off Steto commercia facilitiesin lieu of pursuing on-site management options. Thiswill increase
treated | eachate discharges from the nation’ slandfills, thus, potentialy putting at risk theintegrity of the
nation’ swaters. Further, asaresult of the increased number of leachate collection systems, the volume of

leachate requiring treatment and disposal has greatly increased.

321 Industry Population

Indeveloping theinitid landfill population to be studied for thisregulation, EPA used various sourcessuch
as State environmentd and solid waste departments, the National Survey of Hazardous Waste Treatment,
Storage, Disposal, and Recycling Facilities respondent list, Environmental Ltd.’s“1991 Directory of
Industrial and Hazardous Waste Management Firms’, and other sources discussed in Chapter 4. EPA
identified 10,477* landfill facilitiesastheinitial landfill population in the United Statesin 1992. Of this
group, 9,882 were Subtitle D non-hazardouslandfillsand 595 were Subtitle C hazardouslandfills. Table
3-1 presentsthe total number of landfill facilitiesby statein EPA’smailing list database. EPA solicited
technical information from asample of thisinitia population viascreener surveys, and the Agency sent
Detailed Technicad Questionnairesto astatistica sampleof the screener survey respondents. A tota of 252
landfill facilitiesrecelved Detailed Technica Questionnairesand 220 facilitiesresponded with sufficient
technical datato beincluded in the questionnaire database. Chapter 4, Section 4.3 presents adetailed

discussion of screener survey and Detailed Questionnaire strata.

1 Theinitial landfill population of 10,477 does not include one pre-test facility which was included as a

screener survey respondent.
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Because EPA only sent Detailed Technical Questionnairesto astatistical sampleof theinitial industry
population, the Agency scaled up theinformation provided by questionnaire respondentsto represent the
entire Landfillsindustry. By matching up the screener survey stratum with the Detailed Technical
Questionnaire stratum, EPA cal culated aweighting factor for each questionnaire respondent and scaled up
any data provided by the respondent by thisfactor. Therefore, throughout this chapter, EPA presents
national estimates based on the Detailed Technical Questionnairerespondents’ datascaled up by their
individua weighting factors. The Agency based the nationd estimates presented in thetabl esin thischapter
on all 220 facilitiesincluded in the questionnaire database. Figure 3-1 presentsthe logic used for the
development of thenational estimates. EPA presentsthe methodology for cal culating national estimates
in the Final Statistical Development Document for the Landfills Industry (EPA-821-B-99-007).

322 Number and L ocation of Facilities

Many of thelandfill facilities presented in Table 3-1 do not generate and/or collect wastewater that is
subject to thisregulation. Landfill generated wastewater subject to thisregulation includes|eachate, gas
collection condensate, truck/equipment washwater, drained free liquids, laboratory-derived wastewater,
floor washings, and contaminated stormwater. Non-contaminated storm water, contaminated ground

water, and wastewater from recovering pumping wells are not subject to this regulation.

Nationd estimatesof the Landfillsindustry indicatethat only 1,662 of thetota population of landfill facilities
collect landfill generated wastewater. EPA limited itssurvey of theindustry to thosefacilitiesthat collect
landfill generated wastewater, or about 16 percent of thetotal number of landfillslocated inthe U.S. Table
3-2 presentsthe Subtitle D and Subtitle Clandfillsthat collect landfill generated wastewater by ownership
type. Thenational estimatesfor theindustry indicate that approximately 43 percent of theselandfillsare
municipally-ownedfacilities, 41 percent are commercially-owned, and 13 percent arenon-commercial
captives. Table 3-2 also shows that the mgjority of non-hazardous landfills are municipally- or
commercidly-owned facilities, whereas hazardous landfills are primarily commercialy-owned or captive

facilities.
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3221 Captive Landfill Facilities

Based on EPA’ ssurvey of the Landfillsindustry for thisguiddine, the Agency identified over 200 captive
and intra-company facilitiesthat operated landfills. Thisrule does not apply to captive landfillsin most
circumstances. See Chapter 2 for EPA’ srationalefor not including captive landfillsunder thisguideline.

EPA’ ssurvey showed that amgjority of theselandfillswereat industrid facilitiesthat are or will be subject
to thefollowing three effluent guidelines: Pulp and Paper (40 CFR Part 430), Centraized Waste Treatment
(proposed 40 CFR Part 437, 64 FR 2280 January 13, 1999), or Organic Chemicals, Plastics and
Synthetic Fibers (40 CFR Part 414). In addition, EPA identified approximately 30 landfills subject to one
or more of thefollowing categories: Nonferrous Metals Manufacturing (40 CFR Part 421), Petroleum
Refining (40 CFR 419), Timber Products Processing (40 CFR Part 429), Iron and Steed Manufacturing
(40 CFR Part 420), Transportation Equipment Cleaning (proposed 40 CFR Part 442, 63 FR 34685 June
25, 1998), and Pesticide Manufacturing (40 CFR Part 455).

Industry supplied dataestimatesthat thereare over 118 Pulp and Paper facilitieswith on-sitelandfillsand
that over 90 percent commingle landfill leachate with process wastewater for treatment on site. The
wagtewater flow originating from landfillstypicaly representslessthan one percent of thetota flow through
the facilities wastewater treatment plant and, in no case, exceeds three percent of the treated flow.
Approximately six percent of pulp and paper mills send landfill generated wastewater toaPOTW aong

with process wastewater.

Basad on responsesto the #1992 Waste Treatment Industry: Landfills Questionnaire’, EPA estimates that
there are more than 30 facilities subject to the Organic Chemicds, Plastics, and Synthetic Fibers (OCPSF)
guideline with on-site landfills. At OCPSF facilities with on-site landfills, landfill leachate typically
represents|essthan one percent of theindustria flow at the facility, in no case exceeds six percent of the

flow, and istypically commingled with process wastewater for treatment.
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3.2.3 General Information on Landfill Facilities

EPA egtimatesthat landfill facilitieslocated throughout the U.S. cover approximately 726,000 acresof land
area, 20 percent of whichisactud digposd area (landfill), 3 percent isfor wastewater trestment operations,
and 63 percent isundeveloped land. Table 3-3 presentsnationa estimates of thetota landfill areacovered
by non-hazardous and hazardous landfill facilities. Nationa estimatesindicatethat, as of 1992, hazardous
facilitieshad, on average, used less of their total facility areafor waste disposd, only about 5 percent, than
non-hazardousfacilities, which, on average, had used approximately 30 percent of their total facility area
for wastedisposal. However, sincetherearefar more non-hazardouslandfillsin the U.S. than hazardous
landfills, Subtitle D landfills have more future capacity than Subtitle C landfills (see Section 3.2.4). Table
3-4 presentsfacility land arearanges for non-hazardous and hazardousfacilities, aswell astotasfor the
industry. These frequency distributions show that atypical facility is 100 to 1,000 acresin Sze, and the
actual landfill covers between 10 and 100 acres of that area. Asof 1992, the mgjority of non-hazardous
and hazardouslandfill facilitieshad from 10 acresto 1,000 acres of undevel oped land available; larger

facilities had as much as 1,000 to 10,000 acres of undevel oped land.

Landfillsare made up of individua cellswhich may be dedicated to onetype of waste or may accept many
different typesof waste. When alandfill cell reaches capacity volume, itisclosed andisreferredto asan
“inactive’ cdl. “Active’ cdlsarelandfill cdlsthat are not at capacity and continue to accept waste. Table
3-5 presents nationa estimates of the number of landfill cells, both active and inactive, at non-hazardous
and hazardous|andfills. Nationd estimatesof landfill facilitiesinthe U.S. indicatethat the average number
of cdlsinalandfill in 1992 was approximately sx. The national average of active cdlsin 1992 was 2.75,
and the national average of inactive cellswas6.05. For hazardousfacilities, the average number of cells
in 1992 was 7.6, with an average of 4.2 active cellsand 8.2 inactive cdlls. For non-hazardousfacilities,
the average number of cellsin 1992 was 5.7, with an average of 2.5 active cellsand 5.4 inactive cells.
EPA’ssurvey indicated that therewerefewer activelandfillsinthe U.S. than inactive, or closed landfills.
Asdiscussed in Section 3.2, alarge number of landfills, especidly facilities serving smal populations, have

closed rather than incur the significant expense of complying with RCRA requirements.
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The number and type of customers hel psto define the size of alandfill. Table 3-6 presents the nationa
estimates of the household and non-household popul ation served by landfillsthat collect landfill generated
wadtewater. Thetota population served by the Landfillsindustry is46.3 million household and 5.2 million
non-household customers. Non-hazardous landfills serve 99 percent of these customers. Hazardous
landfillsaccount for only 307,000 household customersand 170,000 non-household customers. Table 3-7
presentsthefrequency digtributions of the number of household and non-household customersfor the non-
hazardous and hazardous subcategories aswell asfor both subcategories combined. Maost non-hazardous
facilities serve between 100 and 1,000 non-household customers and 10,000 to 100,000 household
customers. EPA’ssurvey indicatesthat hazardousfacilities serve between zero and 10,000 non-household

customers, but serve very few household customers.

324 Waste Receipts and Types

Wastesreceived by landfillsinthe United States vary from municipa solid waste to highly toxic materials.
Table 3-8 presentsthe nationd estimates of thetypes of waste received at landfills and the percentage each
wasterepresentsof thetotal waste received during thefollowing three periods:. pre-1980, 1980-1985, and
1986-1992. Sixty-one percent of thewaste landfilled during the pre-1980time period was municipa solid
wasgteand industria wastes, while 17 percent was commercid solid waste and construction and demolition
debris. Similar types of waste were disposed in landfillsafter 1980; however, the percentage of municipa
solidwasteand industrial waste decreased, and theamount of commercial solid waste, incinerator residues,
PCB/TSCA wastes, and asbestos-containing wastesincreased. Thedisposa inlandfillsof “other” waste
types (such as contaminated soils, auto shredder scrap, and tires) also increased after 1980.

Table3-9 presentsthenationd estimates of wastesreceived by the Landfillsindustry in 1992 by regulatory
classfication. Thesedataindicate that landfills contained gpproximately 6.1 billion tons of wastein 1992,
and project afuture capacity of 8.3 billiontons. However, the estimated future capacity of Subtitle D
landfillsis much larger than the future capacity of Subtitle C landfills. On average, Subtitle D landfills

represent over 97 percent of the future capacity of U.S. landfills.
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Table 3-10 presents the nationa estimates of the annua tonnage of waste accepted by landfills from 1988
through 1992. 1n 1988, the annua tonnage of waste accepted by Subtitle C and Subtitle D landfillswas
221 million tons and, by 1992, the amount of waste accepted annualy increased to 315 milliontons. The
annual tonnage of waste accepted by the entire landfill industry increased 20 percent from 1989 to 1990
and 14 percent from 1990 to 1991. However, when considering Subtitle C landfillsa one, EPA’ ssurvey
found that hazardous|andfillsexperienced amuch larger increasein the amount of waste disposed. In
1990, the amount of waste disposed in Subtitle C landfillsincreased 30 percent from 1989 and, in 1991,
the amount of hazardous waste disposed increased 75 percent from 1990. Over thethree year period from
1989 to 1991, the annual tonnage of waste landfilled in Subtitle C landfills increased 127 percent.
Conversaly, theannual tonnage of waste accepted by Subtitle D landfillsincreased 18 percent from 1989
to 1990 and then increased by only 4 percent from 1990to 1991. Over the samethree year period, from
1989101991, the annual tonnage of waste landfilled in Subtitle D landfillsincreased by only 23 percent.
The greater increasein annua waste deposited in Subtitle C landfills may be the result of more stringent
RCRA regulations and stricter waste acceptance criteria (Subtitle C hazardous waste is restricted from
being disposed in Subtitle D landfills).

3.25 Sour ces of Wastewater

Asnoted earlier, anumber of landfill operationsgeneratewastewater. Ingenerd, thetypesof wastewater
generated by activitiesincludeleachate, landfill gascondensate, truck/equipment washwater, drained free
liquids, laboratory-derived wastewater, floor washings, stormwater, contaminated ground water, and
wastewater from recovering pumpingwells. Table3-11 presentsthe national estimates of the number of
landfillsthat generate each type of wastewater and the minimum, maximum, and median flows. Each of

these wastewater sources are discussed below.

3.251 Landfill Leachate

Landfill leachateisliquid that has passed through or emerged from solid waste and contains soluble,
suspended, or miscible materidsremoved from such waste. Over time, the potentid for certain pollutants
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to moveinto the wider environment increases. Aswater passes through the landfill, it may “leach”
pollutantsfrom the disposed waste, moving them deeper into the soil. Thispresentsapotential hazardto
public health and the environment through ground water contamination and other means. One measure
used to prevent the movement of toxic and hazardous waste constituents from alandfill isalandfill liner
operated in conjunction with aleachate collection system. Leachateistypically collected from aliner
system placed at the bottom of the landfill. Leachate dso may be collected through the use of durry walls,
trenches, or other containment systems. Theleachate generated variesfrom siteto site, based on anumber
of factorsincluding the types of waste accepted, operating practices (including shedding, daily cover and
capping), the depth of fill, compaction of wastes, annual precipitation, and landfill age. Based onEPA’s
survey of theindustry, atotd of 1,989 landfills generate leachate a flows ranging from one gallon per day
t0 533,000 gallons per day, with amedian daily flow of approximately 5,620 gallons. Landfill leachateis
subject to this regulation.

3.252 Landfill Gas Condensate

Landfill gas condensateis aliquid that has condensed in the landfill gas collection system during the
extraction of gasfrom withinthe landfill. Gases such as methane and carbon dioxide are generated dueto
microbid activity withinthe landfill and must be removed to avoid hazardous, explosive conditions. Inthe
gas collection systems, gases containing high concentrations of water vapor condense in traps staged
throughout the gas collection network. The gas condensate contains volatile compounds and accounts for
ardatively smdl percentage of flow fromalandfill. The nationd estimates presented on Table 3-11 report
atotal of 158 landfillsthat generate landfill gas condensate at daily flowsranging from 3 gallonsto 11,700
gdlons. Themedianflow of landfill gascondensatefor the Landfillsindustry isapproximately 343 gadlons

per day. Landfill gas condensate is subject to the landfills effluent limitations guidelines.

3253 Drained FreeLiquids

Drained free liquids are agueous wastes drained from waste containers (e.g., drums, trucks, etc.) or

wastewater resulting from waste stabilization prior to landfilling. Landfillsthat accept containerized waste

3-17



may generatethistype of wastewater. Wastewater generated from these waste processing activitiesis
collected and usually combined with other landfill generated wastewater for treatment at the wastewater
treatment plant. National estimates presented on Table 3-11 identify 33 landfillsthat generate drained free
liquidsat amedian daily flow of 253 galons. Daily flowsrange from aminimum of one gallon per day to
amaximum of 82,000 gallons per day. Drained freeliquids are subject to the landfills effluent limitations
guidelines.

3.254 Truck and Equipment Washwater

Truck and equipment washwater is generated during either truck or equipment washes at landfills. During
routine maintenance or repair operations, trucks and/or equipment used within thelandfill (e.g., loaders,
compactors, or dump trucks) are washed, and the resultant wastewater is collected for treatment. In
addition, it iscommon practice for many facilitiesto wash the wheels, body, and undercarriage of trucks
usedto deliver thewasteto the open landfill face upon leaving the landfill. On-sitewastewater treatment
equipment and storage tanks aso are periodicaly cleaned. Itisestimated that 416 landfills generate truck
and equipment washwater a amedian flow of 118 gdlons per day and a daily flowsranging from 5 gdlons
per day to 15,000 gallons per day.

Floor washings are a so generated during routine cleaning and maintenance of landfill facilities. Nationa
estimates presented on Table 3-11 indicate there are 70 landfill sthat generate and collect floor washings
a flowsranging from 10 gallons per day to 5,450 gdlons per day. Themedian flow of floor washings for
the Landfillsindustry isapproximately 743 gdlonsper day. Both truck and equi pment washwater and floor

washings are subject to thisrule.

3.255 Laboratory-Derived Wastewater

L aboratory-derived wastewater isgenerated from on-sitelaboratoriesthat characterizeincoming waste

streamsand monitor on-sitetreatment performance. Thissource of wastewater isminimal and isusually

3-18



combined with leachate and other wastewater prior to treatment at the wastewater treatment plant.

L aboratory-derived wastewater is subject to the landfills effluent limitations guidelines.

3.25.6 Storm Water

There are two types of storm water, contaminated and non-contaminated. Contaminated ssormwater is
storm water which comesin direct contact with landfill wastes, the waste handling and treatment aress, or
wastewater that is subject to the limitations and standards. Some specific areas of alandfill that may
produce contaminated storm water include (but are not limited to) the following: the openface of an active
landfill with exposed waste (no cover added), the areas around wastewater treatment operations, trucks,
equipment or machinery that has been in direct contact with the waste, and waste dumping areas. Non-
contaminated (non-contact) storm water is storm water that does not comein direct contact with landfill
wastes, the waste handling and treatment areas, or wastewater that is subject to the limitations and
standards. Non-contaminated storm water includes storm water which flows off the cap, cover,
intermediate cover, daily cover, and/or find cover of the landfill. Nationa estimatesindicatethat thereare
1,135 landfills that generate storm water at flows ranging from 10 gdlons per day to 2 million galons per
day, with amedian daily flow of approximately 26,800 gallons. Storm water that does not come into
contact with the wastes would not be subject to the limitations and standards, as discussed in Chapter 2

of this document.

3.257 Contaminated Ground Water

Contaminated ground water is water below the land surface in the zone of saturation that has been
contaminated by landfill leachate. Contamination of ground water may occur at landfillswithout linersor
a facilitiesthat haverel eased contaminantsfrom aliner sysleminto the surrounding ground water. Ground
water aso can infiltrate the landfill or the leachate collection system if the water table is high enough to
penetrate the landfill area. EPA identified gpproximately 163 landfills that generate contaminated ground
water. Daily flowsranged from 6 gallons per day to 987,000 gallons per day, with amedian daily flow of
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approximately 12,800 gallons. EPA excluded contaminated ground water from regulation under this
guideline as discussed in Chapter 2 of this document.

3.258 Recovering Pumping Wells

In addition to the contaminated ground water generated during ground water pumping operations, there
arevariousancillary operationsthat a so generate awastewater stream. These operationsincludewell
congtruction and devel opment, well maintenance, and well sampling (i.e. purgewater). Thiswastewater
will havevery similar characteristicsto the contaminated ground water. EPA’ ssurvey of the Landfills
industry identified 50 landfillsthat generate wastewater from recovering pumpingwells. Daily flowsrange
fromaminimum of 0.3 gallonsto amaximum 80,200 galonsand amedian daily flow of 136 gdlons. EPA
excluded wastewater recovered from pump wellsfrom regul ation under thisguideline asdiscussed in

Chapter 2 of this document.

3.2.6 L eachate Collection Systems

Most facilities subject to the landfills effluent guidelines generate and collect landfill leachate. To prevent
waste materid, products of wastedecomposition, and free moisture from traveling beyond the limits of the
disoos ste, landfill facilities utilize Sometype of leachate collection sysem. Theleachate collection system
also reduces the depth of |eachate buildup or level of saturation over the liner.

The leachate collection system usually contains severa individua components. Two main leachate
collection systems may be necessary, an underdrain system and aperiphera system. The underdrain
system is congtructed prior to landfilling and consists of adrainage system that removes the leachate from
the base of thefill. The periphera system can beingtalled after landfilling has occurred and, assuch, is
commonly used as a remedial method. The underdrain system includes a drainage layer of high
permeability granular materid, drainagetilesto collect thediverted flow lateraly, and alow permeability
liner underlying the system to retard the leachate that percolates vertically through the unsaturated zone of
refuse. Wheretheleachate meetsthelow permeability layer, saturated depths of leachate develop and

hydraulic gradients govern the leachate flow within the drainage layer (see reference 8).
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Thereare severd different types of leachate collection systems employed by the Landfillsindustry. Table
3-12 presents the different types of leachate collection systems and the national estimates of the number
of landfillswhich employ each system. A smple gravity flow drain fied isthe most basic and commonly
used type of collection system, employed by 50 percent of theindustry. According to EPA’s1992 survey,
compound leachate collection systems consisting of aliner system and collection pipesare used by 20
percent of theindustry. French drains, which aregravel channelsused to facilitate leachate drainage, are
used by 15 percent of thelandfillsinthe U.S. Other typesof |eachate collection systems utilized by 10
percent of the Landfillsindustry include collection sumps and risers, combined gas/leachate extraction wells,
perforated toe drainsto pump stations, and gravity flow in pipesto aholding pond, basin, or pump station
to storage tanks.

3.27 Pretreatment M ethods

Severd types of waste accepted by landfillsfor disposa may require sometype of pretreatment. Wastes
that may require pretrestment include freeliquids, containerized waste, and bulk wastes. Freeliquids may
bedrained, removed, or stabilized. Containerized waste and bulk wastesmay be shredded, stabilized, or
solidified. Table3-13 presentsthetypesof pretreatment methods currently in use by the Landfillsindustry
and national estimates of the number of landfills that pretreat these wastes.

Approximately 75 percent of non-hazardous landfills do not accept free liquids and, of those that do, 20
percent do not pretreat theliquids before trestment at an on-Site wastewater trestment facility or trestment
off dte. In comparison, approximately 65 percent of hazardous landfills accept freeliquids and pretreat
by stabilizing, draining, or removing the liquid. Forty percent of non-hazardous landfills accept
containerized waste, compared to almost 75 percent of hazardouslandfills. Themost common type of
pretrestment for containerized waste is solidification followed by stabilization. Most landfills accept bulk
wastes, although many facilities do not pretreat thistype of waste. Bulk wastes are usually treated by
stabilization or solidification and stabilization. Other types of pretreatment for bulk wastes include

compaction, chemical treatment, flocculation, macro/microencapsulation, and recycling.
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3.28 Basgline Treatment

Many landfillsin the United States currently have wastewater treatment systemsin place. The most
common treatment system used to treat landfill wastewater is biological treatment. However, chemica
precipitation and combinationsof biologica treatment, chemica precipitation, equalization, and filtration
asoareused widdly. Table3-14 presentsthetypesof trestment and the nationa estimates of the number
of landfillsintheindustry that employ each type of wastewater trestment. Asexpected, indirect and zero
dischargersoften do not employ on-site treatment becausethey either ship their wastewater off Steor use
alternate disposal methods such as deep well injection, incineration, evaporation, land application, or

recirculation. Chapter 8 presents a detailed discussion of treatment technology and performance.

EPA’ ssurvey of theLandfillsindustry solicited wastewater treatment facility operating information from
non-hazardousand hazardouslandfills. Table3-15 presentsthe nationa estimates of the number of landfill
facilitiesthat operate wastewater treatment systems between 1 and 24 hours per day. Direct and zero or
alternative discharge facilitiestend to operate treatment systems continuously, whereasmany indirect
discharge facilities operate lessthan 24 hours per day. Table 3-16 presents the average daily hours of
operation of atypical on-sitewastewater treatment facility. Table3-17 presentsthe national estimates of
the number of landfill facilitiesthat operate wastewater treatment systems between 1 and 7 days per week.
Again, direct and zero or aternative discharge facilities commonly operate their treatment systems
continuoudy, whereasindirect dischargers do not. Table 3-18 presents the average number of days per
week atypical wastewater treatment facility isin operation.

3.29 Discharge Types

EPA’sDetailed Technicd Questionnaireidentified landfill sthat discharged wastewater directly to asurface
water, indirectly to POTWSs, and othersthat disposed of their landfill wastewater through zero or alternative
discharge. Direct dischargefacilitiesarethosethat dischargetheir wastewater directly to areceiving stream
or body of water. Indirect discharging facilities discharge their wastewater indirectly toaPOTW. Zero

or dternative discharge facilities use treatment and disposal practices that result in no discharge of
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wastewater to surfacewaters. Zero or dternative disposa optionsfor landfill generated wastewater include
off-gtetreatment a another landfill wastewater treatment system or aCentralized Waste Treatment facility,

deep well injection, incineration, evaporation, land application, solidification, and recirculation.

Table 3-19 presentsthe national estimates of the number of landfill facilitiesgrouped by discharge type.
These estimates show that the mgority of non-hazardousfacilitiesresponding to the survey wereindirect
dischargers, whereasthe mgjority of hazardousfacilitieswerezerodischargers. Although EPA identified

hazardous|andfills discharging directly to surface waters, none of thesefacilitiesare subject to thelandfills

effluent limitations guidelines.
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Table 3-1: Number of Landfills per U.S. State

Subtitle D Subtitle C Totd
State Landfills Landfills Landfills

Alabama 238 38 276
Alaska 201 1 202
Arizona 90 2 92
Arkansas 134 3 137
Cdifornia 630 16 646
Colorado 216 12 228
Connecticut 125 22 147
Delaware 8 14 22
Florida 91 9 100
Georgia 277 17 294
Hawaii 15 1 16
Idaho 112 6 118
Illinois 182 14 196
Indiana 101 29 130
lowa 118 13 131
Kansas 118 8 126
Kentucky 121 33 154
Louisiana 73 17 90
Maine 291 2 293
Maryland 50 5 55
Massachusetts 722 1 723
Michigan 762 9 771
Minnesota 257 4 261
Mississippi 97 3 100
Missouri 128 7 135
Montana 257 1 258
Nebraska 41 8 49
Nevada 127 3 130
New Hampshire 58 0 58
New Jersey 467 8 475
New Mexico 121 7 128
New York 565 10 575
North Carolina 244 39 283
North Dakota 85 1 86
Ohio 119 24 143
Oklahoma 189 7 196
Oregon 231 10 241
Pennsylvania 41 22 63
Rhode Island 12 0 12
South Carolina 127 9 136
South Dakota 193 0 193
Tennessee 112 9 121
Texas 601 70 671
Utah 92 7 99
Vermont 73 0 73
Virginia 440 8 448
Washington 72 9 81
West Virginia 57 5 62
Wisconsin 183 3 186
Wyoming 218 45 263
Puerto Rico 0 3 3
Guam 0 1 1
Total 9,882 595 10,477
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Table 3-2: Ownership Status of Landfill Facilities

Number of Landfill Facilities

Subtitle D Subtitle C
Non-Hazardous Hazardous
Ownership Status Subcategory Subcategory Industry Total
Commercial 506 171 677
Non-Commercial (intra-company) 5 48 53
Non-Commercial (captive) 121 9 215
Municipal 708 2 710
Federal Government 4 2 6
Government (other than Federal or 0 0 0
Municipal)
Indian Tribal Interest 0 0 0
Other 1 0 1
Total 1,345 317 1,662
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Table 3-3: Total Landfill Facility Area

Landfill Facility Area (acres)

Subtitle D Subtitle C
Non-Hazardous Hazardous
Facility Land Type Subcategory Subcategory Industry Total
Total Facility Area 416,733 309,194 725,927
Wastewater Treatment Area 9,424 10,147 19,571
Waste Disposal Area (landfill) 119,700 16,552 136,323
Undeveloped Land 254,610 207,085 459,811
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Table 3-4:

Landfill Facility Land Area Ranges

Number of Landfill Facilities
Subcategory Land Area Range
(acres) Wastewater Waste
Total Facility [ Treatment Disposal Undevel oped
Area Area Area(landfill) Land
All Facilities 0 0 747 28 110
>0-1 0 320 16 2
>1-10 9 437 126 69
>10-100 490 136 1,128 561
>100-1,000 1,044 22 362 745
>1,000-10,000 119 0 0 85
Total 1,662 1,662 1,660 1,662
Subtitle C 0 0 38 5 49
Hazardous >0-1 0 128 14 0
>1-10 2 70 47 2
>10-100 95 65 199 99
>100-1,000 136 15 52 106
>1,000-10,000 84 0 0 60
Total 317 316 317 316
Subtitle D 0 0 708 23 61
Non-Hazardous | >0-1 0 191 2 2
>1-10 7 366 79 67
>10-100 395 72 930 551
>100-1,000 909 7 310 638
>1,000-10,000 34 0 0 25
Total 1,345 1,344 1,344 1,344
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Table 3-5: Number of Landfill Cells

Number of Cells

Subcategor Type of Landfill Cell
egory yp ' Estimated Mean Estimated Total

All Facilities Total célls 6.12 13,299
Active cdlls 2.75 4,608
Inactive céells 6.05 8,690

Subtitle C Total cells 7.64 3,776

Hazardous Active cédlls 423 1,112
Inactive cells 8.24 2,663

Subtitle D Totadl célls 5.68 9,523

Non-Hazardous | Active cells 2.48 3,496
Inactive céells 541 6,027
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Table 3-6: Household and Non-Household Popul ation Served

Number of Customers

Subtitle D Subtitle C

Non-Hazardous Hazardous
Population Served Subcategory Subcategory Industry Total
Non-Household 5,043,542 170,420 5,213,962
Household 46,007,775 307,243 46,315,018
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Table 3-7: Household vs. Non-Household Customers

Number of Landfill Facilities

Subtitle D Subtitle C
Non-Hazardous Hazardous

Number of Non-Household Customers Subcategory Subcategory Industry Total
0 76 123 205
1 83 40 124
>1-10 33 12 45
>10-100 202 4 203
>100-1,000 544 87 628
>1,000-10,000 351 51 400
>10,000-100,000 55 0 54
>100,000-1,00,000 2 0 2

Totd 1,346 317 1,661
Number of Household Customers
0 180 313 506
1 0 0 0
>1-10 55 0 55
>10-100 29 0 28
>100-1,000 42 0 42
>1,000-10,000 195 2 195
>10,000-100,000 742 0 733
>100,000-1,00,000 102 2 103

Totd 1,345 317 1,662
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Table 3-8: Wastes Received by Landfillsin the United States

Mean % for Time | Mean % for Time Mean % for
Waste Type Period Pre-1980 Period 1980-85 Time Period
1986-92

Municipa Solid Waste 38.3 334 33.9
Household Hazardous Waste 0.217 0.218 0.215
Yard Waste 476 4.39 3.76
Commercial Solid Waste 8.56 9.92 9.94
Institutional Wastes 1.36 1.43 214
Industrial Wastes 22.8 19.6 17.4
Agricultural Waste 0.340 0.297 0.284
Pesticides 0.033 0.009 0.321
PCB, TSCA Wastes 0.192 112 0.980
Asbestos-Containing Waste 0.905 3.73 342
Radioactive Waste 0.019 0.002 0.001
Medical or Pathogenic Waste 0.255 0.182 0.123
Superfund Clean-Up Wastes 0.000 0.021 0.014
Mining Wastes 0.519 0.47 0.180
Incinerator Residues 1.01 1.43 314
Fly Ash, Not Incinerator Waste 4,49 5.82 6.30
Construction/Demolition Debris 8.40 591 7.95
Sewage Sludge 181 3.15 2.88
Dioxin Waste 0.000 0.039 0.024
Other Sludge 4.89 4.90 291
Other Waste Types 1.23 4.49 5.25

Industry Total 100.09 100.528 101.132
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Table 3-9: Total VVolume of Waste Received by Landfillsin 1992 by Regulatory Classification

All Facilities Subtitle C Hazardous Subcategory Subtitle D Non-Hazardous
Subcategory
TimeFrame | Regulatory Class Estimated Total Volume Estimated Total Volume Estimated Total Volume
Total Landfilled Total Landfilled Total Landfilled
Number (tons) Number (tons) Number (tons)
Landfills Landfills Landfills
Current Pre 1980 561 954,273,421 190 155,418,921 370 798,854,500
RCRA Subtitle C 333 159,252,888 323 158,994,443 10 258,445
RCRA Subtitle D 906 1,501,319,521 115 249,656,514 791 1,251,663,007
TSCA 108 53,167,884 102 52,654,468 6 513,416
NRC . . . . . .
Local Regulation 461 2,365,983,720 57 6,374,393 404 2,359,609,326
CERCLA 4 10,507,627 2 72,587 2 10,435,040
Other Regulation 560 1,018,656,724 114 36,250,349 446 982,406,374
Total Volume Landfilled 2,146 6,063,161,789 491 659,421,679 1,655 5,403,740,110
Future Capacity Future Capacity Future Capacity
(tons) (tons) (tons)

Future Pre 1980 86 101,032,485 . . 86 101,032,485
RCRA Subtitle C 201 66,313,422 193 65,192,737 8 1,120,685
RCRA Subtitle D 884 6,056,763,187 33 96,321,683 851 5,960,441,504
TSCA 34 11,202,929 28 10,897,045 6 305,884
NRC 2 300,860 . . 2 300,860
Local Regulation 293 962,479,373 57 4,710,196 236 957,769,177
CERCLA 50 4,297,618 50 4,297,618 . .
Other Regulation 501 1,126,823,595 127 30,749,439 374 1,096,074,156
Total Volume Landfilled 1,706 8,329,213,474 266 212,168,721 1,441 8,117,044,753




Table 3-10: Annual Tonnage of Waste Accepted by Landfills

Annua Tonnage of Waste (tons)

Y ear ) .
Subtitle D Subtitle C
Non-Hazardous Hazardous
Subcategory Subcategory Industry Total

1988 185,184,608 36,305,235 221,489,843
1989 196,377,576 28,867,681 225,245,257
1990 232,535,432 37,413,692 269,949,125
1991 241,454,300 65,402,768 306,857,068
1992 252,101,069 63,022,850 315,123,919
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Table 3-11: Wastewater Flows Generated by Individual Landfills

Number Minimum Maximum Industry
of Average Flow Average Flow Median
Type of Wastewater Generated Landfills (gal/day) (gal/day) (gal/day)
Floor washing 70 10 5,450 743
Landfill leachate 1,989 1 533,000 5,620
Contaminated ground water 163 6 987,000 12,800
Storm water run-off 1,135 10 2,067,000 26,800
Landfill gas condensate 158 3 11,700 343
Recovering pumping wells 50 0.3 80,200 136
Truck/equipment washwater 416 5 15,000 118
Drained free liquids 33 1 82,000 253
Other 2 0 0 0
Total 4,016




Table 3-12: Type of Leachate Collection Systems Used at Individua Landfills

Number of Landfills

Type of Leachate
Collection Subtitle D Subtitle C Hazardous
Non-Hazardous Subcategory
Subcategory Industry Total
None 46 87 132
Simple Gravity Flow 977 266 1,242
Drain Field
French Drain System 341 38 379
Compound L eachate 416 93 509
Collection
Suction Lysimeters 0. 2 2
Other 196 49 246
Total 1,976 535 2,510
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Table 3-13: Pretreatment Methods in Use at Individual Landfills

Number of Landfills
Type of Waste
Pretreatment Method | Subtitle D Non- Subtitle C
Hazardous Hazardous
Subcategory Subcategory Industry Total
FreeLiquids | No Pretreatment 324 113 437
None Accepted 1,277 283 1,560
Drained or Removed 51 115 166
Stabilization 38 172 211
Other 17 84 101
Tota 1,707 767 2,475
Containerized | No Pretreatment 515 100 616
Waste None Accepted 1,008 180 1,188
Shredded 23 70 94
Stabilized 6 135 141
Solidified 41 138 179
Other 110 80 190
Total 1,703 703 2,408
Bulk Wastes | No Pretreatment 993 216 1,209
None Accepted 414 61 475
Baled 33 2 35
Shredded 82 49 131
Stabilized 15 201 216
Solidified 74 126 200
Other 100 38 138
Total 1,711 693 2,404
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Table 3-14: Types of Wastewater Treatment Employed by the Landfills Industry

Type of Treatment Number of Landfills
Direct Indirect Zero
Discharge | Discharge | Discharge
No treatment 81 691 468
Biological treatment 119 37 19
Chemical precipitation 63 45 8
Chemical precipitation and biological treatmgnt 32 10 0
Filtration and biological treatment 45 4 5
Equalization and biological treatment 65 28 7
Equalization, biological treatment, and filtratipn 37 4 5
Equalization, chemical precipitation, and 26 8 0
biological treatment
Equalization, chemical precipitation, biologicel 26 2 0

treatment, and filtration
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Table 3-15: Wastewater Treatment Facility Hours of Operation per Day

Hours of Subtitle D Subtitle C
Operation Non-Hazardous Hazardous Industry Total
(hourg/day) Subcategory Subcategory
Direct Indirect Zero Direct Indirect Zero Direct Indirect Zero

0 0 0 0 0 0 0 0 0 0
1-23 11 295 40 11 4 6 23 275 42
24 161 508 330 122 20 153 283 552 488

Total | 172 803 370 133 24 159 306 827 530




Table 3-16: Wastewater Treatment Facility Average Hours of Operation per Day

Average Hours of Operation/Day
Subcategory Direct Discharge | Indirect Discharge | Zero Discharge
All Facilities 22.80 19.16 22.55
Subtitle C 22.78 22.18 23.46
Hazardous
Subtitle D 22.83 18.52 21.89

Non-Hazardous
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Table 3-17: Wastewater Treatment Facility Days of Operation per Week

Days of Subtitle D Subtitle C
Operation Non-Hazardous Hazardous Industry Total
(days/week) Subcategory Subcategory
Direct Indirect Zero Direct Indirect Zero Direct Indirect Zero

0 0 0 0 0 0 0 0 0 0
1-6 7 225 40 19 2 6 30 203 42
7 165 578 330 115 22 153 275 624 488

Total 172 803 370 134 24 159 305 827 530




Table 3-18: Wastewater Treatment Facility Average Days of Operation per Week

Average Days of Operation/Week
Subcategory Direct Discharge | Indirect Discharge Zero Discharge
All Facilities 6.72 6.47 6.81
Subtitle C 6.56 6.83 6.77
Hazardous
Subtitle D 6.94 6.39 6.84

Non-Hazardous
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Table 3-19: Total Number of Facilities by Discharge Type

Discharge Type

] i Totdl
Subcategory Direct Indirect Zero
All Facilities 306 827 529 1,662
Subtitle C
Hazardous 134 24 159 317
Subtitle D
Non-Hazardous 172 803 370 1,345
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Figure 3-1: Development of National Estimates for the Landfills Industry

Initial Population

Collected data on landfill facilities from various sources and
developed initial landfill population

10,477 landfill facilities identified
9,882 Subtitle D non-hazardous landill facilities
595 Subtitle C hazardous landfill facilities

Screener Survey

!

4,996 landfill facilities were selected to
receive screener surveys

+_1

3,628 landfill facilities responded to the screener
survey.
Of the 3,628 respondents, 859 were considered
in-scope (i.e., generating some type of landfill
generated wastewater)

Detailed Questionnaire

:

252 |andfill facilities were selected to receive
Detailed Questionnaire

:

220 landfill facilities responded to the Detailed

Questionnaire with suffient technical detail to be
included in database

27 landfill facilities were
selected to complete a
Detailed Monitoring
Questionnaire

151 Subtitle D non-hazardous landfill facilities
16 Subtitle C hazardous landfill facilities
53 facilities are excluded from regulation

\_+

National Estimates

National estimates were calculated based upon assigning a
weighting factor for each facility in the Detailed Questionnaire
database

1,662 total landfill facilities which generate in-scope wastewater
based on national estimates:
1,345 Subtitle D non-hazardous landill facilities
317 Subtitle C hazardous landfill facilities
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4.0 DATA COLLECTION ACTIVITIES

41 I ntroduction

Aspart of thedevel opment of the Landfillseffluent guideline, EPA collected datafrom avariety of different
sources. These sourcesincluded exigting datafrom previous EPA and other governmenta data collection
efforts, industry-provided information, new data collected from questionnaire surveys, and field sampling
data. Thischapter discusses each of these data sources, aswell as EPA’ s qudity assurance/qudity control
(QA/QC) effortsand data editing procedures. Chapters 5 through 11 present summaries and analyses of
the data collected by EPA.

4.2 Preliminary Data Summary

EPA’sinitial effort to develop effluent limitations guidelines and pretreatment standardsfor the waste
treatment industry began in 1986. EPA conducted a study of the hazardous waste trestment industry in
which it determined the scope of theindustry, the operations performed, the type of wastewater generated,
and types of discharges. For thisstudy, EPA looked a a hazardous waste trestment industry that included
landfillswith |eachate collection and treatment facilities, incineratorswith wet scrubbers, and aqueous
hazardous waste treatment facilities. Thisstudy characterized the wastewater generated by facilitiesin the
industry and the wastewater treatment technol ogies used to treat thiswastewater. In addition, the study
included industry profiles, the cost of wastewater control and treatment, and environmental assessments.
EPA published the results of thisstudy in areport entitled “ Preliminary Data Summary for the Hazardous
Waste Treatment Industry” (EPA 440/1-89-100), in September, 1989.

The Agency used data from the following sources in developing the preliminary data summary:

C EPA Office of Research and Development databases (includes field sampling datafrom 13
hazardous waste landfills in 1985).

C State Agencies (includes a Wisconsin sampling program of 20 municipd landfillsin 1983).

4-1



EPA Officeof Emergency and Remedia Response Contract L aboratory Program (CLP)
Statistical Database, “Most Commonly Occurring Analytesin 56 L eachate Samples.”
1980-83 data.

Nationa Enforcement Investigations Center (NEIC) sampling program conducted for the
Hazardous Waste Groundwater Task Force during 1985.

EPA sampling at 6 landfill facilities (1986-1987).

Subtitle D leachate datafor miscellaneous Subtitle D landfills, compiled by the EPA Office
of Solid Waste.

The EPA Preliminary Data Summary identified 911 landfills that generate leachate. Of these, 173

discharged their leachate directly to surfacewaters, while 355 discharged indirectly through publicly owned

treatment works (POTWSs). The remaining 383 used other methods of leachate disposal. The most

common "other" disposal method was contract hauling to acommercia agueouswastetreatment facility.

However, some facilitiesland-gpplied their [eachate (Spraying of the leachate over the landfill) or injected

it into a deep well for disposal.

The key findings of the EPA Preliminary Data Summary included:

C

Some |leachateswerefound to contain high concentrations (e.g., over 100,000 micrograms
per liter (ug/l)) of toxic organic compounds.

Raw |leachates were found to contain high concentrations of BOD., COD, and TOC.
Leechaeflow ratesvaried widdly dueto climatic and geologicd conditionsand landfill sze.
An average landfill was estimated to have aleachate generation rate of approximately
30,000 gallons per day (gpd).

Asareault of Resource Conservation and Recovery Act (RCRA) regulations, the number
of leachate collection systems used at landfills was expected to increase.

RCRA regulations also would cause solid waste generators to increase their use of
commercia landfill facilities.



EPA found that awide range of biologica and physical/chemical treatment technologieswerein use by
landfills, capable of removing high percentages of conventional, nonconventional, and toxic pollutants.
Advanced treatment technol ogiesidentified in thisstudy includeair stripping, anmoniastripping, activated

carbon, and lime precipitation.

After athorough analysisof thelandfill datapresented in the Preliminary Data Summary, EPA identified
the need to devel op an effluent guidelinesregulation for the Landfillsindustry in order to set national
guidelines and standards. EPA based its decision to devel op effluent limitations guidelines on the
Preiminary Data Summary’ sassessment of the current and future trendsin the Landfillsindustry, itsandyss
of the concentrations of pollutantsin the raw leachate, and the study’ s discussion on the treatment and

control technologies available for effective pollution reduction in landfill leachate.

4.3 Clean Water Act (CWA) Section 308 Questionnaires

A mgjor source of information and datausedin developing effluent limitations guidelines and standards
consisted of industry responsesto detailed technical and economic questionnaires, and the subsequent
detailed monitoring questionnaires, distributed by EPA under the authority of Section 308 of the CWA.
These questionnaires requested information on each facility'sindustrial operations, ownership satus, solid
wastes disposed, treatment processes employed, and wastewater discharge characteristics. EPA first
devel oped adatabase of varioustypesof landfillsin the United States using information collected from the
following: 1) State environmental and solid waste departments, 2) other State agencies and contacts, 3)
the Nationa Survey of HazardousWaste Treatment Storage, Disposa and Recycling Facilities respondent
list, 4) Environmenta Ltd.’s1991 Directory of Industrid and Hazardous Waste Management Firms, 5) the
Resource Conservation and Recovery Act (RCRA) 1992 list of Municipa Landfills, and 6) the Resource
Conservation and Recovery Information System (RCRIS) Nationa Oversight Database. Based upon these
sources, EPA identified 10,477 landfill facilitiesinthe U.S. in 1992. Of thisgroup, 9,882 were Subtitle D
landfills while 595 were Subtitle C landfills.



EPA entered dl of these facilitiesinto a database which served astheinitia population for EPA to collect
industry-provided data. EPA’s data collection process involved the following three stages:

. Screener Surveys
. Detailed Technical Questionnaires
. Detailed Monitoring Questionnaires

Thefollowing sections discuss each of these datacollection activities. A moredetailed discussion of the

landfills survey population can be found in Appendix A.

431 Screener Surveys

EPA developed a screener survey to collect dataon al of thelandfill sitesinthe U.S. identified by the

sources above.

4311 Recipient Selection and Mailing

EPA divided the 10,477 facilities into four strata for the purpose of determining the screener survey
recipients. The Agency defined these strata as the following:

1 Subtitle C facilities.
2. Subtitle D facilities that are known wastewater generators.

3. Subtitle D facilities in states with less than 100 landfills and are not known to be
wastewater generators.

4. Subtitle D facilities in states with more than 100 landfills and are not known to be
wastewater generators.
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The Agency decided that all of thefacilitiesin strata 1, 2, and 3 would receive the screener survey, while
only arandom sample of thefacilitiesin stratum 4 would receivethe survey. Table4-1 presentsthe sample

frame, number of facilities sampled, and the number of respondents to receive the screener survey.

Table 4-1: Screener Questionnaire Strata

Screener Stratum Number in Frame Number Sampled Number of Responses

(@) (Ny) (n) ()
1 595 595 524
2 134 134 120
3 892 892 722
4 8,856 3,375 2,621

Total 10,477 4,996 3,987

4312 I nformation Collected

Information collected by the screener surveys included the following:

C mailing address.
C landfill type, including types and amount of solid waste disposed and landfill capacity.
C wastewater generation rates as aresult of landfill operations, including leachate, gas

condensate, and contaminated ground water.
C regulatory classification and ownership status.
C wastewater discharge status.
C wastewater monitoring practices.

C wastewater treatment technology in use.



43.1.3 Data Entry, Coding, and Analysis

EPA operated atoll-free help lineto assist the screener recipientswith filling out the 3-page survey. The
Agency responded to severa thousand phone calls from facilities over asix week period. The help line
answered questions regarding applicability, EPA policy, and economic and technical details.

EPA reviewed al screener surveysreturned to the Agency to verify that each respondent completed the
critical questionsinthesurvey (e.g., wastewater generation and collection, number and types of landfills,
discharge status, and wastewater treatment technology). The screenerswere in abubble-sheet format and
were scanned directly into a computer database. Once entered, EPA checked the database for logical

inconsistencies and contacted facilities to resolve any inconsistencies.

After the QA process, EPA divided thefacilitiesin the database into the following two groups: 1) facilities
that indicated they collected landfill generated wastewater; and 2) those that did not. EPA considered
facilitiesthat did not collect landfill generated wastewater to be out of the scope of this regulation and

therefore did not investigate these facilities any further.

4314 Mailout Results

Of the 4,996 screener questionnaires mailed by EPA, 3,628 responded, and of those, EPA determined
that 3,581 were potentiadly in-scope and complete. The Agency entered these surveysinto the screener
database. Of these, EPA identified 859 facilitiesthat generate and collect one or moretypes of landfill
generated wastewater.

43.2 Detailed Technical Questionnaires

Once EPA andyzed theinformation from the screener surveysin the database, EPA developed adetalled
technica and economic questionnaireto obtain moreinformation from facilitiesthat collect landfill generated

wastewater.



4321 Recipient Selection and Mailing

EPA used the 859 facilitiesthat generated and collected landfill wastewater from the screener database,
plus one pre-test questionnaire facility that was not inthe screener database, asthe frame for selection of

facilities to be sent a Detailed Questionnaire. EPA divided these facilitiesinto the following eight strata:
1 Commercid private, municipd, or government facilitiesthat have wastewater treatment and
are direct or indirect dischargers.

2. Commercid private, municipd, or government facilitiesthat have wastewater treetment and
are not direct or indirect dischargers.

3. Non-commercial private facilities with wastewater treatment
4, Facilities with no wastewater treatment

5. Commercial facilities that accept PCB wastes

6. Municipal hazardous waste facilities
7. Small businesses with no wastewater treatment
8. Pre-test facilities that were not in the screener population

The Agency decided al facilitiesin gtratal, 5, 6, 7, and 8 would receive the Detailed Questionnaire. EPA

sent the Detailed Questionnaire to arandom sample of the facilitiesin strata 2, 3, and 4.

Theseselection criteriaresulted inamailing of the Detailed Questionnaireto 252 facilities. Chapter 3,
Section 3.2.1 briefly discussesthe population analysis (referred to as nationa estimates) conducted from

these questionnaire recipients.

4322 I nformation Collected

The Detalled Questionnaire solicited technica and costing information regarding landfill operations at the
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selected facilities. EPA divided the questionnaire into the following four main sections:

C Section A - Facility Identification and Operational Information:

1. Generd facility information, including thefollowing: ownership status, landfill type, the
number of landfillson site, regulatory status, discharge status, when the landfill began
accepting waste, and projected closure date.

2. Landfill operation, including the following: types of waste accepted at the landfill, the
amount of waste accepted, landfill capacity, how the waste was organized in the landfill,
landfill caps, and landfill liners.

3. Wastewater generation from landfill operations, including the following: the types of

wastewater generated and the generationrates, and the ultimate disposa of thewastewater
generated and coll ected.

C Section B - Wastewater Treatment:

1 Description of treatment methodsemployed by thefacility totreat thewastewater identified
in Section A. This description includes a discussion of commingled wastewater,
wastewater trestment technol ogies, resdua waste disposal, and trestment plant capacities.

C Section C - Wastewater Monitoring Data:

1 A summary of the monitoring deta pertaining to the landfill generated wastewater identified
in Section A that were collected in 1992 by thefacility, including thefollowing: minimum,
maximum, averages, number of observations, and sampling and analytical methods.

C Section D - Detailed Wastewater Treatment Design Information:

1 Detailed technica design, operation and costing information pertaining to the wastewater

treatment technologies identified in Section B.

4323 Data Entry, Coding, and Analysis

EPA operated atoll-free help line to assist the questionnaire recipients with filling out the Detailed
Questionnaire. EPA responded to over one thousand phone calsfrom facilities over athree-month period.
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While some calls pertained to questions of applicability, most were of atechnica nature regarding specific

guestions in the questionnaire.

Once EPA received the compl eted questionnaires, the Agency thoroughly reviewed each onefor technica
accuracy and content. After review, the questionnaire was coded for double-key entry into the
guestionnaire database. EPA resolved al discrepancies between the two inputted vaues by referring to

the original questionnaire.

EPA followed severd QA/QC procedureswhen devel oping the questionnaire database, including amanua
completeness and accuracy check of arandom sdlection of 20 percent of the questionnaires and a database
logic check of each completed questionnaire. These QA/QC procedures hel ped verify the questionnaires
for completeness, resolveany internal consistencies, and identify outliersinthedata. EPA checked all

outliers for accuracy.

4324 Mailout Results

Of the 252 recipients, 220 responded with sufficient technical and economic datato beincludedin thefina
EPA Detailed Questionnaire database.

4.4 Detailed M onitoring Questionnaire

In addition to the Detailed Questionnaire, EPA aso requested detalled wastewater monitoring information
from 27 facilitiesincluded in the Detail ed Questionnaire database viaa Detailed M onitoring Questionnaire.

441 Recipient Selection and Mailing

EPA sdected facilitiesto receive Detailed M onitoring Questionnaires based upon their responsesto the
Detailed Questionnaire. EPA reviewed eachfacility'smonitoring summary, discharge permit requirements,
andtheir on-sitetreatment technologies. From theseresponses, EPA selected 27 facilitiestoreceivea



Detailed Monitoring Questionnairewhich could provide useful information on technology performance,

pollutant removals, and wastewater characterization.

442 Information Collected

EPA requested recipients of the Detailed M onitoring Questionnaire to send anaytical data (1992, 1993,
and 1994 annud data) on daily equalized influent to their wastewater treatment system, aswell as effluent
datafromthetrestment system. Thethreeyearsof analytical dataasssted EPA in caculaing thevariability
factors (discussed in Chapter 11) used in cal culating the industry effluent limits. EPA a so requested
analyticd datafor intermediate waste treatment pointsfor somefacilities. Inthismanner, EPA wasable

to obtain performanceinformation acrossindividua treatment unitsin addition to the entiretreatment train.

4.4.3 Data Entry, Coding, and Analysis

EPA conducted athorough review of each Detailed Monitoring Questionnaire response to ensure that the
data provided was representative of thefacility'streatment system. EPA collected datafrom 24 semi-
continuous and continuous treatment systems and 2 batch treatment systems. The Agency developed a
Detailed Monitoring Questionnaire database which included dl monitoring data submitted by the selected

facilities.

4.5 Engineering Site Visits

EPA vigted 19facilities, including onefacility outsdethe U.S. The purpose of thesevistswasto evauate
each facility asapotential week-long sampling candidate to collect treatment performance data. EPA
selected thesefacilities based on the responsesto the Detailed Questionnaire and attempted to include
facilitiesfrom abroad crosssection of theindustry. EPA visited landfills of various ownership status
(municipd, commercid, captive), landfillsthat accept various waste types (congtruction and demolition, ash,
dudge, industrial, municipal, hazardous), and landfillsin different geographic regions of the country.

Facilitiessel ected for engineering sitevisitsemployed varioustypes of treatment processes, including the
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following: equalization, chemical and biological treatment, filtration, air stripping, steam stripping, and

membrane separation.

EPA visted each landfill for oneday. During the engineering site visit, EPA obtained information on the

following:
C the facility and its operations.
C the wastes accepted for treatment and the facility's acceptance criteria.
C the raw wastewater generated and its sources.
C the wastewater treatment on site.
C the location of potential sampling points.
C the site-specific sampling needs (access to facility and sample points, and required

sampling safety equipment).

Table4-2 presents asummary of the types of landfill facilitiesthat EPA included in the engineering site

visits.

4.6 Wastewater Characterization Site Visits

While conducting engineering stevists, EPA aso collected samplesfor raw wastewater characterization
at 15 landfills. EPA collected grab samples of untreated wastewater at various types of landfills and
anayzed for constituents in the wastewater including conventionals, metals, organics, pesticides and

herbicides, PCBs, and dioxinsand furans. Chapter 6 presentsthe characterization dataobtained by EPA.

Table4-2 dso presentsasummary of thetypeof landfill facilitiesthat EPA included in the characterization

site visits and the number of wastewater characterization samples collected.
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4.7 EPA Week-L ong Sampling Program

To collect wastewater treatment performance data, EPA conducted week-long sampling effortsat six
landfills. EPA selected these facilities based on the analysis of the information collected during the
engineering sitevisits. Table4-3 presents asummary of thetypes of landfills sampled and treatment

technol ogies evaluated.

EPA prepared a detailed sampling plan for each sampling episode. The Agency collected wastewater
samples at influent, intermediate, and effluent sampl e points throughout the entire on-site wastewater
treatment system. Sampling at five of the facilities consisted of 24-hour composite samples for five
consecutivedays. For the sixth facility, EPA took composites of four completed batches over five days.
Atall facilities, the Agency collected individua grab samplesfor oil and grease. Volatileorganic grab

samples were composited in the laboratory prior to analysis.

EPA anayzed samplesusing EPA Office of Water approved anaytical methods. Thefollowing table
presents the pollutant group and the analytical method used:

Pollutant Group Analytical Method
Conventional and Nonconventionals Standard Methods
Metals EPA 1620

Organics EPA 1624, 1625
Herbicides, Pesticides, PCBs EPA 1656, 1657,1658
Dioxins/Furans EPA 1613

EPA used influent datato characterize raw wastewater for theindustry and develop thelist of pollutants
of interest (see Chapter 6 for raw wastewater characterization and Chapter 7 for pollutant of interest
selection). The Agency used influent, intermediate, and effluent data to evaluate performance of the
wastewater treatment systems and devel op current discharge concentrations, pollutant loadings, and the
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best availabletreatment (BAT) optionsfor the Landfillsindustry. EPA used effluent datato caculate long-

term averages for each of the regulatory options.

Table4-4 presentsthefacilitiesincluded in the engineering Site visits, the raw wastewater characterization
sampling effort, and theweek-long sampling effort. Notethat facilitiesutilized only for theengineering Site

visits do not have sampling episode numbers.

4.8 Other Data Sour ces

In addition to the original data collected by EPA, the Agency used other data sources to supplement the
industry database. Each of these data sources is discussed below.

4.8.1 Industry Supplied Data

EPA requested the Landfillsindustry to provide relevant information and data. The Agency received
leachate and ground water characterization and treatability studiesfrom severa facilities, including 25
discharge monitoring report (DM R) datapackages. EPA used industry-supplied datato characterize the
industry, develop pollutant loadings, and develop effluent limitations.

4.8.2 Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA)/Superfund Amendments and Reauthorization Act (SARA) Ground
Water Data

EPA obtained ground water datafrom the“CERCLA Site Discharges To POTWSs Tresatability Manua”

(EPA 540/2-90-007), prepared by the Industrial Technology Division of the EPA Office of Water

Standardsand Regulationsfor the EPA Officeof Emergency and Remedial Response. The Agency used

datafrom this study to supplement the ground water data collected during characterization and week-long

sampling events. The purpose of the CERCLA study wasto do the following:
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. Identify the variety of compounds and concentration ranges present in ground water at

CERCLA sites.

. Collect dataon thetreatability of compounds achieved by various on-site pretreatment
systems.

. Evaluate the impact of CERCLA dischargesto areceiving POTW.

For the CERCLA study, atota of eighteen CERCLA facilitieswere sampled. However, EPA only used
datafromfacilitiesthat received ground water contaminated asaresult of landfilling activitiesinitsandyss
of contaminated ground water a landfill facilities. Based in part on thisdata and for the reasons discussed
in Chapter 2, EPA decided not to include contaminated ground water as aregulated wastewater under this
guideline. Inaddition, for the proposa, EPA combined the datafrom seven CERCLA facilitieswith EPA
sampling data to help characterize the hazardous subcategory and to devel op both the current discharge
concentrations and pollutant loadingsfor facilitiesin the hazardous subcategory. However, snce EPA did
not include contaminated ground water as awastewater subject to this guiddine, for the fina rule, EPA
removed all CERCLA data from the Subtitle C raw wastewater characterization database. The data
presented in subsequent chaptersfor hazardous wastewater characterization donot include CERCLA data.

483 POTW Study

The primary source of POTW percent remova datawasthe* Fate of Priority Pollutantsin Publicly Owned
Treatment Works’ (EPA 440/1-82-303), commonly referred to as the “50-POTW Study.” The 50-
POTW Study presents data on 50 well-operated POTWswith secondary treatment in removing toxic
pollutants. At most of these plants, aminimum of 6 days of 24-hour sampling of influent, effluent, and
dudge streamswas completed. Each samplewas anayzed for conventional, selected non-conventional,
and priority pollutants. The basic objective of the study wasto generate, compile, and report dataon the
occurrence and fate of the 129 priority toxic pollutantsin 50 POTWSs. Preliminary eva uations of the data
werea so conducted. Thereport presentsal of the collected data, results of the preliminary evaluations,

and results of the caculationsto determine the following: 1) the concentrations of priority pollutantsinthe
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influent to POTWSs, 2) the concentrations of priority pollutants discharged from the POTWSs, 3) the
concentrations of priority pollutants in the effluent from intermediate process streams, and 4) the

concentrations of priority pollutants in the POTW sludge streams.

Some of the data collected for evaluating POTW removalsin the 50-POTW Study included influent levels
of pollutantsthat were closeto the detection limit. EPA eliminated these valuesto reducethe possibility
that low POTW removasmight smply reflect low influent concentrationsinstead of being atrue measure
of treatment effectiveness. For further discussion on the editing rulesEPA applied to the 50-POTW Study
for use in the assessment of POTW removal, see Chapter 7, Section 7.7.1.

4.8.4 National Risk Management Resear ch L aboratory Data

EPA's Nationa Risk Management Research Laboratory (NRMRL) developed a treatability database
(formerly called the Risk Reduction Engineering Laboratory (RREL ) database). This computerized
database providesinformation, by pollutant, on removas obtained by varioustreatment technologies. The
database provides the user with the specific data source and theindustry fromwhich the wastewater was
generated. EPA used the NRMRL databaseto augment the POTW databasefor certain pollutantswhich
the 50-POTW Study did not evaluate. EPA edited the NRMRL data so that only treatment technologies
representative of typical POTW secondary treatment operationswere used. Additional edits applied by
EPA are discussed in detail in Chapter 7, Section 7.7.1.

49 QA/QC and Other Data Editing Procedures

Thissection presentsthe quality assurance/quality control (QA/QC) proceduresand editing rulesused to
analyzethe different analytica data sets described in the previous sections (e.g., industry supplied data,
Detailed Questionnairedata, Detailed M onitoring Questionnairedata, EPA field sampling, and analytical
datacollected by other EPA offices). For acompletediscussonof al of theconventionsused in caculating
effluent limitations seethe* Statistical Support Document for Final Effluent Limitations Guidelinesand
Standards for the Landfills Point Source Category” (EPA-821-B-99-007).
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49.1 QA/QC Procedures

Each analytical data source received a QA/QC review before being included in the EPA analytical,
Detailed Questionnaire, and Detailed Monitoring Questionnaire databases. The specific QA/QC activities
completed for each analytical data source are discussed below.

4.9.2 Analytical Database Review

EPA’s Sample Control Center (SCC) devel oped and maintained the analytical database, and provided a
number of QA/QC functions. SCC documented the results of the QA/QC procedures in data review
narratives. EPA then performed completeness checks to ensure the completeness of the analytical
database. Both of these QA/QC activities are discussed below. 1n addition, the following paragraphs
outline the editing procedures and data conventions used to finalize the landfill analytical database, to
characterize each industry subcategory, and to develop current discharge information and pollutant

loadings.

4921 Data Review Narratives

The Sample Control Center performed a QA/QC datareview and documented its findingsin the data
review narrative that accompanied each laboratory datapackage. The datareview narrativeidentified
missing dataand any other data discrepancies encountered during the QA/QC review. EPA then checked
the narratives againgt the data and sampling episode traffic reports to make sure SCC did not overlook any

data discrepancies.

49.2.2 Completeness Checks

EPA performed a data completeness check of the analytical database by cross referencing the list of
pollutantsrequested for anaysiswiththelist of pollutantsthelaboratory actualy analyzed at each sample
point. To accomplish this, EPA prepared the following:
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C alist of al requested analytical methods and method numbers.
C aligt of al pollutantsand CA S numbersspecified under each requested anaytical method.

C a schedule of analyses requested by episode for each sample point.

The purpose of the completeness check wasto verify that the laboratory performed all of the analyses
requested and that SCC posted the results to the database in a consistent manner. The completeness

check resulted in identifying the following:

C any pollutant that was scheduled to be analyzed but was not analyzed.
C pollutants that were analyzed but were not scheduled to be analyzed.

C any pollutant for whichthe expected number of samplesanayzed did not agree with the
actual number of samples analyzed.

SCC evauated and resolved discrepancies by subsequent QA/QC reviews. SCC documented al changes
todatain thelandfill anaytica databasein agtatusreport entitled “ Status of the Waste Treatment Industry:
Landfills Database”.

49.2.3 Trip Blanksand Equipment Blanks

SCC addressed qudifiersassigned to dataas aresult of trip blank and equipment blank contaminationin
the same way that it addressed contamination of lab method blanks, detailed below:

. SampleReaultsL essthan Five Times Blank Results: When the sampleresult waslessthan
five times the blank result, there were no means by which to ascertain whether the
presence of the andyte could have attributed to blank contamination. Therefore, the result
wasincluded in the database as non-detect, with anominal detection limit equal to the
dilution-adjusted instrument detection limit.

. Sample Results Greater than Five Times but Lessthan Ten Times Blank Results; These
datawere of acceptable quality and were used to represent maximum values.
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4.9.2.4

Sample Results Gregter than Ten Times Blank Results or Analyte not Detected in Sample:
The presence of the analytein the blank did not adversely affect the datain those cases
wherethe sampleresultswere greater than ten timesthe associated blank resultsor when
the analytewas not detected in associated samples. Such datawere acceptabl e without
qualification.

Field Duplicates

EPA collected field duplicates during the EPA sampling episodes to hel p determine the accuracy and

consstency of the sampling techniquesemployed inthefield. Intheanaytica database, EPA represented

field duplicate results by the letter “D” preceding the sample point number. The Agency combined

duplicate sasmples that it considered acceptable on adaily basis using the following rules:

If dl duplicates were non-detect va ues, then the aggregate sample was labeled non-detect
(ND), and the value of the aggregate sample was the maximum of the ND values.

If the maximum detected value was greater than the maximum ND value, then the
aggregate samplewas labeled NC, and the val ue of the aggregate sample was the sum of
the non-censored (NC) and ND values divided by thetotal number of duplicatesfor that
independent sample.

If the maximum NC value was less than or equal to the maximum ND value, then the
aggregate samplewaslabeled ND and the va ue of the aggregate sample was the maximum
of the ND values.

If dl duplicateswere NC va ues, then the aggregate sample was labeled NC and the vaue
of the aggregate sample was the average of the NC values.

Inthelaboratory, SCC calculated analytical precision by determining the relative percent difference of

paired spiked samples. EPA considered data acceptableif the relative percent difference waswithin the

laboratory criteriafor analytical precision.

EPA considered duplicaterd ative percent difference valuesas acceptableif they werewithinthelaboratory

criteriafor analytical precision plus or minus 10 percent.
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4925 Grab Samples

Most data presented in the analytical database represent composite sample results, but other types of
resultsexist dueto sampling requirements. Most grab sampleresultswererepresented by theletters*A”,
“B”, or “C” following the sampl e point number in the analytical databasefor grabs collected on the same
day. EPA collected grab samples of this nature only for oil and grease/hexane extractable material and
EPA included these sampleswhen cal cul ating average concentrationsof pollutants. The Agency averaged

grab samples of any kind on adaily basis before using them in data analyses.

49.2.6 Non-Detect Data

EPA assigned non-detect data numeric values so that they could be used in the dataanalyses. Ingenerd,
non-detect datacan be set either at the method detection limit, at theinstrument detection limit, at half of
the method detection limit, or zero. Detection limitscan be standardized (asin the method detection limit)
or variable (asintheinstrument detection limit or the sample detection limit, which may vary depending on
dilution). Theinstrument detection limit isthelowest possibledetection limit: theinstrument cannot detect
the contaminant below thislevel. Inmany cases, themethod detection limit issignificantly higher than the

instrument detection limit.

For the Landfillseffluent guideline, EPA defined all non-detect data collected from the EPA sampling
episodesasfollows: 1) theva ue used for non-detect datawas represented by the detection limit reported
intheanalytica database, and 2) if the detection limit of the non-detect datawas greater than the detected
results, the average was calculated using al of the data, but the results were flagged for review on an
individua basis. When flagged resultswerereviewed asawhole, the high detection limitswerefound to
be on the same order of magnitude as the detect values; therefore, all flagged data were included in
calculating averages.
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4927 Bi-Phasic Samples

In one sampling episode for acaptive hazardous landfill at an industria facility, some samples collected
became bi-phasic. That is, EPA collected agueous samples, but from the time that EPA collected the
sampleto the time EPA anayzed it, the sample formed a solid, organic phase. Therefore, the analyzed
sample consisted of an agueous portion and an organic portion. For these samples, EPA reported
analytica resultsfor each phase separately. The Agency calculated consolidated resultsfor the bi-phasic
samples by factoring the percent of each phase relative to the tota sample volume with the results of each
phase and adding the weighted resultstogether. Pollutantswere not always detected in both the aqueous
and organic phases of abi-phasic sample. Ininstanceswhere EPA detected a pollutant in one phase and
not in the other phase, the detection limit was set a zero, which removed the non-detect phase from the
equation. When both phases were non-detect, EPA used the lowest of the two detection limits asthe

result.

49.2.8 Conversion of Weight/Weight Data

In some cases, EPA analyzed wastewater samples collected in thefield as solids dueto criteriaspecified
intheanaytical method. The Agency reported theseresultsinthedatabasein solidsunitsof ug/kg or ng/kg.
EPA converted these results to ug/L and ng/L, respectively, so that they could be used in data analysis.

Thelandfill analytical database contained afilecaled solids’ that contained percent solidsval uesfor those
samples associated with aresult that werereported on aweight/weight basis. This percent solidsvauewas

necessary to convert results from a weight/weight basis to a weight/volume basis.

Thefollowing formulawas utilized to convert the*amount” from aweight/weight bas sto aweight/volume

basis. Thisformulaassumed a density of 1:

Amount (weight/weight) x [Percent Solids/100] = Amount (weight/volume)

where,
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Amount = The result contained in the “amount” field in the “result” file.

Percent Solids = The percent solidsresult contained inthe* percent” fidd in the“ solids’ file.

After conversion, the amount was expressed in weight/volume units as shown below:

Weight/Weight Units Weight/V olume Units
pa/kg pg/L
ng/kg ng/L
ug/kg ug/L
ug/g ug/mL
mg/kg mg/L
49.2.9 Aver age Concentration Data

EPA employed dl dataconventionsdiscussed above when cd cul ating the average concentration of agroup
of data. The Agency calculated average concentrations to devel op raw waste loads, current discharge
concentrations, and percent removal values. To calculate the average concentration of a pollutant at a
particular sample point, the following hierarchy was used: 1) all non-detect datawas set at the detection
limit listed inthe database, 2) all weight/weight unitswere converted to weight/volume unitsusing the
percent solidsfile, 3) dl unitswere then converted to ug/L, 4) the bi-phasic sample resultswere combined
into one consolidated result, 5) both duplicate pairs and grab samples were combined using the rules
discussed above, and 6) thelong-term average was cal culated by adding all resultsand dividing by the

number of results.

49.3 Detailed Questionnaire Database Review

EPA reviewed each Detailed Questionnairefor thefollowing: 1) completeness, 2) internd consistency, and
3) outliers. Outliersrefer to datavauesthat are wel | outside those expected for thisindustry. For example,
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EPA considered flow rates above 10 million gallons per day to be outliers. 1n cases such asthis, the

QA/QC reviewer would verify the accuracy and correctness of the data.

All information that EPA entered into a computer database was given a 100 percent QA/QC check to
ensure that all data were inputted properly. This was accomplished by double key entry, and any
discrepancies between the two inputted val ues compared with the origina submission were corrected by
the QA/QC reviewer.

Section 4.3.2 discusses additional handling procedures for Detailed Questionnaires.

4.9.4 Detailed M onitoring Questionnaire Data Review

EPA evd uated Detailed M onitoring Questionnairedataus ng the same procedures outlined for the Detailed
Questionnaire process. The QA/QC stepsincluded reviewsfor thefollowing: 1) completeness, 2) interna

consistency, and 3) outliers.

Section 4.4 discusses additional handling procedures for Detailed Monitoring Questionnaires.
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Table 4-2: Types of Facilities Included in EPA’s Characterization and Engineering Site Visits

(captive, intra-company)

Ownership Type Characterization Site Visits Engineering Site Visits*
Municipal 4 9
Commercial 9 8
Non-Commercial 2 1

Waste Type Characterization Samples Collected
Subtitle D 13 15
Subtitle C 5 3

Landfill Type Characterization Samples Collected

Subtitle D Non-Hazardous
(Municipal)
(Non-Municipal)

Subtitle C Hazardous

Ground Water

10

(2)

(8)
5
3

15
(14)
D)
3
0

*One engineering site visit was conducted outside the U.S.
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Table 4-3: Types of Facilities Included in EPA’s Field Sampling Program

Episode

Ownership Type

Waste Type

Landfill Subcategory

Municipal

Commercial

Non-Commercial

Subtitle D | SubtitleC

Non-Hazardous

Hazardous

Treatment Technology

4626

X

X

X

Equalization, chemical
precipitation, biological
treatment, filtration

4667

Equalization/stripper,
chemical precipitation,
biological treatment, GAC,
filtration

4687

Equalization, filtration,
reverse oSmosis

4690

Air stripping
Steam stripping

4721

Equalization, biological
treatment

4759

Equalization, chemical
precipitation, biological
treatment




C
E
W

Table 4-4: Episode Numbers for the Engineering Site Visits and Field Sampling Efforts

Episode Sampling/
Number Site Visits
4491 E C
4503 C
4626 E, W
4630 C
4631 C
4638 C
4639 C
4644 C
4667 E,W
4683 C
4687 E,W
4738 C
4690 E,W,C
4721 E,W,C
4684 C
4685 C
4759/4682 E,W,C
4659 C
- E
- E
- E
- E
- E
- E
- E
- E
- E
- E
- E
- E

= Raw Wastewater Characterization Sampling Episode (1-day sampling episode)

= Engineering Site Visit
= Five-day Sampling Episode
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5.0 INDUSTRY SUBCATEGORIZATION

In devel oping technol ogy-based regul ationsfor the Landfillsindustry, EPA consdered whether asingle set
of effluent limitations and standards should be established for the industry, or whether different limitations
and standards were appropriate for subcategories within the industry. The Clean Water Act (CWA)
requires EPA, in developing effluent limitations, to assess several factors, including manufacturing
processes, products, the size and age of asite, wastewater use, and wastewater characteristics. The
Landfillsindustry, however, isnot typical of theindustriesregulated under the CWA.. Therefore, EPA
looked at additional factorsthat are specifically tailored to the characteristics of landfill operationsin
deciding appropriatelimitationsfor landfill facilities. Thefactorsconsidered for the subcategorization of
the Landfills industry are listed below:

. Resource Conservation and Recovery Act (RCRA) Regulatory classification

C Types of wastes received

. Wastewater characteristics
. Facility size
C Ownership

C Geographic location
C Facility age

. Economic impacts
. Treatment technologies and costs
C Energy requirements
C Non-water quality impacts
51 Subcategorization Approach

Based on an evauation of the above factors, EPA determined that there was anotabl e distinction between
wadtewater associated with Subtitle C landfills and those from Subtitle D landfills. A wider range of toxic



organic pallutants and higher concentration of metaswasfound at the Subtitle C landfills. Thus, the most
sgnificant differencesobservedinwastewater characteristicsat landfillsaredirectly corrdlated tothewastes
received a the landfill which, in turn, are most obvioudy linked to the landfill’sSRCRA datus. Therefore,
EPA concluded that the most appropriate basisfor subcategorization isby landfill classification under
RCRA.

Additionally, the Agency believesthat this subcategorization approach hasthe virtue of being easiest to
implement because it follows the same classification previoudy established under RCRA and is currently
in use (and widely understood) by permit writersand regulated entities. The Agency believesthat any
subcategorization at oddswith existing RCRA classification approacheswill potentialy creste unnecessary

confusion to the regulated community. The subcategories are described below.

5.2 L andfills Subcategories

EPA is subcategorizing the Landfills industry into two subcategories as follows:

RCRA Subtitle C Hazardous Waste L andfill Subcategory

Subpart A of 40 CFR Part 445, “RCRA Subtitle C Hazardous Waste Landfill Subcategory,” appliesto
wastewater discharges from a solid waste disposal facility subject to the criteriain 40 CFR Part 264
Subpart N - “ Standardsfor Ownersand Operators of Hazardous Waste Treatment, Storage, and Disposa
Facilities’ and 40 CFR Part 265 Subpart N -“Interim Standards for Owners and Operators of Hazardous
Waste Trestment, Storage, and Disposal Facilities” Hazardouswaste landfillsare subject to requirements
outlined in 40 CFR Parts 264 and 265 that includethe requirement to maintain aleachate collection and
removal systems during the active life and post-closure period of the landfill. For adiscussion of these
criteria, see Chapter 3, Section 3.1: “Regulatory History of the LandfillsIndustry”, or seethe Preambleto
the proposed landfill guideline at 63 FR 6426, 6430-31. (February 6, 1998).



RCRA Subtitle D Non-Hazardous Waste L andfill Subcategory

Subpart B of 40 CFR Part 445, “RCRA Subtitle D Non-Hazardous Waste Landfill Subcategory,” applies
towastewater dischargesfromall landfillsclassified asRCRA Subtitle D non-hazardouslandfillssubject
to either of the criteriaestablished in 40 CFR Parts 257 (Criteriafor Classification of Solid Waste Disposd
Facilities and Practices) or 258 (Criteriafor Municipa Solid Waste Landfills). For adiscussion of these
criteria, see Chapter 3, Section 3.1: “Regulatory History of the LandfillsIndustry”, or seethe Preambleto
the proposed landfill guideline at 63 FR 6426, 6431-32 (February 6, 1998).

Table5-1 presentsthe subcategorization of al of thelandfill facilitiesin the EPA database by questionnaire
identification number. All landfill facilitiesincluded in thistable completed a Detailed Questionnaire and
collect wastewater; however, not al of thefacilitiesincluded in thistable arewithin the scope of therule.
Landfill facilities not covered by thisruleinclude captive landfills, landfills that generate no in-scope
wastewater, and zero or dternative dischargefacilities. Chapter 2 discusses further the applicability of the

rule.

5.3 Other Factors Considered for Basis of Subcategorization

EPA also eva uated the appropriateness and significance of devel oping subcategories based on the other
factors presented earlier in this chapter. The following subsections present EPA’ s eval uation of each of

these factors.

531 Types of Wastes Received

Thetype of solid wastethat isdeposited in alandfill often hasadirect correlation to the characteristics of
the leachate produced by that landfill. Wastes deposited in landfills range from municipa solid waste and
non-hazardous materia sto hazardouswastes contai ning contaminantssuch aspesticides. Ananalysisof
the datacollected as part of thisstudy showed that there are differencesin the wastewater generated by
facilitiesthat dispose of hazardous wastes as compared to non-hazardous wastes. These differencesare

reflected in both the number and types of pollutantsof interest (asdefined in Chapter 7) identified in each



subcategory and in the concentrations of these pollutants found in the wastewater generated. Tables
presented in Chapters 6 (Tables 6-9 through 6-15) and 7 (Tables 7-1 and 7-2) of this document show

these differences.

Specifically, the pollutants of interest list for the Non-Hazardous subcategory contains atotal of 32
pollutants, whereas the pollutants of interest list for the Hazardous subcategory contains 63 pollutants (see
Chapter 7 for discussion on pollutants of interest). Inaddition, thereare morethan twiceas many pollutant-
of-interest metal s present in the hazardouslandfill leachate (12) asin non-hazardouslandfill leachate (5),
and there are twice as many organic pollutants of interest present at hazardous landfills (28) than at non-
hazardous|andfills (14). Pollutants anadyzed during EPA sampling episodes were detected approximatdy
47 percent of thetime at hazardous facilities versus gpproximately 31 percent of thetime at non-hazardous
facilities. Tables 6-9 through 6-13 in Chapter 6 present the median, minimum, and maximum
concentrations of the pollutants of interest for both subcategoriesand, although there are caseswherethe
concentrationsfound at non-hazardous|landfillsare greater than the concentrationsfound at hazardous
landfills, EPA detected higher concentrations of most pollutants of interest at hazardouslandfills. Inthe
proposed rule, EPA included datafrom numerous CERCLA fadilitiesin the calculation of hazardous landfill
raw wastewater pollutant characteristics. However, sincethesedischarges consisted primarily of ground
water and because thefina rule does not cover ground water, EPA decided not to usethe CERCLA data
to characterize hazardouslandfills. Table5-2 presentsthe median concentrations of pollutants of interest

common to both subcategories for hazardous and non-hazardous landfills.

In conclusion, EPA has determined that the most practical method of distinguishing the type of waste
depositedinalandfill isachieved by utilizing the RCRA classification of landfills. Asdiscussedin Section
5.1, the RCRA classification selected as the basis for subcategorization is based on the type of waste
received by the landfill, hazardous or non-hazardous. Therefore, the type of waste disposed at alandfill
isafactor that istaken into consideration becauseit isdirectly encompassed by the RCRA classification
scheme -- the sel ected subcategorization method.



Inaddition to subcategorizing the Landfillsindustry based on RCRA classification, EPA also considered
further subcategorizing the Subtitle D Non-Hazardous subcategory to account for differences between non-
hazardous |andfills and non-hazardous monofills. Subtitle D monofills, aclass of non-hazardouslandfills,
accept only onetype of wastethat include, but are not limited to, construction and demolition debris, ash,
and dudge. EPA decided not to further subcategorize Subtitle D landfill facilities. Thisdecisonisbased
on the following two considerations: (1) smilaritiesin waste acceptance and |leachate characteristics
between monofillsand other Subtitle D Non-Hazardouslandfills, and (2) ease of implementation. First,
EPA compared the number and type of pollutants present in Subtitle D municipal and non-municipal
leachate. Asshownin Table 6-9in Chapter 6, thereare nine pollutants of interest for Subtitle D non-
municipal solid waste landfillswhereasthere are 32 pollutants of interest for Subtitle D municipal solid
waste landfills. Although there were fewer pollutants of interest detected at non-municipa solid waste
landfills, therewereno pollutantsof interest a non-municipa solid wastelandfill sthat were not a so present
a municipa solid waste landfills. Thisisnot unexpected, asthe waste deposited in municipa solid waste
landfillsand dedicated monofillsisnot mutudly exdusive. Although cellsat adedicated landfill may prohibit
disposa of municipa refuse, amunicipa solid wastelandfill may aso accept ash, dudge, and construction
and demolitionwastes. EPA also compared the median raw wastewater concentration datafrom Subtitle
D municipa solid waste and non-municipal solid waste landfillsin the EPA databasein Table 6-9 and
determined that the concentrations present at non-municipa solid waste landfillswere equivalent to or less
than the concentrations present a municipa solid waste landfills. EPA acknowledgesthat certain types of
Subtitle D non-municipa solid waste landfills have alow organic content in their wasteweater, and asaresult
some monofills, such as ash monofills, may not be able to operate biological treatment systems such as
those selected for BPT/BAT for the Non-Hazardous subcategory. For those monofillsthat do not accept
organic wastes, EPA found that many of the facilities could meet the subcategory limitations without
treatment and, for those that could not, aternative technologieswere available at costs no greater than
thosetechnol ogies EPA eva uated (and determined) to be economically achievablefor the subcategory as
awhole. EPA included the costs associated with these aternate technologiesin the final cost impact
analysis. See Chapter 11 for further discussion.



To further assessthe differences between municipa solid waste and non-municipa solid waste landfillsin
the Non-Hazardous subcategory, EPA evaluated |eachate characteristics from Subtitle D non-municipa
solid waste landfillsin published reports. Table 5-3 includes data from three reports' that analyzed
congtruction and demolition monofills, ash monofills, and co-disposa sites and comparesthese datato the
median raw wastewater data collected from non-hazardous municipal solid waste landfillsaspart of the
Landfillsindustry study. The data contained in these reports indicate that the leachate characteristics at
construction and demolition, co-disposal, and ash monofill facilities are comparable to the leachate
characteristicsfrommunicipa solid wastelandfills. Both thenumber and type of parametersintheleachate
do not differ among thesetypes of facilities, and concentration levelsfor dl pollutants are comparable, with
many parameters found at lower concentrationsin the data from the construction and demolition, co-
disposa, and ash monofill facilities. Therefore, EPA has concluded that untrested |eachate characteristics
at thesefacilitieswere not sgnificantly different than at other non-hazardouslandfill facilitiesand did not

merit further subcategorization.

Inaddition, EPA collected datafrom six Subtitle D monofills during the EPA sampling program, including
two dudge mondfills, two ash monofills, and two congruction and demolition mondfills. Table5-4 presents
the average raw wastewater data for selected pollutants, along with the types of waste landfilled at each
monofill. EPA evauated itsmonofill dataa ong with commenter submitted dataand the datareferenced
in Table5-3 and determined that there are differencesin wastewater characteristics between different types
of monofills. Most of these differences result from the fact that not all monofills accept the same types of
waste. Some monofills accept primarily organic wastes (construction and demoalition, sludge), others
accept primarily inorganic wastes (ash, lime), and many monofills accept a combination of organic and
inorganic wastes. Asaresult of the varioustypes of monofills, EPA determined that a single subcategory

for al monofillswould till not addressthe Situation where acertain class of condtituentsisregulated even

Lo Study of Leachate Generated from Construction and Demolition Landfills’, Department of Environmental

Engineering Sciences, University of Florida, August 1996; “ Characterization of Municipal Waste Combustion
Ashes and L eachates from Municipal Solid Waste Landfills, Monofills, and Co-Disposal Sites’, U.S. EPA, EPA
530-SW-87-028D, October 1987; “ Characterization of Municipal Waste Combustion Ash, Ash Extracts, and
Leachates”, U.S. EPA, EPA 530-SW-90-029A, March 1990.
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though not al types of monofills contain those constituents (e.g. a utility ash monofill with low raw
wastewater BOD; concentrationswould still bein the same subcategory asad udge monofill which may
contain moderate levelsof BOD,). Thus, EPA would need to establish a separate subcategory for each
type of monofill to addressthe differences among them. Therefore, rather than develop multiple monafill
subcategories, EPA decided that, since the types of pollutants and concentrations of pollutants found at
monofills are, for the most part, equivaent to or less than those found at municipa solid waste landfills, a
singlesubcategory isappropriatefor Subtitle D landfills. EPA concluded that the pollutantsregul ated for
the Subtitle D Non-Hazardous subcategory will control thedischargesfrom all typesof Subtitle D landfills,

including monofills.

The second consi deration was based on ease of implementation. Asdiscussed in Section 5.2, the RCRA
classification scheme sdlected asthe basisfor subcategorization clearly defines non-hazardous, hazardous,
and municipa solid wastelandfill facilities. However, RCRA does not make any further distinction nor
further dividethe Subtitle D landfill facilitiesbased on whether they aremonafillsor if they receivemultiple
typesof waste. Therefore, by further subcategorizing the Subtitle D facilitiesinto monofillsand multiple
wadtelandfills, anew classification scheme would be introduced to permit writers and regulated facilities.
EPA concluded that the current RCRA classification schemeiswidely understood by permit writersand
regulated landfill facilities, making it the easiest of the subcategorization approaches to implement.
Additiondly, thereare many facilitiesthat operate both dedicated cells (smilar to monofills) and municipa
solid waste cells at the samelandfill and commingle the wastewater prior to treatment. Establishing one
subcategory for al non-hazardous landfills will ease implementation issues and adequately control

discharges from the Landfills industry.

532 Wastewater Characteristics

EPA concluded that |eachate characteristics from non-hazardous and hazardous landfills differed
sgnificantly from each other in the types of pollutants detected and the concentrations of those pollutants.
Thetables supporting this conclusion are presented in Chapter 6 (Tables 6-9 through 6-13) and Chapter
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7 (Tables 7-1 and 7-2) of thisdocument. As expected, EPA found that the leachate from hazardous
landfills contained agreater number of contaminants at higher concentrations than leachate from non-
hazardous landfills, as discussed in Section 5.3.1. This conclusion supports subcategorization based on

RCRA classification of hazardous and non-hazardous landfills.

In EPA’ seva uation of contaminated ground water, thewastewater characteristics of contaminated ground
water from hazardous |landfill sdiffered sgnificantly from the contaminated ground water characteristics at
non-hazardouswastelandfills, asshownin Table 5-5 and Table 5-6, respectively. Contaminated ground
water from non-hazardous landfills contained only 16 pollutants of interest (as defined in Chapter 7)
compared to the contaminated ground water from hazardouswastelandfillswhich contained atotal of 54
pollutants of interest. In addition, effluent data collected in support of this rule demonstrate that
contaminated ground water flows at hazardous and non-hazardous facilities are, in genera, currently

adequately treated as aresult of existing corrective action programs under RCRA.

Duetothesite-to-sitevariability of contaminated ground water, EPA has decided that the treatment of
theseflowsisbest addressed through the RCRA Corrective Actionsprogram. RCRA Corrective Action
programsat thefederal, state, and locdl level have the ability to consider the site-to-site variability of the
contaminated ground water and provide the most applicable treatment necessary to control the
contaminants. Therefore, EPA has decided to exclude contaminated ground water from this regulation.
Chapter 2 fully describesEPA’ sdecision not to include contaminated ground water asalandfill wastewater
covered by this regulation.

53.3 Facility Size

EPA considered subcategorization of the Landfillsindustry on the basisof facility size and found that
landfills of varying Sizes generate Smilar wastewater and use Smilar treatment technologies. Based upon
areview of theindustry-provided datain thelandfills database, there was no observed correl ation between

waste acceptance amount or wastewater flow rate and the selection of treatment technologies. For
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example, alandfill facility can add cells or increase its waste receipt rate depending on the local market
need without altering or changing the characteristics of thewastewater generated. In addition, thesize of
alandfill was not determined to be afactor in cost-effectiveness of the regulatory options considered by
EPA. Finaly, EPA has determined that wastewater from landfills can be treated to the same level
regardlessof facility Sze. EPA did not promulgate ade-minimisflow exemption for thisguiddine; however,
EPA hasaccounted for landfill facilitiesthat generate smal volumes of wastewater by estimating compliance
costsfor the BPT/BAT optionsbased on treating their wastewater off-siteat aCWT facility (see Section
9.2.5).

5.34 Ownership

EPA considered subcategorizing theindustry by ownership. A significant number of landfillsare owned
by state, local, or federal governments, while others are commercialy or privately owned. Landfills
generdly fdl into the following two mgjor categories of ownership: municipa or private. Landfillsowned
by municipaitiesare primarily designed to recelve non-hazardous solid waste such asmunicipd solid waste,
non-hazardous industrial waste, construction and demolition debris, ash, and sludge. However,

municipally-owned landfills may also be designed to accept hazardous wastes.

Privately-owned landfills can also provide for the disposal of non-hazardous solid waste such asthose
mentioned above, and, like municipally-owned facilities, may aso be designed to accept hazardouswastes.
EPA found that current commercialy- and municipaly-owned landfills generdly accept and manage wastes
strictly by the RCRA classification and, although there are distinct economic differences, thereis no
distinction in the wastewater characteristics and wastewater treatment employed at commercially- or
municipaly-owned landfills. Sincedl landfill types could be of either ownership status, EPA determined
that subcategorization based upon municipal and private ownership was not appropriate.

535 Geographic L ocation

EPA considered subcategorizing theindustry by geographiclocation. Landfill stesarenot limited to any
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oneregion of the United States. A table presenting the number of landfills by state is presented in Chapter
3(Table3-1). WhileEPA included landfillsfromal sectionsof the country inthe Agency’ ssurvey efforts,
collection of wastewater characterization dataas part of EPA’ s sampling episodeswas limited to landfill
facilitiesin the Northeast, South, and Midwest, where annual precipitation is either average or above
average. Althoughwastewater generation rates gppear to vary with annua precipitation, whichisindirectly
related to geographiclocation, EPA could not establish adirect correlation between leachate characteristics
and geographic location dueto lack of sampling datafrom arid parts of the United States. However, the
Agency believesthat seasond variaionsinrainfal causeonly minor fluctuationsin leachate characterigtics
dueto dilution effects and volume of leachate generated. In addition, many landfill facilities have developed
site-specific best management practices to control the amount of rainwater that enters alandfill and
eventually becomes part of the leachate. These practicesinclude proper contouring of landfill cells,
extensve useof daily cover, and capping of inactive landfill cellsto minimize the amount of rainwater that
entersthelandfill. EPA’ sdatacollection effortsindicatethat landfill facilitiesinlessarid climatesaremore
likely to use these management practicesto control their wastewater generation and flowsto the on-site
wastewater treatment plant. The data collected by EPA did not indicate any significant variationsin

wastewater treatment technologies employed by facilitiesin colder climates versus warmer climates.

EPA notesthat geographic location may have adifferential impact on the costs of operating alandfill. For
example, the cost of additional equipment required for the operation of thelandfill or treatment system or
tipping fees charged for the hauling of waste may differ from regionto region. Theseissueswereaddressed

in the economic impact assessment of the final rule.
Therefore, since the effect of geographic location appears to have a minimal impact on wastewater

characteristics or can be easily addressed at minimal effort and cost, EPA determined that
subcategorization based upon geographic location was not appropriate.
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5.3.6 Facility Age

EPA considered subcategorization based on the age-related changes in leachate concentrations of
pollutants for different age classes of landfills based on the evaluation of several factors. Several
considerations lead to the conclusion that age-related limits are not appropriate. First, afacility’s
wastewater treatment systemtypically receivesand comminglesleachatefrom severa landfillsor cellsof
different ages. The Agency has not observed any facility which hasfound it advantageous or necessary to
treat age-related leachates separately. The Agency did, however, sampletwo landfill facilitiesthat had only
onecel. Oneof thefacilities had been receiving wastesfor nine yearsin itslandfill cell, while the other
facility had only beenreceiving wastefor oneyear. EPA compared the raw wastewater concentrations
of the congtituentsin thesetwo cellsand found the concentrationsto bevery similar. Inaddition, most of
the constituents in both cells were close to the median raw wastewater concentration for the Non-
hazardous subcategory. Second, based on responses to the questionnaire, discussions with landfill
operatorsand historical data, EPA understandsthat |eachate poll utant concentrations appear to change

substantially over the first two to five years of operation but then change only slowly theresfter.

Thesetwo observationsimply that treatment systems must be designed to accommodate the full range of
concentrations expected in influent wastewater. EPA concluded that the BPT/BAT/NSPS treatment
technologiesareabletotreat thevariationsin landfill wastewater likely to occur dueto age-related changes.
EPA has taken into account the ability of treatment systems to accommodate age-related changesin
|eachateconcentrations, aswel | asshort-termfluctuationsby promul gating effluent limitationswhichreflect

the variability observed in monitoring data spanning up to three years.

Additiondly, EPA addressed age-related effects on treatment technologies, costs, and pollutant |oads by
utilizing data.collected from avariety of landfillsin various stages of age and operation (e.g. closed, inactive,
active). EPA sampled landfills of various ages and stages of operation (active, inactive, closed), lined and
unlined, and concluded that the landfill database used to devel op the effluent limitationsrepresentsleachate
typicaly found a SubtitleD landfills. Inaddition, EPA received commentsfrom severd commenters steting
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that theleachate characterization data presented in the proposal was cons stent with their own monitoring

data.

However, several commenters on the proposed rule stated that EPA’ s sampling data did not represent
adequately the age-rel ated differencesthat can exist between leachatesfrom landfills of different ages.
Table 5-7 presents the age of the landfills sampled by EPA. The table includes the sampling episode
number and RCRA classification of each landfill, the number of cdllsin each landfill, whether thelandfill is
lined or not, the year the landfill began accepting waste, the year it stopped accepting waste, and the
projected landfill closuredate, if available. All information onlandfill ageswere obtained fromthe Detalled
Questionnaire or the sampling reportsfrom thesefacility’ ssampling episodes. All of EPA’ssampling
episodes occurred during atwo year period from 1993 to 1995. Grouping facilitiesshownin Table 5-7
according to the year the facility began accepting waste and by regulatory history, thereare ten pre-1980
landfills (before 1980 Section 3001 of RCRA); five landfillsthat fal inthe 1980 to 1983 range (before the
1984 Hazardous and Solid Waste Amendment to RCRA); fivelandfillsthat fal in the 1984 to 1988 range
(before Land Disposal Redtrictions (LDR)); and five landfillsthat are post-1988 (after LDR). The landfill
facilities sampled by EPA were between one and 43 years of age at thetime of sampling. Asseenin Table
5-7, themgority of landfill facilitiessampled contained morethan one cdl, and often more than onelandfill,
and many of theselandfill facilities commingled the leachate discharges from cellsand landfills of various
ages. Asmentioned above, the Agency sampled raw wastewater at two landfill cells of different agesand
found the concentrations of congtituentsto be very smilar. EPA did not identify any facility that treated
leachates separately due to differencesin age.

To determineif significant differences existed between landfills of various ages, EPA compared pollutant
concentration datafrom Subtitle D landfill facilities of different agesin the EPA database. Table 5-8
presentsthe median raw wastewater concentration for selected conventiona, nonconventiond, organic and
metd pollutantsfor non-hazardouslandfillswith avalableraw wastewater datain the EPA database by age
group. EPA determined the raw wastewater median concentrations in the table by: 1) calculating the
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average concentration of a pollutant at alandfill facility using datafrom EPA sampling episodes, Detailed
Questionnaires, and Detailed Monitoring Questionnaires, and then 2) cal cul ating the median concentration

of the landfill facility average concentrations.

Asseenin Table5-8, when landfillsof variousagesfrom EPA’ slandfill effluent guidelines database are
compared, itisdifficult to pinpoint any particular trend (i.e. organic pollutant concentrations decrease
sgnificantly with age). The absence of any particular trend associated with pollutant concentrations across
landfill facilities of various ages may be due to the fact that most of the older landfill facilitiesin EPA’s
databasehave newer landfill cellswhoseleachateiscommingled for treatment with theleachatefromthe
older landfill cells. EPA acknowledgesthat age-rel ated changesinlandfill leachate characteristicswould
be expected from individua landfill cells. Most of the older landfill cells have lower concentrations of
BOD., COD, and most organic pollutants indicating asmaller amount of degradable compoundsfrom the
aged waste (reference 13). In addition, aged leachates contain high levels of chemically reduced
compounds, such asammonia, and high chlorides because of the anaerobic environment of the landfill.
Thesetrendstend to betruefor individua landfill cells. Again, however, as mentioned above, the Agency
sampled raw wastewater at two landfill cellsof different agesand found the concentrations of congtituents
to bevery smilar. However, when looking at alandfill facility asawhole (whereleachatesfrom severa
cdlsof variousagesare commingled for treetment), thelandfills effluent guidelines database does not fully
support such atrend. Furthermore, thetimeframe of these age-related changesisnot consistent in every
landfill. Severd factorsincluding sizeof acell, composition and disposition of refuse, precipitation levels,
and the influence of leachate from older cells on newer cells, can, and do, affect how aleachate’'s
composition changeswithtime. However, ingenerd, these pollutant concentrationsarewithin the same
order of magnitude and the Agency concluded that thisage-related variability in wastewater characteristics
can be adequately controlled by the BPT/BAT treatment options, as demonstrated by the BAT facilities
sampled by EPA.
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Based on this analysis of the effects of age on wastewater characteristics, EPA determined that
subcategorization based on facility age is not appropriate.

537 Economic Characteristics

EPA a so considered subcategorizing theindustry based on the economic characteristics of thelandfill
fadilities If agroup of facilitieswith common economic characteridtics, such asrevenue Sze, wasin amuch
better or worse financial condition than others, EPA could consider subcategorization on economics.
However, based on the results of the Detailed Questionnaires, financid conditions of facilities showed no
sgnificant pattern of variation acrossposs blesubcategories, suchasmunicipally- and commercidly-owned
fecilities. Inaddition, EPA determined that the economic impacts of the compliance costs associated with
the BPT/BAT regulations did not inordinately effect any particular segment of the Landfillsindustry.
Therefore, EPA determined that subcategorization based on the economic characteristics of landfills

facilities was not justified.

5.3.8 Treatment Technologies and Costs

Wastewater treatment for thisindustry rangesfrom primary systems such asequalization, screening, and
settling, to advanced tertiary treatment systems such asfiltration, carbon adsorption, and membrane
separation. EPA found that the sel ected treatment technology employed at afacility was dependent on
wastewater characteristics and permit requirements. Landfills with more complex mixtures of toxic
pollutantsin their wastewater generally had more extensive treatment systems and may utilize severa
treatment processes(e.g., facilitieswith high levels of both organic and inorgani ¢ pollutants may employ
both achemical and biological treatment system). However, subcategorizing by thewaste typereceived
by alandfill as outlined in the RCRA classfication of landfillsisless difficult to implement and resultsin
addressing the samefactors as using treatment processesemployed. Asaresult, EPA did not consider

treatment technologies or costs to be a basis for subcategorization.
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5.39 Energy Requirements

The Agency did not subcategori ze based on energy requirements becauise energy usage was not considered
asignificant factor inthisindustry and isnot related to wastewater characteristics. Energy costsresulting
from this regulation were accounted for in the cost section of this devel opment document (Chapter 9) and

in the economic impact assessment.

5.3.10 Non-Water Quality Impacts

The Agency evauated theimpacts of thisregulation on the potentia for increased generation of solid waste
andair pollution. Thenon-water quality impactsdid not congtitute abasisfor subcategorization. Non-water
quality impacts and costs of solid waste disposal areincluded in the economic analysisand regul atory
impact analysisfor thisregulation. See Chapter 10 for more information regarding non-water quality

impacts.
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Table 5-1: Subcategorization of the EPA Landfills Database

Hazardous Subcategory Detailed
Questionnaire ID Numbers

Non-Hazardous Subcategory Detailed
Questionnaire ID Numbers

16005 16001 16128
16007 16003 16129
16017 16008 16130
16018 16009 16131
16019 16011 16132
16031 16012 16135
16032 16013 16137
16034 16014 16139
16036 16015 16148
16037 16016 16150
16040 16020 16151
16041 16023 16152
16042 16024 16153
16044 16025 16154
16045 16026 16155
16051 16027 16156
16066 16028 16158
16067 16029 16159
16068 16033 16160
16069 16035 16161
16081 16038 16162
16086 16039 16163
16087 16043 16164
16094 16046 16165
16095 16047 16166
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Table 5-1: Subcategorization of the EPA Landfills Database (continued)

Hazardous Subcategory Detailed Non-Hazardous Subcategory Detailed
Questionnaire ID Numbers Questionnaire ID Numbers
16101 16048 16170
16104 16049 16171
16105 16050 16173
16106 16052 16174
16108 16053 16175
16110 16054 16176
16134 16055 16177
16136 16056 16180
16140 16057 16184
16141 16058 16185
16142 16059 16186
16143 16060 16187
16144 16061 16189
16145 16062 16190
16146 16063 16191
16147 16064 16193
16149 16065 16196
16167 16070 16199
16168 16071 16200
16169 16072 16201
16178 16073 16202
16179 16074 16203
16182 16075 16204
16183 16076 16205
16192 16077 16206
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Table 5-1: Subcategorization of the EPA Landfills Database (continued)

Hazardous Subcategory Detailed Non-Hazardous Subcategory Detailed
Questionnaire ID Numbers Questionnaire ID Numbers
16197 16078 16208
16210 16079 16211
16218 16083 16212
16235 16084 16215
16238 16085 16217
16088 16219
16090 16220
16091 16221
16092 16222
16093 16223
16097 16224
16098 16225
16099 16228
16102 16230
16103 16231
16107 16232
16109 16233
16111 16234
16113 16236
16114 16239
16115 16240
16116 16241
16117 16242
16118 16243
16119 16245
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Table 5-1: Subcategorization of the EPA Landfills Database (continued)

Hazardous Subcategory Detailed Non-Hazardous Subcategory Detailed
Questionnaire ID Numbers Questionnaire ID Numbers

16120 16246

16121 16248

16122 16249

16123 16250

16124 16251

16125 16252

16127 16253
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Table 5-2: Raw Wastewater Median Concentrations of Pollutants of Interest Common to Both the

Hazardous and Non-Hazardous Landfill Subcategories

Non-Hazardous Hazardous Non-Hazardous

Pollutants of Interest Median Concentration Median Concentration*
(mg/L)

Ammonia 268 75-82

BOD 621 67 - 240

COD 1,309 994 - 1,100

Nitrate/Nitrite 16 0.65-0.95

TDS 15,958 2,894 - 4,850

TOC 441 236 - 377

Total Phenols 25 0.25-0.57

TSS 151 21- 137
(uglL)

1,4-Dioxane 466 11

2-Butanone 1,048 1,082

2-Propanone 2,889 992

4-Methyl-2-Pentanone 500 101

Alpha Terpineol 96 123

Benzoic Acid 2,482 100

Hexanoic Acid 2,703 5,818

Methylene Chloride 118 37

O-Cresol 79 15

Phenol 4,400 102

P-Cresol 144 75

Toluene 104 108

Tripropyleneglycol Methyl Ether 853 197

Chromium 36 28

Strontium 3,044 1,671 - 4,615
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Table 5-2: Raw Wastewater Median Concentrations of Pollutants of Interest Common to Both the
Hazardous and Non-Hazardous L andfill Subcategories (continued)

Non-Hazardous Hazardous Non-Hazardous
Pollutants of Interest Median Concentration Median Concentration*
Titanium 33 64
Zinc 100 100
* Non-Hazardous subcategory median concentrations are presented as a range because raw

wastewater data was calculated separately for municipal solid waste and non-municipa solid
waste facilities.
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Table 5-3: Comparison of Subtitle D Non-Municipal and Municipal Raw Wastewater Pollutant Concentrations (ug/L)

EPA Characterization Studies - Data Range

Subtitle D Municipal

Pollutant C & D Study Raw Wastewater Median Concentration
1990 1987
Mean © Facilities Ash Co-Disposal Monofills Median Mean Max
Metals Det/Total® Monofills
Arsenic 12.3 12/16 ND(50) - 400 8-46 10 - 218 32.4 50.4 179
Barium 661 13/13 ND(2) - 9,220 270 - 890 NA 483 720 3,500
Boron NA NP NA NA NA 3,910 3,874 16,250
Chromium NA NP ND(7) - 32 ND(10) - 13 5-914 28 46 240
Hexavalent Chromium NA NP NA NA NA 30 77 247
Molybdenum NA NP NA NA NA 10 27 69
Silicon NA NP 470 - 15,300 NA NA 15,759 28,817 159,000
Strontium NA NP NA NA NA 1,671 1,569 2,146
Titanium NA NP NA NA NA 64 66 157
Zinc 658 15/15 5.2-370 9-1,210 48 - 3,300 100 1,476 31,813
Organics
1,4-Dioxane 49 1/5 NA NA NA 11 118 323
2-Butanone NA NP NA NA ND(50) 1,082 5,119 36,544
2-Propanone NA NP NA NA ND(50) 991 2,407 8,614
4-Methyl-2-Pentanone 130 2/8 NA NA ND(50) 101 3,789 46,161
Alpha Terpineol NA NP NA NA ND(50) 123 334 1,061
Benzoic Acid 15,457 4/9 ND(50) - 73 NA ND(50) 100 7,220 33,335
Dichloroprop NA NP NA NA ND(50) 6 10 29
Disulfoton 3.3 2/4 NA NA NA 6 9 20
Hexanoic acid NA NP NA NA ND(50) 5,818 13,148 37,256
MCPA NA NP NA NA NA 403 816 4,370
MCPP NA NP NA NA NA 233 432 1,900
Methylene Chloride 26.4 4/9 NA NA ND(50) 37 70 237
N,N-Dimethylformamide NA NP NA NA ND(50) 10 214 1,008
O-Cresol 50 2/8 NA NA ND(50) 15 298 2,215
Phenol 384 3/6 ND(10) - 32 ND(50) - 2,100 ND(1.5) 102 287 1,425
P-Cresol NA NP NA NA ND(50) 75 246 998
Toluene 61 719 NA ND(50) - 120 ND(50) 108 166 598
Tripropyleneglycol Methyl Ether NA NP NA NA ND(50) 197 568 1,235
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Table 5-3: Comparison of Subtitle D Non-Municipa and Municipal Raw Wastewater Pollutant Concentrations (ug/L) (continued)

EPA Characterization Studies - Data Range

Subtitle D Municipal

Pollutant C & D Study Raw Wastewater Median Concentration
1990 1987
Conventional/Nonconventionals Mean © Facilities Ash Co-Disposal Monofills Median Mean Max
Det/Total® Monofills
BOD 87,320 14/14 NA NA NA 240,000 1,228,534 | 7,609,318
COoD 754,500 16/17 NA 1,300,000 - 5-1,200,000 994,000 2,024,932 11,881,700
Ammonia Nitrogen 20,420 16/78 4,380 - 77,400 3,900,000 1,200 - 36,000 81,717 238,163 2,900,000
TDS 2,263,100 17/18 924,000 - 41,000,000 160,000 - 410,000 NA 2,894,289 4,195,518 17,533,000
TSS 1,859,100 17/18 NA NA NA 137,000 735,308 14,470,000
Total Phenols 620 77 NA 1,930,000 - NA 571 142,838 2,051,249
Nitrate/Nitrite NA NP NA 7,970,000 NA 651 5,844 50,800
TOC 306,540 717 17 - 420,000 NA 59,100 - 636,000 | 376,521 661,477 3,446,084
NA
438,000 - 1,310,000

Dioxins/Furans

1234678-HpCDD NA NP ND(NV) - 0.222® 0.12 - 0.77@ 0.009 - 172@ 0.00014 0.0024 0.0071
OCDD NA NP ND(NV) - 0.107 0.21-15 0.06 - 120 0.0018 0.030 0.0824

All units in ug/l unless otherwise noted
*: The number of sites that detected the parameter/the total number of sites that sampled the parameter
(1): Mean includes non-detects for metals and conventionals/nonconventionals and does not include non-detects for organics and dioxins/furans
(2): Total homolog concentration

NA: Not Analyzed
ND: Not Detected

NV: Not Available
NP: Not Applicable




Table 5-4: Summary of EPA Sampling Data for Subtitle D Monofills Average Raw Leachate Data for Selected Pollutants

vZ-G

Episode |Waste Type Landfilled BOD, TSS Ammonia Zinc Alpha Benzoic P-Cresol Phenol
Terpineol Acid
mg/L)
4503 mill sludge (clay, lime, cellulose), 120 104 53.2 0.028 ND ND ND ND
fly ash, bark
4630 POTW sludge 85 292 118 0.086 ND ND ND ND
4631 municipal resource recovery ash 12 11 75 0.033 ND ND ND 0.092)
4638 C&D débris, state-regulated non- 67 22 0.67 0.102 ND ND ND ND
hazardous waste
4639 municipal resource recovery ash, 4 4 0.1 0.06 ND ND ND ND
WWTP residues
4644 C&D, yard waste, bricks, rubble, 13 4 0.85 0 ND ND ND ND
waste oil
ND: Non-Detect

NA: Datanot provided.
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Table 5-5: Average Contaminated Ground Water Pollutant Concentrations at Hazardous Landfills
in the EPA Database (ug/L)

QID QID QID QID QID QID QID QID QID QID
Hazardous Groundwater 16018 | 16031 | 16032 | 16034 16036 16094 16095 16136 16141 16144
Pollutant of Interest Cas# MDL Inf Eff Eff Inf Inf Eff Inf Eff Inf Eff Inf Eff

1,1-Dichloroethane 75243 10 230 113 89 5ND 121522 10
1,1,1-Trichloroethane 71556 10 180 185 1 ND 370 5ND 37598 10
1,1,2,2-Tetrachloroethane 79345 10 05ND 1ND 218139 445
1,2,4-Trichlorobenzene 120821 10 265 19 ND
1,2-Dichlorobenzene 95501 10 1 ND 10491 19 ND
1,2-Dichloroethane 107062 10 4 1ND 1376889 357
1,2,3-Trichloropropane 96184 10 1300084 138
1,3-Dichlorobenzene 541731 10 16628 19 ND
1,4-Dichlorobenzene 106467 10 1 ND 25655 19 ND
1,4-Dioxane 123911 10 46 6429 3738
2,4-Dichlorophenol 120832 10 101 109 ND
2378-TCDD 1746016 0.00001 0.00016

2378-TCDF 51207319 0.00001 0.0066

2,45-T 93765 0.2 5

2,45-TP 93721 0.2 2

2-Propanone 67641 50 25424 446
Anmnmoniaas Nitrogen 7664417 10 27444 17760
Arsenic 7440382 10 50 ND 80 13
Benzene 71432 10 520 4606 37922 10
Benzoic Acid 65850 50 1330 1920
Benzyl Alcohol 100516 10 298 282
Bis(2-chloroethyl)ether 111444 10 16518 34716
Bis(2-ethylhexyl)phthal ate 117817 10 1039 19 ND
BOD C-002 2000 2700 86500 55230
Boron 7440428 100 846 770
Cadmium 7440439 5 3 ND 9 8
Chlorobenzene 108907 10 920 1ND 12936 10
Chloroform 67663| 10 132025 32
coD C-004 5000 23600 6423889 2445850
Copper 7440508 25 53 521
Dalapon 75990 0.2 109

Dicamba 1918009 0.2 34

Dichlorvos 62737 5| 236
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Table 5-5: Average Contaminated Ground Water Pollutant Concentrations at Hazardous Landfill
in the EPA Database (ug/L) (continued)

QID QID QID QID QID QID QID QID QID

Hazardous Groundwater 16018 | 16031 | 16032 | 16034 16036 16094 16095 16136 16141 16144

Pollutant of Interest Cas# MDL Inf Eff Eff Inf Inf Eff Inf Eff Inf Eff Inf Eff

Dinoseb 88857 0.5 14
Dioxathion 78342 5] 270
Ethyl Benzene 100414 10) 372 2| 14694 10
Hexane Extractable Material C-034 5000 1700222 8750
Hexanoic Acid 142621 10) 16368 28013
Lithium 7439932 100 305 219
Methylene Chloride 75092 10 2 123572 40
Molybdenum 7439987 10 13 13
Naphthalene 91203 10) 54 4100 3766 19 ND
Nickel 7440020 40 10 136 1462
Nitrate/Nitrite C-004§ 50 1000 ND 2136 1571
Pentachlorobenzene 608935 20 4333 38 ND
Phenol 108952 10) 6029 1537
Silicon 7440213 100 6738 6602
Strontium 7440246 100 17156 12360
TOC C-012 1000 2055028 730700
Toluene 108883 10) 573 19 5ND 2573 22080 10
Trans-1,2-Dichloroethene 156605 10 1ND 84660 14
Trichloroethene 79016 10 5 272606 33
TSS C-009 4000 37000 121639 26450
Zinc 7440666 20 120 576 3451

MDL: Method detection limit
QID: Questionnaire ID
E: Sanpling episode

ND: Non-detect with respect to instrument detection limit (IDL)

*: IDL isgreater than detected value
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Table5-6: Average Contaminated Ground Water Pollutant Concentrations at Non-Hazardous Landfillsin the EPA Database (ug/L)

QID QID QID QID QID QID
Non-Hazardous Groundwater E4683 16016 16085 16088 16129 16132 16163
Pollutant of Interest Cas# MDL Inf Ef Inf Bf Inf Ef Inf Bf Bf Bf
1,1-Dichloroethane 75243 10 10 ND 0.3 ND 55 8.6 1 22 0.35 ND 4 ND
1,1,1-Trichloroethane 71556 10 10 ND 0.5 ND 14 ND 2.1 1 ND 17 0.45 ND 5 ND
1,2-Dichloroethane 107062 10 10 ND 0.3 ND 14 ND 2.1 ND 1 ND 15 0.35 ND 8
245T 93765 0.2 0.2 ND 0.2 ND 2 1 ND
245TP 93721 0.2 0.2 ND 2000 ND 0.2 ND 5 1.9 ND
2-Propanone 67641 50 50 ND 10.5 50 ND 50 ND 742 1.3
Ammoniaas Nitrogen 7664417 10| 1340 1284 256 1300 409 80551 563
Arsenic 7440382 10 2 ND 16 4.3 3 2 13 11 25
Benzene 71432 10 10 ND 0.3 ND 14 ND 5.7 2.2 1 ND 13 0.35 ND
Benzyl Alcohol 100516 10 10 ND 10 ND 10 ND 19
BOD C-002| 2000] 14000 1000 1000 ND 751 1000 ND 213655 1835
Boron 7440428 100 173 362 97 1091
Cadmium 7440439 5 4 ND 18 0.4 19 4 ND 15 5 ND 3.8 2
Chlorobenzene 108907 10 10 ND 0.5 ND 14 ND 2.1 ND 15 ND 12 0.35 ND 5 ND
Chloroform 67663 10 10 ND 0.5 ND 17 2.1 ND 1 ND 15
COD C-004| 5000] 28000 21637 51000 14000 33300
Copper 7440508 25 12 38 10 ND 10 ND 53 121 10 25
Dalapon 75990 0.2 0.2 ND 0.2 ND 6
Dicamba 1918009 0.2 0.2 ND 0.2 ND 10
Dinoseb 88857 0.5 0.5 ND 0.5 ND 3 50 ND
Ethyl Benzene 100414 10 10 ND 0.3 ND 14 ND 2.1 ND 1 ND 15 0.35 ND 5 ND
Methylene Chloride 75092 10 10 ND 1 3.3 ND 2.1 ND 35 ND 49 0.6 0.45
Naphthalene 91203 10 10 ND 36 ND 10 ND 10 ND 12
Nickel 7440020 40 14 ND 30 59 14 ND 27 45 21 16 40
Nitrate/Nitrite C-005] 50 2660 1300 1340 10000 ND
Phenol 108952 10 10 ND 545 ND 5718 ND 10 ND 145
Silicon 7440213 100 3530 3880 3270
Strontium 7440246 100 201 657 200
TOC C-012] 1000| 10000 ND 40000 10000 _ND 3996
Toluene 108883 10 10 ND 0.3 ND 14 ND 2.1 ND 1 ND 47 0.35 ND 5 ND
Trans-1,2-Dichloroethene 156605 10 10 ND 0.3 ND 2.8 5.7 3.6 1 ND 38 05 ND 0.35 ND 5 ND
Trichloroethene 79016 10 10 ND 0.35 10 ND 2.1 ND 1 ND 19 0.5 0.45 1
TSS C-009 4000[ 4000 ND 24000 5593 4000 ND 43848 2651
Zinc 7440666 20 15.2 35 70 16 82 24

MDL: Method detection limit
QID: Questionnaire|ID
E: Sampling episode

ND: Non-detect with respect to instrument detection limit (IDL)
*: IDL isgreater than detected value




Table 5-7: Age of Landfillsin EPA Sampling Database

Episode RCRA Number Y ear Landfill Y ear Landfill Projected

Classification of Cells Began Accepting | Stopped Closure
Waste Accepting Waste

4491 Subtitle D 25 1970 1994 1999
Lined (varies)

4503 Subtitle D 1 1974 1990 1992-3
Unlined

4626 Subtitle D 1 1986 1993 2000
Lined (comp)

4630 Subtitle D 5 1988 1994 2003
Lined (clay)

4631 Subtitle D 5 1987 - -
Lined (comp)
Subtitle C - 1972 1982 1991
Lined (clay)
Subtitle C 10 1972 1982 1991
Lined (clay)

4638 Subtitle D 5 1990 - -
Lined (dbl comp)

4639 Subtitle D 2 1988 - -
Lined (comp)

4644 Subtitle D 2 1989 - -
Lined (clay)

4659 Subtitle C - 1958 1981 1981
Unlined
Subtitle C - 1981 1988 -
Lined (clay)

4667 Subtitle D 4 1974 1993 1997
Lined (varies)
Subtitle D 1 1962 1974 1991
Unlined

4683 Subtitle D - GW 7 1981 - 2017
Lined (varies)
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Table 5-7: Age of Landfillsin EPA Sampling Database (continued)

Episode RCRA Number Y ear Landfill Y ear Landfill Projected

Classification of Cells Began Accepting | Stopped Closure
Waste Accepting Waste

4687 Subtitle D 1 1994 - -
Lined (comp)

4690 Subtitle C 9 1952 1973 1976
Unlined
Subtitle C 2 1980 1993 2008
Lined (comp)
Subtitle C 8 1968 1979 1980
Unlined
Subtitle D 1 1992 1993 1998
Unlined
Subtitle C 1 1982 1985 1986
Lined (clay)
Subtitle D 2 1991 1993 1998
Unlined

4738 Subtitle D 4 1984 1994 1998
Lined (clay)

4721 Subtitle C 2 1980 1993 1997
Lined (clay)

4759 Subtitle C 39 1975 1993 2000
Lined (varies)

(comp): composite liner (synthetic and clay)
(varies): cellslined with either synthetic, asphalt, clay, composite or double lined composite
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Table 5-8: Median Raw Wastewater Characteristics at Non-Hazardous Landfills
of Varying Age

Landfill AgeGroup (Y ear inwhich Landfill Facility Began Accepting

Pollutant Waste)
Pre-1980 1980-1990 1991-Present
Median Conc. Median Conc. Median Conc.
Ammonia 140 mg/L (15) 95 mg/L (10) 48 mg/L (3)
BOD; 210 mg/L (18) 125 mg/L (13) 344 mg/L (4)
COD 596 mg/L (17) 930 mg/L (11) 3,038 mg/L (4)
TOC 445 mg/L (15) 377 mg/L (8) 150 mg/L (3)
TSS 202 mg/L (17) 49 mg/L (9) 100 mg/L (4)
Alpha Terpineol 746 ug/L (2) 123 ug/L (1) -
Benzoic Acid 75 ug/L (4) 9,308 ug/L (1) -
P-Cresol 25 ug/L (5) 117 ug/L (2) -
Phenol 17 ug/L (8) 242 ug/L (4) 820 ug/L (1)
Chromium 27 ug/L (16) 31 ug/L (9) 10 ug/L (3)
Zinc 145 ug/L (16) 93 ug/L (12) 139 ug/L (4)

(): Parentheses denote number of observations (number of landfills with data).

5-30




6.0 WASTEWATER GENERATION AND CHARACTERIZATION

In 1994, under the authority of Section 308 of the Clean Water Act (CWA), the Environmenta Protection
Agency (EPA) distributed aquestionnaire entitled “ Waste Treatment | ndustry Questionnaire Phasell:
Landfills’ to 252 facilitiesthat EPA had tentatively identified as possible generators of landfill wastewater.
Some of thefacilities employed on-site wastewater trestment, while others did not. EPA sdlected these
facilitiesfor survey purposesto represent atotal of 1,024 potential generators of landfill wastewater. A
totd of 220 questionnaire respondents generated landfill leechatein 1992. This section presentsinformeation
on wastewater generation at these facilities based on the questionnaire responses. In addition, this section
aso summarizesthe information on wastewater characterigticsfor landfill facilitiesthat EPA sampled and

for those facilities that provided self-monitoring data.

6.1 Wastewater Generation and Sour ces of Wastewater

Landfill facilitiesdo not generate*” processwastewater” asEPA hastraditiondly definedit. At40 CFR Part
122.2, EPA definesprocesswastewater as* any water which, during manufacturing or processing, comes
into direct contact with or results from the production or use of any raw materid, by-product, intermediate
product, finished product or waste product”. EPA typically usesthisdefinition of processwastewater for
manufacturing or processing operations. Since landfill operations do not include or result in “ manufacturing
processes’ or “products’, EPA refersto the wastewater treated at landfill facilities as landfill generated

wastewater.

In general, the types of wastewater generated by activities associated with landfills and collected for
treatment, discharge, or reuse are the following: leachate, landfill gas condensate, truck/equipment
washwater, drained freeliquids, |aboratory derived wastewater, floor washings, recovering pumping wells,
contaminated ground water, and ssormwater runoff. For the purposes of the Landfill industry study, EPA
considersal of these wastewater sources“in-scope” except for contaminated ground water, recovering

pumping wells, and non-contaminated storm water.



INn1992, landfill facilitiesinthe U.S. generated approximately 22.7 billion gallons of wastewater. For the
purposes of thisguideline, EPA consdersapproximatey 7.3 billion gallons of thiswastewater “in-scope’.
The remaining 15.4 billion gallons of wastewater generated at landfills consist of contaminated ground
water, wastewater recovered from pump wells, and non-contaminated stormwater. Theprimary sources

of wastewater at landfills are defined below.

Landfill leachate as defined at 40 CFR Part 258.2, isliquid that has passed through or emerged from solid
waste and contains soluble, suspended, or miscible materials removed from such waste. Over time, the
seepage of water through thelandfill asaresult of precipitation may increasethemobility of pollutantsand,
thereby, increasethe potential for their movement into the wider environment. Aswater passes through
thelayersof waste, it may “leach” pollutantsfrom the disposed waste, moving them deeper into the soil.
Thismobility may present apotentia hazard to public health and the environment through ground water
contamination and other means. One measure used to prevent the movement of toxic and hazardouswaste
constituentsfromalandfill isalandfill liner operated in conjunction with aleachate collection system.
Leachateistypically collected from aliner system placed at the bottom of thelandfill. Leachateaso may
be collected through the use of slurry walls, trenches, or other containment systems. The leachate
generated varies from site to site based on a number of factorsincluding the types of waste accepted,
operating practices (including shedding, daily cover, and capping), the depth of fill, compaction of wastes,
annua precipitation, and landfill age. Landfill leachate accountsfor over 97 percent of thetotal volume of

in-scope wastewater.

Landfill gas condensateisaliquid which has condensed in the landfill gas collection system during the
extraction of gasfrom withinthe landfill. Gases such as methane and carbon dioxide are generated dueto
microbid activity within thelandfill and must be removed to avoid hazardousand explosive conditions. In
gas collection systems, gases containing high concentrations of water vapor condense in traps staged
throughout the gas collection network. The gas condensate contains volatile compounds and accounts for

arelatively small percentage of flow from alandfill.



Drained free liquids are aqueous wastes drained from waste containers (e.g., drums, trucks, etc.) or
wastewater resulting from waste stabilization prior to landfilling. Landfillsthat accept containerized waste
may generatethistype of wastewater. Wastewater generated from these waste processing activitiesis
collected and usually combined with other landfill generated wastewater for treatment at the wastewater
treatment plant.

Truck/equipment washwater isgenerated during either truck or equipment washes at landfills. During
routine maintenance or repair operations, trucks and/or equipment used within the landfill (e.g., loaders,
compactors, or dump trucks) are washed and the resultant wastewater is collected for treatment. In
addition, it iscommon practice for many facilitiesto wash the wheels, body, and undercarriage of trucks
used to deliver thewasteto the open landfill face upon leaving the landfill. On-sitewastewater treatment
equipment and storage tanks are a so periodicaly cleaned and their associated washwatersare coll ected.
Floor washings generated during routine cleaning and maintenance of thefacility also are collected for

treatment.

Laboratory-derived wastewater is generated from on-site laboratories which characterize incoming waste
streams and monitor on-site treatment performance. Landfill facilitiesusually combinethevery small
amountsof wastewater from this sourcewith leachate and other wastewater for trestment at the wastewater

treatment plant.

Contaminated stormwater is storm water which comesin direct contact with landfill wastes, the waste
handling and trestment areas, or wastewater that is subject to the limitations and standards. Some specific
areasof alandfill that may produce contaminated ssormwater include (but are not limited to) thefollowing:
the open face of an active landfill with exposed waste (no cover added); the areas around wastewater
treatment operations; trucks, equipment or machinery that has been in direct contact with the waste; and
waste dumping areas. Storm water that does not come into contact with these areas was not considered

to be within the scope of this study.



Landfill operations aso generate and discharge wastewater that isnot covered by thisregulation. These
sources include non-contaminated storm water, contaminated ground water, and wastewater from
recovering pumping wells. Chapter 2: “ Scope of the Regulation” discussesthe exclusion of theseflows.

A brief description of this wastewater is presented below.

Non-contaminated (non-contact) stormwater is storm water that does not comein direct contact with
landfill wastes, the waste handling and trestment areas, or wastewater that is subject to the limitations and
standards. Non-contaminated storm water includes storm water which flows off the cap, cover,

intermediate cover, daily cover, and/or fina cover of the landfill.

Contaminated ground water iswater below the land surface in the zone of saturation which has been
contaminated by landfill leachate. Contaminated ground water occurs at landfillswithout liners or at
facilitiesthat haverel eased contaminantsfrom aliner system into the surrounding ground water. Ground
water can dso infiltrate the landfill or the leachate collection system if the water table is high enough to

penetrate the landfill area.

Recovering pumping wells generate wastewater as aresult of the various ancillary operations associated
with ground water pumping operations. These operationsinclude construction and development, well
maintenance, and well sampling (i.e. purgewater). Thewastewater will havevery smilar characteristics

to contaminated ground water.

6.2 Wastewater Flow and Discharge

Tables6-1 through 6-4 present national estimates of the flowsfor primary wastwater sourcesfound at
landfillsreportedin“ Section A” of the“Waste Treatment Industry Questionnaire Phasell: Landfills’.
Chapter 3, Section 3.2.1 discusses how EPA cal culated nationd estimates. The Agency based the national
estimates presented in Tables 6-1 through 6-4 on 167 of the 220 facilities that generate and treat landfill
leachate. EPA excluded theremaining 53 facilitiesfrom thisguideline asdiscussed in Chapter 2. EPA

6-4



conddersthese 167 landfill facilitiesas*in-scope’ facilities, or within the scope of the regulation. Thetables
report the flows by subcategory, as follows: Non-Hazardous subcategory (broken down into Subtitle D
municipal solidwasteand non-municipa solid wastefacilities) and Hazardous subcategory. Thetablesdso

show theamount of wastewater flow from landfillsby dischargestatus, asfollows: direct, indirect, and zero.

Direct dischargefacilitiesarethose that discharge their wastewater directly into areceiving stream or body
of water. Based on nationa estimates, therewere no direct discharging hazardouslandfillsidentifiedinthe
Landfillsindustry study. Indirect discharging facilities discharge their wastewater indirectly to a publicly-
owned treatment works (POTW). Zero or alternative discharge facilities use treatment and disposal
practices that result in no discharge of wastewater to surface waters or POTWSs. Alternative disposa
optionsfor landfill generated wastewater include of f-site trestment at another landfill wastewater trestment
system or a Centralized Waste Treatment facility, deep well injection, incineration, evaporation, land

application, and recirculation back to the landfill.

Tables6-1, 6-2, and 6-3 present wastewater flows by subcategory (Hazardous and Non-Hazardous,
which is divided into Municipal and Non-Municipal) and discharge type for the different types of
wastewater generated by landfillsin 1992. Total flowsarereported for wastewater treated on siteand off
site, discharged untreated to a POTW or surface water, and recycled flows that are put back into the
landfill. Wastewater flowsidentified as* Other” treatment include evaporation, incineration, or deep well

injection.

Table 6-4 combinesthe in-scope wastewater flowsfrom Tables6-1, 6-2, and 6-3. Table 6-4 does not
include out-of-scope flows from contaminated ground water, recovering pumping wells, or storm water.
Thetable presentsthe national estimates of facilities subject to thisguideline and the estimated wastewater
flows from these facilities.

6.2.1 Wastewater Flow and Discharge at Subtitle D Non-Hazar dous L andfills

Landfill facilities generated gpproximatdly 7 billiongalons of in-scope wastewater a non-hazardouslandfills
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in 1992. Flows collected from leachate collection systems are the primary source of wastewater,

accounting for over 98 percent of the in-scope wastewater generated at non-hazardous landfills.

Landfill facilities subject to this guideline have severd optionsfor the discharge of their wastewater. EPA
estimates that there are 143 Subtitle D non-hazardous facilities discharging wastewater directly into a
receiving stream or body of water, accounting for 1.1 billion gallons per year. In addition, thereare 756

facilities discharging wastewater indirectly to a POTW, accounting for 4.7 billion gallons per year.

Also, there are anumber of facilitieswhich use treatment and disposal practicesthat result in no discharge
of wastewater to surface waters. The Agency estimates that there are 338 of these zero or aternative
dischargefacilities. Several zero or alternative dischargefacilitiesin the Non-Hazardous subcategory
recycle wastewater flows back into the landfill. Therecirculation of leachate is generally believed to
encouragethebiologicd activity occurring inthe landfill and accel eratesthe stabilization of thewaste. The
recirculation of landfill leachate is not prohibited by federal regulations, although many states have
prohibited thepractice. EPA estimatesthat 348 million gallons of landfill wastewater arerecirculated back

to Subtitle D non-hazardous landfill units each year.

6.2.2 Wastewater Flow and Discharge at Subtitle C Hazar dous L andfills

Hazardous landfill facilities generated approximately 342 million gallons of in-scope wastewater in 1992.
Flows collected from leachate collection systems are the primary source of wastewater, accounting for
approximately 72 percent of the in-scope wastewater generated at hazardous landfills, and routine
mai ntenance activities such astruck/equipment washing and floor washing account for 26 percent of the

flows.

Landfill facilities have severa optionsfor thedischarge of their wastewater. EPA’ ssurvey of the Landfills
industry did not identify any hazardous landfills subject to the guidelinethat dischargein-scopewastewater



directly to surface waters. EPA estimates that there are 6 facilities discharging wastewater indirectly to

POTWs, accounting for 40 million gallons per year.

TheAgency estimatesthat 139 hazardouslandfill facilitiesusezero or dternativedischargedisposa options
which account for over 302 million gallons per year. EPA estimatesthat 102 facilities ship wastewater off
stefor treestment, often to atreatment plant located at another landfill or to aCentraized Waste Treatment
facility. Shipping off steaccountsfor 9 million gallonsper year of wastewater. Another 36 facilitiesuse
underground injection for disposa of their wastewater, accounting for 312 million gallons per year, while

1 facility solidifies less than 0.1 million gallons per year of landfill wastewater.

6.3 Wastewater Characterization

The Agency collected the information reported in this section through its sampling program and data
supplied by the Landfillsindustry viatechnica questionnaires. EPA sampling programs consisted of five-
day eventsat landfillswith selected BAT treatment systems (EPA sampled both raw |leachate and treated
effluent at thesefacilities) aswell asone-day eventsto characterizeraw leachate quality at landfill facilities.
The Agency aso used industry-provided data, assupplied in the Detailed Questionnaire and inthe Detailed
Monitoring Questionnaire responses, to characterize landfill generated wastewater. In addition, for the
proposal, EPA used data collected as part of the Centralized Waste Treatment Industry study (see
reference 31) and Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
ground water study (see reference 25) in the characterization of the wastewater from hazardous landfill
fecilities. However, after proposal, EPA decided not to include CERCLA datain characterizing hazardous
landfill leachate because CERCLA discharges consisted primarily of ground water, which is not a
wastewater flow covered by thisregulation. Chapter 4 discussesthese data sourcesin detail aswel asthe
QA/QC procedures and editing rulesused to evaluate these data. EPA characterized the raw wastewater
for each subcategory by taking the median influent concentration from all datasourcesfor each pollutant
detected in that subcategory. This pollutant concentration isreferred to asthe Median Raw Wastewater

Concentration File.



This section presents background information on the types of wastewater generated at |andfill facilitiesand
thefactorsthat affect the wastewater characteristics. It aso discussesthe pollutant parameters analyzed
and detected at EPA sampling episodes and the methodol ogy for devel oping the Median Raw Wastewater
Concentration File. Thissection also presents availableliterature data on the wastewater characteristics

of Non-Hazardous subcategory landfill generated wastewater.

6.3.1 Background Information

Landfill generated wastewater iscomprised of several wastewater sourcesthat EPA discussed in Section
6.1. Wastewater that is subject to the landfill regulation includes landfill leachate, landfill gas condensate,
truck/equipment washwater, drained free liquids, |aboratory-derived wastewater, floor washings, and
contaminated storm water runoff. Wastewater sources at landfillswhich are not subject to the landfill
regulation include contaminated ground water, wastewater from recovering pumping wells, and non-
contaminated storm water. The following section discusses the primary sources of in-scope landfill

generated wastewater.

6.3.1.1 Landfill Leachate

Leachaeistheliquid which passesthrough or emergesfrom solid waste, and contains soluble, suspended,
or miscible materialsremoved from such waste. Severa factors affect leachate quality, including the

following:

. types of waste accepted/deposited
. operating practices (shredding, cover, and capping)

. amount of infiltration
. depth of fill

. compaction

. age



Wastetypesreceived for disposa arethe most representative characteristic of alandfill and, therefore, of
the wastewater generated, since the main contaminantsin the wastewater are derived from the materials
depositedinto thefill (see Chapter 5: Industry Subcategorization). Theamount of infiltration and theage
of alandfill primarily affect the concentration of contaminantsin the leechate. The remaining factors mainly

influence the rate of infiltration.

EPA considered the following two factors when characterizing landfill leachate: the concentration of
contaminants in the leachate and the volume of leachate generated. On arelative basis, the highest
concentrations of contaminants are typicaly present in leachate of new or very young landfills. However,
theoverdl loads (i.e., the mass) of pollutants are generally not very large because new landfillstypicaly
generatelow volumesof leachate. Asthevolume of waste approachesthe capacity of thelandfill and the
production of leachate increases, both the pollutant loadings (flow x concentration) and the concentrations
of certain contaminants (mainly organic pollutants) increase. Theincrease of pollutant concentration is
attributed to the onset of decomposition activitieswithin thelandfill and to theleachate traversang the entire
depth of refuse. Therefore, large pollutant loadings from atypical landfill occur during aperiod of high
leachate production and high contaminant levels (seereference 13). The exact periods of varying leachate
production cannot be quantified readily but are Site specific and dependent on each of the above variables.

Over aperiod of time (asthelandfill ages and leaching continues), the concentration of contaminantsinthe
leachate decreases (see reference 13). The landfill may continue to generate substantial quantities of
leachate; however, pollutant loadingsarelower dueto thelower concentrations of soluble, suspended, or
misciblecontaminantsremaininginthelandfill. Asdecompostion of thelandfill continues, thelandfill attains
adtabilized gtate of equilibrium where further leaching produces leachate with lower loadings than during
the period of peak leachate production. Thisstabilized stateis presumably the result of decomposition of
landfill waste by indigenous microorganisms, which will remove many of the contaminants usually

susceptible to further leaching.



Biological decomposition of landfill municipal refuseisoften model ed after the anaerobic breakdown of
other organicwastes. Thefollowing discussion of the decomposition process has been adapted from a
report on the characteristics of landfill leachate prepared by the Wisconsin Department of Natural

Resources (see reference 13).

Biological activity occursinalandfill shortly after deposition of organic material. Atfirst, wasteshighin
moisture content decompose rapidly under aerobic conditions, creeting large amounts of heat. Asoxygen
is depleted, the intermediate anaerobic stage of decomposition begins. This change from aerobic to
anaerobic conditions occurs unevenly through the landfill and depends upon the rate of oxygen diffusion
inthefill layers. Inthefirst stage of anaerobic decomposition, extra-cellular enzymes convert complex
organic wastes to soluble organic molecules. Once the organic wastes are solubilized, the second stage
of anaerobic decomposition convertsthem to simple organic molecul es, such as acetic, propionic, and
butyricacids, and other organic acids. These soluble organic acids enter theleachate percol ating through
alandfill, resulting in decreased pH of theleachate and increasing oxygen demand. Anaerobic activity in
thelandfill can also lower the reduction oxidation (redox) potential of the wasteswhich, under low pH
conditions, can cause an increaseininorganic contaminants. Eventudly, bacteriawithin the landfill begin
converting the organic acidsto methane. The absence of organic acidsin thelandfill increasesthe pH of
the leachate which can lead to adecrease in the solubility of inorganic contaminants, lowering inorganic

concentrations in the leachate (see reference 13).

Theageor degree of decomposition of alandfill may, in certain circumstances, be ascertained by observing
the concentration of various |eachate indicator parameters, such asBOD:, TDS, or the organic nitrogen
concentration (seereference 13). Theconcentrationsof theseleachateindicator parameterscan vary over
thedecomposition lifeof alandfill. Typicaly, older landfills have lower concentrations of BOD., COD,
and most organic pollutants, indicating asmaller amount of degradable compoundsfrom the aged waste.
Inaddition, aged leachates can contain high levels of chemically reduced compounds, such asammonia,

and high chlorides because of the anaerobic environment of the landfill. However, using theseindicator
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parameters alone does not take into account any refuse-filling variables, such as processing of wastes prior
to disposal and fill depth. To compensate for these additional variables, researchers examined ratios of
leachate parameters over time (see reference 13). One such ratio isthe ratio of BOD, to COD in the
leachate. Leachatesfrom younger landfillstypically exhibit BOD,to COD ratios of approximately 0.8,
while older landfillsexhibit aratio aslow as0.1. Thedeclineinthe BOD,to COD ratio with ageisdue
primarily to the readily decomposable material (phenols, alcohols) degrading faster than the more
recal citrant compounds (heavy molecular weight organic compounds). Asaresult, asthelandfill agesthe
BOD; of theleachate will decrease faster than the COD. Other ratios examined that reportedly decrease
over timeincludethefollowing: volatile solidsto fixed solids, volatile acidsto TOC, and sulfateto chloride

(seereference 13).

It iscommon to find that the sum of individua organic contaminants does not aways match the measured
TOC and/or COD vaue. Compoundsthat comprisethisdifference arenot dwaysreadily identified due
to the complex nature of leachate and due to the presence of other organic compoundsfound in leachate.
Myriad organic compoundsexist in decompos ng refuse and most of the organicsin leachate are soluble.
Reportedly, free volatile acids condtitute the main organic fraction in leachate (seereference 13). However,
other organic compoundshave beenidentified inlandfill leachatesincluding carbohydrates, proteins, and

humicandfulvic-likesubstances. Gapsin massba anceresultsaretypicdly attributed to these compounds.

Responsesto EPA’ s Detailed Questionnaire indicate that 1,625 in-scopelandfills collect leachate at a
median daily flow of 6,000 gallonsper day. 1N 1992, in-scopelandfillsin the U.S. generated approximatdly
7.2billiongalonsof landfill leachate. Of this, approximately 1.6 billion gallonsweretreated on Site, 719
million gallonsweretreated off site, 3.7 billion gallonswere sent untreated to POTWSs, 417 million galons
were sent untreated to asurface water, 348 million gallonswere recycled back to the landfill, and 358
million gallonsweretreated or disposed by other methods, such as of f-sitetreatment at another landfill
wastewater treatment system or aCentralized Waste Treatment facility, deepwell injection, incineration,
evaporation, or land application.
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6.3.1.1.1 Additional Sour ces of Non-Hazar dous L eachate Char acterization Data

Most of theexisting literatureregarding non-hazardouslandfill leachate characterigticsresulted from studies
taken at an isolated range of municipal landfillsin the 1970s and 1980s. Data presented in these reports
on pollutant concentrationsfound in leachate are typically expressed in ranges dueto the variability of
leachate from variouslandfills. The range of pollutant concentration vaues, aswdll asthelack of specific
information onfactorsaffecting leachate results (e.g., sampling methods, andytica methods, landfill waste
types, etc.) limit the usefulness of thesedata. However, these dataare mentioned as additiona background
information in support of EPA's characterization activities. Table6-5 presentsasummary of available

municipal leachate characteristic data from the following sources:

. Five published papers:. George, 1972; Chian and DeWalle, 1977; Metry and Cross, 1977,
Cameron, 1978; and Shams-K orzani and Henson, 1993.

. McGinley, Paul M. and Kmet, P. "Formation, Characterigtics, Treatment and Disposa of Leachate
from Municipa Solid Waste Landfills." Wisconsin Department of Natural Resources Specid
Report, August 1984, and

. Sobotka& Co., Inc. Case history data compiled and reported to U.S. EPA's Economic Analysis
Branch, Office of Solid Waste, July 1986.

Thevariability and high pollutant concentrationsin older landfill leachate characterization datacan be
attributed to landfills that accepted waste prior to the enactment of the Resource Conservation and
Recovery Act (RCRA) in 1980. Landfillsin operation prior to this date may have disposed of amultitude
of differentindustrial and/or toxic wastesin addition to municipa solid waste. Thedisposa of these high-
strength wastes could account for the large variability observed in leachate characteristics data collected
from municipal landfillsinthisperiod. After the promulgation of RCRA, EPA established controlsthat
specified thetype and characteristics of wastesthat may bereceived by either ahazardous (Subtitle C) or
non-hazardous (Subtitle D) facility (see Chapter 3: Section 3.1 for the discussion on regulatory history).
EPA has dso mandated other control measures, such asleachate collection systems, under RCRA for both
typesof landfills. By ingtituting the acceptance criteriaand leachate control standards under RCRA, the
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characteristics of the leachate from both hazardous and non-hazardous |andfills do not vary as greetly as
observedin landfillsprior to 1980. EPA’ sdatashowsthat RCRA regulations have resulted in smaller
concentration ranges for pollutants from landfills. EPA did observe pollutant variability in thedatait

collected; however, the variability was not as great as found in the data from older literature sources.

6.3.1.2 Landfill Gas Condensate

Landfill gas condensate formsin the collection lines used to extract and vent landfill gas. Condensate
collectsat low pointsinthegascollectionlinesand landfill facilities usualy pump it to the on-gte wastewater
holding tank or treatment system. Responsesto EPA’ sDetailed Questionnaireindicatethat 158 in-scope
landfills collect landfill gas condensate at amedian daily flow of 343 galonsper day. 1n 1992, in-scope
landfillsin the U.S. generated approximately 23 million gallons of landfill gas condensate. Of this,
approximately 20 million gallonsweretreated on site, 1.7 million gallonsweretreated off site, and 0.8
million gallons were sent untreated to POTWs. Of the 155 facilities collecting gas condensate, 66
commingle condensate with leachate for treatment on Site, 79 facilitiesdo not treat the condensate on Site,

and 10 facilities treat landfill gas condensate separately from other landfill generated wastewater.

Landfill gas condensate representsasmall amount of thetota wastewater flow for theindustry. Hazardous
waste landfills produce 9 million gallons/year of gas condensate, or about 4 percent of the leachate flow
volume. Municipa solid waste landfills produce 14 million gallons/year of gas condensate, or about 0.2

percent of the leachate flow volume.

Of the 37 respondents to the Detailed Questionnaire that collect landfill gas condensate, five facilitiestreat
the condensate separately fromleachate. Thesefacilitiestreated landfill gascondensatewith oneor more
of thefollowing technologies. equalization, neutralization, oil-water separation, granular activated carbon,
andair stripping. All fivefacilitiesdischarged thetreated waste stream indirectly to aPOTW. Table 6-6
presentslandfill gas condensate monitoring dataprovided in the Detailed Questionnaire from two facilities
that collect and treat |andfill gas condensate separately from other landfill generated wastewater. Fecility
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16012 presented landfill gas condensate monitoring data after treatment by hydrocarbon/aqueous phase
separation and caustic neutralization, and facility 16015 presented monitoring data after treatment by

equalization, caustic neutralization, and carbon adsorption.

6.3.1.3 Drained FreeLiquids

Drained free liquids are liquids drained from contai nerized waste prior to landfilling. Wastewater
characteristicsand volume of drained freeliquidsvary greatly depending upon the contents and origin of
thewaste. However, they will have smilar characteristicsto the containerized waste and, therefore, smilar
characteristics to landfill leachate. Drained free liquids include other wastewater generated by waste
processing activities, such aswaste stabilization. Waste stabilizationincludesthe chemical fixation or
solidification of thesolid waste. Wastewater generated from these activitiesincludes decant fromthewaste
treated and any associated rinsewaters. Thiswaste processing wasteweter is collected separately and then
combined with leachateand other landfill operation wastewater for treatment at thewastewater treatment
facility.

Responsesto EPA’ sDetail ed Questionnaireindicatethat 25 in-scopelandfillscollect drained freeliquids
at amediandaily flow of 3 galonsper day. 1n 1992, in-scopelandfillsinthe U.S. generated approximeately
0.5 milliongalonsof drained freeliquids. Of this, approximately 715 gallonsweretreated on siteand
47,000 gallons were treated or disposed by other methods such as treatment by a CWT or deep well

injection.

6.3.1.4 Truck and Equipment Washwater

Landfill facilities generate truck and equipment washwater during either truck or equipment washes at the
landfill. Depending on the type and usage of the vehicle/equipment cleaned and the type of landfill, the
washwater volumeand characteristicscanvary greatly. For hazardousand non-hazardouslandfill facilities,
washwater will typicaly be moredilutein strength in comparison to typica leachate characteristicsand

contain mostly solids. Insoluble solids, conssting of mostly inorganics, meta's, and low concentrations of
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organic compounds are the primary source of contaminantsin the washwater. Since truck and equipment
washwater tends to contain the same constituents as the waste being landfilled and are similar in
characteristicto thelandfill leachate, they aretypically combined for treatment with leachate and other
landfill generated wastewater.

Responsesto EPA’ sDetailed Questionnaireindicate that 356 in-scopelandfillscollect truck and equipment
washwater at amedian daily flow of 141 galons per day. In 1992, in-scope landfillsin the U.S. generated
approximately 101 million gallonsof truck and equipment washwater. Of this, gpproximately 38 million
galonsweretreated on site, 9 million gallonswere sent untreated to POTWSs, 1.3 million gallonswere
either treated off Site, recycled back tothe landfill, or sent untreated to a surface water, and 53 million
galonsweretreated or disposed by other methods, such as off-gtetreatment at another landfill wastewater
treatment system or a Centralized Waste Treatment facility, deep well injection, incineration, evaporation,
or land application.

Floor washings are d so generated during routine cleaning and maintenance of landfill facilities. Responses
to EPA’ sDetailed Questionnaireindicatethat 68 in-scopelandfills collect floor washingsat amedian daily
flow of 985 gallons per day. 1n 1992, in-scope landfillsin the U.S. generated approximately 45 million
gdlonsof floor washings. Of this, gpproximately 6.4 million gallonsweretreated on site, 3.3 million galons
were sent untreated to POTWSs, and 35 million gallons were treated or disposed by other methods, as
discussed above.

6.3.2 Pollutant Parameters Analyzed at EPA Sampling Episodes

EPA conducted 19 sampling episodes at 18 landfill facilities. The Agency conducted five episodes at
hazardous|andfill facilitiesand 13 at non-hazardousfacilities. EPA conducted one-day sampling episodes
for the purpose of collecting raw wastewater samples to characterize landfill generated wastewater.

Sampl es callected during the week-long sampling episodesincluded raw wastewater samplesaswell as
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intermediate and effluent samplesto eva uate the entire wastewater trestment system. Chapter 4 discusses

these data collection activities in further detail.

Table 6-7 presents the pollutants analyzed at the one-day and week-long sampling episodes. EPA
andyzed for atota of 470 pollutantsin the raw wastewater, intermediate, and treated effluent waste stream
samples, including 232 toxic and nonconventional organic compounds, 69 toxic and nonconventional
metals, 4 conventional pollutants, and 165 toxic and nonconventional pollutantsincluding pesticides,
herbicides, dioxins, and furans. Thelist of pollutants analyzed are included under the following andytica
methods: method 1613 for dioxins/furans, method 1620 for metals, method 1624 for volatile organics,
method 1625 for semivolatile organics, and methods 1656, 1657, and 1658 for pesticides’herbicides, as

well as classical wet chemistry methods.

Table 6-8 presentsthelist of pollutants analyzed at EPA sampling episodes by subcategory and episode
number and whether EPA detected the pollutant in the facility’ sraw wastewater. |If EPA did not detect
apollutant at afacility, Table 6-8 listsan ND (non-detect) in the appropriaterow. If EPA did detect a
pollutant at afacility, Table 6-8 listsablank, and in cases where EPA did not samplefor apollutant at a
facility, Table 6-8 lists a dash.

EPA collected composite samplesat the week-long sampling eventsat episodes 4626, 4667, 4687, 4690,
4721, and 4759, while EPA collected grab samples at the remaining 12 one-day sampling events. The
Agency developed apreliminary list of pollutantsof interest by eliminating those pollutantsthat EPA never
detected at any facility in asubcategory fromtheinitial list of 470 pollutants. For the Non-Hazardous
subcategory, EPA sampling never detected 316 pollutantsin the raw wastewater at Subtitle D municipal
facilitiesand 324 pollutantsintheraw wastewater a Subtitle D non-municipa facilities. For theHazardous
subcategory, EPA sampling never detected 250 pollutants in the raw wastewater. Therefore, out of the
470 pollutantsinitially analyzed for, EPA detected 154 pollutants at |east once at Subtitle D municipal
facilities and 146 pollutants at |east once at Subtitle D non-municipal facilities. For the Hazardous
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subcategory, EPA detected 220 pollutants at least once at hazardousfacilities. Using the editing criteria
presented in Chapter 7, the Agency reduced thispreiminary list of pollutants of interest to thefina list of
32 pollutants of interest for the Non-Hazardous subcategory (32 pollutants of interest for Subtitle D
municipa facilitiesand 9 pollutants of interest for Subtitle D non-municipal facilities) and 63 pollutants of
interest for the Hazardous subcategory. Tables 6-9 and 6-10 present the median concentration for the
pollutants of interest for both subcategories.

6.3.3 Raw Wastewater Characterization Data

Inorder to characterizewastewater from the Landfillsindustry, EPA compiled raw wastewater datafrom
EPA sampling, the Detailed Questionnaire, the Detailed M onitoring Questionnaire, and the Centralized
Waste Treatment Industry (CWT) database.

EPA reviewed each data source to determine if the data was representative of landfill generated
wastewater. First, EPA selected only those sample points corresponding to raw wastewater. Second,
EPA used severd criteriato eliminate sampling data not considered representative of raw landfill
wadtewater. In characterizing landfill raw wastewater, EPA included only sampled wastewater containing
at least 85 percent leachate and/or gas condensate. Therefore, EPA eliminated raw wastewater data that
conssted mainly of wastewater that isnot subject tothisrule (e.g., ssorm water, ground water, or sanitary
wastewater). Also, EPA eliminated wastewater data containing industrial process wastewater. This
eliminated the possibility of finding pollutants that may not have originated in alandfill.

Next, EPA grouped al data pointsaccording to the classfication of thelandfill, e.g. municipa solid waste,
hazardous waste, or Subtitle D non-municipal solid waste. Many facilities provided data from both
technical questionnaires (the Detail ed Questionnaire and the Detailed M onitoring Questionnaire), and in
several instances, EPA conducted sampling at a facility that also provided data in the technical
guestionnaires. 1n these cases, EPA combined all datafrom the facility to obtain afacility average

concentration for each pollutant. For each subcategory, EPA gathered thefacility averagesfor al pollutants
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into afile caled the Raw Wastewater Source File. EPA then cdculated the median of the facility average
concentrationsin the Source Fileto determine the median raw wastewater concentration for each pollutant
inthe subcategory. Tables6-9 and 6-10 present the median vaues for the Non-Hazardous and Hazardous
subcategories, respectively. EPA refersto thisfile asthe Median Raw Wastewater Concentration File.
Tables6-11 through 6-13 present, by subcategory, the minimum and maximum of the facility average
concentrationsin the Raw Wastewater Source File, dong with the number of observations and number of
non-detect values. Notethat although EPA included CERCLA datain the characterization of hazardous
landfill leechate for the proposal, EPA did not include CERCLA datafor raw wastewater characterization
for the final rule. The CERCLA data consists primarily of contaminated ground water and, since
contaminated ground water isnot subject to theregulations, EPA determined that CERCLA datashould
not be used for hazardous landfill wastewater characterization. Therefore, the raw wastewater
characterization datafor the Hazardous subcategory presented in Tables 6-11 through 6-13 do not include
CERCLA data

6.3.4 Conventional, Toxic, and Selected Nonconventional Pollutant Parameters

TheClean Water Act definesdifferent typesof pollutant parametersused to characterizeraw wastewater.
These parametersinclude conventional, nonconventional, and toxic pollutants. Conventional pollutants

found in landfill generated wastewater include the following:

Total Suspended Solids (TSS)

5-day Biochemical Oxygen Demand (BOD,)
[ pH

Oil and Grease (measured as Hexane Extractable Material)

Totd solidsin wastewater are defined asthe residue remaining upon evaporation of theliquid a just above
itsboiling point. TSSisthe portion of thetotd solidsthat can befiltered out of solutionusingal micron
filter. Raw wastewater TSSinleachateisafunction of thetype and form of wastes accepted for disposa
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at landfill facilities. Landfill design and operational parameters such as depth of fill, compaction, and
capping alsoinfluence the concentration of TSS. BOD; isone of the most important gauges of pollution
potential of awastewater and varies with the amount of biodegradable matter that can be assimilated by
biologica organismsunder aerobic conditions. The nature of thechemicals contained in landfill generated
wastewater affectsthe BOD, dueto thedifferencesin susceptibility of different molecular structuresto
microbiologica degradation. Landfill generated wastewater containing compoundswith lower susceptibility
to decomposition by microorganismstendsto exhibit lower BOD, values, even though thetota organic
loading may bemuch higher when compared to wastewater exhibiting substantially higher BOD, va ues.
For example, alandfill generated wastewater may have alow BOD, value while, at the same time,
exhibitingahigh TOC or COD concentration. Raw wastewater BOD, va ues can vary depending onthe
waste deposited in the landfill and the landfill age, as noted previously in Section 6.3.1.1.

The pH of asolution isaunitless measurement which representsthe acidity or alkalinity of awastewater
stream (or agueous solution) based on the disassociation of the acid or basein the solution into hydrogen
(H*) or hydroxide (OH) ions, respectively. Raw wastewater pH can be afunction of the waste deposited
inalandfill but can vary depending on the conditions within the landfill, as noted previoudy in Section
6.3.1.1. FHuctuationsin pH are controlled readily by equalization followed by neutraization. Control of
pH isnecessary to achieve proper remova of pollutantsin trestment systems such as metalsprecipitation
and biological treatment systems.

Oil and grease a so may be present in selected landfill generated wastewater. Proper control of oil and
greaseisimportant becauseit can interferewith the operation of certain wastewater treatment system
processes such as chemical precipitation and the settling operationsin biological systems. If it isnot
removed prior to discharge, excessivelevelsof oil and grease can interfere with the operation of POTWs

and can create afilm along surface waters, disrupting the biological activities in those waterways.
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Table6-11 presents the minimum and maximum facility average concentration datafor TSS, BOD,, and
oil and greasefor each landfill subcategory and the minimum and maximum facility average vauesfor pH.
EPA obtained the minimum and maximum val ues presented for each pollutant in the table from the Raw
Wastewater Source Filefor both subcategories. The Source File contains many pollutantswhich EPA
detected at |east once in asubcategory but were not necessarily selected as pollutants of interest. EPA

discusses the selection of pollutants of interest in Chapter 7.

EPA also used certain classical nonconventional pollutants for the purposes of raw wastewater
characterization. These pollutant parametersincludethe following: anmoniaas nitrogen, nitrate/nitrite, total
dissolved solids, tota organic carbon, total phenols, chemica oxygen demand, amenable cyanide, and totd
phosphorus. All of these pollutants are pollutants of interest for either the Non-Hazardous or Hazardous
subcategory, with the exception of total phosphorus. For the purposes of presenting raw wastewater
characterization data, EPA included these nonconventiona pollutants with the conventional pollutants for
each landfill subcategory in Table 6-11.

6.3.5 Toxic Pollutants and Remaining Nonconventional Pollutants

Table6-12 presentsthe minimum and maximum facility-average concentration datafor metalsand toxic
pollutantsfor the Non-Hazardous and Hazardous subcategories. EPA obtained the minimum and maximum
values presented for each pollutant in the table from the Raw Wastewater Source File for both
subcategories. Mogt of the pollutantsincluded in Table 6-12 are pollutants of interest for either the Non-
Hazardous or Hazardous subcategory. EPA detected awide range of metalsin raw wastewater from

landfill facilitiesin both subcategoriesincluding both toxic pollutant and nonconventiona pollutant metals.

Table 6-13 presents the minimum and maximum facility average concentration datafor organic toxic and
nonconventiona pollutants for the two subcategories. EPA obtained the minimum and maximum values
presented for each pollutant in the table from the Raw Wastewater Source Filefor both subcategories.
All pollutantsincluded in Table 6-13 are pollutants of interest for either the Non-Hazardous or Hazardous
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subcategory. EPA detected awiderangeof organic pollutantsinraw wastewater at landfill facilitiesin both

subcategories. Many of these are common organic pollutants found in municipal or commercia waste.

6.3.6 Raw Wastewater at Subtitle D Non-Hazar dous L andfills
6.3.6.1 Raw Wastewater at Subtitle D Municipal Landfills

Raw wastewater generated at Subtitle D municipal landfills contained arange of conventional, toxic, and
nonconventional pollutants. Thiswastewater also contained significant concentrations of common
nonconventiona metal s such asiron, magnesium, and manganese. These metasare naturally occurring
elementsfound in raw water, and the presence of these metasin landfill raw wastewater can be attributed
to background levelsin thewater source used at thefacility. Generaly, toxic heavy metaswerefound at
relaively low concentrations. EPA did not find toxic metals such as arsenic, cadmium, mercury, and lead
atreatablelevelsinany of EPA’ ssampling episodes. Typical organic pollutantsfound inleachateincluded
2-butanone (methyl ethyl ketone) and 2-propanone (acetone), which are common solvents used in
household products (such as paintsand nail polish), and common industrial solvents such 4-methyl-2-
pentanone and 1,4-dioxane. EPA detected only trace concentrations of only two pesticides (dichloroprop
and disulfoton) in wastewater from municipal landfills. Additionally, EPA’s data showed high loads of
organic acids such as benzoic acid and hexanoi ¢ acid resulting from anaerobic decomposition of solid

waste.

EPA identified 32 pollutants of interest for Subtitle D municipd landfills, including the following: eight
conventional/nonconventional pollutants, six metals, 16 organics and pesticides/herbicides, and two
dioxing/furans. In the Agency’s sampling episodes, EPA never detected 316 pollutants, while

approximately 122 pollutants were detected but were not present above the minimum level.

6.3.6.2 Raw Wastewater at Subtitle D Non-Municipal Landfills

A subset of the Subtitle D Non-Hazardous landfill subcategory isthe Subtitle D non-municipal landfill.
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Thesetypes of landfills do not accept municipal solid waste or household refuse. Rather, thesefacilities
accept anumber of different types of non-hazardous, non-municipal solid wastes. Waste types accepted
a Subtitle D non-municipd facilitiesinclude, but are not limited to, municipa incinerator ash, indudtrial non-
hazardous wastes and sudges, wastewater treatment plant sludge, yard waste, and construction and

demolition wastes.

EPA identified 9 pollutants of interest for Subtitle D non-municipa landfills, including thefollowing: eight
conventional/nonconventiona pollutantsand onemetal. Inthe Agency’ ssampling episodes, EPA never

detected 324 pollutants, while 136 pollutantswere detected but were not present above theminimum level.

Many Subtitle D non-municipal facilitiesaccept two or more of the non-municipa wastetypesdiscussed
above. Certainfacilities accept only onetype of waste and are referred to as* monofills’. EPA performed
an andysisto determineif Sgnificant differencesexisted in raw wastewater characteristicsfrom SubtitleD
municipa landfillsand these monofill facilities. Asdiscussedin Chapter 5, Section 5.3.1, EPA anayzed
characterization datacollected at municipal solid wastelandfillsand monofillsaspart of EPA’ ssampling
program and analyzed data from several published reports, including prior EPA studies, analyzing
congtruction and demolition monofills, ash monofills, and co-disposal sites. EPA evauated these datato
identify any pollutants found at significant concentrationsin monofillsthat were not found in Subtitle D

municipa landfills.

Based on areview of these datasources, EPA observed that the pollutants present in raw wastewater from
monofillswerenot sgnificantly different from thosefound in Subtitle D municipal landfills, and, infact,
pol lutants present in monofillswereasubset of those pollutantsfound at municipa solid wastelandfills. In
addition, concentrations of virtually al pollutants found in ash, dudge, and construction and demolition
waste monafillswere significantly lower than those found in raw wastewater from Subtitle D municipal
landfills (see Chapter 5, Tables5-3 and 5-4). EPA acknowledgesthat there were no organic pollutants
of interest detected a Subtitle D non-municipa landfills, and that some monofills, such asash monafills, may
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have alow organic content and, therefore, may not be able to use the selected BPT/BAT treatment
technology (biological trestment) to treat the wastewater. However, EPA concluded that these Subtitle
D non-municipa facilitiescanmeet theBPT/BAT limitationsusing avail abletechnol ogies. Thesetreatment
systemsmay beingalled at costs comparableto thosefor biological treatment. Asdiscussed in Chapter
11, EPA established equivalent effluent limitations for all Subtitle D non-hazardous landfills.

6.3.6.3 Dioxinsand Furansin Raw Wastewater at Subtitle D Non-Hazar dous L andfills

Thereare210isomersof chlorinated dibenzo-p-dioxins (CDD) and chlorinated dibenzofurans (CDF).
EPA isprimarily concerned with the 2,3,7,8-substituted congeners, of which EPA considers 2,3,7,8-
TCDD to be the most toxic and isthe only one that isatoxic pollutant. EPA considers non- 2,3,7,8-
substituted congenersto belesstoxic, in part, because they are not readily absorbed by living organisms.
Dioxins and furans may be formed as by-productsin certainindustria unit operationsrelated to petroleum
refining, pesticide and herbicide production, paper bleaching, and production of materialsinvolving
chlorinated compounds. Dioxinsand furansare not water-soluble and are not expected to leach out of

non-hazardous landfills in significant quantities.

Aspart of EPA sampling episodesat 13 non-hazardouslandfills, EPA analyzed raw wastewater samples
for 17 congenersof dioxinsand furans. Table 6-14 presentstheresultsof the dataanalyses. EPA also
used additional raw leachate datafrom ash monofillsfrom previous EPA studies, asdiscussed in Chapter
5, Section 5.3.1. EPA found low levels of OCDD, HpCDD, and HXCDD in raw wastewater at severa
landfills. The Agency did not detect the most toxic dioxin congener, 2,3,7,8-TCDD, in raw wastewater
at aSubtitle D landfills. All concentrationsof dioxinsand furansin raw, untreated wastewater were wel|
below the Universal Treatment Standards for FO39 wastes (multi-source leachate) in 40 CFR 268.48,
which establish minimum concentration standards based on based on the Best Demonstrated Available
Treatment Technology (BDAT)". At the concentrations found in raw landfill wastewater, EPA expects

EPA bases UTS on the BDAT for each listed hazardous waste. BDAT represents the treatment technology that EPA concludes is the most
effective for treating a particular waste that is also readily available to generators and treaters.
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dioxinsand furansto partition to the biologicd dudge aspart of the BPT/BAT treatment technologies. EPA
included the partitioning of dioxinsand furansto the dudgein the eval uation of treetment benefits and water
qudity impacts. EPA sampling dataand cd culations concludethat the concentrationsof dioxinsand furans

present inthe wastewater would not prevent the dudgefrom being redeposited in anon-hazardous landfill.

6.3.7 Raw Wastewater at Subtitle C Hazardous L andfills

The Agency used datafrom EPA sampling episodes and industry supplied data obtained through the
technical questionnairesto characterizeraw wastewater from Subtitle C hazardouslandfills. Wastewater
generated at Subtitle C landfills contained a wide range of conventional, toxic, and nonconventional
pollutants at treatablelevels. Therewereasgnificantly greater number of pollutantsfound in hazardous
landfill raw wastewater in comparison to non-hazardous landfills. Pollutants which were common to both
untreated non-hazardous and hazardous wastewater were generally an order of magnitude higher in
concentration in hazardous landfill wastewater. The list of pollutants of interest for the Hazardous
subcategory (presented in Table 6-10), which includes 63 parameters, reflectsthe more toxic nature of
hazardous|andfill wastewater and the wide range of industrial waste sources. Chapter 7 discussesthe
methodol ogy for determining pollutants of interest. For further discussion on the differences between

hazardous and non-hazardous landfill leachate, see Chapter 5, Section 5.3.1.

Pollutantstypical of raw leachate from hazardousfacilities and found at higher median concentrationsthan
a Subtitle D facilitiesincluded arsenic, chromium, copper, nickel, and zinc. EPA did not detect cadmium,
lead, and mercury at treatable concentrations in the raw wastewater for any of the hazardous landfills

sampled during EPA sampling episodes.

EPA identified atotal of 63 pollutantsof interest for Subtitle C hazardouslandfills, including thefollowing:
11 conventional/nonconventional pollutants, 11 metals, 37 organics and pesticides/herbicides, and 4
dioxinsg/furans. EPA sampling episodes never detected 250 pollutants, while gpproximately 157 pollutants

were detected but were not present above the minimum level.
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6.3.7.1 Dioxinsand Furansin Raw Wastewater at Subtitle C Hazardous L andfills

Aspart of EPA sampling episodesat two in-scope Subtitle C landfillsand two in-scope pre-1980 industrid

landfills, EPA andyzed raw leachate samplesfor 17 congenersof dioxinsand furans. Table 6-15 presents
the results of these andyses. Asin the Non-Hazardous subcategory, EPA did not detect the most toxic
dioxin congener, 2,3,7,8-TCDD, at any in-scope hazardous/industrial landfill. EPA found low levels of
severa congenersin raw wastewater at many of the sampled landfills. Low levelsof OCDD, OCDF,
HpCDD, and HpCDF were detected in over haf of thelandfillssampled. However, dl concentrations of
dioxinsand furansinraw, untreated wastewater werewell below the Universa Treatment Standards (UTS)
for FO39 wastes (multi-source leachate) in 40 CFR 268.48, which establish minimum concentration
standardsbased on BDAT. At theconcentrationsfoundinraw landfill wastewater, EPA expectsdioxins
and furans to partition to the biological sludge as part of the BPT/BAT treatment technol ogies.
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Table 6-1: Wastewater Generated in 1992: Hazardous Subcategory (gallons)

Discharge Wastewater Treated Treated Untreated to Untreated Recycled Other

Type Type On-Site Off-Site POTW to Surface Water Flow

Indirect Leachate 37,600,000 0 0 0 0 0
Gas Condensate 772,000 0 0 0 0 0
Truck/Equipment 1,220,000 0 101,000 0 0 0
Washwater
Floor Washings 706,000 0 0 0 0 0
Storm Water 0 0 4,740,000 294,000,000 0 0
Total Indirect 40,298,000 0 4,841,000 294,000,000 0 0

Zero Leachate 18,100,000 20,600,000 0 0 0 169,000,000
Gas Condensate 8,390,000 0 0 0 0 0
Drained Free 0 0 0 0 0 47,000
Liquids
Truck/Equipment 28,400 513,000 0 0 0 50,300,000
Washwater
Floor Washings 0 0 0 0 0 35,000,000
Contaminated 28,700,000 0 0 0 0 0
Ground Water
Storm Water 0 2,300,000 30,700,000 662,000,000 0 0
Total Zero 55,218,400 23,413,000 30,700,000 662,000,000 0 254,347,000

Subcategory Total 95,516,400 23,413,000 35,541,000 956,000,000 0 254,347,000
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Table 6-2: Wastewater Generated in 1992: Non-Hazardous Subcategory Municipal Facilities (gallons)

Discharge Wastewater Treated Treated Untreated to Untreated Recycled Other

Type Type On-Site Off-Site POTW to Surface Water Flow

Direct Leachate 565,000,000 782,000 804,000 167,000,000 49,000 94,400,000
Gas Condensate 1,570,000 0 0 0 0 0
Drained Free Liquids 715 0 0 0 0 0
Truck/Equipment 15,300,000 0 0 0 0 0
Washwater
Floor Washings 4,890,000 0 0 0 0 0
Contaminated 163,000,000 0 0 0 0 0
Ground Water
Storm Water 348,000,000 0 0 3,430,000,000 0 0
Total Direct 1,097,760,715 782,000 804,000 3,597,000,000 49,000 94,400,000

Indirect Leachate 777,000,000 7,640,000 3,640,000,000 0 29,800,000 5,870,000
Gas Condensate 9,700,000 65,900 793,000 0 0 19,700
Truck/Equipment 20,700,000 0 9,060,000 594,000 0 0
Washwater
Floor Washings 794,000 0 3,320,000 0 0 0
Contaminated 226,000,000 0 0 0 0 0
Ground Water
Storm Water 3,710,000,000 0 677,000,000 3,890,000,000 85,400,000 1,060,000,000
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Table 6-2: Wastewater Generated in 1992: Non-Hazardous Subcategory Municipal Facilities (gallons) (cont’ d)

Discharge Wastewater Treated Treated Untreated to Untreated Recycled Other

Type Type On-Site Off-Site POTW to Surface Water Flow

Indirect Total Indirect 4,744,194,000 7,705,900 | 4,330,173,000 3,890,594,000 | 115,200,000 1,065,889,700

Zero Leachate 170,000,000 [ 561,000,000 0 0| 233,000,000 88,600,000
Gas Condensate 0 1,610,000 0 0 0 0
Truck/Equipment 425,000 0 0 0 177,000 2,990,000
Washwater
Contaminated 296,000,000 0 0 0 0 0
Ground Water
Storm Water 3,930,000 0 0 137,000,000 | 212,000,000 24,700,000
Total Zero 470,355,000 | 562,610,000 0 137,000,000 | 445,177,000 116,290,000

Subcategory Total 6,312,309,715 | 571,097,900 | 4,330,977,000 7,624,594,000 | 560,426,000 1,276,579,700
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Table 6-3: Wastewater Generated in 1992: Non-Hazardous Subcategory Non-Municipal Facilities (gallons)

Discharge Wastewater Treated Treated Untreated to Untreated Recycled Other

Type Type On-Site Off-Site POTW to Surface Water Flow

Direct Leachate 0 0 0 250,000,000 0 0
Storm Water 0 0 0 4,900,000 0 0
Total Direct 0 0 0 254,900,000 0 0

Indirect Leachate 47,400,000 0 57,000,000 0 85,100,000 0
Contaminated 0 0 4,120,000 0 0 0
Ground Water
Storm Water 19,800,000 0 0 0 0 43,100,000
Total Indirect 67,200,000 0 61,120,000 0 85,100,000 43,100,000

Zero Leachate 56,700 129,000,000 0 0 0 0
Truck/Equipment 2,000 0 0 0 0 0
Washwater
Total Zero 58,700 129,000,000 0 0 0 0

Subcategory Total 67,258,700 129,000,000 61,120,000 254,900,000 85,100,000 43,100,000




0€-9

Table 6-4: Quantity of In-Scope Wastewater Generated in 1992 (gallons)

Subcategory
Discharge q q Total Total
Status Non-Hazardous Hazardous Wastewater Number of
Subtitle D Subtitle D SubtitleD | Subtitle C SubtitleC | Generated Facilities
Municipal Non-Municipal Facilities Facilities
Direct 849,679,000 249,659,000 143 0 0 1,099,338,000 143
Indirect 4,509,255,000 189,511,000 756 40,361,000 6| 4,739,127,000 762
Z€ero 1,058,156,000 128,633,000 338 302,112,000 139 1,488,901,000 477
Total 6,417,090,000 567,803,000 1,237 342,473,000 145 | 7,327,366,000 1,382




Table 6-5: Contaminant Concentration Ranges in Municipal Leachate as Reported in Literature Sources

Pollutant George Chain/Dewalle Metry/Cross Cameron Wisconsin Report Sobotka Report
Parameter (1972) (1977) (1977) (1978) (20 Sites) (44 Sites)
Conventional
BOD 9 - 54,610 81 - 33,360 2,200 - 720,000 9 - 55,000 ND - 195,000 7 - 21,600
pH 37 - 85 37 - 85 37 - 85 37 -85 5 -89 54 - 80
TSS 6 - 2,685 10 - 700 13 - 26,500 2 - 140,900 28 - 2,835
Non-Conventional
Alkalinity 0 - 20,850 0 - 20,850 310 - 9,500 0 - 20,900 ND - 15,050 0 - 7,375
Bicarbonate 3260 - 5,730
Chlorides 34 - 2,800 4.7 - 2,467 47 - 2,350 34 - 2,800 2 - 11,375 120 - 5475
COD 0 - 89,520 40 - 89,520 800 - 750,000 0 - 9,000 6.6 - 97,900 440 - 50,450
Fluorides 0-213 0 - 074 0.12 - 0.790
Hardness 0 - 22,800 0 - 22,800 35 - 8700 0 - 22,800 52 - 225,000 0.8 - 9,380
NH3-Nitrogen 0 - 1,106 0 - 1,106 02 - 845 0 - 1,106 11.3 - 1,200
NO3-Nitrogen 0 - 1,300 02 - 1,029 45 - 18 0 - 5095
Organic Nitrogen 24 - 550 45 - 782
Ortho-Phosphorus 65 - 85 03 - 136 0-154
Sulfates 1 - 1826 1 - 1558 20 - 1,370 0 - 1,826 ND - 1,850 8 - 500
Sulfide 0- 013
TOC 256 - 28,000 ND - 30,500 5- 6,884
TDS 0 - 42,276 584 - 44,900 100 - 51,000 0 - 42,300 584 - 50,430 1,400 - 16,120
Total-K-Nitrogen 0 - 1416 2 - 3,320 47.3 - 938
Tota Phosphorus 1- 154 0 - 130 ND - 234
Tota Solids 0 - 59,200 1,900 - 25,873
Metals
Aluminum 0- 122 ND - 85 0.010 - 5.07
Arsenic 0-116 ND - 70.2 0 - 0.08
Barium 0-54 ND - 125 0.01 - 10
Beryllium 0-03 ND - 036 0.001 - 0.01
Boron 03-73 0.867 - 13
Cadmium 0.03 - 17 0-019 ND - 0.04 0-01
Calcium 5 - 4,080 60 - 7,200 240 - 25570 5 - 4,000 200 - 2,500 95.5 - 2,100
Total Chromium 0- 334 ND - 5.6 0.001 - 1.0
Copper 0 - 99 0 - 99 0-10 ND - 4.06 0.003 - 0.32
Cyanide 0-011 ND - 6 0-40
Iron 0.2 - 5,500 0 - 2820 012 - 1,700 0.2 - 5500 ND - 1,500 0.22 - 1,400
Lead 0 - 05 <010 - 20 0-50 0 - 142 0.001 - 1.11
Magnesium 16.5 - 15,600 17 - 15,600 64 - 547 16.5 - 15,600 ND - 780 76 - 927
Manganese 0.06 - 1,400 0.09 - 125 13 0.06 - 1,400 ND - 311 0.03 - 43
Mercury 0 - 0.064 ND - 0.01 0 - 0.02
Molybendum 0-052 0.01 - 1.43
Nickel 0.01 - 0.8 ND - 75 0.01 - 1.25
Potassium 28 - 3,770 28 - 3,770 28 - 3,800 2.8 - 3,770 ND - 2,800 30 - 1,375
Sodium 0 - 7,700 0 - 7,700 85 - 3,800 0 - 7,700 12 - 6,010
Titanium 0-50 <0.01
Vanadium 0-14 0.01
Zinc 0 - 1,000 0 - 370 003 - 135 0 - 1,000 ND - 731 0.01 - 67

All concentrationsin mg/L, except pH (std units).

ND = Non-detect
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Table 6-6. Landfill Gas Condensate (from Detailed Questionnaire)

QID Pollutant #0bs | #ND [Avg.Conc. | Unit
16012 | Conventional
Oil & Grease 1 0 422 mg/L
Metals
Arsenic 1 0 570 ug/L
16015 | Organics

1,2-Benzenedicarboxylic Acid, Diethyl Ester 3 1 2.0 mg/L
1,3-Butadiene, 1,1,2,3,4,4-Hexachloro- 3 1 2.2 mg/L
1,3-Dichlorobenzene 3 1 1.2 mg/L
1,4-Dichlorobenzene 3 1 2.0 mg/L
2,4,6-Trichlorophenol 3 2 15.0 mg/L
2,4-Dichlorophenol 3 2 15.0 mg/L
2,4-Dimethylphenol 3 2 17.3 mg/L
2,6-Dinitrotoluene 3 2 5.83 mg/L
2-Methyl-4,6-Dinitrophenol 3 0 100 mg/L
2-Nitrophenol 3 2 175 mg/L
3,4-Benzopyrene 3 2 2.0 mg/L
3-Methyl-4-Chlorophenol 3 1 20.0 mg/L
Benz(E)Acephenenthrylene 3 2 2.33 mg/L
Benzenamine, 4-Nitro- 3 1 2.2 mg/L
Benzene, Nitro- 3 2 4.3 mg/L
Benzene Hexachloride 3 1 2.3 mg/L
Benzene, Ethyl- 3 2 34 mg/L
Benzene, Methyl- 3 2 2.6 mg/L
Benzo(Def)Phenanthrene 3 1 2.2 mg/L
Bis(2-Chloroethoxy)Methane 3 2 2.8 mg/L
Chloroform 3 2 3.9 mg/L
Di-n-propyl Nitrosamine 3 0 33 mg/L
Ethene, Trichloro 3 2 25 mg/L
Ethene, Tetrachloro- 3 1 10.6 mg/L
O-Chlorophenol 3 2 8.7 mg/L
Residue, Non-flammable 3 0 27.2 mg/L
Metals
Gold 3 1 0.04 mg/L
Lead 3 2 0.13 mg/L
Zinc 3 0 0.14 mg/L

16012:  Treated effluent after hydrocarbon/aqueous phase separation and caustic neutralization.

16015:  Treated effluent after equalization, caustic neutralization, and carbon adsorption.

QID: Questionnaire ID number

#0bs.  Number of observations

#ND: Number of non-detects
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Table 6-7: EPA Sampling Episode Pollutants Analyzed

POLLUTANT CASNUM |[POLLUTANT CASNUM
CLA SSSICAL WET CHEMISTRY 1657: PESTICIDES/HERBICIDES

AMENABLECYANIDE C-025 [IM ETHAMIDOPHOS 10265-92-6
AMMONIA NITROGEN 7664-41-7|[METHYL CHLORPYRIFOS 5598-13-0
BOD C-002 [IM ETHYL PARATHION 298-00-0
CHLORIDE 16887-00-6 IM ETHYL TRITHION 953-17-3
cobD C-004 IMEVINPHOS 7786-34-7
FLUORIDE 16984-48-8 IMONOCROTOPHOS 6923-22-4
HEXA NEEXTRACTABLE MATERIAL C-036 INALED 300-76-5
HEXAVALENTCHROMIUM 18540-29-9 |[PARA THION (ETHYL) 56-38-2
NITRATE/NITRITE C-005 |PHORATE 298-02-2
PH C-006 [PHOSMET 732-11-6
RECOVERABLE OILAND GREA SE C-007 [IPHOSPHA MIDON E 297-99-4
TDS C-010 [PHOSPHA MIDON Z 23783-98-4
TOC C-012 |[RONNEL 299-84-3
TOTALCYANIDE 57-12-5 |SULFOTEPP 3689-24-5
TOTALPHENOLS C-020 |[SULPROFOS 35400-43-2
TOTALPHOSPHORUS 14265-44-2 |TEPP 107-49-3
TOTALSOLIDS C-008 [TERBUFOS 13071-79-9
TOTA L SULFIDE 18496-25-8 |TETRA CHLORVINPHOS 22248-79-9
TSS C-009 |TOKUTHION 34643-46-4
1613: DIOXINS/FURA NS TRICHLORFON 52-68-6
2378-TCDD 1746-01-6 [TRICHLORONA TE 327-98-0
2378-TCDF 51207-31-9 |[TRICRESYLPHOSPHA TE 78-30-8
12378-PECDD 40321-76-4 [TRIMETHYLPHOSPHA TE 512-56-1
12378-PECDF 57117-41-6|1656: PESTICIDES/HERBICIDES

23478-PECDF 57117-31-4 |JACEPHA TE 30560-19-1
123478-HXCDD 39227-28-6 |[ACIFLUORFEN 50594-66-6
123678-HXCDD 57653-85-7 |ALACHLOR 15972-60-8
123789-HXCDD 19408-74-3 |ALDRIN 309-00-2
123478-HXCDF 70648-26-9 |A TRA ZINE 1912-24-9
123678-HXCDF 57117-44-9 |IBENFLURALIN 1861-40-1
123789-HXCDF 72918-21-9 |ALPHA -BHC 319-84-6
234678-HXCDF 60851-34-5|BETA-BHC 319-85-7
1234678-HPCDD 35822-46-9 |GAMMA -BHC 58-89-9
1234678-HPCDF 67562-39-4 IDELTA -BHC 319-86-8
1234789-HPCDF 55673-89-7|[BROMACIL 314-40-9
OoCDD 3268-87-9 |[BROMOXYNILOCTANOATE 1689-99-2
OCDF 39001-02-0 |[BUTA CHLOR 23184-66-9
1657: PESTICIDES/HERBICIDES CAPTAFOL 2425-06-1
AZINPHOSETHYL 2642-71-9 [CAPTAN 133-06-2
AZINPHOSMETHYL 86-50-0 [CARBOPHENOTHION 786-19-6
CHLORFEVINPHOS 470-90-6 |JALPHA -CHLORDANE 5103-71-9
CHLORPYRIFOS 2921-88-2|[GAMMA -CHLORDANE 5103-74-2
COUM APHOS 56-72-4 [CHLOROBENZILATE 510-15-6
CROTOXYPHOS 7700-17-6 [CHLORONEB 2675-77-6
DEF 78-48-8 [CHLOROPROPYLATE 5836-10-2
DEMETON A 8065-48-3A |[CHLOROTHALONIL 1897-45-6
DEMETON B 8065-48-3B IDIBROMOCHLOROPROPANE 96-12-8
DIA ZINON 333-41-5|DACTHAL(DCPA) 1861-32-1
DICHLORFENTHION 97-17-6 |4,4'-DDD 72-54-8
DICHLORVOS 62-73-7|4,4'-DDE 72-55-9
DICROTOPHOS 141-66-2|4,4'-DDT 50-29-3
DIMETHOATE 60-51-5 [DIALLATE A 2303-16-4A
DIOXA THION 78-34-2 IDIALLATEB 2303-16-4B
DISULFOTON 298-04-4 IDICHLONE 117-80-6
EPN 2104-64-5|DICOFOL 115-32-2
ETHION 563-12-2 IDIELDRIN 60-57-1
ETHOPROP 13194-48-8 [ENDOSULFAN | 959-98-8
FAMPHUR 52-85-7 [ENDOSULFAN |1 33213-65-9
FENSULFOTHION 115-90-2 [ENDOSULFAN SULFATE 1031-07-8
FENTHION 55-38-9 [ENDRIN 72-20-8
HEXAMETHYLPHOSPHORAMIDE 680-31-9 |[ENDRIN ALDEHYDE 7421-93-4
LEPTOPHOS 21609-90-5 |[ENDRIN KETONE 53494-70-5
M ALATHION 121-75-5 [ETHA LFLURALIN 55283-68-6
M ERPHOS 150-50-5 [ETRA DIA ZOLE 2593-15-9
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Table 6-7: EPA Sampling Episode Pollutants Analyzed (continued)

POLLUTANT CASNUM |[POLLUTANT CA S NUM
1656: PESTICIDES/HERBICIDES 1620: M ETA LS

FENARIMOL 60168-88-9 |[GERM ANIUM 7440-56-4
HEPTA CHLOR 76-44-8 [GOLD 7440-57-5
HEPTACHLOR EPOXIDE 1024-57-3 |[HA FNIUM 7440-58-6
ISODRIN 465-73-6 [HOLM IUM 7440-60-0
ISOPROPALIN 33820-53-0 [INDIUM 7440-74-6
KEPONE 143-50-0 [IODINE 7553-56-2
METHOXYCHLOR 72-43-5 [IRIDIUM 7439-88-5
M ETRIBUZIN 21087-64-9 [IRON 7439-89-6
M IREX 2385-85-5 |LANTHANUM 7439-91-0
NITROFEN 1836-75-5 [LEA D 7439-92-1
NORFLUORA ZON 27314-13-2 [LITHIUM 7439-93-2
PCB-1016 12674-11-2 [LUTETIUM 7439-94-3
PCB-1221 11104-28-2 |[M AGNESIUM 7439-95-4
PCB-1232 11141-16-5|M ANGA NESE 7439-96-5
PCB-1242 53469-21-9 [IM ERCURY 7439-97-6
PCB-1248 12672-29-6 IMOLYBDENUM 7439-98-7
PCB-1254 11097-69-1 INEODYM IUM 7440-00-8
PCB-1260 11096-82-5 [NICKEL 7440-02-0
PENTA CHLORONITROBENZENE 82-68-8 [INIOBIUM 7440-03-1
PENDAMETHA LIN 40487-42-1 |OSM IUM 7440-04-2
CIS-PERM ETHRIN 61949-76-6 [IPALLADIUM 7440-05-3
TRANS-PERM ETHRIN 61949-77-7 [IPHOSPHORUS 7723-14-0
PERTHA NE 72-56-0 [PLATINUM 7440-06-4
PROPA CHLOR 1918-16-7 [POTA SSIUM 7440-09-7
PROPA NIL 709-98-8 |IPRA SEODYM IUM 7440-10-0
PROPA ZINE 139-40-2 [RHENIUM 7440-15-5
SIMAZINE 122-34-9 |[RHODIUM 7440-16-6
STROBANE 8001-50-1 |RUTHENIUM 7440-18-8
TERBACIL 5902-51-2 |[SAM ARIUM 7440-19-9
TERBUTHY LA ZINE 5915-41-3 |[SCANDIUM 7440-20-2
TOXAPHENE 8001-35-2 |SELENIUM 7782-49-2
TRIADIMEFON 43121-43-3 |SILICON 7440-21-3
TRIFLURA LIN 1582-09-8 [SILVER 7440-22-4
1658: PESTICIDES/HERBICIDES SODIUM 7440-23-5
DA LAPON 75-99-0 [STRONTIUM 7440-24-6
DICAMBA 1918-00-9 [SULFUR 7704-34-9
DICHLOROPROP 120-36-5 |TANTA LUM 7440-25-7
DINOSEB 88-85-7 [TELLURIUM 13494-80-9
M CPA 94-74-6 [TERBIUM 7440-27-9
M CPP 7085-19-0 |[THALLIUM 7440-28-0
PICLORA M 1918-02-1 [THORIUM 7440-29-1
2,4-D 94-75-7 [THULIUM 7440-30-4
2,4-DB 94-82-6 [TIN 7440-31-5
2,45-T 93-76-5 |[TITANIUM 7440-32-6
2,45-TP 93-72-1 [TUNGSTEN 7440-33-7
1620: M ETA LS URANIUM 7440-61-1
ALUMINUM 7429-90-5 |VANADIUM 7440-62-2
ANTIMONY 7440-36-0 |[YTTERBIUM 7440-64-4
A RSENIC 7440-38-2 |[YTTRIUM 7440-65-5
BARIUM 7440-39-3 |ZINC 7440-66-6
BERYLLIUM 7440-41-7 |ZIRCONIUM 7440-67-7
BI1SM UTH 7440-69-911624: VOLATILE ORGANICS

BORON 7440-42-8 |1, 1-DICHLOROETHANE 75-34-3
CADMIUM 7440-43-9 |1, 1-DICHLOROETHENE 75-35-4
CALCIUM 7440-70-2 |11,1,1-TRICHLOROETHANE 71-55-6
CERIUM 7440-45-111,1,12-TETRACHLOROETHANE 630-20-6
CHROM IUM 7440-47-3 |11,1,2-TRICHLOROETHANE 79-00-5
COBALT 7440-48-4 11,1,22-TETRACHLOROETHANE 79-34-5
COPPER 7440-50-8 |1,2-DIBROMOETHANE 106-93-4
DY SPROSIUM 7429-91-6 |1,2-DICHLOROETHANE 107-06-2
ERBIUM 7440-52-0 |1,2-DICHLOROPROPANE 78-87-5
EUROPIUM 7440-53-111,2,3-TRICHLOROPROPANE 96-18-4
GADOLINIUM 7440-54-2 |11 3-DICHLOROPROPANE 142-28-9
GALLIUM 7440-55-3 |1, 4-DIOXANE 123-91-1
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Table 6-7: EPA Sampling Episode Pollutants Analyzed (continued)

POLLUTANT CASNUM |[POLLUTANT CASNUM
1624: VOLATILE ORGANICS 1625: SEMIVOLATILE ORGANICS

2-BUTANONE (M EK) 78-93-3|2-BROMOCHLOROBENZENE 694-80-4
2-CHLORO-1,3-BUTADIENE 126-99-8 |[2-CHLORONA PHTHA LENE 91-58-7
2-CHLOROETHYLVINYLETHER 110-75-8 [2-CHLOROPHENOL 95-57-8
2-HEXA NONE 591-78-6 [2-1SOPROPYLNAPHTHALENE 2027-17-0
2-M ETHYL-2-PROPENENITRILE 126-98-7 [2-M ETHYL-46-DINITROPHENOL 534-52-1
2-PROPA NONE (ACETONE) 67-64-1|2-M ETHYLBENZOTHIOA ZOLE 120-75-2
2-PROPENA L (ACROLEIN) 107-02-8 [2-M ETHYLNA PHTHA LENE 91-57-6
2-PROPEN-1-OL (ALLYLALCOHOL) 107-18-6 [2-NITROANILINE 88-74-4
3-CHLOROPROPENE 107-05-1 [2-NITROPHENOL 88-75-5
4-M ETHYL-2-PENTANONE 108-10-1 [2-PHENYLNA PHTHA LENE 612-94-2
A CRYLONITRILE 107-13-1|2-PICOLINE 109-06-8
BENZENE 71-43-2 |2-(M ETHYLTHIO)BENZOTHIA ZOLE 615-22-5
BROMODICHLOROMETHANE 75-27-4 |2,3-BENZOFLUORENE 243-17-4
BROMOFORM 75-25-2|2,3-DICHLOROANILINE 608-27-5
BROMOMETHANE 74-83-9|2,3-DICHLORONITROBENZENE 3209-22-1
CARBONDISULFIDE 75-15-012,3,46-TETRA CHLOROPHENOL 58-90-2
CHLOROA CETONITRILE 107-14-2 |2,3,6-TRICHLOROPHENOL 933-75-5
CHLOROBENZENE 108-90-7 |2,4-DIAMINOTOLUENE 95-80-7
CHLOROETHANE 75-00-3|2,4-DICHLOROPHENOL 120-83-2
CHLOROFORM 67-66-3|2,4-DIMETHYLPHENOL 105-67-9
CHLOROMETHA NE 74-87-3|2,4-DINITROPHENOL 51-28-5
CIS-13-DICHLOROPROPENE 10061-01-5|2,4-DINITROTOLUENE 121-14-2
CROTONALDEHYDE 4170-30-3 |12,45-TRICHLOROPHENOL 95-95-4
DIBROMOCHLOROMETHANE 124-48-1(2,45-TRIMETHY LA NILINE 137-17-7
DIBROMOMETHANE 74-95-312,4,6-TRICHLOROPHENOL 88-06-2
DIETHYLETHER 60-29-7 [2,6-DICHLORO-4-NITROA NILINE 99-30-9
ETHYLBENZENE 100-41-4 [26-DICHLOROPHENOL 87-65-0
ETHYLCYANIDE 107-12-0|2,6-DINITROTOLUENE 606-20-2
ETHYLMETHA CRYLA TE 97-63-22,6-DI-TERT-BUTY L-P-BENZOQUINONE 719-22-2
IODOM ETHANE 74-88-4 |I3-BROMOCHLOROBENZENE 108-37-2
ISOBUTYLALCOHOL 78-83-1|3-CHLORONITROBENZENE 121-73-3
METHYLENE CHLORIDE 75-09-2 |3-M ETHYLCHOLANTHRENE 56-49-5
M -XYLENE 108-38-3 [3-NITROANILINE 99-09-2
O+P XYLENE 136777-61-2 |[3,3-DICHLOROBENZIDINE 91-94-1
TETRA CHLOROETHENE 127-18-433'-DIMETHOXYBENZIDINE 119-90-4
TETRA CHLOROMETHANE 56-23-5|3,5-DIBROMO-4-HYDROXYBENZONITRILE 1689-84-5
TOLUENE 108-88-3 3,6-DIM ETHYLPHENANTHRENE 1576-67-6
TRANS-1,2-DICHLOROETHENE 156-60-5|4-AMINOBIPHENYL 92-67-1
TRANS-13-DICHLOROPROPENE 10061-02-6 |4-BROMOPHENYLPHENYLETHER 101-55-3
TRANS-14-DICHLORO-2-BUTENE 110-57-6 [4-CHLORO-2-NITROANILINE 89-63-4
TRICHLOROETHENE 79-01-6 [4-CHLORO-3-M ETHYLPHENOL 59-50-7
TRICHLOROFLUOROMETHANE 75-69-4 |[4-CHLOROA NILINE 106-47-8
VINYLACETATE 108-05-4 |[4-CHLOROPHENYLPHENYLETHER 7005-72-3
VINYL CHLORIDE 75-01-4 |[4-NITROANILINE 100-01-6
1625: SEMIVOLATILE ORGANICS 4-NITROBIPHENYL 92-93-3
1-M ETHYLFLUORENE 1730-37-6 [4-NITROPHENOL 100-02-7
1-M ETHYLPHENANTHRENE 832-69-9|44-M ETHYLENE-BIS(2-CHLOROA NILINE) 101-14-4
1-PHENYLNAPHTHA LENE 605-02-7 [45-M ETHYLENE-PHENANTHRENE 203-64-5
12-DIBROMO-3-CHLOROPROPA NE 96-12-8 |[5-CHLORO-O-TOLUIDINE 95-79-4
12-DICHLOROBENZENE 95-50-1 |5-NITRO-O-TOLUIDINE 99-55-8
12-DIPHENYLHYDRA ZINE 122-66-7 |7,12-DIMETHYLBENZ(A)ANTHRA CENE 57-97-6
123-TRICHLOROBENZENE 87-61-6 |JACENAPHTHENE 83-32-9
123-TRIMETHOXYBENZENE 634-36-6 |ACENAPHTHYLENE 208-96-8
12,4-TRICHLOROBENZENE 120-82-1 |[ACETOPHENONE 98-86-2
12,45-TETRACHLOROBENZENE 95-94-3 |JALPHA -NAPHTHYLAMINE 134-32-7
12:34-DIEPOXYBUTANE 1464-53-5 |ALPHA -TERPINEOL 98-55-5
13-BENZENEDIOL (RESORCINOL) 108-46-3 [ANILINE 62-53-3
13-DICHLORO-2-PROPANOL 96-23-1 |ANTHRA CENE 120-12-7
13-DICHLOROBENZENE 541-73-1 |ARAMITE 140-57-8
135-TRITHIANE 291-21-4 [ BENZANTHRONE 82-05-3
14-DICHLOROBENZENE 106-46-7 [BENZENETHIOL 108-98-5
14-DINITROBENZENE 100-25-4 [BENZIDINE 92-87-5
14-NAPHTHOQUINONE 130-15-4 [BENZOICACID 65-85-0
15-NAPHTHALENEDIAMINE 2243-62-1 |[BENZO(A)ANTHRA CENE 56-55-3
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Table 6-7: EPA Sampling Episode Pollutants Analyzed (continued)

POLLUTANT CASNUM |[POLLUTANT CASNUM
1625: SEMIVOLATILE ORGANICS 1625: SEMIVOLATILE ORGANICS

BENZO(A)PYRENE 50-32-8 IN-NITROSOMORPHOLINE 59-89-2
BENZO(B)FLUORANTHENE 205-99-2 IN-NITROSOPIPERIDINE 100-75-4
BENZO(GHI)PERYLENE 191-24-2 IN,N-DIMETHYLFORMAMIDE 68-12-2
BENZO(K)FLUORANTHENE 207-08-9 |O-ANISIDINE 90-04-0
BENZYLALCOHOL 100-51-6 |O-CRESOL 95-48-7
BETA-NAPHTHYLAMINE 91-59-8 |O-TOLUIDINE 95-53-4
BIPHENYL 92-52-4 |[P-CRESOL 106-44-5
BIS(2-CHLOROETHOXY)METHANE 111-91-1 |[P-CYMENE 99-87-6
BI1S(2-CHLOROETHYL)ETHER 111-44-4 |[P-DIMETHYLAMINO-AZOBENZENE 60-11-7
B1S(2-CHLOROISOPROPYL)ETHER 108-60-1 [PENTA CHLOROBENZENE 608-93-5
BIS(2-ETHYLHEXYL)PHTHA LATE 117-81-7 |PENTACHLOROETHA NE 76-01-7
BUTYLBENZYLPHTHALATE 85-68-7 [PENTA CHLOROPHENOL 87-86-5
CA RBA ZOLE 86-74-8 [IPENTAMETHYLBENZENE 700-12-9
CHRYSENE 218-01-9 [PERYLENE 198-55-0
CROTOXYPHOS 7700-17-6 [PHENA CETIN 62-44-2
DIBENZOFURA N 132-64-9 [PHENANTHRENE 85-01-8
DIBENZOTHIOPHENE 132-65-0 [PHENOL 108-95-2
DIBENZO(A H)ANTHRA CENE 53-70-3 |[PHENOTHIA ZINE 92-84-2
DIETHYLPHTHALATE 84-66-2 [IPRONAMIDE 23950-58-5
DIMETHYL PHTHA LA TE 131-11-3 |PYRENE 129-00-0
DIMETHYL SULFONE 67-71-0 |[PYRIDINE 110-86-1
DI-N-BUTYLPHTHA LATE 84-74-2 |SA FROLE 94-59-7
DI-N-OCTYLPHTHA LATE 117-84-0 [SQUA LENE 7683-64-9
DIPHENYLETHER 101-84-8 [STYRENE 100-42-5
DIPHENYLAMINE 122-39-4 |THIANAPHTHENE (2,3-BENZOTHIOPHENE) 95-15-8
DIPHENYLDISULFIDE 882-33-7 |THIOACETAMIDE 62-55-5
ETHYLMETHANESULFONATE 62-50-0 [THIOXANTHONE 492-22-8
ETHYLENETHIOUREA 96-45-7 |[TRIPHENYLENE 217-59-4
ETHYNYLESTRADIOL-3-M ETHYL ETHER 72-33-3 |TRIPROPYLENEGLYCOLMETHYL ETHER 20324-33-8
FLUORANTHENE 206-44-0

FLUORENE 86-73-7

HEXA CHLOROBENZENE 118-74-1

HEXA CHLOROBUTADIENE 87-68-3

HEXA CHLOROCYCLOPENTADIENE 77-47-4

HEXA CHLOROETHA NE 67-72-1

HEXA CHLOROPROPENE 1888-71-7

HEXANOICACID 142-62-1

INDENO(1,2,3-CD)PYRENE 193-39-5

ISOPHORONE 78-59-1

ISOSA FROLE 120-58-1

LONGIFOLENE 475-20-7

M A LACHITE GREEN 569-64-2

M ETHAPYRILENE 91-80-5

METHYLMETHANESULFONATE 66-27-3

NAPHTHA LENE 91-20-3

N-C10 (N-DECA NE) 124-18-5

N-C12 (N-DODECA NE) 112-40-3

N-C14 (N-TETRADECA NE) 629-59-4

N-C16 (N-HEXA DECA NE) 544-76-3

N-C18 (N-OCTADECANE) 593-45-3

N-C20 (N-EICOSA NE) 112-95-8

N-C22 (N-DOCOSA NE) 629-97-0

N-C24 (N-TETRA COSANE) 646-31-1

N-C26 (N-HEXA COSA NE) 630-01-3

N-C28 (N-OCTA COSA NE) 630-02-4

N-C30 (N-TRIACONTANE) 638-68-6

NITROBENZENE 98-95-3

N-NITROSODIETHYLAMINE 55-18-5

N-NITROSODIMETHYLAMINE 62-75-9

N-NITROSODI-N-BUTYLA M INE 924-16-3

N-NITROSODI-N-PROPYLA MINE 621-64-7

N-NITROSODIPHENYLAMINE 86-30-6

N-NITROSOMETHYL-ETHYLAMINE 10595-95-6

N-NITROSOMETHYL-PHENYLAMINE 614-00-6
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Table 6-8: EPA Sampling Episode List of Analytes Never Detected

LE-9

Non-Hazardous Subcategory Hazardous Subcategory
Subtitle D Municipal Subtitle D Non-Municipal

POLLUTANT CASNUM E4491 EA4626 E4667 E4687 EA4738 | E4A503 E4630 E4631 E4638 E4639 E4644 E4683 E4690 EA4721 [ E4631 E4659 E4682 E4690 E4721 E4759
1613: DIOXINS/FURANS
2378-TCDD 1746-01-6 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2378-TCDF 51207-31-9 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
12378-PECDD 40321-76-4 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
12378-PECDF 57117-41-6 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
23478-PECDF 57117-31-4 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
123478-HXCDD 39227-28-6 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
123678-HXCDD 57653-85-7 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
123789-HXCDD 19408-74-3 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
123478-HXCDF 70648-26-9 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
123678-HXCDF 57117-44-9 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
123789-HXCDF 72918-21-9 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
234678-HXCDF 60851-34-5 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1234678-HPCDD 35822-46-9 - - ND ND ND ND ND ND ND ND ND ND ND
1234678-HPCDF 67562-39-4 ND - - ND ND ND ND ND ND ND ND ND ND ND ND
1234789-HPCDF 55673-89-7 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND ND
OCDD 3268-87-9 - - ND ND ND ND ND ND ND ND ND ND
OCDF 39001-02-0 ND - - ND ND ND ND ND ND ND ND ND ND ND ND ND
1620: METALS
ALUMINUM 7429-90-5 ND ND ND ND ND
ANTIMONY 7440-36-0 ND ND ND ND ND ND ND ND ND
ARSENIC 7440-38-2 ND ND ND
BARIUM 7440-39-3
BERYLLIUM 7440-41-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BISMUTH 7440-69-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BORON 7440-42-8 ND
CADMIUM 7440-43-9 ND ND ND ND ND ND ND ND ND ND
CALCIUM 7440-70-2
CERIUM 7440-45-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHROMIUM 7440-47-3 ND ND ND ND ND ND ND ND ND
COBALT 7440-48-4 ND ND ND ND ND ND ND ND
COPPER 7440-50-8 ND ND ND ND ND ND
DY SPROSIUM 7429-91-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ERBIUM 7440-52-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
EUROPIUM 7440-53-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
GADOLINIUM 7440-54-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
GALLIUM 7440-55-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
GERMANIUM 7440-56-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
GOLD 7440-57-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HAFNIUM 7440-58-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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Table 6-8: EPA Sampling Episode List of Analytes Never Detected (continued)

Non-Hazardous Subcategory

Hazardous Subcategory

Subtitle D Municipal

Subtitle D Non-Municipal

POLLUTANT CASNUM E4491 E4626 E4667 E4687 E4738 | E4A503 E4630 E4631 E4638 E4639 E4644 E4683 E4690 E4721 | E4631 E4659 E4682 E4690 E4721 E4759
HOLMIUM 7440-60-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
INDIUM 7440-74-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
IODINE 7553-56-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
IRIDIUM 7439-88-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
IRON 7439-89-6

LANTHANUM 7439-91-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

LEAD 7439-92-1 ND ND ND ND ND ND ND ND ND ND ND ND
LITHIUM 7439-93-2 ND ND ND ND ND ND ND

LUTETIUM 7439-94-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MAGNESIUM 7439-95-4

MANGANESE 7439-96-5

MERCURY 7439-97-6 ND ND ND ND ND ND ND ND ND ND ND ND ND
MOLYBDENUM 7439-98-7 ND ND ND ND ND ND ND ND

NEODYMIUM 7440-00-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
NICKEL 7440-02-0 ND ND ND ND

NIOBIUM 7440-03-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
OSMIUM 7440-04-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
PALLADIUM 7440-05-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
PHOSPHORUS 7723-14-0 ND ND ND ND ND ND

PLATINUM 7440-06-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
POTASSIUM 7440-09-7 ND ND

PRASEODYMIUM 7440-10-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
RHENIUM 7440-15-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
RHODIUM 7440-16-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
RUTHENIUM 7440-18-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SAMARIUM 7440-19-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SCANDIUM 7440-20-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SELENIUM 7782-49-2 ND ND ND ND ND ND ND ND ND ND ND

SILICON 7440-21-3 ND

SILVER 7440-22-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
SODIUM 7440-23-5

STRONTIUM 7440-24-6 ND

SULFUR 7704-34-9 ND ND

TANTALUM 7440-25-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TELLURIUM 13494-80-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TERBIUM 7440-27-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
THALLIUM 7440-28-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
THORIUM 7440-29-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
THULIUM 7440-30-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TIN 7440-31-5 ND ND ND ND ND ND ND ND ND ND ND ND ND




Table 6-8: EPA Sampling Episode List of Analytes Never Detected (continued)
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Non-Hazardous Subcategory Hazardous Subcategory
Subtitle D Municipal Subtitle D Non-Municipal

POLLUTANT CASNUM E4491 E4626 [E4667 [E4687 EA4738 | EA503 E4630 E4631 FE4638 E4639 E4644 [E4683 E4690 E4721 | E4631 E4659 E4682 E4690 E4721 E4759
TITANIUM 7440-32-6 ND ND ND ND ND ND
TUNGSTEN 7440-33-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
URANIUM 7440-61-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
VANADIUM 7440-62-2 ND ND ND ND ND ND ND ND
Y TTERBIUM 7440-64-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
YTTRIUM 7440-65-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ZINC 7440-66-6 ND
ZIRCONIUM 7440-67-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1624: VOLATILE ORGANICS
1,1-DICHLOROETHANE 75-34-3 ND ND ND ND ND ND ND ND ND ND ND ND
1,1-DICHLOROETHENE 75-35-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,1-TRICHLOROETHANE 71-55-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,1,2-TETRACHLOROETHANE 630-20-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2-TRICHLOROETHANE 79-00-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2,2-TETRACHLOROETHANE 79-34-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-DIBROMOETHANE 106-93-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-DICHLOROPROPANE 78-87-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3-TRICHLOROPROPANE 96-18-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3-DICHLOROPROPANE 142-28-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-DIOXANE 123-91-1 ND ND ND ND ND ND ND ND ND ND ND
2-BUTANONE (MEK) 78-93-3 ND ND ND ND ND ND ND ND
2-CHLORO-1,3-BUTADIENE 126-99-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-CHLOROETHYLVINYL ETHER 110-75-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-HEXANONE 591-78-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-METHY L-2-PROPENENITRILE 126-98-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-PROPANONE (ACETONE) 67-64-1 ND ND ND ND ND
2-PROPENAL (ACROLEIN) 107-02-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-PROPEN-1-OL (ALLYL ALCOHOL) 107-18-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3-CHLOROPROPENE 107-05-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-METHYL-2-PENTANONE 108-10-1 ND ND ND ND ND ND ND ND ND ND ND
ACRYLONITRILE 107-13-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZENE 71-43-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BROMODICHLOROMETHANE 75-27-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BROMOFORM 75-25-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BROMOMETHANE 74-83-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CARBON DISULFIDE 75-15-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLOROACETONITRILE 107-14-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLOROBENZENE 108-90-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLOROETHANE 75-00-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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CHLOROFORM 67-66-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHLOROMETHANE 74-87-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CIS-1,3-DICHLOROPROPENE 10061-01-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CROTONALDEHYDE 4170-30-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIBROMOCHLOROMETHANE 124-48-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIBROMOMETHANE 74-95-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIETHYL ETHER 60-29-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYL BENZENE 100-41-4 ND ND ND ND ND ND ND ND ND
ETHYL CYANIDE 107-12-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYL METHACRYLATE 97-63-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
IODOMETHANE 74-88-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ISOBUTYL ALCOHOL 78-83-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
METHYLENE CHLORIDE 75-09-2 ND ND ND ND ND ND ND ND ND ND
M-XYLENE 108-38-3 ND ND ND ND ND ND ND ND ND ND ND
O+P XYLENE 136777-61-2 ND ND ND ND ND ND ND ND ND ND ND ND ND
TETRACHLOROETHENE 127-18-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TETRACHLOROMETHANE 56-23-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TOLUENE 108-88-3 ND ND ND ND ND ND ND
TRANS-1,2-DICHLOROETHENE 156-60-5 ND ND ND ND ND ND ND ND ND ND ND ND ND
TRANS-1,3-DICHL OROPROPENE 10061-02-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TRANS-1,4-DICHLORO-2-BUTENE 110-57-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TRICHLOROETHENE 79-01-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TRICHLOROFLUOROMETHANE 75-69-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
VINYL ACETATE 108-05-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
VINYL CHLORIDE 75-01-4 ND ND ND ND ND ND ND ND ND ND ND ND
1625: SEMIVOLATILE ORGANICS
1-METHYLFLUORENE 1730-37-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1-METHYLPHENANTHRENE 832-69-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1-PHENYLNAPHTHALENE 605-02-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-DICHLOROBENZENE 95-50-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2-DIPHENYLHYDRAZINE 122-66-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3-TRICHLOROBENZENE 87-61-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3-TRIMETHOXYBENZENE 634-36-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4-TRICHLOROBENZENE 120-82-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4,5-TETRACHLOROBENZENE 95-94-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2:3,4-DIEPOXYBUTANE 1464-53-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3-BENZENEDIOL (RESORCINOL) 108-46-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3-DICHLORO-2-PROPANOL 96-23-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,3-DICHLOROBENZENE 541-73-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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1,3,5-TRITHIANE 291-21-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-DICHLOROBENZENE 106-46-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-DINITROBENZENE 100-25-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,4-NAPHTHOQUINONE 130-15-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1,5-NAPHTHALENEDIAMINE 2243-62-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-BROMOCHLOROBENZENE 694-80-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-CHLORONAPHTHALENE 91-58-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-CHLOROPHENOL 95-57-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-ISOPROPYLNAPHTHALENE 2027-17-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-METHYL-4,6-DINITROPHENOL 534-52-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-METHYLBENZOTHIOAZOLE 120-75-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-METHYLNAPHTHALENE 91-57-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-NITROANILINE 88-74-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-NITROPHENOL 88-75-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-PHENYLNAPHTHALENE 612-94-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-PICOLINE 109-06-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2-(METHYLTHIO)BENZOTHIAZOLE 615-22-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,3-BENZOFLUORENE 243-17-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,3-DICHLOROANILINE 608-27-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,3-DICHLORONITROBENZENE 3209-22-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,3,4,6-TETRACHLOROPHENOL 58-90-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,3,6-TRICHLOROPHENOL 933-75-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-DIAMINOTOLUENE 95-80-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-DICHLOROPHENOL 120-83-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-DIMETHYLPHENOL 105-67-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-DINITROPHENOL 51-28-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4-DINITROTOLUENE 121-14-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4,5-TRICHLOROPHENOL 95-95-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,45-TRIMETHYLANILINE 137-17-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,4,6-TRICHLOROPHENOL 88-06-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,6-DICHLORO-4-NITROANILINE 99-30-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,6-DICHLOROPHENOL 87-65-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,6-DINITROTOLUENE 606-20-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2,6-DI-TERT-BUTYL-P-BENZOQUINONE 719-22-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3-BROMOCHLOROBENZENE 108-37-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3-CHLORONITROBENZENE 121-73-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3-METHYLCHOLANTHRENE 56-49-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3-NITROANILINE 99-09-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3,3-DICHLOROBENZIDINE 91-94-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3,3-DIMETHOXYBENZIDINE 119-90-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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3,5-DIBROMO-4-HYDROXYBENZONITRILE 1689-84-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3,6-DIMETHYLPHENANTHRENE 1576-67-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-AMINOBIPHENY L 92-67-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-BROMOPHENYL PHENYL ETHER 101-55-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-CHLORO-2-NITROANILINE 89-63-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-CHLORO-3-METHYLPHENOL 59-50-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-CHLOROANILINE 106-47-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-CHLOROPHENYL PHENYL ETHER 7005-72-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-NITROANILINE 100-01-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-NITROBIPHENY L 92-93-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4-NITROPHENOL 100-02-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4,4-METHY LENE-BIS(2-CHLOROANILINE) 101-14-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
4,5-METHYLENE-PHENANTHRENE 203-64-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5-CHLORO-O-TOLUIDINE 95-79-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5-NITRO-O-TOLUIDINE 99-55-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
7,12-DIMETHYLBENZ(A)ANTHRACENE 57-97-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ACENAPHTHENE 83-32-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ACENAPHTHYLENE 208-96-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ACETOPHENONE 98-86-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ALPHA-NAPHTHYLAMINE 134-32-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ALPHA-TERPINEOL 98-55-5 ND ND ND ND ND ND ND ND ND ND ND ND
ANILINE 62-53-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ANTHRACENE 120-12-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ARAMITE 140-57-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZANTHRONE 82-05-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZENETHIOL 108-98-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZIDINE 92-87-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZOICACID 65-85-0 ND ND ND ND ND ND ND ND ND ND

BENZO(A)ANTHRACENE 56-55-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZO(A)PY RENE 50-32-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZO(B)FLUORANTHENE 205-99-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZO(GHI)PERYLENE 191-24-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZO(K)FLUORANTHENE 207-08-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BENZYL ALCOHOL 100-51-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BETA-NAPHTHYLAMINE 91-59-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BIPHENYL 92-52-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BIS(2-CHLOROETHOXY) METHANE 111-91-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BIS(2-CHLOROETHYL) ETHER 111-44-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BIS(2-CHLOROISOPROPYL) ETHER 108-60-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BIS(2-ETHYLHEXYL) PHTHALATE 117-81-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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BUTYL BENZYL PHTHALATE 85-68-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CARBAZOLE 86-74-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CHRYSENE 218-01-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
CROTOXYPHOS 7700-17-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIBENZOFURAN 132-64-9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIBENZOTHIOPHENE 132-65-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIBENZO(A ,H) ANTHRACENE 53-70-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIETHYL PHTHALATE 84-66-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIMETHYL PHTHALATE 131-11-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIMETHYL SULFONE 67-71-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DI-N-BUTYL PHTHALATE 84-74-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DI-N-OCTYL PHTHALATE 117-84-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIPHENYL ETHER 101-84-8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIPHENYLAMINE 122-39-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
DIPHENYLDISULFIDE 882-33-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYL METHANESULFONATE 62-50-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYLENETHIOUREA 96-45-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ETHYNYLESTRADIOL-3-METHYL ETHER 72-33-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
FLUORANTHENE 206-44-0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
FLUORENE 86-73-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEXACHLOROBENZENE 118-74-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEXACHLOROBUTADIENE 87-68-3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEXACHLOROCYCLOPENTADIENE 77-47-4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEXACHLOROETHANE 67-72-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEXACHLOROPROPENE 1888-71-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
HEXANOICACID 142-62-1 ND ND ND ND ND ND ND ND ND
INDENO(1,2,3-CD)PYRENE 193-39-5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ISOPHORONE 78-59-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
ISOSAFROLE 120-58-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
LONGIFOLENE 475-20-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MALACHITE GREEN 569-64-2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
METHAPYRILENE 91-80-5