United States Office of Water (4303) EPA-821-B-99-006
Environmental Protection W ashington, DC 20460 January 2000
Agency

<EPA Environmental Assessment
for Final Effluent
Limitations Guidelines and
Standards for the Landfills
Point Source Category




Acknowledgments and Disclaimer

The Engineering and Anaysis Divison, Office of Science and Technology, reviewed and approved
this report for publication. Versar, Inc. (under subcontract to AQUA TERRA Consultants, Contract No.
68-C-98-010) prepared this report with the direction and review of the Office of Science and Technology.
Neither the United States Government nor any of its employees, contractors, subcontractors, or ther
employees make any warranty, expressed or implied, or assume any legd liability or reponsbility for any
third party’ s use of or the results of such use of any information, apparatus, product, or process discussed
in this report, or represent that its use by such party would not infringe on privately owned rights.



Table of Contents

Page No.
EXECULIVE SUMMIAIY . ..ot ettt e ettt e Vi
L oINtrodUCION . . ..o e 1
2. MethOdolOgY ... oot e 3
21  Projected Water Quality Impacts .. ... 3
2.1.1 Comparison of Instream Concentrations with Ambient Water Quality
O] = - 3
2.1.1.1 Direct Discharging Facilities ............................ 3
2.1.1.2 Assumptionsand Caveats .. ... 6
2.1.2 Estimation of Human Health Risksand Benefits ................... 7
2121 FISNTISSUE .ttt e et 7
2.1.2.2 DrinkingWater . ..........cciii i 10
2.1.2.3 Assumptionsand Caveats ..., 11
2.1.3 Estimation of Ecological Benefits ............... .. ... ... ... ... 12
2.1.3.1 Assumptionsand Caveats .. ... 14
22 Pollutant Fateand TOXICItY . ........ciiii i n 14
2.2.1 Pollutants of Concern Identification ............................ 14
2.2.2 Compilation of Physical-Chemical and ToxicityData .............. 15
2.2.3 Categorization ASSESSMENt . . ..ottt 17
224 Assumptionsand Limitations .................ccciiiiiiiaan.. 21
2.3  Documented Environmental Impacts. .. ... 22
3. DaAla SOUICES . ..t 23
31 Water Quality Impacts ... ..o 23
3.1.1 Landfill-SpecificData . ...t 23
3.1.2 Water Quality Criteria . .......couuii e 23
3.1.21 AquaticLife. ... 24
3122 HumanHealth . ... ... ... . 25
3.1.3 Information Used To Evaluate Human Health Risks and Benefits . . . . . 28
3.1.4 Information Used To Evaluate Ecological Benefits. .. .............. 28
3.2 Pollutant Fate and TOXICItY .. .......ciuini e e n 28
3.3  Documented Environmental Impacts. ............. ... i 29
4, Summary Of RESUILS .. ... 30
4.1  Projected Water Quality Impacts . ... 30
4.1.1 Comparison of Instream Concentrations with Ambient Water Quality
A . . oo 30



Table of Contents (Continued)

Page No.

4.1.1.1 NonhazardousLandfills-SampleSet .................... 30

4.1.1.2 Nonhazardous Landfills - National Extrapolation .......... 30

4.1.2 Estimation of Human Health Risksand Benefits .................. 31
4.1.2.1 NonhazardousLandfills- SampleSet .................... 31

4.1.2.2 Nonhazardous Landfills - National Extrapolation .......... 32

4.1.3 Estimation of Ecological Benefits . .............. .. ... ... ... 32
4.1.3.1 Nonhazardous Landfills- SampleSet .. ................... 33

4.1.3.2 Nonhazardous Landfills - National Extrapolation .......... 33

4.1.3.3 Additional Ecological Benefits ............. ... .. ... .... 33

4.2  Pollutant Fateand TOXICItY . .......c.iuiii i e e 33
4.3  Documented Environmental Impacts . .. .......... . i 34
D RE I ENCES .. R-1



Volumell

Appendix A
Appendix B

Appendix C

Appendix D
Appendix E

Appendix F

Appendix G

CDD ANalYSIS ..ot e
Landfill-SpecificData . ... e

National Oceanic and Atmospheric Administration’s (NOAA)
Dissolved Concentration Potentials(DCPSs) .............. ... .. ... ..

Water Quality AnalysisDataParameters ............. ... ...
Risks and Benefits AnalysisInformation ............................

Direct Discharger Analysis at Current (Baseline) and
BAT Treatment Levels .......... . e

Direct Discharger Risks and Benefits Analyses at Current (Baseline)
and BAT TreatmentLevels . ... e

e No.



Table 1.

Table2

Table3

Table4

Table5

Table 6

Table7

Table 8

Table9

Table 10

Table 11

Table 12

List of Tables
e No.

Evaluated Pollutants of Concern (26) Discharged from 37 Direct
NonhazardousLandfills .......... .. .. i i 35

Summary of Pollutant Loadings for Evaluated Direct Nonhazardous Landfills .. 36

Summary of Projected Criteria Excursions for Direct Nonhazardous
Landfill Dischargers (Leachate) (SampleSet) ......... .. ..., 37

Summary of Pollutants Projected To Exceed Criteriafor Direct Nonhazardous
Landfill Dischargers (Leachate) (SampleSet) ........... ... ..., 38

Summary of Projected Criteria Excursions for Direct Nonhazardous L andfill
Dischargers (Leachate) (National Level) .......... .. ... .. ... 39

Summary of Potential Human Health Impacts for Direct Nonhazardous
Landfill Dischargers (Fish Tissue Consumption) (SampleSet) ............... 40

Summary of Pollutants Projected To Cause Human Health Impacts for
Direct Nonhazardous Landfill Dischargers (Fish Tissue Consumption)
(SamPle SEl) ..o 41

Summary of Potential Systemic Human Health Impacts for Direct
Nonhazardous Landfill Dischargers (Fish Tissue and Drinking Water
Consumption) (Sample Set) ... 44

Summary of Potential Human Health Impacts for Direct Nonhazardous
Landfill Dischargers (Drinking Water Consumption) (SampleSet) ........... 45

Summary of Potential Human Health Impacts for Direct Nonhazardous
Landfill Dischargers (Fish Tissue Consumption) (National Level) ............ 46

Summary of Potential Systemic Human Health Impacts for Direct
Nonhazardous Landfill Dischargers (Fish Tissue and Drinking Water
Consumption) (National Level) ... i 47

Summary of Potential Human Health Impacts for Direct Nonhazardous
Landfill Dischargers (Drinking Water Consumption) (National Level) ......... 48

iv



Table 13

Table 14

Table 15

Table 16

Table 17

List of Tables (Continued)

e No.
Potential Fate and Toxicity of Pollutants of Concern (Nonhazardous
LandfillS) . ..o 49
Toxicants Exhibiting Systemic and Other Adverse Effects (Nonhazardous
LandfillS) . ..o 50
Human Carcinogens Evaluated, Weight-of-Evidence Classifications, and
Target Organs (Nonhazardous Landfills) ............... ... ... ... ...... 51
Landfills Included on State 304(L) Short Lists. .. ..., 52
Modeled Landfill Facilities Located on Waterbodies With State-
Issued Fish Consumption AdVISONES . .. ..ot it 53



Executive Summary

This environmenta assessment quantifies the water qudity-related benefits associated with
achievement of the Best Available Technology (BAT) limitations promulgated by EPA to regulate
nonhazardous landfills. Using Ste-gpecific analyses of current conditionsand changesin discharges associated
with the regulation, the U.S. Environmental Protection Agency (EPA) estimated instream pollutant
concentrations for 26 priority and nonconventiona pollutants from direct discharges usng stream dilution
modding.

EPA assessed the potentia impacts and benefits to aguetic life by comparing the modeled instream
pollutant concentrations to published EPA aguatic life criteria guidance or to toxic effect levels. EPA
projected potentid adverse human hedth effects and benefits by (1) comparing estimated instream
concentrations to health-based water qudity toxic effect levels or criteria, and (2) estimating the potential
reduction of carcinogenic risk and noncarcinogenic hazard (systemic) from consuming contaminated fish or
drinking weter.

The assessment estimated upper-bound individual cancer risks, population risks, and systemic hazards
using modeed instream pollutant concentrations and standard EPA assumptions. The assessment evaluated
modeled pollutant concentrations in fish and drinking water to estimate cancer risk and systemic hazards
among the genera population, sport anglers and their families, and subsistence anglers and their families.
Because of the hydrophobic nature of the two chlorinated dibenzo-p-dioxin (CDD) congeners under
evauation, EPA projected human hedth benefitsfor only these pollutants by using the Office of Research and
Development’s Dioxin Reassessment Evduation (DRE) mode to estimate the potentid reduction of
carcinogenic risk and noncarcinogenic hazard from consuming contaminated fish. EPA used thefindingsfrom
the analyses of reduced occurrence of instream pollutant concentrations in excess of both aguetic life and
human hedlth criteria or toxic effect levels to assess improvements in recreationd fishing habitets that are
impacted by nonhazardous landfill wastewater discharges (ecological benefits). EPA expects these
improvements in aquatic habitats will improve the qudity and vaue of recrestiond fishing opportunities.

Inaddition, the report presentsthe potentiad fate and toxicity of pollutants of concern associated with
nonhazardous landfill wastewater on the bassof known characteristics of each chemica. Thereport includes
reviews of recent literature and sudies, as wdl as information obtained from State environmentd agencies,
as evidence of documented environmental impacts on aguatic life, human heglth, and on the qudlity of receiving
water.

Performed analyses included discharges fromarepresentative sample set of 37 direct nonhazardous
landfills. EPA extrapolated resultsto the nationd level (approximately 143 nonhazardous landfills), based on
the gtatistical methodology used for estimated costs, loads, and economic impacts. Thisreport providesthe
results of these anayses.



Comparison of Ingream Concentrationswith Ambient Water Quality Criteria (AWQC)

Nonhazar dous L andfills (Sample Set)

The water quaity modeling results for 37 direct nonhazardous landfills discharging 26 pollutants to
35 receiving sreamsindicatethat at current dischargeleves, ingtream concentrationsof 1 pollutant will likely
exceed acute aquatic life criteria or toxic effect levels in 1 of the 35 recaiving streams.  Instream
concentrations of 2 pollutantswill likely excead chronic aquaticlifecriteria or toxic effect levelsin 9 percent
(3 of the total 35) of the recaiving streams.  The landfills guidelines will reduce pollutant loadings by 39
percent. The landfills guiddines aso will diminate acute aquatic life excursions and reduce the chronic
agquaticlife excurdonsto 1 pollutant in the 3recalving sreams. Additiondly, atcurrent and BAT discharge
levels, EPA projects no excursons of human health criteria or toxic effect levels.

Nonhazardous L andfills (National Extrapolation)

Extrapolating the modeing results of the sample set yields 143 nonhazardous landfills, discharging 26
pollutants to 139 receiving streams.  From the extrapolated ingtream pollutant concentrations, the andyss
projects 2 pollutants will exceed chronic aguatic lifecriteria or toxic effect levelsin 24 percent (34 of the
total 139) of therecalving sreamsat current discharge levels Thelandfills guiddineswill reduce excursons
of chronic aguatic life criteria to 1 pollutant in the 34 receiving streams. BAT discharge levels will
eiminate the excursons of acute aquatic life criteria or toxic effect levelsdueto 1 pollutant in 2 receiving
streams.

Human Health Risks and Benefits

Projections for the sample set show that the landfills guiddineswill reduce total excess annual cancer
cases from the ingestion of contaminated fish for direct wastewater discharges by 3.5E-4 cancer cases. The
monetary value of benefits to society from these avoided cancer cases is $700-$3,800 (1992 dollars).
Reaults, extrapolated to the nationd level, project the reduction of total excess annua cancer cases to be
1.0E-3 cases with monetary benefits estimated at $2,100-$11,000 (1992 dollars). Projections indicate
systemic toxicant effects from fish consumption for direct nonhazardous landfill discharges. For the sample
set, projectionsindicate that systemic effectswill result from the discharge of 1 pollutant to 1 receiving stream
a both current and BAT discharge levels. Edtimates indicate an affected population of 328 subsistence
anglersand their families. Results, extragpolated to the nationa level, project an estimated population of 643
subsstence anglers and their families affected from the discharge of 1 pollutant to 2 receiving streams.

Ecological Ben€fits

The andyss projects no potentid ecologica benefits of the find regulaion resulting from
improvements in recregtiond fishing habitats. The find regulaion will not completely eiminate instream
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concentrations in excess of aguatic lifeand human heath ambient water qudity criteria(AWQC) inany stream
receiving wastewater discharges from direct nonhazardous landfills.

The estimated benefit of improved recreetiond fishery opportunitiesis only alimited measure of the
vaue to society of theimprovementsin aquatic habitats expected to result from thefind regulation. Additiona
benefits, which could not be quantified in this assessment, include increased assmilation capacity of the
recelving stream, protection of terrestria wildlife and birds that consume aguatic organisms, maintenance of
an aesthetically pleasing environment, and improvements to other recreationd activities such as swvimming,
water skiing, boating, and wildlife observation. Such activities contribute to the support of locd and State
€CONOMIEsS.

Pdllutant Fate and Toxicity

EPA identified 32 pollutants of concern (priority, nonconventiond, and conventiond) in wastestreams
from nonhazardous landfills. In this assessment, EPA evauated the potentid fate and toxicity of 26 of these
pollutants on the basis of the known characteristics of each chemical.

Most of the 26 pollutants have a least one known toxic effect. Using available physica-chemica
properties and aquatic life and human hedth toxicity data for these pollutants, the andys's determined that 5
exhibit moderateto high toxicity to aguaticlife, 7 are classified by EPA asknown or probable/possible human
carcinogens, and 20 are human systemic toxicants. In addition, 7 have EPA drinking water values (MCLs
or secondary MCLYS), and 6 are designated by EPA as priority pollutants. Intermsof projected partitioning
among media, 9 of the evaluated pollutants are moderately to highly volatile (potentidly causing risk to
exposed populaionsviainhdation), 1 has amoderate potentid to bioaccumulate in aguatic biota (potentidly
accumulating in the food chain and causing increased risk to higher trophic level organisms and to exposed
human populations via consumption of fish and shellfish), 2 are moderately to highly adsorptive to solids, and
2 are dowly biodegraded.

Evauations do not include the impacts of the 2 conventiona and 4 nonconventiona pollutants when
modeing the effect of the final regulation on recalving stream water quality or when evauding the potentia
fate and toxicity of discharged pollutants. These pollutantsaretota suspended solids(TSS), 5-day biologica
oxygendemand (BOD;), chemica oxygen demand (COD), tota dissolved solids(TDS), totd organic carbon
(TOC) and totd phenolic compounds. The discharge of these pollutants may adversdy affect human heglth
and the environment. For example, habitat degradation may result from increased suspended particulate
matter that reduces light penetration, and thus primary productivity, or from accumulation of dudge particles
that ater benthic spawning grounds and feeding habitats. High COD and BOD; levels may deplete oxygen
concentrations, which can result in mortality or other adverse effects on fish. High TOC levels may interfere
with water quality by causing taste and odor problems and mortdity in fish.
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Documented Environmental |mpacts

This assessment dso summarizes documented environmenta impacts on agquetic life, human hedth,
and receiving stream water quality, based on areview of published literature abstracts, State 304(1) Short
Ligts, State Fishing Advisories, and contact with State environmental agencies. States identified 2 direct
discharging landfills as point sources that cause water quality problems; these are included on their 304(1)
Short List. State contactsindicatethat of the 2 direct facilities, 1 isno longer adirect discharger and the other
is currently in compliance with its permit limits and is no longer a source of impairment. In addition, States
Issued fish consumption advisories for 2 waterbodies that receive the discharge from 2 direct discharging
nonhazardous landfills. One of the advisories is based on dioxin levels. The other advisory is based on
chemicalsthat are not pollutants of concern for the landfills industry.



1. Introduction

The purpose of this report is to present anassessment of the water quality benefits of controlling the
discharge of wastewater from nonhazardous landfills to surface waters. This assessment projects potential
aquatic life and human hedlth impacts of direct nonhazardous landfill discharges on recelving stream water
qudity at current and Best Available Technology (BAT) leves by quantifying pollutant releases and by using
stream modeling techniques.

The assessment evauatesthe potentid benefitsto human hedth by (1) comparing estimated instream
concentrations to hedth-based water qudity toxic effect levels or U.S. Environmental Protection Agency
(EPA) published water quality criteria, and (2) estimating the potentia reduction of carcinogenic risk and
noncarcinogenic hazard (systemic) from consuming contaminated fish or drinking water. The assessment
monetizes reductions in carcinogenic risks using estimated willingness-to-pay vaues for avoiding premature
mortdity. Because of the hydrophobic nature of the two chlorinated dibenzo-p-dioxin (CDD) congeners
being evauated, the assessment projects human hedth benefits for only these pollutants by using the Office
of Research and Development’s Dioxin Reassessment Evauation (DRE) model to estimate the potential
reduction of carcinogenic risk and noncarcinogenic hazard from consuming contaminated fish. The assessment
projects potential ecologica benefits by estimating improvements in recregtiond fishing habitats and, in turn,
by esimating amonetary vaue, including intrinsic benefits, for enhanced recreationd fishing opportunities, if
applicable.

In addition, the assessment evauates the potentia fate and toxicity of the pollutants of concern
associated with nonhazardous landfill wastewater based on known characteristics of each chemicd. The
asessment aso reviews recent literature and studiesfor evidence of documented environmental impacts(e.g.,
case sudies) on aguatic life and human hedlth, and for impacts on the qudity of receiving water.

While this assessment does not eval uate impacts associated with reduced releases of 2 conventiona
pollutants (total suspended solids [TSS] and 5-day biological oxygen demand [BODs]) and 4 classicd
pollutant parameters (chemica oxygen demand [COD], total dissolved solids [TDS], total organic carbon
[TOC], and totd phenolic compounds), the discharge of these pollutants may have adverse effects on human
hedth and the environment. For example, habitat degradation may result from increased suspended
particulate matter that reduces light penetration and primary productivity, or from accumulation of dudge
particlesthat ater benthic spawning grounds and feeding habitats. High COD and BOD; levels may deplete
oxygen levels, which may result in mortaity or other adverse effectsin fish. High TOC leves may interfere
with water quality by causing taste and odor problems and mortdity in fish.

Following this introduction, Section 2 of this report describes the methodologies used to evauate
projected water quaity impactsfor direct discharging nonhazardous landfills (including potentia human hedth
risks and benefits, and ecologica benefits); to evauate the potentid fate and toxicity of pollutants of concern;
and to eva uate documented environmenta impacts. Section 3 describes data sources used to eval uate water
quality impacts such as landfill-specific data; water quality criteria; and information used to eva uate human
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hedth risks and benefits, ecologica benefits, pollutant fate and toxicity, and documented environmenta
impacts. Section 4 provides asummary of the results of this assessment, and Section 5 isa complete list of
references cited in the report. The various appendices presented in Volume |1 provide additiona detail on
the specific information addressed in the main report.



2. Methodology

21  Projected Water Quality | mpacts

This assessment evauates water qudity impacts and associated risks/benefits of landfill discharges
a various trestment levels by (1) comparing projected instream concentrations with ambient water quaity
criteria! (2) estimating the human hedlth risks and benefits associated with the consumption of fish and
drinking water from waterbodiesimpacted by nonhazardouslandfills, and (3) estimating the ecologica benefits
associated with improved recrestiond fishing habitats on impacted waterbodies. The assessment analyzes
the impact and associated risks/benefitsfor arepresentative sample set of 37 direct nonhazardouslandfillsand
extrapol atesthe resultsto the nationa leve (approximately 143 landfills) based on the statistical methodology
used for estimated costs, loads, and economic impacts. The following sections describe the methodologies
used in thisevauation.

2.1.1 Comparison of Instream Concentrations with Ambient Water Quality Criteria

The instream concentration andysis quantifies and compares current and BAT pollutant releases and
uses stream modeling techniques to evauate potentid aguatic life and human hedth impacts resulting from
those releases. The analysis compares projected instream concentrations for each pollutant to EPA water
quality criteriaor, for pollutants for which no water quality criteriahave been developed, to toxic effect levels
(i.e., lowest reported or estimated toxic concentration). Thefollowing two sections(i.e., Section2.1.1.1 and
Section 2.1.1.2) describe the methodology and assumptions used for evauating the impact of direct
discharging landfills.

2.1.1.1 Direct Discharging Facilities

Using astream dilution model that does not account for fate processes other than completeimmediate
mixing, the analysis calculates projected instream concentrations at current and BAT treatment levels for
stream segments with direct discharging nonhazardous landfills. For stream segments with multiple landfills,
it sums pollutant loadings, if gpplicable, before concentrations are caculated. The dilution model used for
edimating instream concentrationsis as follows.

. L/OD

o Fae (Ea.D

YIn performing this analysis, EPA used guidance documents published by EPA that recommend numeric human health
and aquatic life water quality criteriafor numerous pollutants. States often consult these guidance documents when
adopting water quality criteriaas part of their water-quality standards. However, because those State-adopted criteria
may vary, EPA used the nationwide criteria guidance as the most representative values.
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where:

Cs = instream pollutant concentration (micrograms per liter [Fg/L])
L = landfill pollutant loading (poundslyear [Iblyear])

oD = landfill operation (daysyear)

FF = landfill flow (million gallons/day [gdl/day])

SF = receiving stream flow (million gal/day)

CF = converson factors for units

The analys's uses various sources as described in Section 3.1.1 of this report to derive the landfill-
specific data (i.e., pollutant loadings, operating days, landfill flow, and stream flow) used in Eq. 1. Oneof 3
recaiving stream flow conditions (1Q10 low flow, 7Q10 low flow, and harmonic mean flow) is used for the
two treatment levels, use depends on the type of criterion or toxic effect leve intended for comparison. To
estimate potentia acute and chronic aquatic life impacts, the analyss uses the 1Q10 and 7Q10 flows, which
arethelowest 1-day and thelowest consecutive 7-day average flow during any 10-year period, respectively,
as recommended in the Technical Support Document for Water Quality-based Toxics Control (U.S.
EPA, 19914). EPA definesthe harmonic mean flow astheinverse mean of reciproca daily arithmetic mean
flow vdues. EPA recommends the long-term harmonic mean flow as the design flow for assessing potentia
human hedlth impacts, because it provides a more conservative estimate than the arithmetic mean flow.
Because 7Q10 flows have no cond stent rel ationship with the long-term mean dilution, they are not gppropriate
for assessing potentid human hedlth impacts.

For assessing impacts on agqudic life, the analyss uses the landfill operating days to represent the
exposure duration; the ca culated instream concentration isthusthe average concentration on days the landfil |
is discharging wastewater. For assuming long-term human hedth impacts, it sets the operaing days
(exposure duration) at 365 days. The calculated instream concentration isthusthe average concentration on
all days of the year. Although this caculation for human heath impacts leads to a lower caculated
concentration because of the additiond dilution from days when the landfill isnot in operation, it is consstent
with the conservative assumption that the target population is present to consume drinking water and
contaminated fish every day for an entire lifetime.

Because stream flows are not available for hydrologically complex waters such asbays, estuaries, and
oceans, the analyss uses ste-specific critica dilution factors (CDFs) or estuarine dissolved concentration
potentids (DCPs) to predict pollutant concentrations for landfills discharging to estuaries and bays, if
gpplicable, asfollows:

c,_ " “LI/:OFD) x CF ]/ CDF (Eq.2)




where:

Cs = estuary pollutant concentration (Fg/L)
L = landfill pollutant loading (Ib/yesr)
oD = landfill operation (daysyear)
FF = landfill flow (million gal/day)
CDF = criticd dilution factor
CF = converson factors for units
c - L x DCP x CF (Eq.3
- = 4.3
where:
Cs = estuary pollutant concentration (Fg/L)
L = landfill pollutant loading (Ib/yeer)
DCP = dissolved concentration potentia (milligrams per liter [mg/L])
CF = conversion factor for units
BL = benchmark load (10,000 tons/year)

A survey of States and Regions conducted by EPA’s Office of Pollution Prevention and Toxics (OPPT),
Mixing Zone Dilution Factors for New Chemical Exposure Assessments Draft Report (U.S. EPA,
1992), provides the Ste-specific critica dilution factors.  The analyss uses acute CDFs to evauate acute
aquatic life effects, whereas it uses chronic CDFs to evauate chronic aguatic life or adverse human hedlth
effects. The assessment assumes that the drinking water intake and fishing location are at the edge of the
chronic mixing zone.

The Strategic Assessment Branch of the National Oceanic and Atmospheric Adminigtration’'s
(NOAA) Ocean Assesaments Divison developed DCPs based on freshwater inflow and sdlinity gradients
to predict pollutant concentrations in each estuary in the Nationd Estuarine Inventory (NEI) Data Atlas.
NOAA applies these DCPsto predict concentrations. NOAA did not consider pollutant fate and designed
the DCPs drictly to Smulate concentrations of nonreactive dissolved substances under well-mixed steedy-
state conditions given an annud load of 10,000 tons. In addition, the DCPsreflect the predicted estuary-wide
response and may not be indicative of site-specific locations.

The andyssdetermineswater quality excursionsby dividing the projected instream (Eq. 1) or estuary
(Eq. 2 and Eq. 3) pallutant concentrations by EPA ambient water quality criteria (AWQC) or toxic effect
levels. A vaue grester than 1.0 indicates an excursion.



CDD Congeners

Although hydrophobic chemicas like CDD congeners become associated primarily with suspended
particulates and sediments, concentrations will be found in the water column neer the discharge point. This
Is particularly true if discharges are assumed to be continuous. Therefore, athough the stream dilution
approachisconsarvative, it provides areasonable estimate of dioxin-related water quaity impacts on aquatic
life. However, use of the stream dilution mode to assess human hedth impacts (water qudity excursions)
fromthedischarge of CDD congenersisinagppropriate. EPA usesthe Office of Research and Development’s
Dioxin Reassessment Evauaion (DRE) modd, which provides more reliable information regarding the
partitioning of CDD between sediment and the water column, and thustheir bicavailability to fish, to esimate
the carcinogenic and noncarcinogenic risks from these contaminants. (See Section 2.1.2))

2.1.1.2 Assumptions and Caveats
The instream concentration anadys's assumes the following:

. Background concentrations of each pollutant in the recelving stream are equal to zero;
therefore, the anadlys's evaduates only the impacts of discharging landfills.

. Landfills operate 365 days per year.

. The analys's uses an exposure duration of 365 days to determine the likelihood of actua
excursons of human hedlth criteria or toxic effect levels.

. Complete mixing of dischargeflow and stream flow occurs acrossthe stream at the discharge
point; therefore, the andys's calculates an “average stream” concentration, even though the
actud concentration may vary across the width and depth of the stream.

. The process water at each landfill is obtained from a source other than the receiving stream.

. The pollutant load to the receiving stream is continuous and representtive of long-term landfill
operations. These assumptions may overestimate risks to human hedth and aguatic life, but
may underestimate potentia short-term effects.

. The anadysis uses 1Q10 and 7Q10 recelving stream flow rates to estimate aguatic life
impacts; harmonic mean flow ratesto estimate human hedth impacts. It estimates 1Q10 low
flows using the results of aregresson analysisof 1Q10 and 7Q10 flows from representative
U.S. riversand streams conducted by Versar, Inc., for EPA’s Office of Pollution Prevention
and Toxics (OPPT) (Versar, 19924). Harmonic mean flows are estimated from the mean
and 7Q10 flows as recommended in the Technical Support Document for Water Quality-



based Toxics Control (U.S. EPA, 19914). Theseflowsmay not be the same asthose used
by specific States to assess impacts.

. The andysis does not consider pollutant fate processes such as sediment adsorption,
volatilization, and hydrolyss. This may result in estimated instream concentrations that are
environmentaly conservative (higher).

. The anadyss uses water quality criteria or toxic effect levels developed for freshwater
organiams in the anadlyss of landfills discharging to estuaries or bays.

2.1.2 Egimation of Human Health Risks and Benefits

The andyssevauatesthe potentia benefitsto human helth by estimating the risks (carcinogenic and
noncarcinogenic hazard [systemic]) associated with reducing pollutant levelsin fish tissue and drinking water
fromcurrent to BAT treatment levels. EPA has monetized the reduction in carcinogenic risks using estimated
willingness-to-pay vauesfor avoiding premature mortaity. Thefollowing threesections(i.e,, Section2.1.2.1
through Section 2.1.2.3) describe the methodol ogy and assumptions used to evaluate the human hedlth risks
and benefits from the consumption of fish tissue and drinking water derived from waterbodies impacted by
direct discharging nonhazardous landfills.

2.1.2.1 Fish Tissue

To determine the potentia benefits, in terms of reduced cancer cases, associated with reducing
pollutant levelsin fish tissue, the andlys's estimates lifetime average daily doses (LADDs) and individua risk
levels for each pollutant discharged from a landfill on the basis of the indream pollutant concentrations
caculated at current and BAT treatment levelsin the Ste-specific stream dilution analysis. (See Section2.1.1.)
EPA presents estimates for sport anglers, subsistence anglers, and the generd population. LADDs are
calculated asfollows:

LADD " CxIRXBCFxFxD)/(BWxLT) (Eq. 4)

where:

LADD =  potentid lifetimeaverage daily dose (milligramsper kilogram per day [mg/kg-day])

C =  exposure concentration (mg/L)

IR =  ingestion rate (See Section 2.1.2.3 - Assumptions)

BCF =  bioconcentration factor, (liters per kilogram [L/kg]; whole body x 0.5)

F =  frequency duration (365 days/year)

D =  exposure duration (70 years)



BW
LT

body weight (70 kg)
lifetime (70 years x 365 daysyear)

The andyss cdculaesindividud risks asfollows:

R " LADD x SF (Ea. 5)
where:

R = individud risk level

LADD = potentid lifetime average daily dose (mg/kg-day)

SF =  cancer dopefactor (mg/kg-day)™

The analysis then gpplies the estimated individua pollutant risk levels to the potentially exposed
populations of sport anglers, subsistence anglers, and the generd population to estimate the potentia number
of excess annua cancer cases occurring over the life of the population. It then sums the number of excess
cancer cases on apollutant, landfill, and overdl industry basis. The andys's assumes the number of reduced
cancer casesto be the difference between the estimated risks at current and BAT treatment levels.

Because of the hydrophobic nature of the two CDD congeners, the andysis estimates LADDs and
individud risk levelsfor these pollutants based on the pollutant fish tissue concentrations calculated at current
and BAT treatment levels using the DRE model. The DRE mode cal culates the fish tissue concentration by
caculating the equilibrium between CDD congenersin fish tissue and CDD congeners adsorbed to the organic
fraction of sediments suspended in the water column (Appendix A). The analyss caculates LADDs as
follows

(CFTxIRxF x D x CF)

LADD *
(BWx LT) (Ea. 6)
where:
LADD =  potentid lifetime average daily dose (mg/kg-day)
CFT =  fishtissue concentration (mg/kg)
IR =  ingestion rate (See Section 2.1.2.3 - Assumptions)
F =  frequency duration (365 days/year)
D =  exposure duration (70 years)



BW =  body weight (70 kg)
LT = lifetime (70 years x 365 days/year)
CF =  converson factor

Individud risks are then caculated as shown in Eq. 5.

EPA egtimates the monetary vaue of benefits to society from avoided cancer cases using estimates
of society’s willingness to pay to avoid the risk of cancer-related premature mortdity. Although it is not
certainthat al cancer caseswill result in degth, to develop aworst-case estimate, thisandysisvalues avoided
cancer cases on the basis of avoided mortality. To vaue mortdity, the andys's uses a range of vaues
recommended by an EPA Office of Policy Anaysis (OPA) review of studies that quantify individuas
willingness to pay to avoid risks to life (Fisher, Chestnut, and Violette, 1989; and Violette and Chestnut,
1986). The reviewed studies used hedonic wage and contingent valuation analyses in labor markets to
estimate theamountsthat individuas are willing to pay to avoid dight increasesin risk of mortdity or will need
to be compensated to accept adight increase in risk of mortdity. The willingness-to-pay vaues estimated
inthose studies aso are associated with smdl changesin the probability of mortdity. To estimateawillingness
to pay for avoiding certain or high-probability mortaity events, EPA extrgpolates the estimated vauesfor a
100 percent probability event.? EPA uses the resulting estimates of the value of a“datidtica life saved” to
vaue regulatory effects that are expected to reduce the incidence of mortdity.

From this review of willingnessto-pay studies, OPA recommends a range of $1.6 to $8.5 miillion
(1986 dallars) for vauing an avoided event of premature mortdity or a Satisticd life saved. A more recent
survey of vaue-of-life sudies by Viscus (1992) dso supports this range with the finding that vaue of life
estimates clugter in the range of $3 to $7 million (1990 dollars). For this andysis, EPA adjudts the figures
recommended in the OPA study to 1992 using the relative change in the Employment Cost Index of Tota
Compensationfor All Civilian Workersfrom 1986 to 1992 (29 percent). Using the changein nomind Gross
Domestic Product (GDP) ingtead of changein inflation as the basis for adjustment in the willingness-to-pay
vaues accounts for the expectations that willingness to pay to avoid risk is anorma economic good, and,
accordingly, that society’ swillingnessto pay to avoid risk will increase as nationd incomeincreases. Updating
to 1992 yidds arange of $2.1 to $11.0 million.

The analyssestimates potentid reductionsin risksfrom reproductive, developmentd, or other chronic

and subchronic toxic effects by comparing the estimated lifetime average daily dose and the ora reference
dose (RfD) for agiven chemica pollutant as follows.

HQ " ORI/RfD (Eq.7)

2 These esti mates, however, do not represent the willingness to pay to avoid the certainty of death.
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where:

HQ =  hazard quotient
ORI =  ord intake (LADD x BW, mg/day)
RfD =  reference dose (mg/day assuming abody weight of 70 kg)

The analyssthen caculatesa hazard index (i.e., sumof individua pollutant hazard quatients) for each
landfill or receiving stream. A hazard index greater than 1.0 indi cates that toxic effectsmay occur in exposed
populaions. The analys's then sums and compares the szes of the affected subpopulations a the various
trestment levels to assess benefits in terms of reduced systemic toxicity. Although the anadlyss could not
esimate the monetary vaue of the benefits to society that are associated with a reduction in the number of
individuas exposed to pollutant levelslikely to result in systemic hedlth effects, it expectsany reductioninrisk
will yield human hedlth related benefits.

The analys's does not estimate the noncarcinogenic hazard of the CDD congeners on the basis of the
ord intake and RfD because the establishment of an RfD for these pollutants, using the slandard conventions
of uncertainty, will likely be one or two orders of magnitude bel ow average background population exposures.
This Situation precludes using an RfD for determining an acceptable level of CDD exposure, because at
ambient background leves, effects are not readily gpparent (Persona Communication from William Farland,
Director of the National Center for Environmental Assessment to Andrew Smith, State Toxicologist, Maine
Bureau of Hedth, January 24, 1997 - Appendix A). Therefore, the andlyss evduates potentid systemic
effects of the CDD congeners by comparing the estimated LADD (converted to units of toxic equivaent
[TEQ] by multiplying by the congener-specific toxic equivaent factor [ TEF]) to ambient background levels
of 120 picograms (pg) TEQ/day as estimated by EPA in the 1994 Review Draft Document Health
Assessment Document for 2,3,7,8-Tetrachlorodibenzo-p-Dioxin (TCDD) and Related Compounds
(U.S. EPA, 1994a). EPA (19949) edtimates that adverse impacts associated with dioxin exposures may
occur at or within one order of magnitude of average background exposures. As exposuresincrease within
and abovethisrange, the probability and severity of systemic effectsmost likely increase. For thisassessmernt,
fish tissue exposures grester than one order of magnitude above ambient background concentration indicate
that toxic effectsmay occur in exposed populations. The analysissumsand comparesthe szesof the affected
subpopulations at the various trestment level s to assess benefits in terms of reduced systemic toxicity.

2.1.2.2 Drinking Water

The andys's determines potentid benefits associated with reducing pollutant levelsin drinking water
inagmilar manner. The andyss caculaies LADDs for drinking water consumption asfollows:
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LADD * (CX IRXF xD)/(BWxLT) (Eq. 8)

where

LADD

IR

BW
LT

potentid lifetime average daily dose (mg/kg-day)
exposure concentration (mg/L)

ingestion rate (2 L/day)

frequency duration (365 days/year)

exposure duration (70 years)

body weight (70 kg)

lifetime (70 years x 365 daysyear)

The andysis gppliesestimated individua pollutant risk levels greater than 10°® (1E-6) to the popul ation served
downdream by any drinking water utilities within 50 miles from each discharge Ste to determine the number
of excessannual cancer casesthat may occur during the life of the population. It evaluates systemic toxicant
effects by esimating the Szes of populations exposed to pollutants from a given landfill, the sum of whose
individud hazard quotients yields a hazard index greater than 1.0. If gpplicable, EPA estimates a monetary
vaue of benefitsto society from avoided cancer cases, as described in Section 2.1.2.1.

2.1.2.3 Assumptions and Caveats

The analyses of human hedth risks and benefits use the following assumptions.

A linear relationship exists between pollutant |oading reductions and benefits attributed to the
cleanup of surface waters.

The andysis does not assess synergigtic effects of multiple chemicals on aguatic ecosystems,
therefore, the total benefit of reducing toxics may be underestimated.

The andysis estimatesthe tota number of personswho might consume recreetionaly caught
fish and the number who rely upon fish on asubsistence basisin each State by assuming that
these anglersregularly sharetheir catch with family members, therefore, the number of anglers
in eech State is multiplied by the Stat€' s average household size. The andyss consdersthe
remainder of the population of these Statesthe generd population” consuming commercidly
caught fish.

Subsistence anglers make up 5 percent of the resdent anglersin agiven State; the other 95
percent are sport anglers.
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2.13

Commercidly or recreationally vauable species occur or are taken in the vicinity of the
dischargesincluded in the eva uation.

Andyss of fish tissue usesingestion rates of 6.5 grams per day for the generd population, 30
grams per day (30 years) + 6.5 grams per day (40 years) for sport anglers, and 140 grams
per day for subsistence anglers (U.S. EPA, 1989a).

A State' sresident anglersfish dl rivers or estuaries within a State equaly, and the fish are
consumed only by the population within that State.

The analys's estimates the Sze of populations potentidly exposed to dischargesto rivers or
estuariesthat border more than one State using only populationswithin the Statein which the
landfill islocated.

The analys's estimates the size of the population potentially exposed to fish caught in an
impacted water body in agiven State using theratio of impacted river milesto totd river miles
or impacted estuary square miles to totd estuary square miles. The number of miles
potentidly impacted by alandfill’s discharge is 50 miles for rivers and the total surface area
of the various estuarine zones for estuaries.

When estimating the concentration in drinking water or fish, the analys's does not consider
pollutant fate processes (e.g., sediment adsorption, volatilization, hydrolysis); consequently,
estimated concentrations are environmentally conservative (higher).

Estimation of Ecological Benefits

The andyss evaluaes the potential ecologicd benefits of the find regulation by estimating

improvements in the recregtiond fishing habitats that are impacted by landfill wastewater discharges. The
andyssfirg identifies stream segments for which the fina regulation is expected to diminate al occurrences
of pollutant concentrations in excess of both aquatic life and human health AWQC or toxic effect levels. (See
Section 2.1.1.) The andysis expects that eimination of pollutant concentrations in excess of AWQC will
result in sgnificant improvements in aquetic habitats, which will then improve the qudity and vaue of
recreationa fishing opportunities. The estimate of the monetary vaue to society of improved recregtiona
fishing opportunitiesis based on the concept of a“contaminant-free fishery” as presented by Lyke (1993).

Research by Lyke (1993) showsthat anglersmay place asignificantly higher vaue on acontaminant-

freefishery than afishery with someleve of contamination. Specificaly, Lyke etimatesthe consumer surplus®

3 Consumer surplusis generally recognized as the best measure froma theoretical basis for valuing the net economic
welfare or benefit to consumers from consuming a particular good or service. An increase or decrease in consumer
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associated with Wisconan' srecreationa Lake Michigan trout and salmon fishery, and the additiond vaue of
thefishery if it was completdly free of contaminants affecting aquetic life and human hedth. Two andysesform
the basis of Lyke' sreaults.

1 A multiplegte, trip generation, travel cost model was used to estimate net benefits associated
with the fishery under basdine (i.e., contaminated) conditions.

2. A contingent vauation modd was used to estimate willingness-to-pay vaues for the fishery
if it was free of contaminants.

Both analyses used data collected from licensed anglers before the 1990 season. The estimated incremental
bendfit vaues associated with freeing the fishery of contaminants range from 11.1 percent to 31.3 percent of
the value of the fishery under current conditions.

To edimate the gain in vaue of stream segments identified as showing improvements in agquatic
habitats as a result of the find regulation, the andys's estimates the basdline recreationd fishery vaue of the
stream segments on the basi's of estimated annua person-days of fishing per segment and estimated values
per person-day of fishing. To caculateannud person-days of fishing per ssgment the analyss uses estimates
of the affected (exposed) recreationa fishing populations. (See Section2.1.2.) The analyss then multiplies
the number of anglers by estimates of the average number of fishing days per angler in each State to etimate
the total number of fishing days for each segment. The analysis cdculates the basdline vaue for each fishery
by multiplying the estimated total number of fishing days by an esimate of the net benefit that anglersreceive
from aday of fishing where net benefit represents the tota value of the fishing day excdusive of any fishing-
related costs (licensefee, travel codts, bait, etc.) incurred by theangler. Theandyssusesarange of median
net benefit values for warm-water and cold-water fishing days, $27.75 and $35.14, respectively, in 1992
dollars. Summing over dl benefiting stream segments provides a tota basdline recreationd fishing vaue of
landfill stream segments that are expected to benefit by dimination of pollutant concentrations in excess of
AWQC.

To edtimate the increase in vaue resulting from eimination of pollutant concentrations in excess of
AWQC, the andyss multiplies the basdine vaue for benefiting stream segments by the incrementd gain in
va ue associated with achievement of the* contaminant-free” condition. As noted above, Lyke' s estimate of
the increase in value ranged from 11.1 percent to 31.3 percent. Multiplying by these values yidds arange
of expected increase in vaue for the landfill stream segments expected to benefit by dimination of pollutant
concentrations in excess of AWQC.

surplus for particular goods or services as the result of regulation is a primary measure of the gain or lossin consumer
welfare resulting from the regul ation.
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2.1.3.1 Assumptions and Caveats
The ecologicd benefits andys's uses the following mgor assumptions:

. Theanadyssdoesnot consder background concentrations of the landfill pollutants of concern
in the receiving stream.

. The estimated benefit of improved recregtiond fishing opportunitiesis only alimited measure
of thevaueto society of theimprovementsin aquatic habitats expected to result fromthefina
regulaion; increased assimilation capacity of the receiving stream, improvementsin taste and
odor, or improvements to other recreationd activities, such as swimming and wildlife
observation, are not addressed.

. The andysis includes sgnificant smplifications and uncertainties, which may overestimate or
underestimate the monetary vaue to society of improved recregtiond fishing opportunities.
(See Sections 2.1.1.2 and 2.1.2.3.)

. Potential overlap in vauation of improved recrestiond fishing opportunities and avoided
cancer cases from fish consumption may exist. This potentid is consdered to be minor in
terms of numerica sgnificance.

2.2 Pdllutant Fate and Toxicity

Human and ecologica exposure and risk from environmenta releases of toxic chemicas depend
largely on toxic potency, inter-media partitioning, and chemica persstence. Thesefactorsin turn depend on
chemicd- specific properties relating to toxicologicd effects on living organisms, physica date,
hydrophaobicity/lipophilicity, and reectivity, as wel as the mechanism and media of release and Ste-specific
environmenta conditions.

The methodology used in assessing the fate and toxicity of pollutants associated with landfill
wastewaters condsts of three steps: (1) identification of pollutants of concern, (2) compilation of physca-
chemicd and toxicity data, and (3) categorization assessment. The following sections describe these steps
in detall, as well as present a summary of the mgor assumptions and limitations associated with this
methodology.

2.2.1 Poallutantsof Concern Identification
From1992t0 1995, EPA conducted sampling and Sitevistsat hazardous and nonhazardouslandfills
to determine the presence or absence of priority, conventiona, and nonconventiona pollutants a landfills

located nationwide. EPA collected raw wastewater samples at 13 nonhazardous landfills. More than 400
pollutants were characterized from the sampling, including (1) 233 priority and nonconventiona organic
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compounds, (2) 69 priority and nonconventional metds, (3) 4 conventiona pollutants, and (4) 123 priority
and nonconventiona pollutants (pesticides, herbicides, dioxins, and furans). From this characterization
sampling data, EPA identified pollutants of interest, by subcategory, based ontheir detection at treatablelevels
in raw wastewaters. EPA aso diminated from this list treetment chemicals and nontoxic parameters. This
andyds evduates the remaining pollutants of concern (32 discharged by nonhazardous landfills, with the
exception of 2 conventiona and 4 nonconventiona pollutants) to assesstheir potentia fate and toxicity onthe
basis of known characterigtics of each chemical.

2.2.2 Compilation of Physical-Chemical and Toxicity Data

The chemicd-specific data needed to conduct the fate and toxicity evauation for this sudy include
aquatic life criteria or toxic effect data for native aquatic species, human hedth reference doses (RfDs) and
cancer potency dopefactors (SFs), EPA maximum contaminant levels(MCLSs) for drinking water protection,
Henry's Law congtants, soil/sediment adsorption coefficients (K ,.), bioconcentration factors (BCFs) for
native aguatic species, and agqueous aerobic biodegradation half-lives (BD).

Sources of the above datainclude EPA’s AWQC documents and updates, EPA’ s Assessment Tools
for the Evaduation of Risk (ASTER) and the associated Aquatic Information Retrieval System (AQUIRE) and
Environmenta Research Laboratory-Duluth fathead minnow database, EPA’s Integrated Risk Information
System(IRIS), EPA’s 1997 Hedth Effects Assessment Summary Tables(HEAST), EPA’s 1998 Region 11
Risk-Based Concentration Table, EPA’s 1996 Superfund Chemical Data Matrix, EPA’s 1989 Toxic
Chemica Release Inventory Risk Screening Guide, Syracuse Research Corporation’'s CHEMFATE
database, EPA and other government reports, scientific literature, and other primary and secondary data
sources. To ensure that the examination is as comprehensive as possible, the analyss takes aternative
measures to compile data for chemicas for which physica-chemica property and/or toxicity data are not
presented in the sources listed above. To the extent possible, EPA estimates vaues for the chemicasusing
the quantitative structure-activity relationship (QSAR) modd incorporated in ASTER or, for some physical-
chemicd properties, usng published linear regresson correlaion equations.

@ Aquatic Life Data

The analysis obtains ambient criteria or toxic effect concentration levelsfor the protection of agquatic
life primarily from EPA’ sAWQC documentsand EPA’ SASTER. For severd pollutants, EPA has published
ambient water qudity criteriafor the protection of freshwater aquatic life from acute effects. The acute value
represents amaximum alowable 1-hour average concentration of apollutant at any timethat protects aguetic
life from lethdity. For pollutants for which no acute water qudity criteria have been developed by EPA, the
andys's uses an acute value from published aguatic toxicity test data or an estimated acute vaue from the
ASTER QSAR modd. When the analysis uses va ues sdlected from the literature, measured concentrations
from flow-through studies under typica pH and temperature conditions are preferred. In addition, the test
organismmust be aNorth American resdent speciesof fish or invertebrate. The hierarchy used to sdlect the
appropriate acute vaue is listed below in descending order of priority:
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1 Nationd acute freshwater quality criteria

2. Lowest reported acute test values (96-hour LCs, for fish and 48-hour EC,y/LCs, for
daphnids)

3. Lowest reported L Cs, test vaue of shorter duration, adjusted to estimate a 96-hour exposure
period
4. Lowest reported LCy, test vaue of longer duration, up to amaximum of 2 weeks exposure

5. Estimated 96-hour LC5, from the ASTER QSAR mode

The andys's uses BCF data from numerous data sources, including EPA AWQC documents and
EPA’s ASTER. Where measured BCF vaues are not available, the analys's estimates the parameter usng
the octanol /water partition coefficient or solubility of thechemica. Lyman et d. (1982) details such methods.
The andysis then reviews multiple values and selects a representative vaue according to the following
guiddines.

. Resident U.S. fish species are preferred over invertebrates or estimated vaues.
. Edible tissue or whole fish vaues are preferred over nonedible or viscera vaues.
. Estimates derived from octanol /water partition coefficientsare preferred over estimates based

on solubility or other estimates, unless the estimate comes from EPA’s AWQC documents.

The andysis uses the most conservative vaue (i.e., the highest BCF) among comparable candidate values.
(b) Human Health Data

Humanhedlth toxicity datainclude chemica-specific RfD for noncarcinogenic effects and potency SF
for carcinogenic effects. The andyds obtains RfDs and SFsfirst from EPA’s IRIS, and secondarily uses
EPA’sHEAST or EPA’s Region |l RBC Table. The RfD is an estimate of a daily exposure leve for the
human population, including sengtive subpopulations, that is likely to be without an gppreciable risk of
deleterious noncarcinogenic hedlth effects over alifetime (U.S. EPA, 1989b). A chemicd withalow RfD is
more toxic than a chemicd with a high RfD. Noncarcinogenic effects include systemic effects (eg.,
reproductive, immunologica, neurologica, circulatory, or respiratory toxicity), organ-specific toxicity,
developmentd toxicity, mutagenesis, and lethaity. EPA recommendsathreshold level assessment approach
for these systemic and other effects, because severa protective mechanisms must be overcome prior to the
appearance of an adverse noncarcinogenic effect. In contrast, EPA assumes that cancer growth can be
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initiated from a single cdlular event and, therefore, should not be subject to a threshold level assessment
approach. The SFisan upper bound estimate of the probability of cancer per unit intake of achemical over
alifetime (U.S. EPA, 1989b). A chemicad with alarge SF has greater potentia to cause cancer than a
chemicd with asmadl SF.

Other chemica designationsrelated to potentia adverse human hedlth effectsinclude EPA assgnment
of a concentration limit for protection of drinking water, and EPA designation as a priority pollutant. EPA
establishes drinking water criteria and standards, such as the MCL, under authority of the Safe Drinking
Water Act (SDWA). Current MCLs are available from EPA’s Office of Water. EPA has designated 126
chemica's and compounds as priority pollutants under the authority of the Clean Water Act (CWA).

(© Physical-Chemical Property Data

The andysisuses 3 measures of physica-chemica propertiesto evauate environmenta faie: Henry's
Law condant (HLC), an organic carbon-water partition coefficient (K,.), and agueous aerobic
biodegradetion hdf-life (BD).

HLC isthe ratio of vapor pressure to solubility and is indicative of the propengty of a chemica to
voldilize from surface water (Lyman et d., 1982). The larger the HLC, the more likely the chemica will
voldilize The andysis obtains most HLCs from EPA’s Office of Toxic Substances (OTS) 1989 Toxic
Chemical Release Inventory Risk Screening Guide (U.S. EPA, 1989c¢) or from the QSAR system (U.S.
EPA, 1998-1999) maintained by EPA’s Environmenta Research Laboratory in Duluth, Minnesota.

K, isindiceative of the propensty of an organic compound to adsorb to soil or sediment particlesand,
therefore, to partition to such media. The larger the K ., the more likely the chemical will adsorb to solid
materid. Theanayssobtainsmost K . from Syracuse Research Corporation's CHEMFATE database and
EPA’s 1989 Toxic Chemical Release Inventory Risk Screening Guide.

BD isthe empiricdly derived length of time during which haf the amount of a chemicd in water is
degraded by microbid action in the presence of oxygen. BD isindicative of the environmentd persstence
of achemicd released into thewater column. Theandysisobtainsmost BDsfrom Howard et d. (1991) and
Environmental Research Laboratory-Duluth’s QSAR.

2.2.3 Categorization Assessment

The objective of eva uating fate and toxicity potentid isto place chemicasinto groupswith quditative

descriptors of potentia environmental behavior and impact. These groups are based on categorization

schemes derived for the following descriptors:

. Acute aquatic toxicity (high, moderate, or dightly toxic)
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. Voldility from water (high, moderate, dight, or nonvolatile)
. Adsorption to soil/sediment (high, moderate, dight, or nonadsorptive)
. Bioaccumulation potentia (high, moderate, dight, or nonbiocaccumulative)

. Biodegradation potentia (fast, moderate, dow, or resistant)

Using appropriate key parameters, and where sufficient data exist, these categorization schemes
identify the relative aguatic and human toxicity and bioaccumulation potentid for each chemical associated
withlandfill wastewater. In addition, they identify the potentid of each chemicd to partition to various media
(ar, sediment/dudge, or water) and to persst in the environment. The andys's uses these schemes for
screening purposes only; they do not take the place of detailed pollutant assessmentsthat andyze dl fate and
trangport mechanisms.

Thisevduation asoidentifieschemicdsthat (1) are known, probable, or possible human carcinogens,
(2) are systemic human hedth toxicants, (3) have EPA human hedth drinking water sandards; and (4) are
designated as priority pollutants by EPA. The results of this analyd's can provide a quditative indication of
potential risk posed by the rel ease of these chemicals. Actua risk depends on the magnitude, frequency, and
duration of pollutant loading; Ste-specific environmenta conditions; proximity and number of human and
ecological receptors, and relevant exposure pathways. The following discussion outlines the categorization
schemes and presents the ranges of parameter vaues that define the categories.

(@ Acute Aquatic Toxicity
Key Parameter:  Acute aquatic life criterialLCs, or other benchmark (AT) (Fg/L)
Using acute criteria or lowest reported acute test results (generdly 96-hour and 48-hour durations

for fish and invertebrates, respectively), the andys's groups chemicals according to their rdative short-term
effects on aguatic life.

Categorization Scheme:
AT <100 Highly toxic
1,000 > AT > 100 Moderately toxic
AT >1,000 Sightly toxic

This scheme, used as arule-of-thumb guidance by EPA’ s OPPT for Premanufacture Notice (PMN)
evauations, indicates chemicasthat could potentialy causelethdity to aguatic life downstream of discharges.
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(b) Volatility from Water

Key Parameter:  Henry’s Law congtant (HLC) (atm-nv/mol)

Vapor Pressure (atm)
Solubility (mol/m?3)

HLC *

(EQ. 9)

HL C isthe measured or cd culated ratio between vapor pressure and solubility at ambient conditions.
This parameter indicatesthe potentia for organic substancesto partition to air in atwo-phase (air and water)
sysem. A chemicd’s potentid to volatilize from surface water can be inferred from HLC.

Categorization Scheme:
HLC > 10 Highly volatile
103> HLC > 10° Moderately volaile
10°>HLC>3x 10"  Sightly voldile
HLC < 3x 107 Essntidly nonvolatile

This scheme, adopted from Lyman et d. (1982), indicateschemica potentid to volatilize from process
wastewater and surface water, thereby reducing the threat to aguatic life and human hedlth via contaminated
fish consumption and drinking water, yet potentidly causing risk to exposed populations viainhdation.

(© Adsor ption to Soil/Sediments
Key Parameter:  Soil/sediment adsorption coefficient (K ,.)

K ¢ Isachemical-specific adsorption parameter for organic substancesthat islargely independent of
the properties of soil or sediment and can be used as ardative indicator of adsorption to such media. K.

ishighly inversdy correlated with solubility, well correlated with octanol-water partition coefficient, and fairly
well correlated with BCF.

Categorization Scheme:
K e > 10,000 Highly adsorptive
10,000 > K. > 1,000 Moderately adsorptive
1,000 > K, > 10 Sightly adsorptive
Ko <10 Essentidly nonadsorptive
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This scheme evduates substances that may partition to solids and potentidly contaminate sediment
underlying surface water or land receiving sewage dudge gpplications. Although ahigh K. valueindicates
that achemica ismorelikely to partition to sediment, it dso indicatesthat achemical may belesshioavailable.

(d) Bioaccumulation Potential

Key Parameter:  Bioconcentration Factor (BCF)

BCF * Equilibrium chemical concentration in organism (wet weight)
Mean chemical concentration in water

(Eq. 10)

BCF isagood indicator of potentia to accumulate in aguetic biota through uptake across an external surface
membrane.

Categorization Scheme;
BCF > 500 High potentid
500> BCF >50 Moderate potentia
50>BCF>5 Sight potentid
BCF<5 Nonbiocaccumulative

This scheme identifies chemicds that may be present in fish or shdllfish tissues at higher levelsthanin
surrounding weter. These chemicals may accumulate in thefood chain and increase exposure to higher trophic
level populations, including people consuming their sport catch or commercia sesfood.

(e) Biodegradation Potential
Key Parameter:  Aqueous Aerobic Biodegradation Half-life (BD) (days)
Biodegradation, photolyss, and hydrolysis are three potenti mechanisms of organic chemical

trandformation in the environment. The anadlysis selects BD to represent chemical persistence on the basis of
itsimportance and the abundance of measured or estimated datarelative to other transformation mechanisms.

Categorization Scheme:
BD# 7 Fast
7<BD# 28 Moderate
28<BD # 180 Sow
180<BD Resgant
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This schemeis based on classfication ranges given in arecent compilation of environmentd fate data
(Howard et d., 1991). This scheme givesan indication of chemicasthat are likely to biodegrade in surface
water, and therefore, not persst in the environment. However, biodegradation products can be less toxic,
equally astoxic, or even more toxic than the parent compound.

2.24 Asumptionsand Limitations

Thefollowing two sections summarize the mg or assumptions and limitations associated with the data
compilation and categorization schemes.

(@)

®)

Data Compilation

If data are readily available from eectronic databases, the analysi's does not search other
primary and secondary sources.

Much of the data are estimated and, therefore, can have a high degree of associated
uncertainty.

For some chemicdss, neither measured nor estimated dataare availablefor key categorization
parameters. In addition, chemicasidentified for this study do not represent a complete set
of wastewater condtituents. As a result, this andysis does not completely assess landfill
wastewater.

Categorization Schemes

The analyss does not consider receiving waterbody characteristics, pollutant loading
amounts, exposed populations, and potential exposure routes.

For severa categorization schemes, the andysis groups chemicds using arbitrary
order-of-magnitude data bresks. Combined with data uncertainty, this may lead to an
overstatement or understatement of the characteristics of achemicd.

Data derived from laboratory tests may not accurately reflect conditionsin the field.

Available aguatic toxicity and bioconcentration test datamay not represent the most sensitive
Species.

The biodegradation potentiadd may not be a good indicator of persistence for organic
chemicdsthat rapidly photodegrade or hydrolyze, sincethe andysisdoes not consider these
degradation mechanisms.
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2.3  Documented Environmental | mpacts

EPA contacted State environmental agencies and reviewed State 304(1) Short Ligts, State fishing
advisories, and published literature for evidence of documented environmental impacts on aguetic life, human
hedth, and the quaity of recaeiving water dueto discharges of pollutants from landfills. The andysscompiles
and summarizes reported impacts by landfill.
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3. Data Sources

31  Water Quality Impacts

The analysisusesreadily available EPA and other agency databases, models, and reportsto evaluate
water quality impacts. The following sSix sections describe the various data sources used in the analyss.

3.1.1 Landfill-Specific Data

EPA’s Enginearing and Andlysis Divison (EAD) provided projected landfill effluent process flows,
landfill operating days, and pollutant loadings (Appendix B) in September 1999. (U.S. EPA, 1999). For
each option, EAD calculated the long-term averages (LTAS) for each pollutant of concern usng EPA
sampling dataand industry-supplied deta. Inthe 1994 Waste Treatment Industry: Landfills Questionnaire,
landfills reported the annua quantity they discharged to surface waters (U.S. EPA, 1994b). EAD multiplied
the annua quantity discharged (landfill flow) by the LTA for each pollutant and converted it to the proper units
to cdculate the loading (in pounds per year) for each pollutant at each landfill.

The andyssidentifiesthe locations of landfills on receiving streams using the U.S. Geologica Survey
(USGS) cataoging and stream segment (reach) numbers contained in EPA’s Indudtrid Facilities Discharge
(IFD) database (U.S. EPA, 1994-19964). It aso uses latitude/longitude coordinates, if available, to locate
those landfills that have not been assigned areach number in IFD.  If these sources do not yield information
for alandfill, dternative measures are taken to obtain a complete set of recelving streams.

The analysis obtains receiving stream flow data from either the W.E. Gates study data or from
measured streamflow data, both of which are contained in EPA’ sGAGE file (U.S. EPA, 1994-1996b). The
W.E. Gates study contains calculated average and low flow statistics based on the best available flow data
and on drainage areas for reaches throughout the United States. The GAGE file dso includes average and
low flow statistics based on measured data from USGS gaging stations. The andyss obtains dissolved
concentration potentias (DCPs) for estuaries and bays from the Strategic Assessment Branch of NOAA's
Ocean Assessments Divison (NOAA/U.S. EPA, 1989-1991) (Appendix C). Criticd dilution factors are
obtained from theMixing Zone Dilution Factors for New Chemical Exposure Assessments (U.S. EPA,
1992).

3.1.2 Water Quality Criteria
The assessment obtainsthe ambient criteria (or toxic effect levels) for the protection of aguatic lifeand
human hedlth from avariety of sourcesincluding EPA criteria documents, EPA’SASTER, and EPA’SIRIS

(Appendix D). It usesecologicd toxicity estimates when published vaues are not available. The hierarchies
used to sdlect the appropriate aguetic life and human hedth vaues are described in the following sections.
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3.1.2.1 Aquatic Life

EPA egtablishes water qudlity criteria for many pollutantsfor the protection of freshwater aquatic life
(acute and chronic criterid). The acute va ue represents a maximum alowable 1-hour average concentration
of apollutant at any time and can berelated to acute toxic effectson aquatic life. Thechronic valuerepresents
the average alowable concentration of a toxic pollutant over a 4-day period at which a diverse genera of
aguatic organisms and their uses should not be unacceptably affected, provided that these levels are not
exceeded more than once every 3 years.

For pollutants for which no water qudity criteria are developed, the analys's uses specific toxicity
vaues (acute and chronic effect concentrations reported in published literature or estimated using various
gpplication techniques). When sdecting vaues from the literature, the andyss prefers measured
concentrations from flow-through studies under typica pH and temperature conditions. The test organism
mug be a North American resident species of fish or invertebrate. The hierarchies used to sdlect the
gppropriate acute and chronic vaues are listed below in descending order of priority.

Acute Aquatic Life Vaues.
1 Nationd acute freshwater quality criteria

2. Lowest reported acute test values (96-hour LCs, for fish and 48-hour EC,/LCs, for
daphnids)

3. Lowest reported L Cs, test value of shorter duration, adjusted to estimate a 96-hour exposure
period

4. Lowest reported LCy, test vaue of longer duration, up to amaximum of 2 weeks exposure

5. Estimated 96-hour LC5, from the ASTER QSAR mode

Chronic Aquatic Life Vaues:

1. Nationa chronic freshwater qudity criteria

2. Lowest reported maximum alowable toxicant concentration (MATC),
lowest-observed-effect concentration (LOEC), or no-observed-effect concentration
(NOEC)

3. Lowest reported chronic growth or reproductive toxicity test concentration
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4. Edtimated chronic toxicity concentration from a measured acutechronic ratio for a less
sengtive species, QSAR model, or default acute:chronic ratio of 10:1

3.1.2.2 Human Health

EPA egtablisheswater qudlity criteriafor the protection of human hedlthintermsof apollutant’ stoxic
effects, including carcinogenic potentid, usng two exposure routes. (1) ingesting the pollutant via
contaminated aguetic organisms only, and (2) ingesting the pollutant via both water and contaminated aquatic

organisms. The values are determined as follows:

For Toxicity Protection (ingestion of organisms only)

HH - RfD x CF
00 IR x BCF (Eq. 112)
where:
HH,, =  human hedth vaue (Fg/L)
RID =  reference dosefor a70-kg individud (mg/day)
IR = fishingegtion rate (0.0065 kg/day)
BCF = bioconcentration factor (L/kg)
CF = converson factor for units (1,000 Fg/mg)
For Carcinogenic Protection (ingestion of organisms only)
HH * BW x RL x CF
©° S x IR x BCF (Ea. 12)
where:
HH,, =  human hedthvaue (Fg/L)
BW = body weight (70 kg)
RL = riskleved (109
SF = cancer dopefactor (mg/kg-day)*
IR =  fishingestion rate (0.0065 kg/day)
BCF = bioconcentration factor (L/kg)
CF = converson factor for units (1,000 Fg/mg)
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where

where

For Toxicity Protection (ingestion of water and organisms)

HH,,
RD
IRy
IR
BCF
CF

- RfD x CF

HH
" IR, % (IR x BCF)

humean hedth vdue (Fg/L)

reference dose for a 70-kg individua (mg/day)
water ingestion rate (2 L/day)

fish ingestion rate (0.0065 kg/day)
bioconcentration factor (L/kg)

conversion factor for units (1000 Fg/mg)

For Carcinogenic Protection (ingestion of water and organisms)

HH,\,
BW
RL
SF
IRy
IR
BCF
CF

. BW x RL x CF
SF x (IR, % (IR x BCF))

human hedth vdue (Fg/L)

body weight (70 kg)

risk level (10°)

cancer dope factor (mg/kg-day)*

water ingestion rate (2 L/day)

fish ingestion rate (0.0065 kg/day)
bioconcentration factor (L/kg)
conversion factor for units (1,000 Fg/mg)

(Eq. 13)

(Eq. 14)

The analys's derives the vaues for ingesting water and organisms by assuming an average daily ingestion of
2 litersof water, an average daily fish consumption rate of 6.5 gramsof potentialy contaminated fish products,
and an average adult body weight of 70 kilograms (U.S. EPA, 19914). If EPA has established adopefactor,
the anadlys's uses values protective of carcinogenicity to assess the potentid effects on human hedlth,
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The anayssdeve ops protective concentration levelsfor carcinogensin terms of nonthreshold lifetime
risk level using criteriaat arisk level of 10° (1E-6). Thisrisk level indicatesaprobability of 1 additiona case
of cancer for every 1 million persons exposed. Toxic effects criteria for noncarcinogens include systemic
effects (e.g., reproductive, immunological, neurologicd, circulatory, or respiratory toxicity), organ-specific
toxicity, developmentd toxicity, mutageness, and lethdity.

The hierarchy used to sdlect the most appropriate human hedth criteria values is listed below in
descending order of priority:

1. Cdculated human hedlth criteriavaues usng EPA’s IRIS RfDs or SFs used in conjunction
with adjusted 3 percent lipid BCF vaues derived from Ambient Water Quality Criteria
Documents (U.S. EPA, 1980). Three percent is the mean lipid content of fish tissue
reported in the sudy from which the average dally fish consumption rate of 6.5 g/day is
derived.

2. Calculated human hedth criteria vaues using current IRIS RfDs or SFs and representative
BCF values for common North American species of fish or invertebrates or estimated BCF
values.

3. Calculated human hedlth criteria vaues usng RfDs or SFs from EPA’S HEAST or EPA’s
Regionlll RBC Table used in conjunction with adjusted 3 percent lipid BCF vaues derived
from Ambient Water Quality Criteria Documents (U.S. EPA, 1980).

4, Calculated human hedth criteria values using current RfDs or SFs from EPA’s HEAST or
EPA’sRegion 11 RBC Table and representative BCF values for common North American
species of fish or invertebrates or estimated BCF values.

5. Criteriafrom the Ambient Water Quality Criteria Documents (U.S. EPA, 1980).

6. Caculated human hedth vaues usng RfDs or SFs from data sources other than IRIS,
HEAST, or Region 11l RBC Table.

This hierarchy is based on Section 2.4.6 of the Technical Support Document for Water Quality-
based Toxics Control (U.S. EPA, 19914), which recommends using the most current risk information from
IRIS when egtimating human hedlth risks. In caseswhere chemicas have both RfDs and SFsfrom the same
level of the hierarchy, the andysis cdl culates human hedlth values using the formulasfor carcinogenicity, which
aways result in the more gtringent vaue, given the risk levels employed.
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3.1.3 Information Used To Evaluate Human Health Risks and Benefits

The andysis obtains fish ingestion rates for sport anglers, subsistence anglers, and the generd
population from theExposur e Factors Handbook (U.S. EPA, 19894). State population dataand average
household size are obtained from the 1995 Statistical Abstract of the United States (U.S. Bureau of the
Censaus, 1995). Data concerning the number of anglersin each State (i.e., resdent fishermen) are obtained
from the 1991 National Survey of Fishing, Hunting, and Wildlife Associated Recreation (U.S. FWS,
1991). Thetota number of river miles or estuary square miles within a State are obtained from the 1990
National Water Quality Inventory - Report to Congress (U.S. EPA, 1990). Theandyssidentifiesdrinking
water utilities located within 50 miles downstream from each discharge steusing EPA’sPATHSCAN (U.S.
EPA, 19964). The population served by a drinking water utility is obtained from EPA’s Drinking Water
Supply Files (U.S. EPA, 1996b) or Federa Reporting Data System (U.S. EPA, 1996¢). Tota suspended
s0lids (TSS) concentrations (effluent and receiving stream) used in the DRE mode are obtained from EAD
and from the Analysis of STORET Suspended Sediments Data for the United States (Versar, 1992b),
respectively (see Section3.1.1). Willingness-to-pay values are obtained from OPA’ sreview of a1989 and
a 1986 study The Value of Reducing Risks of Death: A Note on New Evidence (Fisher, Chestnut, and
Violette, 1989) and Valuing Risks. New Information on the Willingness to Pay for Changes in Fatal
Risks (Violette and Chestnut, 1986). The andysis adjusts valuesto 1992 on the basis of the relative change
in the Employment Cost Index of Tota Compensation for al Civilian Workers. Information used in the
evauation is presented in Appendix E.

3.1.4 Information Used To Evaluate Ecological Benefits

The andysis uses the concept of a* contaminant-free fishery” and the estimate of an increase in the
consumer surplus associated with acontaminant-freefishery, which are presented in Discrete Choice Model s
to Value Changes in Environmental Quality: A Great Lakes Case Sudy, athess submitted at the
Univergty of Wisconsan-Madison by Audrey Lykein 1993. The analys's uses data concerning the number
of resident anglersin each State and average number of fishing days per angler in each State obtained from
the 1991 National Survey of Fishing, Hunting, and Wildlife Associated Recreation (U.S. FWS, 1991)
(Appendix E). Median net benefit vaues for warm water and cold water fishing days are obtained from
Nonmar ket Values from Two Decades of Research on Recreational Demand (Walshet d., 1990). The
andyss adjusts vaues to 1992 on the bass of the change in the Consumer Price Index for al urban
consumers, as published by the Bureau of Labor Statistics.

32 Pdllutant Fate and Toxicity

The anayd s obtains the chemical-specific data needed to conduct the fate and toxicity evaduation from
various sources as discussed in Section 2.2.2 of this report.  Aquatic life and human hedth vaues are
presented in Appendix D, aswell as physica-chemica property data.
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3.3 Documented Environmental | mpacts

The andys s obtains data. concerning environmentd impactsfrom State environmenta agenciesin EPA
Regions 111 and VI, as well as from the 1990 State 304(l) Short Lists (U.S. EPA, 1991b) and the 1995
National Listing of Fish Consumption Advisories (U.S. EPA, 1995). Literature abstracts are obtained
through the computerized information system DIAL OG (Knight-Ridder Information, 1996), which provides
access to Enviroline, Pollution Abstracts, Aquatic Science Abstracts, and Water Resources Abstracts.
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4. Summary of Results

41 Proected Water Quality Impacts

4.1.1 Comparison of Instream Concentrationswith Ambient Water Quality Criteria

The reaults of this andyss indicate the water quality benefits of controlling discharges from
nonhazardous landfills to surface waters. The following two sections summarize potentid aquatic life and
human hedlth impacts on receiving stream water qudity for direct discharges. All tables referred to in these
sections gppear at the end of Section 4. Appendix F presents the results of the stream modeling.

4.1.1.1 Nonhazardous Landfills- Sample Set

The andysis evauates the effects of direct wastewater discharges on receiving streamwater quality
at current and BAT trestment levels for 37 nonhazardous landfills discharging 26 pollutantsto 35 receiving
dreams (35 rivers) (Table 1). At current discharge levels, these 37 landfillsdischarge 111,153 pounds per
year of priority and nonconventiond pollutants (Table 2). The landfills guideines will reduce these loadings
to 67,741 pounds per year at BAT levels, a 39 percent reduction.

The analys's shows no human hedth impacts on receiving stream water quality. It projects that
ingtream pollutant concentrations will not exceed human health criteria or toxic effect levelsa current or
BAT discharge leves (Table 3).

The assessment projects instream pollutant concentrations will exceed chronic aquaticlifecriteria
or toxic effect levelsin 9 percent (3 of the total 35) of the recaiving Sreams at current and BAT discharge
levels (Table 3). Atcurrent dischargeleves, 2 pollutants are projected to exceed instream criteriaor toxic
effect levels(Table4). BAT dischargelevelsreducethe projected excursonsto 1 pollutant. The 1 excursion
of acute aquatic life criteria or toxic effect levels projected at current discharge leveswill be diminated
at BAT discharge levels (Table 3).

4.1.1.2 Nonhazardous Landfills - National Extrapolation

The andysis extrgpol ates sample set data to the nationd level using the datigtica methodology for
estimating costs, loads, and economic impacts. The andys's extrgpolates vaues from the sample set of 37
nonhazardous landfills discharging 26 pollutants to 35 receiving streams (Table 1) to 143 nonhazardous
landfills discharging 26 pollutants to 139 receiving streams.

The analysis projects that extrapolated instream pollutant concentrations will not exceed human
health criteria or toxic effect levelsat current or BAT discharge levels (Table 5). It also projectsthat the
find regulation will reduce excursonsof chronic aquatic life criteria or toxic effect levelsfrom 2 pollutants
to 1 pollutant in 24 percent (34 of the total 139) of the recelving streams with projected excursions (Table

30



5). The 2 excursgons of acute aquatic life criteria or toxic effect levels projected at current discharge
levelsin 2 receiving streams will be diminated at BAT discharge levels (Table 5).

4.1.2 Esimation of Human Health Risks and Benefits

The results of this analys's indicate the potentia benefits to human hedth by estimating the risks
(carcinogenic and systemic effects) associated with current and reduced pollutant levels in fish tissue and
drinking water. The following two sections summarize potential human health impacts from the consumption
of fish tissue and drinking water derived from waterbodies impacted by direct discharges. The andysis
estimates risks for recreationa (sport) and subsistence anglers and their families, as well as the generd
population. Appendix G presents the results of the modeling.

4.1.2.1 Nonhazardous Landfills- Sample Set
The andyss evauates the effects of direct wastewater discharges on human hedth from the

consumptionof fish tissueand drinking water a current and BAT treatment levelsfor 37 facilitiesdischarging
26 pollutants to 35 receiving streams (35 rivers) (Table 6).

Fish Tissue — At current discharge levels, 9 receiving streams have tota estimated individua
pollutant cancer risks greater than 10° (1E-6) due to the discharge of 2 carcinogens from 9 nonhazardous
landfills (Tables6 and 7). Theanalysisprojectstota estimated risks greater than 10 (1E-6) for thegener al
population, sport anglers, and subsistence anglers. At current discharge levels, tota excess annud
cancer cases are estimated to be 1.2E-3 (Table 6). At BAT discharge levels, 8 recaiving sSreamshavetota
estimated individual pollutant cancer risks greater than 10° (1E-6) dueto the discharge of 2 carcinogensfrom
8 nonhazardous landfills (Tables 6 and 7). The andysisagain projectstotal estimated risks greater than 10
(1E-6) for the gener al population, sport anglers, and subsistence anglers. Tota excess annual cancer
caseswill bereduced to 8.5E-04 at BAT dischargelevels (Table 6). Based on the reduction of total excess
cancer cases (3.5E-4), the monetary value of benefitsto society from avoided cancer casesis $700-$3,800
(1992 dallars).

The analyss projects systemic toxicant effects (hazard index greater than 1.0) for only subsistence
anglersin 1 receiving stream from 1 pollutant & current and BAT discharge levels(Table8). Anestimated
population of 328 subsistence anglers and their families are projected to be affected.

Drinking Water — Theanayssprojectsthat no recalving sresmswill havetota estimated individua
pollutant cancer risks greater than 10° (1E-6) at current or BAT discharge levels. (Table 9). Therefore,
the analysis projects no total excessannua cancer cases. In addition, projections show no systemic toxicant
effects (hazard index greater than 1.0) at current or BAT discharge levels (Table 8).
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4.1.2.2 Nonhazardous Landfills - National Extrapolation

The analysis extrgpolates sample set data to the nationd leve using the satistical methodology for
edimating costs, loads, and economic impacts. Extrapolated values are based on the sample set of 37
nonhazardous landfills discharging 26 pollutantsto 35 recalving streams (Table 1). Theanalysisextrapolates
these vaues to 143 nonhazardous landfills discharging 26 pollutants to 139 receiving streams.

Fish Tissue — At current discharge levels, 45 receiving streams have totd estimated individua
pollutant cancer risks greater than 10° (1E-6) due to the discharge of 2 carcinogens from 45 nonhazardous
lancfills (Table 10). The analysis projects total estimated risks greater than 10° (1E-6) for the gener al
population, sport anglers, and subsistence anglers. At current discharge levels, tota excess annud
cancer cases are estimated to be 3.1E-3 (Table 10). At BAT discharge levels, 43 recaiving streams have
total estimated individual pollutant cancer risksgreater than 10°° (1E-6) dueto the discharge of 2 carcinogens
from 43 nonhazardous landfills. The andysis again projectstotal estimated risks grester than 10°° (1E-6) for
the general population, sport anglers, and subsistence anglers. Total excess annua cancer cases are
reduced to 2.1E-3 at BAT dischargelevels(Table 10). Based on the reduction of total excess cancer cases
(1.0E-3), the monetary vaue of benefits to society from avoided cancer cases is $2,100-$11,000 (1992
dollars).

The andysis projects systemic toxicant effects (hazard index greeter than 1.0) for only subsistence
anglersin 2 receiving streamsfrom 1 pollutant at cur rent and BAT dischargelevels(Table11). Anestimated
population of 643 subsstence anglers and their families are projected to be affected.

Drinking Water — Atcurrent and BAT dischargelevds, theandysis projects no receiving streams
will have total estimated individual pollutant cancer risks greater than 10 (1E-6) (Table 12). Therefore, the
andyss projects no total excess annua cancer cases. In addition, it projects no systemic toxicant effects
(hazard index greater than 1.0) at current or BAT discharge levels (Table 11).

4.1.3 Estimation of Ecological Benefits

Theresultsof thisanalyssindicate the potentid ecological benefitsof thefind regulation by estimating
improvements in the recreationa fishing habitats affected by direct nonhazardous landfill wastewater
discharges. Suchimpactsinclude acute and chronic toxicity, sublethd effects on metabolic and reproductive
functions, physica destruction of spawning and feeding habitats, and loss of prey organisms. These effects
will vary because of the diversity of specieswith differing sengtivities. For example, lead exposure can cause
spind deformities in rainbow trout. Copper exposure can affect the growth activity of dgae. In addition,
copper and cadmium can be acutely toxic to aquatic life, including finfish. Thefollowing sections summarize
the potential monetary benefits as well as additional benefits that are not monetized.
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4.1.3.1 Nonhazardous Landfills- Sample Set

The andyds evduates the effects of direct wastewater discharges on aquatic habitatsat current and
BAT treatment levelsfor 37 nonhazardous landfills discharging 26 pollutantsto 35 recelving streams (Tables
1 and 3). Because the andysis projects that the fina regulation will not completely eiminate instream
concentrations in excessof AWQC, EPA does not estimate benefitsto recreationa (sport) anglersbased on
improved qudity and improved vaue of fishing opportunities.

4.1.3.2 Nonhazardous Landfills - National Extrapolation

The andlyds extrgpolates sample set data to the nationd level using the Satistical methodology for
estimating cogts, loads, and economic impacts. The analys's extrgpolates values from the sample set of 37
nonhazardous landfills discharging 26 pollutants to 35 recelving streams (Table 1) to 143 nonhazardous
landfills discharging 26 pollutants to 139 recaiving streams (Table 5).

Because the analyss projects that the find regulation will not project completely eiminate instream
concentrations in excess of AWQC, EPA does not estimate benefitsto recreationa (sport) anglers based on
improved qudity and improved vaue of fishing opportunities.

4.1.3.3 Additional Ecological Benefits

Asnotedin Section 2.1.3.1, the estimated benefit of improved recreetiond fishing opportunitiesisonly
alimited measure of the vdue to society of the improvementsin aguatic habitats that are expected to result
from the find regulation. Additiond ecologica benefitsinclude protection of terrestrid wildlife and birds that
consume aguatic organisms. The find regulation will aso reduce the presence of and discharge of toxic
pollutants, thereby protecting aguatic organisms currently under stress, providing the opportunity to reestablish
productive ecosystems in damaged waterways, and protecting resident endangered species. In addition,
recregtiona activities such as boating, water skiing, and swimming will be preserved, aong with an
aestheticaly pleasing environment. Such activities contribute to the support of loca and State economies.

42 Pdllutant Fate and Toxicity

Levels of human and ecologicd exposure, and risk from environmental releases of toxic chemicals
depend largdly on toxic potency, intermedia partitioning, and chemica persstence. Thesefactors depend on
chemica-spedific properties relaing to toxicologica effects on living organisms, physicd date,
hydrophobicity/lipophilicity, and reactivity, as well as the mechanism and media of release and Site-specific
environmentd conditions. Using available dataon the physical-chemica propertiesand aguetic life and human
health toxicity for the 26 nonhazardous landfill pollutants of concern, the andys's determines the following:
5 pollutants exhibit moderate to high toxicity to aquatic life, 20 are human systemic toxicants, 7 are classfied
as known or probabl e/possible human carcinogens, 7 have drinking water va ues (6 with enforcegble health-
based MCLsand 1 with asecondary MCL for aesthetics or taste), and 6 are designated by EPA as priority

33



pollutants (Tables 13, 14, and 15). Interms of projected environmentd partitioning among media, 9 of the
26 evauated pollutants are moderately to highly volatile (potentidly causing risk to exposed populaionsvia
inhdation), 1 hasamoderate potentid to bioaccumulate in aguetic biota (potentialy accumulating in the food
chain and causing increased risk to higher trophic level organismsand to exposed human populationsviafish
and shellfish consumption), 2 are moderately to highly adsorptive to solids, and 2 are dowly biodegraded.

43  Documented Environmental |mpacts

The andysis reviews literature abstracts, State 304(1) Short Ligts, and State fishing advisories for
documented impacts due to discharges from nonhazardous landfills. States identify 2 direct-discharging
nonhazardous landfills asbeing point sources causing water quaity problemsand include them on their 304(1)
Short List (Table 16). Section 304(l) of the Water Qudity Act of 1987 requires States to identify
waterbodiesimpaired by the presence of toxic substances, to identify point-source discharges of thesetoxics,
and to develop Individual Control Strategies (ICSs) for these discharges. The Short Ligt isalist of waters
that a State does not expect will achieve applicable water quaity standards (numeric or narrative), even after
technol ogy-based requirements are met, entirely or substantially because of point-source discharges of Section
307(a) toxics. State contacts indicate that of the 2 direct landfills, 1 isno longer adirect discharger and the
other is currently in compliance with its permit limits and is no longer a source of impairment. In addition, 2
nonhazardous landfills are located on waterbodies with State-issued fish consumption advisories (Table 17).
One of the advisories concerns dioxin levels. The other advisory concerns chemicas that are not pollutants
of concern for the landfill industry.



Table 1. Evaluated Pollutants of Concern (26) Discharged from 37 Direct

Nonhazardous L andfills

CAS Number Pollutant
98555 Alpha-Terpineol
7664417 AmmoniaasN
7440393 Barium
65850 Benzoic Acid
7440473 Chromium
120365 Dichlorprop
298044 Disulfoton
142621 Hexanoic Acid
18540299 Hexavalent Chromium
75092 Methylene Chloride
68122 N,N-Dimethylformamide
C-005 Nitrate/Nitrite
95487 o-Cresol
3268879 OCDD
106445 p-Cresol
108952 Phenol
7440246 Strontium
7440326 Titanium
108883 Toluene
20324338 Tripropyleneglycol Methyl Ether
7440666 Zinc
123911 1,4-Dioxane
35822469 1,2,3,4,6,7,8-HpCDD
78933 2-Butanone
67641 2-Propanone
108101 4-Methyl-2-Pentanone

Source: Engineering and Analysis Division (EAD), September 1999.
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Table 2. Summary of Pollutant Loadings for Evaluated Direct Nonhazardous Landfills

L oadings (Pounds-per-Y ear)*
Current 111,153
BAT 67,741
No. of Pollutants Evaluated 26
No. of Landfills Evaluated 37

Loadings are representative of pollutants eval uated; conventional and nonconventional pollutants such as TSS, BOD., COD, TDS, TOC, and total phenolic

compounds, are not included.
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Table 3. Summary of Projected Criteria Excursions for Direct Nonhazardous Landfill Dischargers (Leachate)

(Sample Set)
Acute Aquatic Life Chronic Aquatic Life Human Health Human Health Total*
Water and Orgs. Orgs. Only

Current
Streams (No.) 1 3 0 0 3
Pollutants (No.) 1(1.9) 2(23-34.0 0 0 2
Total Excursions 1 4 0 0

BAT
Streams (No.) 0 3 0 0 3
Pollutants (No.) 0 1(2.3-34.0) 0 0 1
Total Excursions 0 3 0 0

NOTE: Number in parentheses represents magnitude of excursions.

Number of streams evaluated = 35 (35 rivers), number of landfills = 37, and number of pollutants = 26.

* Pollutants may exceed criteria on anumber of streams; therefore, total does not equal sum of pollutants exceeding criteria.
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Table4. Summary of Pollutants Projected To Exceed Criteriafor Direct Nonhazardous Landfill Dischargers (L eachate)
(Sample Set)

Number of Excursions
Acute Aguatic Life Chronic Aquatic Life Human Health Human Health
Water and Orgs. Orgs. Only
Current BAT Current BAT Current BAT Current BAT
AmmoniaasN 1(1.9) 0 1(7.9) 0 0 0 0 0
Disulfoton 0 0 3(2.3-34.0 3(2.3-34.0 0 0 0 0

NOTE: Number of pollutants evaluated - 26.
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(National Level)

Table5. Summary of Projected Criteria Excursions for Direct Nonhazardous Landfill Dischargers (Leachate)

Acute Aquatic Life Chronic Aquatic Life Human Health Human Health Total*
Water and Orgs. Orgs. Only

Current
Streams (No.) 2 34 0 0 34
Pollutants (No.) 1(1.9) 2(23-34.0 0 0 2
Total Excursions 2 36 0 0

BAT
Streams (No.) 0 34 0 0 34
Pollutants (No.) 0 1(2.3-34.0) 0 0 1
Total Excursions 0 34 0 0

NOTE: Number in parentheses represents magnitude of excursions.
Number of streams = 139, number of landfills = 143, and number of pollutants = 26.

*  Pollutants may exceed criteria on anumber of streams; therefore, total does not equal sum of pollutants exceeding criteria.
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Table6. Summary of Potential Human Health Impacts for Direct Nonhazardous Landfill Dischargers (Fish Tissue Consumption)

(Sample Set)

Total Individual Cancer Risks > 10° Total Excess Annual Cancer Cases
Current
Streams (No.)/Facilities (No.) 9/9 NA/NA
Carcinogens (No.) 2 NA
General Population 1(2.3E-6) 3.0E-4
Sport Anglers 1 (6.0E-6) 5.4E-4
Subsistence Anglers 9 (1.6E-6 to 5.1E-5) 3.2E-4
TOTAL 12E-3
BAT
Streams (No.)/Facilities (No.) 8/8 NA/NA
Carcinogens (No.) 2 NA
General Population 1(1.8E-6) 2.2E-4
Sport Anglers 1(4.5E-6) 4.0E-4
Subsistence Anglers 8 (1.0E-6 to 3.9E-5) 2.3E-4
TOTAL 8.5E-4

NOTE: Total number of streams evaluated = 35 (35 rivers), number of landfills = 37, and number of pollutants = 26. Table presents results for those
streams/landfills for which the projected excess cancer risk for any pollutant exceeds 10°. Primary contributors included in summary even if
cancer risk did not exceed 10°.

Number in parentheses represents the range of total cancer risks for stream(s) with risk >10°.
NA = Not Applicable
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Table7.

Summary of Pollutants Projected To Cause Human Health Impacts for Direct Nonhazardous Landfill Dischargers
(Fish Tissue Consumption)

(Sample Set)
Cancer Risks >10%/ Cancer Risks >10°/ Cancer Risks >10/
Excess Annual Cancer Cases Excess Annual Cancer Cases Excess Annual Cancer Cases
Genera Population Sport Anglers Subsistence Anglers

Current:

Stream No. 1

OCDD 0/NA 0/NA 3.6E-6/1.1E-7
1,2,3,4,6,7,8-HpCDD 0/NA 0/NA 2.8E-6/8.6E-8
Stream No. 2

OCDD 0/NA 0/NA 7.4E-7/1.6E-6
1,2,3,4,6,7,8-HpCDD 0/NA 0/NA 9.7E-7/2.1E-6
Stream No. 3

OCDD 0/NA 0/NA 6.9E-7/3.7E-6
1,2,3,4,6,7,8-HpCDD 0/NA 0/NA 9.2E-7/4.9E-6
Stream No. 4

OCDD 0/NA 0/NA 1.3E-6/2.2E-6
1,2,3,4,6,7,8-HpCDD 0/NA 0/NA 1.3E-6/2.2E-6
Stream No. 5

OCDD 0/NA 0/NA 6.8E-7/1.5E-6
1,2,3,4,6,7,8-HpCDD 0/NA 0/NA 9.0E-7/1.9E-6
Stream No. 6

OCDD 1.3E-6/1.7E-4 3.4E-6/3.0E-4 2.9E-5/1.3E-4
1,2,3,4,6,7,8-HpCDD 1.0E-6/1.3E-4 2.6E-6/2.4E-4 2.2E-5/1.0E-4
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Table 7. Summary of Pollutants Projected to Cause Human Health Impacts for Direct Nonhazardous Landfill Dischargers (continued)
(Fish Tissue Consumption)

(Sample Set)

Cancer Risks >10%/
Excess Annua Cancer Cases

Cancer Risks >10%/

Excess Annua Cancer Cases

Cancer Risks >10%/

Excess Annua Cancer Cases

General Population Sport Anglers Subsistence Anglers
Current (continued):
Stream No. 7
OCDD O/NA O/NA 1.6E-6/7.4E-6
1,2,3,4,6,7,8-HpCDD O/NA O/NA 1.2E-6/5.7E-6
Stream No. 8
OCDD 0/NA 0/NA 2.3E-6/1.1E-5
1,2,3,4,6,7,8-HpCDD O/NA O/NA 1.8E-6/8.5E-6
Stream No. 9
OCDD 0/NA 0/NA 3.8E-6/1.8E-5
1,2,3,4,6,7,8-HpCDD 0/NA 0/NA 2.9E-6/1.4E-5
BAT:
Stream No. 1
OCDD 0/NA O/NA 3.9E-7/1.2E-8
1,2,34.6.7.8-HpCDD O/NA O/NA 1.0E-6/3.1E-8
Stream No. 2
OCDD O/NA O/NA 3.7E-7/7.9E-7
1,2,3.4.6,7,.8-HpCDD O/NA O/NA 9.7E-7/2.1E-6
Stream No. 3
OCDD O/NA O/NA 4.6E-7/2.5E-6
1,2.3.4.6.7.8-HpCDD O/NA O/NA 1.2E-6/6.5E-6
Stream No. 4
OCDD O/NA O/NA 2.9E-7/4.9E-7
1,2.3.4.6.7.8-HpCDD O/NA O/NA 7.6E-7/1.3E-6
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Table 7. Summary of Pollutants Projected to Cause Human Health Impacts for Direct Nonhazardous Landfill Dischargers (continued)
(Fish Tissue Consumption)

(Sample Set)
Cancer Risks >10%/ Cancer Risks >10%/ Cancer Risks >10%/
Excess Annua Cancer Cases Excess Annua Cancer Cases Excess Annua Cancer Cases

General Population Sport Anglers Subsistence Anglers
BAT (continued):
Stream No. 5
OCDD 0/NA 0/NA 3.9E-7/8.4E-7
1,2.3.4.6.7.8-HpCDD 0/NA 0/NA 1.0E-6/2.2E-6
Stream No. 6
OCDD 4.9E-7/6.0E-5 1.2E-6/1.1E-4 1.1E-5/4.9E-5
1,2.3.4.6.7.8-HpCDD 1.3E-6/1.6E-4 3.3E-6/2.9E-4 2.8E-5/1.3E-4
Stream No. 8
OCDD 0/NA O/NA 1.1E-6/5.1E-6
1,2,34.6.7.8-HpCDD O/NA O/NA 2.9E-6/1.3E-5
Stream No. 9
OCDD 0/NA 0/NA 7.9E-7/3.7E-6
1,2,34.6.7.8-HpCDD O/NA O/NA 2.1E-6/9.8E-6

NOTE: Total number of streams evaluated = 35 (35 rivers), number of landfills = 37 and total number of pollutants = 26. Table presents results for

those streams/landfills for which the projected excess cancer risk for any pollutant exceeds 108, Primary contributors included in summary even if cancer

risk did not exceed 10,

NA = Not Applicable




Table 8.

(Sample Set)

Summary of Potential Systemic Human Health Impacts for Direct Nonhazardous Landfill Dischargers
(Fish Tissue and Drinking Water Consumption)

Fish Tissue Hazard Indices> 1

Drinking Water Hazard Indices >1

Current
Streams (No.)/Facilities (No.) 11 0/0
Pollutants (No.)* 1 0
General Population 0 0
Sport Anglers 0 0
Subsistence Anglers 1(2.2) 0
Affected Population 328 NA
BAT
Streams (No.)/Facilities (No.) 11 0/0
Pollutants (No.)* 1 0
General Population 0 0
Sport Anglers 0 0
Subsistence Anglers 1(2.2) 0
Affected Population 328 NA

NOTE: Total number of streams evaluated = 35 (35 rivers), number of landfills = 37, and number of pollutants = 26.
Table presents results for those streams/landfills for which the projected hazard index for any pollutant exceeds 1.0.

Number in parentheses represents the range of hazard indices for each stream(s) with index >1.

* Disulfoton
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Table 9. Summary of Potential Human Health Impacts for Direct Nonhazardous Landfill Dischargers (Drinking Water Consumption)

(Sample Set)

Total Individual Cancer Risks > 10°

Total Excess Annua Cancer Cases

Current

streams/landfills for which the projected excess cancer risk for any pollutant exceeds 10°.

NA = Not Applicable

Streams (No.) / Facilities (No.) 0/0 NA/NA
Carcinogens (No.) 0 NA
With Drinking Water Utility # 50 miles 0 NA
Carcinogens (No.) 0 NA
TOTAL
BAT
Streams (No.) / Facilities (No.) 0/0 NA/NA
Carcinogens (No.) 0 NA
With Drinking Water Utility # 50 miles 0 NA
Carcinogens (No.) 0 NA
TOTAL NA
NOTE: Total number of streams evaluated = 35 (35 rivers), number of landfills = 37, and number of pollutants = 26. Table presents results for those
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Table 10. Summary of Potential Human Health Impacts for Direct Nonhazardous Landfill Dischargers (Fish Tissue Consumption)

(National Level)

Total Individual Cancer Risks > 10° Total Excess Annual Cancer Cases
Current
Streams (No.)/Facilities (No.) 45/45 NA/NA
Carcinogens (No.) 2 NA
General Population 2 (2.3E-6) 5.9E-4
Sport Anglers 2 (6.0E-6) 1.1E-3
Subsistence Anglers 45 (1.6E-6t05.1E-5) 14E-3
TOTAL 3.1E-3
BAT
Stream (No.)/Facilities (No.) 43/43 NA/NA
Carcinogens (No.) 2 NA
General Population 2 (1.8E-6) 4.3E-4
Sport Anglers 2 (4.5E-6) 7.8E-4
Subsistence Anglers 43 (1.0E-6to 3.9E-5) 8.5E-4
TOTAL 2.1E-3

NOTE: Total number of streams = 139, number of landfills = 143, and number of pollutants = 26. Table presents results for those streams/landfills for
which the projected excess cancer risk for any pollutant exceeds 10°. Primary contributors included in summary even if cancer risk did not exceed
10°.

Number in parentheses represents the range of total cancer risks for stream(s) with risk >10°.
NA = Not Applicable
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Table 11.

(National Level)

Summary of Potential Systemic Human Health Impacts for Direct Nonhazardous Landfill Dischargers
(Fish Tissue and Drinking Water Consumption)

Fish Tissue Hazard Indices > 1

Drinking Water Hazard Indices >1

Current
Streams (No.)/Facilities (No.) 2/2 0/0
Pollutants (No.)* 1 0
General Population 0 0
Sport Anglers 0 0
Subsistence Anglers 2(2.2) 0
Affected Population 643 NA
BAT
Streams (No.)/Facilities (No.) 2/2 0/0
Pollutants (No.)* 1 0
General Population 0 0
Sport Anglers 0 0
Subsistence Anglers 2(2.2) 0
Affected Population 643 NA

NOTE: Tota number of streams = 139, number of landfills = 143, and number of pollutants = 26.

Table presents results for those streams/landfills for which the projected hazard index for any pollutant exceeds 1.0.

Number in parentheses represents the range of hazard indices for each stream(s) with index >1.

* Disulfoton
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Table 12. Summary of Potential Human Health Impacts for Direct Nonhazardous Landfill Dischargers (Drinking Water Consumption)

(National Level)

Total Individual Cancer Risks > 10°

Total Excess Annua Cancer Cases

Current

Streams (No.) / Facilities (No.)
Carcinogens (No.)

With Drinking Water Utility # 50 miles
Carcinogens (No.)

TOTAL

BAT

Streams (No.) / Facilities (No.)
Carcinogens (No.)

With Drinking Water Utility # 50 miles
Carcinogens (No.)

TOTAL

0/0

[eNeNe]

0/0

[eNeNe]

NA/NA
NA
NA
NA

NA/NA
NA
NA
NA

which the projected excess cancer risk for any pollutant exceeds 10°.

NA = Not Applicable

NOTE: Total number of streams = 139, number of landfills = 143, and number of pollutants = 26. Table presents results for those streams/landfills for
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Note:

Table 13. Potential Fate and Toxicity of Pollutants of Concern (Nonhazardous Landfills)

Aquatic Sediment Systemic | Drinking
Toxicity Volatility Adsorption Bioaccumulation Carcinogenic Health Water Priority
Chemical Name CAS Number Category Category Category Category Biodegradation Effect Effect Value Pollutant |
1234678-HPCDD 35822469 Unknown Moderate Unknown Unknown Unknown X X
1,4-Dioxane 123911 Slight Slight Slight Nonbioaccumulative  [Slow X
2-Butonone 78933 Slight Moderate Nonadsorptive  |Nonbioaccumulative |Fast X
2-Propanone 67641 Slight Moderate Slight Nonbioaccumulative  [Fast X
4-Methyl-2-Pentanone 108101 Slight Moderate Slight Nonbioaccumulative _ [Fast X
Alpha-Terpineol 98555 Slight Moderate Slight Slight Moderate
Ammonia (As N) 7664417 Slight Moderate Nonadsorptive  |Unknown Moderate
Barium 7440393 Slight Unknown Unknown Unknown Unknown X M
Benzoic Acid 65850 Slight Slight Slight Slight Moderate X
BOD C-002 Unknown Unknown Unknown Unknown Unknown
Chromium 7440473 Moderate Unknown Unknown Slight Unknown X M X
COD C-004 Unknown Unknown Unknown Unknown Unknown
Dichlorprop 120365 Moderate Nonvolatile |[Slight Slight Slow
Disulfoton 298044 High Slight Moderate Moderate Moderate X
Hexanoic Acid 142621 Slight Moderate Slight Slight Moderate
Hexavalent Chromium 18540299 High Unknown Unknown Slight Unknown X X M X
Methylene Chloride 75092 Slight High Slight Nonbioaccumulative  |Moderate X X M X
Nitrate/Nitrite C-005 Unknown Unknown Unknown Unknown Unknown X M
N,N-Dimethylformamide 68122 Slight Nonvolatile [Nonadsorptive _|Nonbioaccumulative _|Moderate X
OCDD 3268879 Unknown Slight High Unknown Unknown X X
O-Cresol 95487 Slight Slight Slight Slight Fast X X
P-Cresol 106445 Slight Slight Slight Slight Fast X X
Phenol 108952 Slight Slight Slight Nonbioaccumulative  [Fast X X
Strontium 7440246 Unknown Unknown Unknown Slight Unknown X
TDS C-010 Unknown Unknown Unknown Unknown Unknown
Titanium 7440326 Unknown Unknown Unknown Unknown Unknown X
TOC C-012 Unknown Unknown Unknown Unknown Unknown
Toluene 108883 Slight High Slight Slight Moderate X M X
Total Phenols C-020 Unknown Unknown Unknown Unknown Unknown
Tripropyleneglycol Methyl Ether  [20324338 Slight Nonvolatile |[Slight Nonbioaccumulative  [Moderate
TSS C-009 Unknown Unknown Unknown Unknown Unknown
Zinc 7440666 Moderate Unknown Unknown Slight Unknown X SM X
M = Maximum Contaminant Level established for health-based effect.
SM = Secondary Maximum Contaminant Level (SMCL) established for taste or aesthetic effect.
7 20 7 6
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Table 14. Toxicants Exhibiting Systemic and Other Adverse Effects (Nonhazardous Landfills)*

Toxicant Reference Dose Target Organ and Effects
1234678-HpCDD Reproductive and developmental effects, immunotoxicity, chloracne
2-Butanone Decreased fetal birth weight

2-Propanone

Increased liver and kidney weights and nephrotoxicity

4-Methyl-2-Pentanone

Lethargy, increased relative and absolute weight in liver and kidney

Barium

Increased blood pressure

Benzoic Acid No adverse effects observed**
Chromium No adverse effects observed**
Disulfoton ChE inhibition, optic nerve degeneration

Hexavalent Chromium

No adverse effects observed**

Methylene Chloride

Liver toxicity

N,N-Dimethylformamide

Hepatotoxic

Nitrate/Nitrite Methemoglobinemia

O-Cresol Decreased body weights and neurotoxicity

OCDD Reproductive and developmental effects, immunotoxicity, chloracne
P-Cresol Hypoactivity, distress, and maternal death

Phenol Reduced fetal body weight in rats

Strontium Rachitic bone

Titanium rokk

Toluene Changes in liver and kidney weights

Zinc Anemia

Chemicals with EPA verified or provisional human health-based reference doses, referred to as

"systemic toxicants".

** Reference dose based on no observed adverse effect level (NOEL).
*** RfD is an EPA-NCEA provisional value; Contact EPA-NCEA Superfund Technical Support Center

for supporting documentation.

50




~NOoO O~ WNE

Table 15. Human Carcinogens Evaluated, Weight-of-Evidence Classifications, and Target Organs

(Nonhazardous Landfills)

Carcinogen Weight-of-Evidence Classification Target Organs
1,4-Dioxane B2 Liver and Gall Bladder
1234678-HpCDD B2* Liver
Hexavalent Chromium A Lung
Methylene Chloride B2 Liver and Lung
O-Cresol C Skin
OCDD B2* Liver
P-Cresol C Bladder

A = Human Carcinogen

B2 = Probably Human Carcinogen (animal data only)

C = Possible Human Carcinogen

* - Classified as carcinogen based on TEF of dioxin.
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Table 16. Landfills Included on State 304(L) Short Lists

Subcategory SIC Landfill Landfill Name City Waterbody REACH Number Listed Pollutants
Code NPDES

Municipal* 4953 MD0061093 | Reich's Ford Road Landfill Frederick Bush Creek 02070009005 Cyanide, silver

Unknown 4953 MDO0061646 | Round Glade Landfill Oakland Round Glade Run 05020006~ Selenium, silver

Source:  Compiled from OW files dated April/May 1991.
* Included in water quality modeling analysis.
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Table17. Modded Landfill Facilities L ocated on Waterbodies With State-ssued
Fish Consumption Advisories

Subcategory Discharge Type Advisory Date REACH Number State Waterbody Pollutant Species Population
Municipal Direct February 1992 02040105004 PA Delaware River Chlordane, PCBs American Eel, Channel Catfish, NCGP
White Perch
Municipal Direct February 1992 01040002001 ME Androscogain River Dioxins Fish NCSP, RGP

Source: The National Listing of Fish Consumption Advisories (NLFCA) - December 1995

NCSP - Advises against consumption of fish and shellfish by subpopulations potentially at greater risk (e.g., pregnant or nursing women or small children).
RGP - Advises the general population to restrict size and frequency of meals of fish and shellfish.
NCGP - Advises against consumption of fish and shellfish by general population.
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