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1.0 INTRODUCTION

The EPA has developed the Guide for Industrial Waste Management to facilitate evaluation of
waste management units (WMU) that handle industrial solid waste. This voluntary?g?ildance is

designed to provide: 1) a compendlum of 1nformat10n about developing @sound! aste

design by evaluating
1d:the toxicity and

hatis, this software

S ft,ems with the

recommended liner system is that will be pI¢ rotective ofhu ‘% "ﬁlths,and groundwater resources
(or in the case of land application units, d termine hether ‘land application is
recommended). However, users sguld note thgg%thls software and guidance is in draft
form and is not intended to be usé¢ /m “current waste m inagement decision-making.

or the particular type of waste that is expected at the WMU and
‘g%;%cﬁ/aractensucs of the site.

erested members of the public or community groups may wish to use the
software to evaluate a particular WMU and participate during the permitting process.
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The guidance for the groundwater pathway uses a tiered approach that is based on modeling the
fate and transport of waste constituents through subsurface soils to a ground-water monitoring
well to produce a liner recommendation (or a recommendation concerning land application) that
protects human health and the environment. The successive tiers in the analy51s incorporate
more site-specific data to tailor protective management practices to the part

at the modeled site:

Tier 1:
Tier 2: alocation-adjusted analysis using a li
and site-specific data :

The IWEM software is designed to support the Tier 1 anc}@,
the IWEM software is that it allows the user to perform*’fi'ler 1 an
data requirements and instantaneously obtain liner i

model to use in Tier 3.

1.1 Objectives

The objective of this Users %%ﬁ e i vide t fmation necessary to perform Tier 1 and
Tier 2 anal scé fi ypes of W ing M software:

«=ection 3 provides instructions for installing the IWEM software.

Section 4 presents background information necessary to understand the how the Tier
1 and Tier 2 recommendations are developed and also describes the Tier 1 and Tier 2
evaluations, including model input and output.
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e Section 5 provides detailed instructions on how to run the IWEM software, guiding
you step-by-step through a Tier 1 and a Tier 2 evaluation.

» Section 6 provides troubleshooting information for some commonly encountered
problems.

software in the context of EPA’s guidance.
» Section 8 lists all references cited.

» Appendix A presents the list of waste constitue
constituent-specific inputs (decay coefficient

7’%&:

o Appendix B presents the Tier 1 and Tier 2 repo
presented in this document. . 4

out a copy of the Users’ Guide and refer to thl§ hard
IWEM software. <

concentratl%sﬁ 1
another @ppropnate an
ler dlscussmn)

The&gut ance concerning the ground-water pathway is based on calculation of the maximum
allowable leachate concentrations that are considered to be protective of ground water down
gradient of the WMU (i.e. beneath the WMU in the direction of ground-water flow). This
maximum allowable leachate concentration is called the leachate concentration threshold value
(LCTV). The LCTV for a given waste constituent is based on: 1) the effect of transport
processes on its concentration in ground-water, and 2) the toxicity of the waste constituent.

3
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The IWEM software Tier 1 evaluation (also known as the National Evaluation) allows you to
construct an LCTV table that is specific to a particular waste. This LCTV table identifies for
each waste constituent the maximum allowable leachate concentration for a given type of WMU
with a specific liner-type and the liner recommendation can then be v1ewed on the computer
screen and printed out in hard-copy. The assumptions that were used to dévelop. he Tier 1
LCTVs are described in detail in the Technical Background Documen e:Development of
a Two-Tiered Approach for Evaluating WMU Liner Deszgns Technical Background
Document) (US EPA, 1999b). The Tier 1 LCTVs were dey loped for the=- ollowing

WMUs and liner designs: '

Table 1.1 Tier 1 LCTVs

WMU Type
Landfill

Surface
Impoundment

Waste Pile
Land Appllcatlon

results for all constituents e pected in the leachate and then reports the minimum liner scenario
that i 1s protectwe for all constituents.

For Tler 2, you enter the expected leachate concentrations, as well as important WMU-specific
charactenstlcs such as:

Area of the WMU,
e Depth to groundwater, and
e Aquifer thickness.
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For a Tier 2 analysis, you can evaluate the adequacy of the in-situ soil and single liners simply by
entering the geographic location of the WMU. In this case, the IWEM software reports the
minimum liner scenario that is protective for all constituents. If you wish to evaluate a different
hner conﬁguratlon, enter the measured or calculated mﬁltratmn rate for that liner, a id'the IWEM

national data. In addition to allowing you to tailor manag
and environmental settlng, the IWEM software also prov1 ¢

modeling.

The IWEM software supports file saving and r
retrieved later and modified. The software als

1.3 Limitations of Ground-W.

The tiered approach develo? d.to
ground—wat nodeling m

gns uses the latest available peer-reviewed
yphisticated probabilistic techmques to

nde d by the Guidance, mathematical models are used that
oA g}&ph{ymg assumptlons to represent conditions that may potentially be
encounte}ged at waste maﬁa nie 1t 'sites within the U.S. Efforts have been made to obtam

The ground-water modeling that forms the basis of this guidance was conducted using EPA’s
Composite Model for Leachate Migration with Transformation Products (EPACMTP). This
model has modules that compute water flow and contaminant transport in the vadose and
saturated zone. The model also can be run in a Monte Carlo mode for assessing the effect of
uncertainty and variability in model input parameters on predicted contaminant concentrations in

5
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a down-gradient ground-water well.

The EPACMTP code is capable of simulating the fate and transport of dissolved constituents

ground water, to a down-gradient monitoring well The model accounts for the ﬁ%;ﬁor
mechamsms affecting contammant rmgratmn 1nclud1ng trans%A \ 1d dispersion,
dsorpti ¢ soil and aquifer

make the model easier to use and ensure the computation;
assumpuons may make the use of the model 1nappropr1at

are evaluating in the IWEM software (See Section 3.3. 1?&0 the ec
Document and U.S. EPA, 19990 for more informatio ’

‘ sses are q\?aluated using a first-order decay coefﬁc1ent For the simulation of metals,
EPACMTP wﬁwtlﬂzes one of two types of sorption isotherms -- generally, isotherms for metals
which behéve as cations in ground water were generated by the MINTEQA?2 geochemical
model and isotherms for metals which behave as anions are pH-dependent. For more

information about EPACMTP modeling of the transport of metals, see U.S. EPA (1996c¢).
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1.4  Application of Results to the Tiered Evaluation

The tiered approach described in this document is designed to be used as guidance for the
selection of an appropriate WMU design or selection of a site for land apphcatron /Given the
number of input parameters involved and the uncertainty of hydrogeologlc hmaqtgnstrcs ofa
specific site, you, the IWEM software user, and decision makers who are evaldating the results of
a tiered analysis need to ensure that there is sufficiently do%rcxmgnted nd:veriftable justification
of site parameter values and any potential uncertainty or data“gaps that mz«i _
justification is especially necessary with respect to highly ensitive mgdehng aran ers suctga?
mﬁltratlon rate WMU area, sorption and hydrolysxs rat and the .dlstance to thy wmt“‘_‘ Ting

The tiered approach presented i in this document was deve‘loped
other stakéh D, d
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2.0 SYSTEM REQUIREMENTS

This section summarizes the minimum and recommended installation and operatmg
requirements.

2.1  Minimum Installation Requirements

PC: 486 CPU

Operating System:  Microsoft Windows™ 3.x’
System Memory: 16 Mb RAM

Disk Storage Space: 6 Mb hard-disk space
Other: CD-ROM

compiled version which we be
version of software.

"“'6 Mb hard-disk space
CD-ROM

ng this software on a PC that is connected to a Local Area Network (LAN), you
should consult your LAN Administrator regarding requirements for installing software on a
networked PC. See also Section 6.1.
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3.0 IWEM SOFTWARE INSTALLATION

Prior to using the IWEM software for the first time, the program must be installed on  your hard-
drive from the CD entitled, Guide for Industrial Waste Management. To install thefprogram
click on the “Install Ground-water Tool” icon from the main menu of thef ; MASoftware and

perform the following steps:

e Click on the setup icon.
¢ On the Welcome Screen, click OK.

to be installed (recommended: C:\Program Files\I
When the installation is complete, click on the OK:E
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4.0 BASIS FOR THE LINER RECOMMENDATIONS

This section of the Users’ Guide describes the technical basis on which the recommendatlons for
WMU liner are based. In general, to determine the recommended liner de81gn, your chtered
leachate concentrations are compared to maximum allowable leachate concentrat,};)ns that are

2 Pk
calculated by the software. These maximum leachate concentrations are called Feachate
Concentration Threshold Values (LCTV5s). ;

Section 4.1 provides a summary of the groundwater modeling perfor >
each WMU scenario. Section 4.2 describes two types of; "x101ty reférence levels:
used to develop LCTVs for each waste constituent. Sect ,
used to develop LCTVs. Sections 4.4 and 4.5 summarize the tec]
application of results for Tier 1 and Tier 2, respectively.w

41  EPACMTP Modeling

el The effect of this transport from the base of the WMU
ell (groundwater concentration) is a decrease in concentration
which is caused by dllutlon -an attenuatlon The degree of dllutlon and attenuatlon is expressed
in tex:ms‘ ofa dllutlon-attenu '

glve eonstltuent depends on both the geochemical charactenstlcs of the waste constituent being

mod d a.nd the hyd:cageologlc setting being con81dered That i is, the fate and transport of waste

More information about the EPACMTP modeling methodology used for this guidance can be
found in the Technical Background Document (U.S. EPA, 1999b). Additional information
about the EPACMTP model and the regional, site-based methodology are available in a number
of technical background documents (U.S. EPA, 1997, 1996a, 1996b, and 1996¢).

10
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Once the DAF value has been determined via modeling, the LCTV for a waste constituent
generally can be calculated as follows:

LCTV =DAF x TRL

con81dered in the deterrmnatlon of the HBN, in contrast to the MCL which includes
consideration of additional factors, such as the cost of treatment. The HBNs used in the INEM

software were developed in support of the 1995 proposed Hazardous Waste Identification Rule
(HWIR) (U.S. EPA, 1995a and 1995b). The calculation of the HBN includes the assumptions

that an adult weighs 70 kg and drinks 2 L of water per day (U.S. EPA, 1995b). The target risk

11
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used to calculate the HBN for carcinogens is 10°® (unitless). The target hazard quotient used to
calculate the HBN for non-carcinogens is 1.0 (unitless).

4.2.3 Selection of TRL within the IWEM Software

When you view the results of a Tier 1 evaluation on-screen, the T
LCTV values which were calculated using MCLs (for those onstltueng%ﬁ

LCTV for each waste constituent being evaluated!
with any TRL that you choose For mstance y

regarding the selection of the TRL nd
5 4.1.6 of this Users’ Guide) Thé 1S

constltuent
constituent.

4.3

thle the
D

_other factors were cons1dered in developing LCTVs for some waste constituents. These

For any waste constituent covered by the TC rule, the LCTV is capped at the TC Rule Regulatory
Level. This level, also called the TC Rule Exit Level, is the leachate concentration above which
the waste is considered to be characteristic hazardous waste (U.S. EPA, 1990). TC levels have
been determined for the constituents listed in Table 4.1:

12
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Table 4.1 Toxicity Characteristic Regulatory Levels

1,4-dichlorobenzene

Chronic Toxicity Leachate
Reference Level Regulatory Level
Waste Constituent (mg/L) (mp/T9)

Arsenic 0.05

Barium 1

Benzene 0.005

Cadmium 0.01

Carbon Tetrachloride 0.005

Chlordane 0.0003

Chlorobenzene 1

Chloroform 0.06

Chromium 0.05

o-cresol 2

m-cresol 2

p-cresol

2,4-D

1,2-dichloroethane

1,1-dichloroethylene

2,4-dinitrotoluene

endrin

heptachlor

hexachlorobenze

hexachloro-1,3-butadiene

hexachloroethane

lead

lindane

toxaphene ¥50%0%

trichloroethyz@ie k4

2,4,5-tsichléfophenol

EPA does not expect leachate concentrations from units covered by this guidance to exceed
1,000 mg/L for a single constituent and, therefore, has limited the expected waste constituent

leachate concentrations to be less than or equal to 1,000 mg/L..

13
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Consequently, all Tier 1 and Tier 2 LCTVs have been capped at a maximum value of 1,000
mg/L.

However, EPA invites comment on the use of the 1,000 mg/L cap and whether it acg
all realistic waste management scenarios and other regulatory requlremen 8

P

émmodates

4.3.3 Constituents with Toxic Daughter Products

breakdown of a constituent by hydrolysis) that are mclude
this guidance, the LCTV of the parent constituent has bee

which constituents hydrolyze to produce
analy51s enter the expected leachate

paretit constituent and cannot be edited. The K, and first-order decay coefficient of both the
paret t and daughter can be edited, if s1te-spe01ﬁc data are available. The LCTVs of all waste

For a given waste constituent, the degree of ground-water protection that a liner provides is
characterized by the magnitude of the LCTV for that liner scenario. For instance, a single clay
liner is (generally) more protective of groundwater than having no engineered liner at all.
Looking at the Tier 1 LCTV tables confirms this -- for a given WMU and waste constituent, the

14
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single-liner LCTV is always equal to or higher than the no- -liner LCTV. The added protection of
a single liner means that a waste with a higher leachate concentration can be safely disposed at
the WMU with a single liner, whereas if the same waste was disposed at a WMU with no liner,
the down gradient ground water might not be protected. ) fﬁ S

2

By comparing the estimated waste constituent leachate concentrations S}@f ased 0 ;g 'results of the
TCLP or another analytical procedure) to the calculated LCTVs;in the'app hpIop riaxe'Look-Up
Table, you can determine which type of liner is recommen&é& (or whetherf Splicati
this waste is appropriate) to protect ground water. For e)%%mple if ﬂjg;a;é’?
concentratlons for all constltuents are lower than the coriesponding: ‘fio-liner LC Vs
\ater If the expec A

o—lmer LCTV, then a single

clay liner is recommended. If any expected leachate concentr
corresponding single-liner LCTV, then a composite liner is recorr
with multiple constltuents, the most protective liner that:is specified;

For the Natignal Evalu o1 I
constltggnts (see the Teﬁz dckground Document (U.S. EPA, 1999b) for detailed
1nform§t10n on model i input jucs), thus the waste constituent-specific parameters (Koc and
dec;gfg%oefﬁcmnt () for Qrgaﬁc constituents, and K, for metals) determine the DAF for a given
organic constituent for aéélven type of WMU and liner design. The waste constituent-specific
param ters cannot be edlted in Tier 1. Therefore, to conduct a Tier 1 evaluation, perform the

15
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Tier 1 Analysis

1) Select WMU type
2) Select waste constituent(s) rs
3) Enter expected leachate concentration for each waste con

4.4.2 Tier 1 Output

Section 5.3.2.1 for a sample report). The fir;

are calculated from MCLs. The second set of summary restlts
state’s regulatory agency for guidance 'on which toxici

each constituent of concern. DTS

Following the summary results, a detailed present:
constituent-specific parameter:

expected leachate

resulting LCTVs

understand how t

were developed.

The LCTV generally eqﬁ%}rs‘theRAF times the TRL, however, in certain cases the LCTV may be
capped at a lower value. See Sections 4.3.1 to 4.3.3 of this Users’ Guide for an explanation of
thesém(T:aps. In cases where the DAF is very large (DAF = 10%), the reported LCTV is based upon

r the daughter ch Iﬁicﬂ, the TC Rule limit, or a 1,000 mg/L cap.
ethgltthe Tlef 1 DAFs and LCTVs are presented in the “Assessing Risk” section of
chapter 7 (“Protecting Ground Water”) in the Guidance.
4.4.3 Application of Tier 1 Results to the Design of a Waste Management Unit (WMU)

For the 190 waste constituents included in the database accompanying the IWEM software, all
190 constituents have an HBN value, and 51 of these constituents also have an MCL (see

16
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Appendix A of this Users’ Guide for a complete listing). To properly interpret the Tier 1 output,
consult with the appropriate state regulatory agency to determine which TRL should be used for
each constituent of concern. For wastes with multiple constituents of concern, you may need to
construct a final list of liner recommendations, some from LCTVs based on MCLs ,and some
from LCTVs based on HBNs. 4

If the expected leachate concentrations for all constituents aréf’ '5’Wer tha
then no liner is recommended as being sufficiently protectgg 'of ground.w
is higher than the no-liner LCTV, then at least a single cl’, yliner is reca mmeﬁ
expected leachate concentration for any constituent is hl%th "
least a composite liner is recommended. For waste streams
protective liner that is specified for any one constituent is't

design. @fé?%%

a no
y /gfé”ﬁ/

on§ervat1ve than Tier 2 (the conservatlve
¢ site-specific assumptlons in Tier 2).

a partign ul Iy
glvenﬁfacﬂlty and waste or.to determine whether land application at the given site is appropriate
for the given waste.

EPACMTP’s nat10nw1de distributions, and the neural network then quickly makes an accurate
prediction of the results that an EPACMTP simulation would have generated. Thus, the Tier 2
evaluation provides an easy way to include a limited number of site-specific considerations
without having to ran EPACMTP or another ground-water fate and transport model.
Additionally, the intuitive, windows-based user interface eliminates the need for you to have

17
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training or extensive knowledge of artificial neural networks, the EPACMTP model, or statistics.

Similar to Tier 1, the expected waste leachate concentrations are compared to the Tier 2LCTVs
for the consntuents of concern to determine the recommended hner system for the Vi aste

of g}?@eed constituent
irst-order decay coeffici

default values are assigned for K, and the decay coefficmVnt »
decay coefficient represents degradation from chemical hydrolysr
rates are often strongly mﬂuenced by site-specific factors. . e

you can enter-a value for each of the

e
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Tier 2 Optional Input

5) WMU area (m?)
6) Depth to water table (depth to water
7) Aquifer thickness (m) i
8) Radial distance to the down-gradien
* 9) Groundwater pH (only required if, at east'c
constituent is a metal)

narios based on the WMU’s geographic location (or
¢ impoundments). However, you are not constrained to
sulting infiltration rate, any conceivable scenario can
rate falls within the allowable range) by entering an

The depth to the water table and aquifer thickness are parameters that may be known with

certainty. However, if there is uncertainty or a known variation in these values, the

can be run three or more times to examine the sensitivity of this parameter on the results
‘minimum value, once with the most probable value, usually a mean or

once with the maximum value). Such a sensitivity analysis could then be the

basis eciding if it is important and cost-effective to gather more data, or whether the liner

design evaluation should proceed usmg the most conservative value.

Consult with your state regulatory agency to determine the radial distance between the down-
gradient edge of the WMU and the ground-water monitoring well that should be used for the Tier
2 analysis. Note that 150 m is used for the Tier 1 analysis. However, some states may wish to

19
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adopt a different radial distance for use in Tier 2 based on regional hydrogeologic characteristics
and land use patterns. Therefore, you should confirm the appropriate distance to use in Tier 2
with your state regulatory agency.

- For Tier 2, the modeling scenario is designed to approximate the specific WMU 7be1ng evaluated,
and, therefore, the liner recommendation from a properly performed Tier 2 evaluation has less
uncertainty associated with it than a Tier 1 evaluation of the;$ i

uncertainty is achieved by including several types of site-sj

measured and important to the model output. However, 1'

inputs are not available, the suggested default values shon

o ufwmnwmw R ]
uncertaint mmodelmg nano

allowable value; Warmng,; message ) %

Wthh is out51de the malnstream of sites for which thlS

is betmeen the mammumuﬁ; alu‘heﬁfllmsted under the “Triggers Warning” header and the maximum

allowable value. The v. ues for the decay coefficient and K, do not trigger the warning

e, even when the’ values are outside the 10™ to 90™ percentile range. These parameters are

uent-specific and/are automatically input to the neural network. Other values for these
entered in the appropriate input screen, but no warning will be given if the

de the 10™ to 90™ percentile range, or outside the absolute boundary range.

We invite users to provide comments to us on whether or not these ranges of values
are sufficiently large to accommodate most existing and proposed WMUs.
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Table 4.2 Ranges and Defaults for Inputs in a Tier 2 Landfill Evaluation

Area of WMU

Infiltration rate ] m/yr 0.024 0.45
| Depth to water

table m 2.0 31

Aquifer

thickness m 4.0 81

Radial distance

to well m 50 350

Decay

coefficient 1lyr 0.0

Table 4.3 Ranges and Defaults

coefficien 1/yr 0.0 0.5 0.0 1.0 N/A

| Koc ke | 001 2.0e+04 0.0 5.0e+04 N/A

21
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Table 4.4 Ranges and Defaults for Inputs in a Tier 2 Waste Pile Evaluation

Waste Pile 1 Tnggers Wammg
Léss than Grg:ater than :
Parameter Units | thisvalue - | this value
Areaof WMU | m® 110 4.0e+04
Infiltration rate | m/yr 0.13 0.50
Depth to water
table m 2.0 31
Aquifer
thickness m 4.0 84
Radial distance
to well m 50 350
Decay
coefficient 1/yr 0.0 0.5 :
| Koc Lkg | 001 2.0e404

it 4

&

Land Application Unit Triggers Warning "~ LA
Lessthan | Greaterthan | = Les

Parameter Units this value | - this value .
Areaof WMU | m*  ['2200 | 9.0e+05
Infiltcationrate | miyr | 011 | 0.1 0.077 0.74 0.16
Depth to water ) .
table m 2,0 34 03 610 7.0
Aquifer 1
thickness - _|m -] 40 91 0.3 910 18
Radius m |50 350 40 500 150
Decay o
coefficient l/yr 0.0 0.5 0.0 1.0 N/A
Koc Lkg | o001 2.0e+04 0.0 5.0e+04 N/A

22
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4.5.2 Tier 2 Output

After appropriate input values have been chosen, the model is queried for each const1tuent of
concern using the chosen waste constituent-specific and site-specific mputs Any toXm daughter
products produced by hydrolysis of the selected constituents are automatlcally adcféd to the list,
and the concentration of these daughter products is deterrmned by the co i ; 4tion of the parent
constltuents

The form of results for the Tier 2 evaluation is determined by which opﬁon yo
the infiltration rate (either a location-based estimate or a'u r-specxﬁed value). “Bu
infiltration option you choose, the results are divided in summary result
results. The first set of results is a results summary which
constituent, and the overall liner recommendation based o xpected leachate
concentrations.

. 4
The second set of results, the detailed results, ch the liner evaluation
is based This data includes the waste constlltuv ‘oc and decay
, and the resulting LCTV

to understand how the

5i,is whethy @%ﬁi‘ not land application of this waste will be protective of

Ifyo dlrectly enter a valg fg Afiltration (for any of the four types of WMUSs), the entered
hate concentrations z;fé%cdmpared to the LCTYV calculated for this scenario. The results

%Whether the glven cenario is recommended as being sufficiently protective of the ground
3. Application of Tier 2 Results to the Design of a WMU

To properly perform a Tier 2 evaluation, consult with the appropriate state regulatory authority
about which TRL should be used for each constituent of concern in the waste being evaluated.

If you choose to have the infiltration rate estimated by the model based on the WMU location,
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then the results are presented in terms of the standard types of liners: no liner (in-situ soil) and
single clay liner. If the expected leachate concentrations for all constituents are lower than the
no-liner LCTVs, then no liner is recommended as being sufficiently protective of ground water.
If any constituent is higher than the no-liner LCTV, then at least a single clay lme14~

recommended If the expected leachate concentratlon for any constltuent“ i hlgheﬁhan the
‘% streams with

recommended liner de81gn

If you have a measured or calculated value for inﬁltratio
as input for Tier 2. In this case, the expected leachate cor

d1scuss1on.
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50 RUNNING THE IWEM SOFTWARE

5.1 How do I start the IWEM software?

To use the program for the first time, you must install the software from
(see Section 3.0).

IndWaste.exe.”

The IWEM software has a user-

friendly point-and-click interface
which is designed to operate in
accordance wi h Microsoft

q' t\!‘y‘ ¢ is run, the Start-Up Screen will d1sappear after a few seconds
e 6 main program window which will display the first of several

fter reading the text on each screen, click the “Next” button at the

en to proceed to the next screen. After reading this introductory

ick in the check-box at the bottom of the screen to prevent these screens
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Note the following features of the main program window:

» Title Bar at the top ;
diSplays the SOﬁwar c title HThis moda s in draftform end is notintendad to be used in curentwaste menagement dacision-making. All aspects of tha model|
ara undergoing peer review and public comment, including:_
and the name Of the , 1) The eppropricianass ofthe Tier 2 modaelfor a location adjusted analysis;
current file { 2) tnputvalues for sansith andliner

and

Tm mim Wa strongly encourage users lo review the "Assessing Risk® section of Chapter 7 ("Protacting Ground Water") in the Guidance fo
you to Perfo co on dae:mpt?zv of the mode! :nr: adlscussmnoiksesypargme(ers and sno?ns :rtptcnr!ls(s.uesmn('Lﬂeumodellngra;:me !
file operations

to quickly perform
common operations

menu items:

. FiIe: ‘pérform gex_lerai filé T"operatio 'such as ‘open and save

. Evaluatwn. . proceed dlrectly to either the National Evaluation (Tier 1) or the Location-
AdJusted ‘Evaluanon (Tler

e Options: ‘cust nnze the appearance of the software, such as font size for the introductory
screens and the wi

* _Help: display the mtroductory screens, definitions of key terms, contact information for
technical support or the “About” dialog box (which gives general information about the
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Using the toolbar is a quick way to perform common operations:

Clicking here begins a “New Evaluation”.

Clicking here launches the “Open File” dialog |
evaluation file to be opened.

Clicking here launches the “Save File” dialc
be saved.

Clicking here begins the National "]‘?:,Vka‘liiéti'on (Tier 1)

Clicking here begins the Locati n-Adjusted Evaluation (Tier 2).

IWEM software.

tion of any of the toolbar buttons, you can d1splay “Tool tips” (which
function) for.each: bitton by placing the cursor on top of the button.

If you forget th
identifies the bufton’

How do I. E_a‘ﬁgate throug he IWEM software?

The software is set up as ¢ of screens through which you can navigate to enter data and
view results. Some scregns consist of several tabs which all have a common function. For
1nstance the Tier 1 Data Input Screen consists of three tabs on which you enter your leachate
dat_ e Tier 1 Summa_ry v Results Screen consists of two tabs (MCL and HBN) on which the
analysis results are presented.

You can move through the program using three different methods:

¢ Clicking on one of the toolbar buttons or clicking on the Evaluation menu,
e Clicking on the “Next” or “Back” buttons at the bottom of the screen, or
» Clicking on one of the labeled tabs located at the top of the data entry and results screens.
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How do I get help if I have a problem or a question?

If you have a copy of the CD, you can open and read this Users’ Guide on-screen while the
IWEM software is running on your computer, however, you will find it easier to prm_ out a copy
of the Users’ Guide and refer to this hard copy while you are learning to 1is )

Note that Section 5 of this Users’ Guide contains screen-by-screen instr
the software.

should contact:

Virginia Colten-Bradley (US EPA Office of it
phone: 703-308-8613 '
fax: 703-308-0509

Click on the Evalugtwn menu,
‘ " Click on one of the toolbar buttons, or
. Click on “N at10na1 Evaluation” button or “Location-Adjusted Evaluation” button at the
ottom of theﬂ ast introductory screen.
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5.3 National Evaluation (Tier 1)

The Input Screen for Tier 1 consisfs of three tabs:

e WMU Type
e Waste Chemical List
e Leachate Concentration

The Summary Results Screen for Tier 1 consists of two

e MCL Summary
» HBN Summary

e MCL Results for No Liner
e MCL Results for Single Liner

e HBN Results for No Liner
HBN Results for Single Liner

sections.
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5.3.1 Tier 1 Input Screen

5.3.1.1 Tab 1: Waste Management Unit Type

User Input: Select WMU Type e
Enter Facility Identification Information : '

In the WMU Type tab of the Tlgr 1 Data Input Screen, ﬁrst select one of the followmg types of
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Then, in the text boxes located in the lower half of the screen, enter the following information
about the WMU being evaluated:

e Facility Name

¢ Address of the WMU (street, city, state, zip)

» Date of waste constituent analysis 2
e Your name (name of the person performing the liner évaluation

T B

e Any additional identifying information that you would like to inclid

Please note that these text fields cannot contain quotation
information entered in these text boxes will be included ¢
Evaluation Reports.

5.3.1.2 Tab 2: Chemical List
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What waste constituents can I enter in IWEM software?

In the Chemical List tab, you will find a list of waste constituents. The list of constituents
includes 174 organics and 16 metal species. These waste constituents and the defaultivalues for

displayed in the list at the same time, you can have both ¢
leachate from the modeled waste.

titled “Sort by.”

You can move through the displayed hst
methods:

consﬂtuent in the hst IS selected)

3) Type in the consutuent name or CAS # in the
appropnate text box within the frame titled “Search by”

When using the “Search by” option, as soon as you have typed in enough information to identify
one of the listed constituents, that waste constituent will be highlighted in the list. You can then

¢ aITow keys on the keyboard to move up or down in the list if the highlighted constituent
is not exactly the one you intended to select.

Once the appropriate constituent is highlighted in the list (on the left of the screen), you can click
the “Add” button at the bottom of the screen to transfer it to your list of constituents expected in
the leachate (on the right side of the screen). Similarly, you can click the “Remove” button to
delete a highlighted constituent from the your list of selected constituents. A waste constituent
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can also be added quickly to your list by double-clicking on it in the list on the left.

How do I select more than one waste constituent at a time?

first waste constituent, and then hold down the ¢
additional constituents using the mouse.

of the screen.
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5.3.1.3 Tab 3: Leachate Concentration

User Input: Enter the expected leachate concentration for each selected waste constituent

1 Waste Management Evaluation Mode!

fond BT

The National Evaluation (Tier 1) cannot be performed until an expected leachate
concentration is entered for each selected waste constituents.

How do I determine what‘ m‘ylexpected leachate concentrations are?

3

Pleas? see the chapter on Waste Characterization in the Guidance for information on analytical
procedures that can be used to determine expected leachate concentrations for waste constituents.

How do I enter my expected leachate concentrations?

This table is similar to a spreadsheet. Using the mouse, click on the first empty cell in the
column titled “Leachate Concentration,” and type in your expected leachate concentration. Then
click on the cell below to enter the next concentration. Repeat this process until you have
entered expected leachate concentrations for all waste constituents.
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How do I perform the Tier 1 evaluation?

Simply click on the Next button at the bottom right of the screen to perform the Tier 1 evaluation
and view your results.

5.3.2 Tier 1 Summary Results Screen

used to calculéftev ‘
Maximum Cont

for that constituent to the calculated LCTV using the waste constituent-specific MCL or HBN.
The bottom of the tab displays an overall minimum liner recommendation which is based on
consideration of all waste constituents that are included on that tab.
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How do I use these two sets of LCTVs?

Please note that the overall liner recommendation may depend upon whether HBNs or MCLs are
being used. Depending upon the waste constituents being evaluated and the appropriate TRL for
each, you may have to create for yourself a final list of LCTV values and, mm‘_t

evaluation of a particular waste.

What does the colored text mean?

For a Tier 1 evaluation, results for which no liner is recomr
Results for whmh a single liner is recommended are d1spl 2

black text.

5.3.3 Tier 1 Detailed Results Screen
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Model ftintsled wemp [N 1 b vahunlin U itelated)] Detmhedl]

d leachate.c é(ncentratlon is greater than the LCTV, the liner is not recommended as being
: %vhereas 1f the expected leachate concentratlon is less than the LCTV, the

consutuent ‘because the TRL is not available, “N A” (not applicable) is displayed in this cell.

To properly interpret the results of the National Evaluation, you must consult with the
appropriate state regulatory agency to determine which human health toxicity benchmark should
be used for each constituent of concern. For wastes with multiple constituents of concern, you
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may need to construct a final list of liner recommendations, some from LCTVs based on
Maximum Contaminant Levels (MCLs) and some from LCTVs based on Health-Based Numbers

(HBNs).

For waste streams with multiple constituents, the most protective liner sEec'fied T
constituent is the overall recommended liner type. “

5.3.4 Tier 1 Evaluation Summary

instructions for proceeding on to a Tier 2 evaluation, and
information in the Guidance.

asa results are based on a draft model and for review and comment purposes only . They ara notintended to be used in currentg
aste manag t decision making. We strongly encourage users to review the "Assessing Risk” section of Chepter 7
Proteamg GroundWater') in the Guidance for a description of the model and a discussion of key parametars and some criical >
3ssues that effact modaling resulis. To refine the liner recommendation, you may continue on with this program, You will be guided
through the Location - Adjustad Evaluation, where you will have the opportunity to input data that are specific to your site.

ifYou may print the rasuits before quitting or exit this progam.

After ;‘gviéwing your Tier 1 results on-screen, you have three options to continue within the
IWEM software:

e Go back to the previous screens of the Tier 1 results by clicking on the “Back” button,
» View the Tier 1 report by clicking the “Report” button, or
* Begin a Tier 2 Evaluation by clicking the “Continue” button.
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At this point, you can also choose to save your results or to exit the IWEM software — these
options will be explained after describing the Tier 1 Report.

How do I view and print the Tier 1 Report?

Clicking on the “Report” button in the National Evaluation Summary

spemﬁc-values
2) Minimum liner requirement based on MCLs
3) Minimum liner requirement based on HBNs
4) Data used to calculate the LCTV for each liner

Please note that an example Tier 1 report is included in this Users’ Guide in Appendix B.
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How do I save the input and results of the Tier 1 evaluation?
There are several ways to save the Tier 1 evaluation input:

. Click on the “File”” menu and choose “Save” or “Save As.” Afdkalog b ‘x w111 then

i,

the exit button on the tool bar to exit the IWEM software.
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How do I proceed to Tier 2?

Clicking on the “Continue” button at the bottom of the screen launches the Location-Adjusted
Evaluation (Tier 2).

esa resuits are based on a drat mods! end for review and

by . They ere not i 10 bo used i

asle management dacision making. We stongly encourage users to review the Assessmg Risk® soction of Chaptar 7
Protacting Ground Watar') in the Guidance for & description of the mode! and a discussion of key parameters and some criical

ssuas that affact modsling rasults. To refine the liner racommandation. you may continue on with this progrem. YYou will be guidad

through the Location - Adjusiad Evaluaj 53 o speciictoyour site.

current list of waste constituents.

The Detaile Kesults Screen for the Location-Adjusted Evaluation varies according to the option
you chose for the infiltration rate. When using a location-based estimate of infiltration, the
Detailed Results Screen for Tier 2 consists of two tabs:
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No Liner Results
Single Liner Results

When using a user-specified infiltration rate, the Detailed Results Screen for T'er 2 consists of
only one tab:

User-Defined Liner Results
The overall Tier 2 result is then displayed on the Locatio

The available options and data displayed on each of these tabs is explained in the folloWing
sections.

5.4.1 Tier 2 Input Screen

If you begin with the Tier 1 Evaluation and then proceed to the Tier 2 Evaluation with the same
selected constituents, the WMU type, list of waste const1tuents nd the expected leachate
concentrations specified in Tier 1 can be transferred to Tier 2 for your convenience. However,
these values can be edited in Tier 2, if appropriat ”

5.4.1.1 Tab 1: Waste Manageméljt‘ Unit Type

The first tab of the Tier 2 Data Input Screen, WMU Type, is identical to the Tier 1 WMU Type
tab.

How do I enter WMU data?

Using the option buttons,
select the type of WMU to :
be evaluated.

. Enter the facility
information in the text

. boxes at the bottom of the
‘screen.

The information entered in
these text boxes will be
included on the printed
report for Tier 2.
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5.4.1.2 Tab 2: Location Parameters

User Input: Area of the waste management unit
Depth to the water table
Agquifer thickness
Radial distance to the monitoring well
Groundwater pH (only for wastes con

This tab is where you enter your site-specific data. If yoii don’t have a site-specific va %fg any
ised. However, you must:type in a

Section 4.5.1).

Industrial Waste Management E valuation Modes - ll:.lnmled. wem].- [t

i

l:)epthfo.wmerfﬂhla(m), e R . wel B-15, gauged 10/15/98

Aquiter Thicknessim} 0 Tegioral Fydrogedogicmep

Rafial dstance to We () . Valoe ded by state

3 Groundwater pH Value {onfy if rpeiaié 7 . wel B-15, sampied 10/15/38
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5.4.1.3 Tab 3: Infiltration

User Input: Choose one of the following options for specifying infiltration rate: .
e Use 51te-spemﬁc data (i. e., a measured, modeled or calculated vg[ue)

s  “Yes, I have a site-specific infiltration rate”; or
* “No, I do not have a site-specific inﬁltratiog%ate,’, :
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If you click on the “Yes, I have a site-specific infiltration rate option button, the tab will appear
like this for an evaluation of a landfill, surface impoundment, or waste pile (only the no-liner
infiltration rate will be given for an evaluation of a land application unit):

ndu;lual Waste Management Evaluahon Model - [Untilled. wem) - [Location Adjusted E valuation - IWMU]
A 7 2

enter an infiltration rate which is between the 90™ and the 100™ percentile yalues for the
T SCenario or whic"h is between the O™ and the 10™ percentile value for the single-liner

If you enter an infiltration rate which is larger than the 100" percentile value for the no-liner
scenario or which is smaller than the 0™ percentile value for the single-liner scenario (based on
the OSW survey data for the type of WMU being modeled), a dialog box will pop up which
informs you that this value is beyond the allowable input range. In this case, you will not be
allowed to continue with the analysis unless you change this input to an acceptable value.
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If you click on the “No, I do not have a site-specific infiltration rate” option button, the tab will
appear like this:

i

sted Lvaluation TwMU|
i gl

et gt e

. T Y e e -
oMb i el A
i B e

Waste Pile Evaluation
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B industual Waste Management £ valualion Mode) {Unhitied.wem] - {Location Adjusted Evalualmn IWMUI . } AR

andard hner scenario(s) (only the no-liner scenario is
‘hlS estimate is based on water-balance modehng

conducted fof &
Background D

P
P2

Coarse-grained soil
Med1um-gra1ned soil
F1ne-gra1ned soil
Unknown soil type

0S€ nknown soil type, the model will use the infiltration rate for the coarse grained

soil type (which is generally the most conservative case). Note that for a waste pile, you must
also specify the conductivity of the waste (this value is used in determining the single-liner
infiltration rate). There are three choices for waste conductivity: high (4.1 x 10?2 cm/sec),
medium (4.1 x 10? cm/sec), and low (5.0 x 10° cm/sec). These values are thought to be typical
of wastes disposed in waste piles (ABB Environmental Services, 1995).
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Infiltration rates for 97 different cities or “climate centers” around the country have been
calculated based on meteorological data and soil type. By choosing the climate center closest to
modeled WMU site, you can use the infiltration rate for this climate center as an estimate of the

infiltration rate expected at your site.

! Ple
|
ii % ‘H\‘ T

! Sauitét Marie

iv| St. Cloud
Ui} Columbia

] “”‘ Glasgow
P Great Falls
') { Greensboro
i 4 Bismaick
{Grand Island
‘{North Omaha
{Concord
1 Nashua
fifd Edison
§| Seabrook
'miE] Albuquerque
B Ely
BT Las Vegas
S Central Park

By choosmg one of the options under the title “Sort by,” you can sort the climate centers
alphabetically by city or by state. You can then move through the list using the arrow keys on the
keyboard until the appropriate city is highlighted. Then click the “OK” button.

Once you have selected soil type and the nearest climate center, the model can estimate the
mﬁltratmn rates for each of two standard liner scenarios (no liner/in-situ soil and single liner) for
your "WMU site. The resulting values are listed in the table at the bottom of the infiltration tab.
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If you click on the “No, I do not have a site-specific infiltration rate” option button, the tab will
appear like this for an evaluation of a surface impoundment:

Location Adjusted Evuludlit:v - WM

In order fo 10de o gnfiltratlon rate for a surface impoundment, you must select
the soil type'whi ' ‘the Impoundment and type in the ponding depth. This value is the
average depth of i ]

depth is the rnedr
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5.4.1.4 Tab 4: Chemical List

User Input: Select constituents expected in leachate using the following options:
¢ Search by Constituent Name or CAS#
» Sort by Constituent Name or CAS#
e Type of Constituent (Display Organics or Metals)
. oSt

The Chemical List tab for Tier 2 is identical to the Tier 1
controls on this tab work exactly the same as the ones o

Now type in the information about your new chemical and click the “Add” button. Note that the
CAS Number must be entered and it must be a number that is not already in use by one of the
listed constituents. If a CAS Number is not available or you don’t know what this number is for
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your constituent, any number can be used here, as long as it is a unique number. If you do not
enter a value for the K, and decay coefficient (A), the default value of zero will be used for each
of these parameters.

5.4.1.5 Tab 5: Chemical Properties

Required User Input: Expected leachate concentration

F Induslual W':ste Managpmcnr Evaluation Model - lllnmlcd wem] - anrarmn Adjusted Evaluahon W) k B|EIES

Tier 1 evaluation immediately prior to performing a Tier 2 evaluation, the waste
constituents considered in Tier 1 can be imported to Tier 2 for your convenience. In this case,
the expected leachate concentrations will also be imported, however, this concentration can be
edited, if appropriate. For each constituent, default values are assigned for K (K, for metals)
and the decay coefficient (See constituent list in Appendix A), however, you can change the
values of these parameters to site-specific values if site-specific data are available. The default
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decay coefficient represents degradation from chemical hydrolysis only, since biodegradation
rates are often strongly influenced by site-specific factors. You should only increase the default
decay coefficient if there is clear evidence of biodegradation occurring at a site.

toxic daughter product is determined by the concentration
expected leachate concentration of daughter products are n

and toxic daughter products (at ‘fhe bottom). You can spemfy which TRL to use for both parent
and daughter constituents. |
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5.4.1.7 Tab 7: Input Summary

You cannot enter or edit data on the Input Summary tab, rather its purpose is to consolidate into
one place all the data you have entered for the Tier 2 evaluation. If you notice that you have
entered any data incorrectly, use the “Back” button or click on the tab n ack to the
appropriate tab on the Tier 2 Data Entry Screen.

ocatiore Gieensboro, NC
o Type: Medium-grained sol{sty loam]

U Arox 18500 sqm
wrated Zone Thickness: 4.5m
InfRtation Rate (m/x)

Singls Liner:
NoLiner:

0.03624072
0.3268

T

The input summary screen has three sections: 1) waste constituent-specific data, 2) source and
unsaturated zone data; and saturated zone data. Each section has a scroll bar which can be
used to view mformat10n

{oesn’t fit on the screen.

The first section contams a table of the selected constituents, listing their CAS#, common name,
expecfed leachate concentrahon the type and value of the selected TRL, waste constituent
specific parameters (Koc» Ky), and toxic daughter product, if applicable.

e selected values for the source and unsaturated zone parameters are detailed
the left side of the screen. To the right, the selected values for the saturated zone
parameters are listed.
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How do I perform a Tier 2 Evaluation?

After you have verified that all Tier 2 mputs are correct click the “Next” button from thc Input

model runs (see Appendix A of the Technical Backgroun
network training), only the most important EPACMTP i input'p:
neural networks. Therefore, even if the Tier 2 input valiiés are si
the distributions used in the Tier 1 modeling, the re:

f is may be higher or
na T1e "2 analy51s for a given

c

55




Guide for Industrial Waste Management: Users’ Guide for IWEM April 13, 1999

54.2 Tier 2 Summary Results

The results of the Location-Adjusted Evaluation are first presented on-screen in summary form.
The §gmma§g Result s screen provides a liner recommendation for each of the selected

If you used a location-based
estimate of the infiltration rate,

71432 *[Berzene ‘

the liner recommendation is o
the minimum recommended
liner of the two types that are
evaluated (no liner/in-situ soil,
and single clay liner).

infiltration rate, then the ‘hner
recommendation is whether '

is recommended as being
protective of groundwate:'.{
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The bottom of the screen displays an overall liner recommendation which is based on
considerations of all input constituents.

What does the colored text mean?

For a Tier 2 evaluation, results for which no liner is recommended are dlSp yed'in green text.
Results for Wthh a single liner is recommended are dlsplaye” L;s for which a

calculated for each of two scenarios (in-situ soil and smgle clay
recommendation is the minimum liner design (of th

B IWEM - [Untdled.wem) - [Location Adusted E valuation Res:
3 RS RS e 2

Detailed results for the

# ‘w 3 0
R e T landfill no-liner scenario
SO0EO3 | MCL ooz | 20 {010 Mo
OCEO3 | MCL |
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PWEM  (linttheld wem] It ocation Adunied Evatuation Reslts)
ey

Dgtailed re

For waste streams with multiple constltuents, the most protective liner specified for any one

o
\\H

constituent is the overall § commended liner design.

58




Gilide for Industrial Waste Management: Users’ Guide for IWEM April 13, 1999

5.4.4 Tier 2 Detailed Results for User-Specified Infiltration Rate

If you directly enter a value for infiltration (for any of the four types of WMUs), the gltered
leachate concentrations are compared to the LCTV calculated for this scenario. T
report whether the given scenario is recommended as being sufficiently g
water. '

Indusinal

presents all ta n which t ner ‘ecommendation is based. This information
£3 waste constituent name, TRL type and value (mg/L), the expected leachate
B , oncentration Threshold Value (LCTV), and text explaining

rings you to the Tier 2 Evaluation Summary screen.
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5.4.5 Tier 2 Evaluation Summary

The Location-Adjusted Evaluation Summary Screen identifies the overall Tier 2 liner
-

recommendations and gives instructions on how to exit the program or go back to
Tier 2 evaluation. >

iYau mey choosa to print the results and exit this program. You may alsa retum to the beginning of the Netiona! Evaluation or the
‘Location - Adjusted Eveluation, oryoumay conductyour own sita specific assessment.

T

o O YT,

een, you have four options to continue within the

| Go back to the prev10us screens of the Tier 2 results by clicking on the “Back” button,
Go to the begmmng of the Tier 1 Evaluation by clicking the “National Evaluation”
button,
Go to the beginning of the Tier 2 Evaluation by clicking the “Location-Adjusted
. Evaluation” button, or
. View, the Tier 2 report by clicking the “Report” button.

At this pofnf, y6u can also choose to exit the IWEM software or conduct a Tier 3 Evaluation
using another groundwater fate and transport model. For more information about Tier 3
Evaluations, see the “Assessing Risk” section of Chapter 7 (“Protecting Ground Water”) in the
Guidance.
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How do I view and print the Tier 2 Report?

Clicking on the “Report” button in the Tier 2 Recommendation screen displays the Tler 2 report
on-screen. You can then view the report or choose one of the following optlons.

installed on your PC, but not all. of 1
functional. Most users will find that th
works, however, some min

Please note that an example Tier 2 report is included in this Users’ Guide in Appendix B.
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How do I save the input and results of the Tier 2 evaluation?

There are several ways to save the Tier 2 evaluation input:

the cd-rom, so you must specify a directory on yi
location to which the file should be saved. ¢

e Click on the “Save” button on the toolbar. If you
evaluation, the file will be automatically updated.
evaluation, the “Save As” dialog box will open as cﬁascnbe' above.
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6.0 PROBLEM SOLVING

Win 3.x users and anyone with a technical question about installing or running the software
should contact:

phone: 703-308- 8613
fax: 703-308-0509
email: COLTEN-BRADLEY.VIRGINIA @EPAM

6.1 Installation

Networked PCs

If you are experiencing difficulties installing an“'

help, then try re-booting your computer and try to repeat your analysis in
ousstill have the same problem after re-bootmg your computer please call Virginia
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7.0 SUPPORTING INFORMATION

7.1  Justification/Documentation of Location-Adjusted Input Values

While you are allowed to enter location-adjusted input parameter valu
document and justify the source of the input parameter valu

7.2  Guide for Industrial Waste Management

Refer to the supporting documentation provided on the CD entitled:Guide for Indust;'ial Waste
Management (Guidance). '
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Ground Water Pathway
List of Waste Constituents

Acenaphthene 83329 | NC

Acetone (2-propanone) 67641 | NC

Acetonitrile (methyl cyanide) 75058 | NC

Acetophenone 98862 | NC 4.0e+00
Acrolein 107028 7.0e-01
Acrylamide 79061 2.0e-05
Acrylonitrile 107131 2.0e-04
Aldrin 309002 5.0e-06
Aniline (benzeneamine) 1.0e-02

Benzene 1.2e+00 | 0.0e+00 3.0e-03 5.0e-03

Benzidine 1.0e+00 | 0.0e+00 4.0e-07

Benzo[a]pyrene ;, 1.7e+03 | 0.0e+00 | 1.0e-05 2.0e-04

“6.3e+05 | 1.7e+03 | 0.0e+00 | 7.1e-05

Benzo[b]fl

Benzyl a.lc6 ol 6.0e+00 | 1.0e+00 | 0.0e+00 | 1.0e+01

Benzyl chloride 69e+02 | 2.8¢+00 | 1.2e+02 | 5.0e-04

2.2e+05 | 5.8¢+02 | 0.0e+00 | 7.7¢-05

2.5e+02 | 1.7e+00 | 0.0e+00 | 1.0e-03

6.3e+00 | 1.0e+00 | 6.7¢-02 | 8.0e-05

117817 1.4e+07 | 3.6e+04 | 7.2e-10 | 6.0e-03 6.0e-03

75274 5.9e+01 | 1.2e+00 | 7.9e-04 1.4e-03 8.0e-02
74839 | NC 5.8e+00 | 1.0e400 | 2.7e+00 | 5.0e-02
71363 | NC 3.2e+00 | 1.0e+00 | 0.0e+00 ;| 4.0e+00
Butyl-4,6-dinitrophenol, 2-sec-
(Dinoseb) 88857 | NC 1.1e+02 | 1.3e+00 | 0.0e+00 | 4.0e-02 | 7.0e-03
Butyl benzyl phthalate 85687 | NC 1.7e+04 | 4.6e+01 | 4.8¢e-05 { 7.0e+00
Carbon tetrachloride 56235 | C 2.6e+02 | 1.7e+00 | 4.9e-03 | 7.0e-04 | 5.0e-03




Guide for Industrial Waste Management: Users’ Guide for IWEM

April 13, 1999

Common Nime -

Carbon disulfide

75150

Chlordane

57749

Chloro-1,3-butadiene
2-~(Chloroprene)

126998

Chloroaniline p-

106478

Chlorobenzene

108907

Chlorobenzilate

510156

Chlorodibromomethane

124481

Chloroform

67663

Chloromethane

74873

Chlorophenol 2-

95578

Chloropropene, 3- (Allyl
Chloride)

107051

1.2e+01

Chrysene

218019 |2

5.8e+02

0.0e+00

2.7e-03

Cresol m-

108394

1.2e+00

0.0e+00

2.0e+00

Cresol p-

106445

1.2e+00

0.0e-+00

2.0e-01

Cresol o-

1.2e+00

0.0e+00

2.0e+00

Cumene

" osast |-

98828 | NC -

2.5e+03

7.7¢+00

0.0e+00

1.0e+00

DDD

7.8e+05

2.1e403

7.3e-03

4.0e-04

DDE

4.4e+06

1.2e+04

0.0e+00

3.0e-04

DDT, p,p*

3.9e+06

1.0e+04

1.7¢-02

3.0e-04

Di-n-butyl phthalate

2.3e+04

6.3e+01

3.5e-05

4.0e+00

Di-n-octyl phthalate

117840

4.0e+07

1.1e+05

9.0e-08

7.0e-01

Diallate . . .

2303164

1.5e+04

4.0e+01

2.9e-02

1.0e-03

53703

3.3e+06

8.8e+03

0.0e+00

1.1e-05

Dibmnmxg-g-chloropropanel 2

96128

8.7e+01

1.2e+00

2.9e-03

6.0e-05

Dichlorobenzenel,2-

95501

1.2e+03

4.2e+00

0.0e+00

3.0e+00

Dichlorobenzenel 4-

106467

1.1e+03

4.0e+00

0.0e+00

4.0e-03

Dichlorobenzidine3,3*-

91941

2.1e+03

6.6e+00

0.0e+00

2.0e-04

A-2
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Dichlorodifluoromethane

(Freon 12) 75718 | NC
Dichloroethane 1,1- 75343 R
Dichloroethanel,2- 107062
Dichloroethylene cis-1,2- 156592 | NC
Dichloroethylene trans-1,2- 156605 | NC
Dichloroethylenel,1-
(Vinylidene chloride) 75354 | C 1.0e-04 7.0e-03
Dichlorophenol 2,4~ 120832 | NC 1.0e-01
Dichlorophenoxyacetic acid
2,4-(2,4-D) 94757 4.0e-01
Dichloropropane 1,2- 78875 1.3e-02 1.0e-03 5.0e-03
Dichloropropene cis-1,3- 10061015 | . 1.2e+01 | 5.0e-04
Dichloropropene trans-1,3- “ 1.2e+01 5.0e-04
Dichloropropene 1,3-
(mixture of isomqrs) 1.1e+00 0.0e+00 5.0e-04
Dieldrin 3.2e+02 | 1.8e-02 | 5.0e-06
Diethyl pht 9.8e+01 | 1.3e+00 | 4.5e-03 | 3.0e+01
Diethylstilbestrolr 1.2¢+04 | 3.4e+01 | 0.0e+00 | 2.0e-08
Dimethoate 1.4e+00 | 1.0e+00 | 5.7e-01 7.0e-03
3.1e+01 | 1.1e+00 | 0.0e+00 | 6.0e-03
1.6e+01 | 1.0e+00 | 3.2e-02 | 4.0e+02
119937 | C 3.6e+02 | 1.9e+00 | 0.0e+00 | 9.0e-06
57976 | NC 4.4e+06 | 1.2e+04 | 0.0e+00 | 3.0e-06
105679 | NC 2.0e+02 | 1.5e+00 | 0.0e+00 | 7.0e-01
99650 | NC 2.0e+01 | 1.1e+00 | 0.0e+00 | 4.0e-03
Dinitrophenol 2,4- 51285 | NC 8.1e-01 1.0e+00 | 0.0e+00 | 7.0e-02
Dinitrotoluene 2,4- 121142 | NC 4.8e+01 | 1.1e+00 | 0.0e+00 | 7.0e-02
Dinitrotoluene 2,6- 606202 | NC 2.5e+01 | 1.1e+00 | 0.0e+00 | 4.0e-02
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Dioxane 1,4- 123911

Diphenylamine 122394

Disulfoton 298044

Endosulfan
{Endosulfan I and II, mixture) 115297

Endrin 72208 ,
Epichlorohydsin 106898 0e-01 9.0¢-03

Ethoxyethanol 2- 110805 9e01 | 1.0e 1.0e+01

Ethyl methanesulfonate 62500 : e+t 02° | 3.0e-07

Ethyl acetate 141786 0 : 3.0e+01

Ethyl methacrylate 97632 4 19640} w00l 1. 3.0e+00

Ethyl ether 60297 | NC A go | o. 7.0e+00

Ethylbenzene 100414’ | NC | 1.0e+035} 3. . 4.06+00

Ethylene thiourea . .0e+0 . X 7.2e-04

Ethylene dibromide L,
(1,2-Dibromoethane) ] 5.106934 , 1.8e-01 | 1.0e-06

Fluoranthene " . 206440° | 1 0.0e+00 | 1.0e+00

Fluorene o : i 0.0e+00 | 1.0e+00

Formaldehyde .~ -~ .|, 500007| NC 0.0e+00 | 7.0e+00

Formic acid -~ | a1 0.0e+00 | 7.0e+01

Furan * © B8 B 1 0.0¢+00 | 4.0e-02

HCH alpha- s 319846 3.1e-01 | 1.0e-05
319857 0.0e400 | 5.0e-05

HCH (Lindane) gamma 58899 3.1e01 | 7.0e-05
Heptachlor 76448 18e+01 | 2.0e-05

Heptachlor epoxide 1024573 1.8¢-02 | 9.0e-06

Hexachloro-1,3-butadiene 87683 0.0e+00 | 1.0e-03

Hexachlorobenzene 118741 0.0e+00 | 5.0e-05

Hexachlorocyclopentadiene 77474 3.0e-01
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Hexachloroethane

67721

4.1e+03

1.2e+01

50

-03

”;i .0e-02

Hexachlorophene 70304 | NC - 1.0e+05 | 2:7e+02
Indenof1,2,3-cd]pyrene 193395 | C
Isobutyl alcohol 78831 | NC
Isophorone 78591 | C
Kepone 143500 2.0e-06
Methacrylonitrile 126987 | NC 4.0;3-03
Methanol 67561 | NC ) | 2.0e+01
Methoxychlor 72435 | NC 1 2.0e-01 4.0e-02
Methyl methacrylate 80626 | NC 3.0e+00
Methyl isobutyl ketone 108101 | NC 2.0e+00
Methyl parathion 1.8e+00 9.0e-03
Methyl ethyl ketone 1.0e+00 | 0.0e+00 | 2.0e+01
Methylcholanthrene 3- 2.7e+04 | 0.0e+00 | 3.0e-06
Methylene Ch
(Dichlorometharne 8.5e+00 | 1.0e+00 | 2.9e-04 1.0e-02 | 5.0e-03
Methylene br:nm
(Dibromomethane 1.6e+01 1.0e+00 | 0.0e+00 4.0e-01
N-Nitrosodipheny | 6.9¢+02 | 2.8¢+00 | 0.0e+00 | 2.0e-02
N-Nitrosodiéthylamine | c 93601 | 1.0e+00 | 0.0e+00 | 6.0e-07
N-Nitrg Himethylanﬁne C 2.8¢+00 | 1.0e+00 | 0.0e+00 | 2.0e-06
N _tl;(;sopyrrolidine »930552 C 2.7e-01 1.0e+00 | 0.0e+00 | 4.0e-05
100754 | C 9.6e-01 1.0e+00 | 0.0e+00 | 2.0e-06
10595956 | C 1.1e+01 | 1.0e+00 | 0.0e+00 | 4.0e-06
‘ 621647 | C 1.1e+01 | 1.0e+00 | 0.0e+00 { 1.0e-05
N—Niu;so-di-n-butylanﬁne 924163 | C 1.2e+02 | 1.3e+00 | 0.0e+00 | 2.0e-05
Naphthalené 91203 | NC 1.3e+03 | 4.4e+00 | 0.0e+00 | 1.0e+00
Nitrobenzene 98953 | NC 3.2e+01 | 1.1e+00 | 0.0e+00 | 2.0e-02
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CommonName CAS#

Octamethyl pyrophosphoramide
152169

Parathion (ethyl) 56382

Pentachlorobenzene 608935

Pentachloronitrobenzene
(PCNB) 82688

Pentachlorophenol 87865 | C 1.2¢403"

Phenol 108952 1.7e+01"

Phenyl mercuric acetate 62384 0.09;00

Phenylenediamine, 1,3- 108452 ) 50e-()1 :

Phorate 298022 | 4dev02:

Polychlorinated biphenyls L 4 G
(Aroclors) 1336363 | C . 5| 1.6e+06 } 0.0e+00

Pronamide 23950585 | NC | 434027 | 2.1e400 | 2.1-05

Pyrene 129000 S| 83ex04 | 220402 | 0.0e400
Pyridine 110861 : 212 1.0e+00 | 0.0e+00

Safrole .| . oase7 “H7 ] 226402 | 1.6e400 | 0.0e+00

Strychnine and salts 57249 | NC. 79¢+01 | 1.2¢+00 | 0.0e+00

Styrene o 100e25 | NeE 6.9¢+02 | 2.8¢+00 | 0.0e+00

TCDDioxin2,3,7,8- . | 1746016 |C 1.3e406 | 3.3¢+03 | 0.0e+00

Tetrachlorobenzene 1,2,4,5- | - 95043 19e+04 | 5.2¢+01 | 0.0e+00

Tetrachloroethane 1,1,2,2- | 779345 | C 1.2e402 | 1.3e+00 | 2.2¢-01

Tetrachloroethane 1,1,1,2- | 630206 | C 5.1e+02 | 2.4e+00 | 4.1e-03

Tetrachloroethylene .- 127184 1.6¢402 | 1.4e+00 | 0.0e+00

Tetrachloropheriol 2,3,4,6- 58902 2.1e402 | 1.6e+00 | 0.0¢+00

Tetracthyl dithiopyrophosphate
(Sulfotep) 3689245 3.2e+03 | 9.6e+00 | 2.4e+01

Toluene 108883 2.7e+02 | 1.7e+00 | 0.0e+00

Toluenediamine 2,4- 95807 | C 1.1e+00 | 1.0e+00 | 0.0e+00

Toluidine p- 106490 | C 1.7e+01 1.0e+00 | 0.0e+00

A-6
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Toluidine o- ' 95534 | C 1.7e+01

Toxaphene (chlorinated
camphenes) 8001352
Tribromomethane (Bromoform) 75252

Trichloro-1,2,2-trifluoro- ethane

1,1,2- 76131 | NC

Trichlorobenzene 1,2,4- 120821 | NC

Trichloroethane 1,1,1- 71556 { NC 1.2e+00 | 2.0e-01
Trichloroethane 1,1,2- 79005 | C 1.0e-03 5.0e-03
Trichloroethylene

(1,1,2-Trichloroethylene) 79016 8.0e-03 5.0e-03

Trichlorofluoromethane ’
(Freon 11) 0.0e+00 | 1.0e+01
Trichlorophenol 2,4,- 0.0e+00 | 4.0e+00
Trichlorophenol 2,4,6- 0.0e+00 | 8.0e-03

Trichlorophenoxy)propionic

acid 2-(2,4,5 X) 1.1e+00 } 0.0e+00 | 3.0e-01

2.7e+01 | 1.1e+00 | 0.0e+00 | 4.0e-01

Trichloropropane 1 : 61 4.6e+01 | 1.1¢+00 | 5.0e03 | 2.0e-01

Trinitrobenzen

Qa ,3,5-Trinig;gbe§iéne) 1.1e+01 | 1.0e+00 | 0.0e+00 | 2.0e-03

C ‘1.6e+03 | S5.1e+00 | 2.7e-02 | 9.0e-06

75014 | NC 1.1e+01 | 1.0e+00 | 0.0e+00 | 4.0e-05 | 2.0e-03

1330207 | NC 1.2¢+03 | 4.2e+00 | 0.0e+00 | 7.0e+01 | 1.0e+01

7440360 | NC NA NA 0.0e+00 | 1.4e-02 | 6.0e-03

» 7440382 | C NA NA 0.0e+00 | 5.7¢-05 | 5.0e-02

Barium 7440393 NC NA NA 0.0e+00 | 3.0e+00 | 2.0e+00
Beryllium 7440417 | C NA NA 0.0e+00 | 4.0e-03

Cadmium 7440439 | NC NA NA 0.0e+00 | 2.0e-02 | 5.0e-03
Copper 7440508 | NC NA NA 0.0e+00 | 1.0e+00
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Chromium III 16065381
Chromium VI 7440473

Lead 7439921
Mercury 7439976
Nickel 7440020

Selenium 7782492 Qe+ 5.0e-02

Silver 7440224

Thallium 7440280

Vanadium 7440622

Zinc 7440666

Abbreviations and Symbols

HBN = Health: .ﬂ
MCL = Maximum Contamin
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National Evaluation (Tier |) Results:

_/’ Recommendation Single Liner

This mode! is in draft form and is not intended to be used in current waste management decision-making.
All aspects of the mode! are undergoing peer review and public comment including :

1) The appropriateness of the Tier 2 model for a Location Adjusted analysis.

2) input values for sensitive parameters and liner scenarios.

3) Capabillities and user-friendliness of the model software.

Facility Type Langfill

Facility Name Southern Industries Landfill
Street Address 123 Industrial Ave.

City Raleigh

State NC

Zip 27611

Date of Sample Analysis October 31, 1998

Name of User Sarn Rogers

Additional Information unit B-1

List of chemicals selected by the user

Methylene Chloride (Dichloromethans)

Benzene
Methylens Chloride (Dichloromsthans)
Antimony

April 13, 1999
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In the following tbles, for each constituent LCTV is calculated as DAF * TRL. If the groundwater concentration is exceedingly low, no DAF is
given, but instead the DAF is denoted with an askerisk. In these cases, the LCTV is capped at the LCTV of the toxic daughier product, the TC
Rale Level, 071,000 mgfL. See the Guidance for more details.

Detailed Resuks Based on MCL - No Liner

mwmrwm;’wwwwwvw
Y B

Methviene Chloride (Dichloromethane)

Detailed Rasuits Based on MCL - Single Liner

m‘ i i) A
Benzena
Methylens Chloride (Dichloromethare) | 20502
7440360 Antimony 30E-02

Detailad Results Based on MCL - Compasite Liner

Moethvlene Chloride (Dichlorome
7440360 Antimony 30E-02 1.0E+03

Datailed Resutts Based on HBN - No Liner

: WWW ‘ # :“ “dh;‘fﬂ‘)‘ww #

CAS Number| ¢ ‘

71432 Benzers

75092 Methylene Chloride (Dichloromett

7440360 Antimony 30E02 43E-02

Detakiad Rasults Based on HBN - Single Liner
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Detailed Results Based on HBN - Composite Liner

Benzene
Methylene Chloride {Dichloromett
Antimonv
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o>, Location Adjusted Evaluation {Tier Il) Results

@ Recommendation:

Not Protective

This model is In draft form and is not intended to be used in current waste management decision-making.
All aspects of the model are undergoing peer review and public comment including :
1) The appropriateness of the Tier 2 mode! for a Location Adjusted analysis

2) Input values for sensitive parameters and liner scenarios, and

3) Capabilities and user-friendliness of the model software.

Facikty Type

Facility Name

Strest Address

City

State

Zip

Date of Sarapls Analysis
Name of User
Additionsl Information

Landfill

Southemn Industries Landfill
123 Industrial Ave.

Raleigh

NC

27611

October 31, 1998

Sam Rogers

unit B-1

Location Parameters

Parameter
Area of WMU (sq. )

Depth to Water Tabla (m)
Aquifer Thickness (m)
Radial distance to Well (m)

Groundwater pH Value (only if matals ars

Default Value Value Entered
19E+34 18E+04

53E+00
1.1E+40!

15E+02

7.0E400

Justification
facility survey, 104596

well B-15, gauged 10/15/58
regional hydrogeologic map
valus recommended by state

regulatory agency
well B-15, samplsd 1011558

Infitration Rate

ol.in:

| 33E0

Antimony

Methvlene Chloride (Dichloromethane}
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Daughter Chamical Toxicity Standards

71432 . Benzene 6.3E+01 0.0E+00 10E-02

75002 Methvlene Chioride (Dichloromethane} 8.5E400 25E04 2.0E-02
7440360 Antimony 32E401 8.0E+00 30E.02

* For each Constituent LCTV = DAF * TRL
Unlass the LCTY has been capped as noted by one of the following

D -- LCTY Capped at Daughter Chemical LCTV.
T -- LCTY Capped at TC Rule Level.
L -- LCTV Capped at 1000 mg/L.

Detailed Results - Single Liner

F e

* For each Constituent LCTV = DAF * TRL
Uniess the LCTV has been capped as noted by one of the foliowing

D -- LCTY Capped at Daughter Chamical LCTV.
T— LCTV Capped at TC Rule Leval.
l.— LCTY Capped at 1000 mgfL.

R b v

R







