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Summary

The test planthat was designed and conducted for the RAGS Viewer is described. This Viewer
isasat of programs that endble the Framework for Andlyss of Risk in Multimedia Environmental Systems
to generate the tables required for a RAGS andyss. Summariesof the requirements on which testing was
based are provided as well as descriptions of test cases and the results of their implementation.

g




COPC

EPA

FRAMES

RAGS

RAGS

RME

Acronyms

contaminants of potential concern
Central Tendency

U.S. Environmental Protection Agency

Framework for Analysis of Risk in Multimedia Environmental Systems

Risk Assessment Guidelines for Superfund
The D for RAGS is EPA's D-section of the entire RA
Reasonable Maximum Exposure




Contents

10 INtrodUCHION . ..ot e e 11
2.0 Risk Assessment Guidance for Superfund (Rags) Part D Report Generator Viewers. .. .. ... 2.1
21 Summary Of ReQUIrEMENTS . . .. ..o 2.1

2.2.1 RAGS 01 (Dean's Creek Development Company). <~ J. ... ............ 2.2
2211 Dexriptionand Rationdle ... .q[...... .. ... . 2.2
2212 InputData. .........[(.. / 49" P 25
2.2.1.3 Expected Rwyté’.ﬂ&. N TN T 25
2214 PfOCQdW?--T/--F--\‘r--- ......................... 25
2215 Results . /‘!’\\ .......................... 27
2.2.2RAGS _\o ( 1_éw7 : /VJ : \ 1 2.8

222j acrlpt\?n nd Rax\}*ia/ ............................. 2.8
2#2. .

22 2 4 Procedure . . ... 2.10

2215 ReSUIS ... 217

Appendix A: DeansCresk Example .. ... A.l
INPUE DA . . ... A2

Contaminant DatabaseModule . ........ ... ... ... .. L A3

AQUITEN A4



EXposure Pathways .. ... A7

Receptor Intake . ....... ..o A.8

HedthIimpacts . ... e A9

Expected RESUILS . . .. oo A.10

TedtingResUIts .. ... All

Figures
21. FRAMESModd for Deans Creek Developlgnent pany Example Used

by EPA to DemonstratetheFllllngouthf RAGS R 2.4
2.2.
2.3.
24,
2.5.
2.6.
2.7.
Al
A2

A.3. View screento Aquifer 1 to tap water .......... ..ot A7

A.da Viewer for Exposure Pathways .. ...t A.10

A.4b. Viewerfor Receptor Intake . ...... ... e e A.10

Adc. ViewerforHedthImpacts ... e e e A1l






Tables
2.1. Fundamenta Reguirements for Testingthe RAGSViewers . ............ ... ..t

2.2. Reationship Between Test Cases and RAGS Table Viewer Fundamenta
REQUITEIMENTES .« . o ottt ettt et e e e e

viii



1.0 Introduction

The “RAGS Viewer"® is a set of programs that will enable the Framework for Andyssof Risk in
Multimedia Environmental Systems (FRAMES) system to generate the Tables required for a RAGS
analysis as prescribed by the U.S. Environmental Protection Agency (EPA) at:
http://epa.gov/superfund/programs/risk/ragsd/tara.htm.

The objective is simply to generate the RAGS tables as worksheets in an EXCEL file that match the
structure of a given model. It is not the objective to populate each column and row of each table with the
required data for conforming to RAGS requirements as specified by the EPA.

This report describes the test plan designed and conducted for the iewer. It includes
summaries of the requirements on which testing was based and d i cases, and it lists the
results of their implementation. One test case for the RAGS Vieiver gted for the simple, single
medium, Deans Creek Development Company example that i§ used by the EPA (see above URL) to
uses a more elaborate multiple media
example. The “ragsxIs’ files are included with the: t&ct\pack e/he“ ragsxIs’ file generated through
independent testing should match these files. / \

Required program files are: N o
RAGSgen.exe, 8/13/2001, [10:27 am) 232 K’% \
RAGS templates XS, 8/13/20001, ¢ 43 anﬁp‘ 13&
RAGSgen.des, 6/5/2001, 12:1 '
X|sChart.exe, 8 13/2(}01,

am

(d) RAGS = Risk Assessment Guidance for Superfund. The D for RAGS refers to EPA's D-section of
the entire RAGS procedure.
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2.0 Risk Assessment Guidance for Superfund (Rags)
Part D Report Generator Viewers

The RAGS Viewers alow the FRAMES user to have FRAMES generate the RAGS Tables after the
model is run from the Health Impacts module to the extent that the suggested entries to the Tables are
those that are used in running a FRAMES application.

2.1 Summary of Requirements

Requirements for the RAGS Viewers are described in Addendum 2 of
for the FRAMES Specification File Viewer Modules. Table 2.1 lists

@ docyment: Requirements
ents. To ensure that

the RAGS Viewers meet the requirements shown in tabl W) cases \vere developed to check
performance. Table 2.2 shows the relationship between these reguirernents and the test cases
described in Section 2.2.

A

|

4

Table 2.1. Fundamatal\ Reqtﬁreme\gts for Testing the RAGS Viewers
X | |

Requiremen
t Number

B \R
!
/ ’\ equirement

men the moving
sub- }:;ﬁ of pllcable
Chemicals”

based model b) rig é
he

The%éGSYle I be ajctl\} a& the user’ s request after running a FRAMES-

|n on the H th Impacts module icon to popup a context

rsor over “\ iew/Print Module Output” to popup a
ersm s}éﬂ% “RAGS Table Generator for

Table 1

The RA S\/flewer sh\all sajlgﬁ') disk in the EXCEL file a worksheet containing:
Sd{ectlon of ﬁxposure Pathways.

m

The RXGS ,(/IGV/VE( shall save to disk in the EXCEL file worksheets containing:

Tables Z.L/through 2.n—Occurrence, Distribution, and Selection of Chemicals of

Potentig,Concern, one worksheet table for each environmental medium and exposure
m

The RAGS Viewer shall save to disk in the EXCEL file worksheets containing Tables
3.1 through 3.n—M edium-Specific Exposure Point Concentration Summary, one
worksheet table for each environmental medium and exposure medium.

The RAGS Viewer shal save to disk in the EXCEL file worksheets containing Tables
4.1 through 4.n—Vaues Used for Daily Intake Calculations, one worksheet table for
each environmental medium and exposure medium.
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Table 2.1 (Contd)

The RAGS Viewer shall save to disk in the EXCEL file worksheets containing Table

6 5—Non-Cancer Toxicity Data: 5.1—Oral/Dermal, 5.2—Inhalation, 5.3—Specia Case
Chemicals.
The RAGS Viewer shall save to disk in the EXCEL file worksheets containing:

7 Table 6—Cancer Toxicity Data: 6.1—Ora/Dermal, 6.2—Inhalation, 6.3—Specia
Case Chemicals.

The RAGS Viewer shall save to disk in the EXCEL file worksheets containing:
Tables 7.1 through 7.n for Reasonable Maximum Exposure E) and also for
Central Tendency (CT) for Calculation of Non-Cancer ards, one worksheet table
for each environmental medium and exposure medi

The RAGS Viewer shall save to disk in the |Ieoné1eets containing:
9 Tables 8.1 through 8.n for RME and alsofor CT f Cdlculation of Cancer Risks, one
worksheet table for each environmental ediu expostire medium.

The RAGS Viewer shall save tq dlsl{ in the file worksheets containing:
10 Tables9.1 RME and 9.1 CT fo/r RME and a fo CT, respectively, for Summary of
Receptor Risks and Hazards er cont{aml nants of potential concern (COPCs).

11 Tables 10.1 RME and 10.1 C also for CT/aspectiver, for Risk

The RAGS Viefer shall # q&\sk |\1 the ITCEL file Worksheets containing;
and

Assessfent, Sumn dly ) N\

| /'/V \/,,

2.2 Test Cases \1

221 RAGS-D_01 (Dean’'s L:r Dev%l opr\{&!/Company)
2211 Descriptionvzj I#at onale

This test case addresses tr)e capability of the RAGS Viewer to allow the user to generate the RAGS
Tables after running a FRAMES version of the Deans Creek Devel opment Company example that is
used by the EPA as hen selecting Example Tables (.PDF) at:
http://epa.gov/superfund/programs/risk/ragsd/tables.htm. Because this example is used by the EPA, it is
instructive to apply a FRAMES modél to it for comparison of FRAMES RAGS tables output against the
Example Tables (.PDF) at the above URL. This simple example does not use a source term, but has the
user insert the chemical concentrations directly, thereby bypassing the source-term specification.

A graph of the FRAMES model for the Deans Creek Development Company example is shown in
Figure 2.1.
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Table 2.2. Relationship Between Test Cases and RAGS Table Viewer Fundamental Requirements

Test Case Name (RAGS-D_xx)

01 02
1 X X
n
ot 2 X X
c
(¢}
£ 3 X X
(«})
= 4 X X
>
o
o 5 X
o &
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Demonstrate the Filling ot of RA‘ S Tables
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1 L

The requirements addressed|are listed bel\o :

1 The RAGS Vi all'pe activated at the user's request after running a FRAMES-
based mod t;% right+clicking on the Health Impacts module icon to popup a context
men, then moving the cursor over “View/Print Module Output” to popup a sub-menu of
applicable vi ;éwers, and selecting “RAGS Table Generator for Chemicals.”

2 The ;AyGS’Viewer shdl saveto disk in the EXCEL file aworksheet containing: Table
1—Setection of Exposure Pathways.

3 The RAGS Viewer shall save to disk in the EXCEL file worksheets containing: Tables
2.1 through 2.n—Occurrence, Distribution, and Selection of Chemicals of Potential
Concern, one worksheet table for each environmental medium and exposure medium.

4 The RAGS Viewer shall save to disk in the EXCEL file worksheets containing: Tables

3.1 through 3.n—Medium-Specific Exposure Point Concentration Summary, one worksheet
table for each environmental medium and exposure medium.
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It is expected th
listed in Section 2.2.1.

5 The RAGS Viewer shall save to disk in the EXCEL file worksheets containing: Tables
4.1 through 4.n—Vaues Used for Daily Intake Calculations, one worksheet table for each
environmental medium and exposure medium.

6 The RAGS Viewer shall save to disk in the EXCEL file worksheets containing Table
5—Non-Cancer Toxicity Data: 5.1—Oral/Dermal, 5.2—Inhalation, 5.3—Specia Case
Chemicals.

7 The RAGS Viewer shall save to disk in the EXCEL file worksheets containing Table
6—Cancer Toxicity Data: 6.1—Oral/Dermal, 6.2—Inhalation, 6.3—Special Case
Chemicals.

8 The RAGS Viewer shall save to disk in the EXCEL file werksheets containing: Tables
7.1 through 7.n for RME and aso for CT for Calculation of Non-Cancer Hazards, one
worksheet table for each environmental medium medium

9 The RAGS Viewer shdl saveto disk in the ile eets containing: Tables
8.1 through 8.n for RME and also for, CT f ellation pf Cancer Risks, one worksheet
table for each environmental medlpm énd [

10 The RAGS Viewer shall saveto qisk m\the - eets containing: Tables
9.1 RME and 9.1 CT forRME and alsg for |CT, respectively, for Summary of Receptor
Risks and Hazards/ﬁ COPCs. | | \1

!

11 The RAGS Viewer shalhsav to/dl&( in the EXCEL file w eets containing: Tables
10.1 RME/én\q 101 CT i} qhd aIAP for €T, respectively, for Risk Assessment
- 17y

2.2.1.2 Input | / f |
212 Inp /
M \x ‘1 /

Thistest caser tF?Ey U use the .é\l file “Deans.gid” and the RAGS files: “RAGSgen.exe,”
“RAGS_templates.X G§gen.c " and “ XI1sChart.exe.” All of these files should be located on
the computer. All other inp '[V\?“l bedesx'iri/beﬁ in the procedure section below.

2.2.1.3 Expected Results

/

/

;ryz,c(es Viewer will execute without error and will meet al of the requirements

2.2.1.4 Procedure

Place the RAGS Viewer files, RAGSgen.exe, RAGS templates XL S, RAGSgen.des, and

XlsChart.exe in your FRAMES folder if they are not dready there. Then, either place the modd file
“Deans.gid” in thisfolder, or create the modd by selecting icons from the |eft Sde of the screen, as
shown in Figure 2.1 and linking or connecting them as shown in the Figure,
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If you are not using the Deans.gid file, then, from the Example Tables (.PDF) at:
http://epa.gov/superfund/programs/risk/ragsd/tables.htm, use their Table 2.1 to right-click on the
Contaminants icon and enter the chemical names (second column from the l€eft in their Table 2.1) for:

aluminum 3.20E+00 mg/L
arsenic 4.20E-08 mg/L
barium 1.73E-01 mg/L
beryllium 2.10E-09 mg/L
calciumion 3.07E-05 mg/L
1,1-dichloroethylene 7.60E-02 mg/L
1,1,1,2- tetrachloroethene 5.60E-01 mg/L
vinyl chloride 5.00E-03 mg/L
Save and exit.

Next, right-click on the aquifer model icon, select ;User|Input;” and en
labeled as “ Concentration Used for Screening” in EPA J(able 2.1). Notethe
concentration units as “-g/L,” and FRAMES requests upits as*“ " sotf
need to be divided by 1000 (as shown above) to enter concertration Vial ues

it Ef
hat the former (EPA’s) will

concentrations (column
PA’s Table 2.1 gives

the latter into FRAMES.

\ I |
L
Enter “time” as shown in Figwéz Sa\ke aljld ﬁ(it.\

i E;'EFFIAHES Known Aquifer Concentration/Flux Module - aqu2

File  Reference  Help

Concentration l

Uzage Location E@
I Exposure(exph) - i
Parent @E
IAIuminum _ﬂ Ref: 0
Time Concentratio |
»r > | mg/l L‘—'
0 3200000
70 3200000

Figure 2.2. Input Display for Entering Chemical Concentrations
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Now, right-click on the Exposure icon, “User Input,” and on the Ground Water tab display, enter 24 yr
for the Exposure Duration, and click on the boxes to the left of the labels “Other Ingestion - Shower
water,” “Dermal - Shower,” “Inhalation - Air - Volatiles from water - Shower - Air.” On the Exposure
Controls tab display, set “Maximum time for reporting” as 70 yr, and “Number of time points for
evaluation” as 24. Save and exit.

Next, right-click on the Receptor icon, “User Input,” specify body weight as 70 kg, Exposure Duration
as 24 yr, Water dermal absorption model as “EPA Model,” Ground Water ingestion rate as 2 L/d, Age of
Receptor at start as 0.0, and Age of Receptor at end as 70 yr. Save and exit.

re that all of the boxes
Intake” (n it's drop down box.

Then, right-click on the Human Health Impact icon, “User Input,” and
show an X in them and “Method for inhalation impact analysis has “Dai
Save and exit.

Dn the command bar at the
top of the screen, click on “GO.” After execution of f[pe model, d show green lights.

P

To produce the RAGS Tables as the Deans.r sxl\ fil e Human Health Impacts

icon to pop-up a context menu. Then, move the ¢ rsor Qver Jle Output” to pop-up a
sub-menu of applicable viewers, and ect . GS Tpabl Generatgr-for Ch icals.” Table displays will
flash quickly in sequence on the scréen as th er SOft e output EXCEL file.
When finished, it will have your disp t on |n de of his eans.rags.xls,” having
already saved afile coer W ork ng foI er,
2.2.1.5 Results \n
A
1 The RAGS Viewer aﬁ ’s request after running a FRAMES-based
model b riéht- licki g\on th th Impacts module icon to popup a context menu, then
moving the ur$0' oV “V| int Module Output” to popup a sub-menu of applicable
Vviewers, an ijctin F@@é Table Generator for Chemicals.”
2 The RAG3 Viewer saved to disk in the EXCEL file worksheets for 18 Tables as listed in
the followi ng/Tab e, and including a worksheet containing Table 1—Selection of Exposure
Pathways. y
3 The BA/S Viewer saved to disk in the EXCEL file worksheets containing Tables 2.1

through 2.n—Occurrence, Distribution, and Selection of Chemicals of Potential Concern,
one worksheet table for each environmental medium and exposure medium.

4 The RAGS Viewer saved to disk in the EXCEL file worksheets containing Tables 3.1
through 3.n—M edium-Specific Exposure Point Concentration Summary, one worksheet
table for each environmental medium and exposure medium.

5 The RAGS Viewer saved to disk in the EXCEL file worksheets containing Tables 4.1
through 4.n—Values Used for Daily Intake Calculations, one worksheet table for each
environmental medium and exposure medium.

2.7



6 The RAGS Viewer saved to disk in the EXCEL file worksheets containing
Table 5—Non-Cancer Toxicity Data: 5.1—Oral/Dermal, 5.2—Inhalation, 5.3—Special
Case Chemicals.

7 The RAGS Viewer saved to disk in the EXCEL file worksheets containing
Table 6—Cancer Toxicity Data: 6.1—Oral/Dermal, 6.2—Inhalation, 6.3—Specia Case
Chemicals.

8 The RAGS Viewer saved to disk in the EXCEL file worksheets containing Tables 7.1

through 7.n for RME and also for CT for Calculation of Non-Cancer Hazards, one
worksheet table for each environmental medium and exposure mgdium.

9 The RAGS Viewer saved to disk in the EXCEL file workshéets cantaining Tables 8.1

10 The RAGS Viewer saved to disk in the EX
RME and 9.1 CT for RME and also for CT

p
RAGS - D TabIes‘Produ‘Eed for De

Ksheets containing Tables 9.1
for Summary of Receptor Risks

BOLD indicates Table contains data; Not Bold indj Table“containsl‘no data

[ |
TABLE 1 SELECTION OF EXPOSURE P. THWAYS’F
TABLE 2.1 OCCURRENCE, DISTRIBUTION AND’SEL’_ CTIQN OF CHEMICALS OF|POTENTIAL CONCERN Aquifer-Shower
TABLE 3.1 MEpMJ/M-g;IgCIF CE POSlUR : POJ\AT Q{LO)NCE TRATION SUMMARY Aquifer-Shower

- / i L |

/

TABLE 4.1 ALUES USE&) FOR D. & INTAK# CALCULATI*)NS quifer-Shower
|

TABLE 5.1 NON-CANCER!TOXICITY DATA fl
TABLE 5.2 NON-CANCER
TABLE 5.3 NON-CANCER CHEMICALS
TABLE 6.1 CANCER TOXICITY DATA -- ORSQ /DERMAL
TABLE 6.2 CANCER TOXICITY DATA\-- INHAL,
TABLE 6.3 CANCER TOXICITY DATA }- SPECIAL CASE CHEMICALS
TABLE 7.1 RME CALCULATI F NON-CANCER HAZARDS Aquifer-Shower
TABLE 7.1CT CALCULATION OF NON-CANCER HAZARDS Aquifer-Shower
TABLE 8.1 RME 3ALCULA'I}(ON OF CANCER RISKS Aquifer-Shower
TABLE 8.1 CT CALCULATION OF CANCER RISKS Aquifer-Shower
TABLE 9.1 RME ;WY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
TABLE 9.1CT MMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
TABLE 10.1 RME RISK ASSESSMENT SUMMARY
TABLE 10.1 CT RISK ASSESSMENT SUMMARY

and Hazards for COPCs.

11 The RAGS Viewer saved to disk in the EXCEL file worksheets containing Tables 10.1
RME and 10.1 CT for RME and also for CT respectively, for Risk Assessment Summary.
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222 RAGS-D_02 (Casel_gw)

2.2.2.1 Description and Rationale

This test case uses a FRAMES model that incorporates the definition of a source term, two vadose
zones, the air, an aquifer, surface water, and groundwater as environmental media through which human
receptors are exposed. Thisis amore complex set of exposure pathways than the previous smple model.

The graphic model for this case is shown in Figure 2.3.

! Ecn Eflscis
Expopes: Pafasays
beraln brpanin

B Dwnilaad Flow II o
Recoptsr balake
B
Bulars Wiaher / 7 o
Watkie Zanve
[ Seraisiniy

[ oo s

L -
Sudate Wate

Figure 2.3. System Flow Chart for the FRAMES Model “Casel gw”
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The regquirements addressed are listed below.

1

10

11

The RAGS Viewer shall be activated at the user’s request after running a FRAMES-
based model by right-clicking on the Health Impacts module icon to popup a context
menu, then moving the cursor over “View/Print Module Output” to popup a sub-menu of
applicable viewers, and selecting “RAGS Table Generator for Chemicals.”

The RAGS Viewer shall save to disk in the EXCEL file aworksheet containing: Table
1—Selection of Exposure Pathways.

The RAGS Viewer shall save to disk in the EXCEL file worksheets containing: Tables
2.1 through 2.n—Occurrence, Distribution, and
Concern, one worksheet table for each enviro

and exposure medium.

The RAGS Viewer shall save to disk in the prksheets containing Tables 3.1
through 3.n —Medium-Specific Expasure atioh Summary, one worksheet
table for each environmental medliJm énd posure-medium.

The RAGS Viewer shall save to Jlsk in'the EXCEL file worksheets containing: Tables
4.1 through 4.n—Vd fo D,aulyéent e Cgleulations, gne worksheet table for each

environmental medium and exp

|n t i orkSheets containing
gxmflty 5 1 ral/Dermal, 5.2—Inhalation, 5.3—Specid

The RAGS \jew
Table ~Non:C
Case Chermcal&s

work h environmental medium and exposure medium.

The shaII t dISk CEL file worksheets containing

Tabl |ty p_ 6/1 Dermal, 6.2—Inhalation, 6.3—Specia Case
Chermi m//

The we, disk in the EXCEL file worksheets containing Tables 7.1
thro ME anélafso for CT for Calculation of Non-Cancer Hazards, one

The RAGS V/l ewer shall save to disk in the EXCEL file worksheets containing Tables 8.1
through 8 'for RME and also for CT for Calculation of Cancer Risks, one worksheet
table yaé;ch environmental medium and exposure medium.

The RAGS Viewer shal save to disk in the EXCEL file worksheets containing Tables 9.1
RME and 9.1 CT for RME and also for CT, respectively, for Summary of Receptor Risks
and Hazards for COPCs.

The RAGS Viewer shal save to disk in the EXCEL file worksheets containing
Tables 10.1 RME and 10.1 CT for RME and also for CT, respectively, for Risk
Assessment Summary.
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2.2.2.2 Input Data

This test case requires that you use the .GID file “Casel _gw.gid” and the RAGS files:
“RAGSgen.exe” “RAGS templatesXLS” “RAGSgen.des,” and “XIsChart.exe” All of thesefiles
should be located on the computer. All other input will be described in the procedure section below.

2.2.2.3 Expected Results

It is expected that the RAGS Viewer will execute without error and will meet all of the requirements

listed in Section 2.2.2.1.
icons from t

n inthe Fgure.

2.2.2.4 Procedure

Place the RAGS Viewer files, RAGSgen.exe, RAGS t
XIsChart.exe in your FRAMES folder if they are not ar:
“Casel_gw.gid” in thisfolder or create the model by‘sdlecti
shown in Fgure 2.3, and linking or connecting t;ﬁem

GSgen.des, and
ither place the modd file
left Sde of the screen, as

" and eniter the chemical names for:
it.[ Right-click on the Source term icon, then
ure 2.4.

Right-click on the Contaminants ieon, then “U sr | put
Antimony, Strontium-90, and Trichforoethyl
“User Input,” and enter the parameter yalpes s‘m |n F|

Save and Exit.

o

Next, right-click on the Afr icon, then “U In ut" en‘ r the Climatology tab, a Morning mixing
height of 400. m, afternoon gxixi height of 1400 al precipitation of 6.3 in, Precipitation days as
68, and Thunderstorms per year fas 10| For Joint requency Distribution , enter 15.2 m for Anemometer
height, and 45.5 cm Averag I’OLPg ness | gt?‘/ nd joint frequency calms can be set or left as 0.0000.
Wind speed midpoints far rm;go thriou Py ‘should be set at 0.671, 2.46, 4.48, 6.94, 9.62, and 12.53
respectively. Under the Topogr, Data tab, al regional surface roughness lengths can be set as
10.0. Save and Exit.

/,
/

Right-click on the V yf{con, then “User Input,” and enter the values shown in Figure 2.5.
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Figure 2.4. Parameter settings for the Source Term in Casel_gw test case for RAGS
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Figure 2:55. Parameter settings for the Vadosel in Casel gw test case for RAGS

Save and Exit.

Right-click on the Vadose 2 icon, then “User Input,” and enter the settings shown in Figure 2.6.
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Figure 2.6. Parameter Settings for the Vadose2 in Casel_gw test Case for RAGS

Save and Exit.

Right-click on the Aquifer icon, then “User Input,” and enter the settings shown in Figure 2.7.
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Figure 2.7. Parameter settings for the Aquifer in Casel_gw test case for RAGS
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Save and Exit.

Right-click on the Surface Water (River module) icon, then “User Input,” and enter Flow velocity at
10.0 mi/yr, Depth... at 10.0 ft, and Width at 100.0 ft. Then specify Distance from source... as 100.0 ft,
and Average annual discharge... as 10022.4 cm"3/s. Save and Exit.

Right-click on the Chronic Exposure icon (Groundwater_Well), then “User Input.” Under the Ground
Water tab, enter an Exposure Duration of 20 yr, and click an X in the boxes to the left of Plant Production
Ingestion—L eafy vegetables and Other vegetables,; do the same for Other Ingestj Drinking water,
and Shower water. Also, click the box to show an X for Dermal—Shower, and a|darkened center for the
small circle to the left of Indoor—Aiir.

Under the Surface Water tab, again specify 20.0 yr for Exp ration.| Click an X in the boxes to
the left of: Plant Production Ingestion—L eafy vegetables, and Other v les; do the same for Other
Ingestion—Drinking water, Shower water, and Swimming water the boxes to show an X for
Derma—Swimming, and External—Shoreline, and/*a’fdé?rken e small circle to the left of

Indoor—Air. / |

tion, Click an X in the boxes
taldl es; do the same for Other
%A'ar—ExternaI, and Air

/ |
Under the Atmospheric tab, agai -~ 20.0yy asthe
to the left of: Plant Production Ingestion—L eafy f ablles,

Pathways—Soil—Ingestion, Soil—lnhalation, |Soi / mil,
|

Inhalation. /\\ ) )
e " ] L 1

Under the Exposure Contro\s ab, entey/ 0.0/yr for Time
M \x ‘/ //\)
O\for ]\4( r for each of the chemicals by stepping down through with
the down arrow to theright of the chemikal ngme. Save and Exit.

\ )
\ 2

0 start..., 1000.0 yr for Maximum time..., and

|
Right-click on the R toil take icon, and then “User Input,” and enter Body weight as 70.0 kg,
Exposure duration as 30.0'yr, Groynd water ingestion... as 2.0 L/d, Surface water ingestion... as 2.0 L/d,
Age...at start as 0.0 yr, and Aée...at end as 70.0 yr. Save and Exit.

Right-click on th )ﬂé{h Impacts icon and then “User Input,” and be sure that all boxes are checked
with an X under the Chemical tab, and also under the Radionuclide tab. Thickness of contaminated soil
can be set at 0.04 m, and Density... set at 1.5 g/cm™3. Save and Exit.

At this point, all icons shown in Figure 2.3 should display a yellow light. On the command bar at the
top of the screen, click on “GO.” After execution of the model, all icons should show green lights.

To produce the RAGS Tables asthe “CASEL GW.ragsxIs® file, right-click on the Human Health
Impacts icon to pop-up a context menu. Then, move the cursor over “View/Print Module Output” to pop-
up a sub-menu of applicable viewers and select “RAGS Table Generator for Chemicals.” Table displays
will flash quickly in sequence on the screen as the RAGS Viewer software builds the output EXCEL file.
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When finished, it will have your display positioned inside of this output file, “CASEL_GW.rags.xls,” having
already saved afile copy to your working folder.

10

11

2.2.1.5 Results

The RAGS Viewer was activated at the user’s request after running a FRAMES-based
model by right-clicking on the Health Impacts module icon to popup a context menu, then
moving the cursor over “View/Print Module Output” to popup a sub-menu of applicable
viewers, and selecting "RAGS Table Generator for Chemicals.”

The RAGS-D Viewer saved to disk in the EXCEL file work

for 151 Tables as

nicals of Potential Concern,
one worksheet table for each environmental fmedium expasure medium.

The RAGS Viewer saved to disk in thé EXCEL (file worksheets containing Tables 3.1
through 3.n—M edium-Specific E}(posﬁjre int|Congentration Summary, one worksheet
table for each environmental med]um ahd posare medium.

orksheets containing Tables 4.1
through 4.n—Valués Used f rD Iylnt e alculations, ane yorksheet table for each

environmental m d p su m .
ﬁg' to/di e X CEL |file worksheets containing Table 5—
ity

RKé\?l\iw

Non Cancer

Chemi

The RAGS 7\/| ts dISk in t@ﬁ)ACEL file worksheets containing Table
6—Cancer Tox city Data: GQ ra/Dermal, 6.2—Inhalation, 6.3—Specia Case
Chemicals.

The RAGS/Vi eo\t(dlsk in the EXCEL file worksheets containing Tables 7.1
through| 74 f ME and also for CT for Calculation of Non-Cancer Hazards, one
worksheet table for each environmental medium and exposure medium.

/

The RAGSViewer saved to disk in the EXCEL file worksheets containing Tables 8.1
through 8.n for RME and also for CT for Calculation of Cancer Risks, one worksheet
table for each environmental medium and exposure medium.

The RAGS Viewer saved to disk in the EXCEL file worksheets containing Tables 9.1
RME and 9.1 CT for RME and also for CT, respectively, for Summary of Receptor Risks
and Hazards for COPCs.

The RAGS Viewer saved to disk in the EXCEL file worksheets containing: Tables 10.1
RME and 10.1 CT for RME and also for CT, respectively, for Risk Assessment
Summary.
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RAGS - D Tables Produced for Casel_gw.gid

BOLD indicates Table contains data; Not Bold indicates Table contains no data

TABLE 1 SELECTION OF EXPOSURE PATHWAYS

TABLE 2.1 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Aquifer-Water

TABLE 2.2 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Aquifer-Shower (dermal)
TABLE 2.3 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Aquifer-Shower (ingestion)
TABLE 24 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Aquifer-Leafy Vegetables
TABLE 25 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Aquifer-Other Vegetables
TABLE 2.6 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Air- Leafy Vegetables
TABLE 2.7 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Air- Other Vegetables
TABLE 2.8 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Air - Soil (ingestion)
TABLE 2.9 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN Air - Soil (dermal)

TABLE 2.10 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCE Air - Air (inhalation)
TABLE 2.11 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CON Air - Soil (inhalation)
TABLE 2.12 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCER Air - Soil (external)
TABLE 2.13 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIA Air - Air (external)
TABLE 2.14 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENHMAL CONCER Surface water - Water
TABLE 2.15 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF PO Surface water - Shower
TABLE 2.16 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF Surface water - Leafy Vegetables
TABLE 2.17 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS Surface water - Other Vegetables
TABLE 2.18 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICA Surface water - Swimming (ingestion)
TABLE 2.19 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMIGALS OF POT Surface water - Swimming (dermal)
TABLE 2.20 OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMIGALS OF P, Surface water - Shoreline
TABLE 31 MEDIUM-SPECIFIC EXPOSURE POINT CONCEN,‘,IT/R’;‘\I'ION SUMMARY r-Water

TABLE 3.2 MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY r-Shqwer (dermal)

TABLE 3.3 MEDIUM-SPECIFIC EXPOSURE POINT CONC NTRAT ON SUMMA r-Shdwer (ingestion)

TABLE 34 MEDIUM-SPECIFIC EXPOSURE POINT CONCQNTRAT ON SUMMARY ify Vegetables

TABLE 35 MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY er Vegetables

TABLE 3.6 MEDIUM-SPECIFIC EXPOSURE/Pdﬁ}\CONCENTRATICDN SUMMARY egetables

TABLE 37 MEDIUM-SPECIFIC EXPOSURE POINT CONCENTP?ATI N SUMMARY egetables

TABLE 3.8 MEDIUM-SPECIFIC EXPQSURE POINT CON ENT] ATIAQN SUMMA| ingestion)

TABLE 3.9 MEDIUM-SPECIFIC EXPOSURE POINT CON EN'I’ ATI rmal)

TABLE 3.10 MEDIUM-SPECIFIC EXPOSUR INT halation)

TABLE 3.11 MEDIUM-SP EXPOSURE POINT inhalation)

TABLE 3.12 MEDIUM-SPECIFIC\EXPOSURE PQINT Air - Soil (external)

TABLE 3.13 MEDIUM-SPECIFIC EXPOSU EZbINT"CO Air - Air (external)

TABLE 3.14 MEDIUM-SPECIFIC EXPOSU OINT CO Surface water - Water

TABLE 3.15 MEDIUM-SPECIFIC EXPOSURE POI co Surface water - Shower

TABLE 3.16 MEDI FIC EXPOSURE POWT CONCENTRATION SUMMA Surface water - Leafy Vegetables

TABLE 3.17 MEDI FIC EXPIOSURE POINY CO CENT Surface water - Other Vegetables

TABLE 3.18 MEDIUM-SPECIFIC EXPOSURE POIN Cq CENTRA ION. SUMMARY Surface water - Swimming (ingestion)

TABLE 3.19 MEDIUM-SPECIFIC EXPOSURE\POINT, CQNCENTRAT)| Surface water - Swimming (dermal)

TABLE 3.20 MEDI ECIFIC EXPIOSURE OINT% Surface water - Shoreline

TABLE 4.1 VALUES USED FOR gA LY INTAKE CAL\ ULATIONS Aquifer-Water

TABLE 4.2 VALUES USED FOR PAILY INTAKE CALCULATIONS Agquifer-Shower (dermal)

TABLE 4.3 VALUES USED fFOR DA TAKE}KLCULATIONS Aquifer-Shower (ingestion)

TABLE 4.4 VALUES USED/FOR/DA TAKE CALCULATIONS Aquifer-Leafy Vegetables

TABLE 45 VALUES USEP FOR DA TAKE CALCULATIONS Aquifer-Other Vegetables

TABLE 4.6 VALUES USED FOR DA TAKE CALCULATIONS Air- Leafy Vegetables

TABLE 4.7 VALUES USED F DAILY INTAKE CALCULATIONS Air- Other Vegetables

TABLE 4.8 VALUES USED FOR DAILY INTAKE CALCULATIONS Air - Soil (ingestion)

TABLE 4.9 VALUES USED,I—‘OR DAILY INTAKE CALCULATIONS Air - Soil (dermal)

TABLE 4.10 VALUES US FOR DAILY INTAKE CALCULATIONS Air - Air (inhalation)

TABLE 4.11 VALUES ED FOR DAILY INTAKE CALCULATIONS Air - Soil (inhalation)

TABLE 4.12 VALUES USED FOR DAILY INTAKE CALCULATIONS Air - Soil (external)

TABLE 4.13 VALUES USED FOR DAILY INTAKE CALCULATIONS Air - Air (external)

TABLE 4.14 VALUES USED FOR DAILY INTAKE CALCULATIONS Surface water - Water

TABLE 4.15 VALUES USED FOR DAILY INTAKE CALCULATIONS Surface water - Shower

TABLE 4.16 VALUES USED FOR DAILY INTAKE CALCULATIONS Surface water - Leafy Vegetables

TABLE 4.17 VALUES USED FOR DAILY INTAKE CALCULATIONS Surface water - Other Vegetables

TABLE 4.18 VALUES USED FOR DAILY INTAKE CALCULATIONS Surface water - Swimming (ingestion)

TABLE 4.19 VALUES USED FOR DAILY INTAKE CALCULATIONS Surface water - Swimming (dermal)

TABLE 4.20 VALUES USED FOR DAILY INTAKE CALCULATIONS Surface water - Shoreline

TABLE 51 NON-CANCER TOXICITY DATA -- ORAL/DERMAL

TABLE 5.2 NON-CANCER TOXICITY DATA -- INHALATION

TABLE 5.3 NON-CANCER TOXICITY DATA -- SPECIAL CASE CHEMICALS
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TABLE
TABLE
TABLE

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

6.1
6.2
6.3

7.20

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.1
7.11
7.12
7.13
7.14
7.15
7.16
7.17
7.18
7.19
7.20

8.1

CANCER TOXICITY DATA -- ORAL/DERMAL
CANCER TOXICITY DATA -- INHALATION

CANCER TOXICITY DATA -- SPECIAL CASE CHEMICALS

RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS
RME CALCULATION OF NON-CANCER HAZARDS

CT CALCULATION OF NON-CANCER HAZARI;)S/\K

CT CALCULATION OF NON-CANCER HAZARDS
CT CALCULATION OF NON-CANCER HAZARDS
CT CALCULATION OF NON-CANCER HAZARDS
CT CALCULATION OF NON-CA HAZARDS
CT CALCULATION OF NON-
CT CALCULATION OF N
CT CALCULATION OF
CT CALCULATION OF

CT CALCULAT
CT CALCULATIO \é

CT CALCULATION
CT CA

CT CALCULATION QF NON-CANCER HAZARDS
CT CALCULATON OF RH ZARDS
CT CALCULATION OF ZAR
CT CALCULATION OF H ZAH DS
CT CALCULATION OF ANCER\ ZARDS
CT CALCULATION OF CER JAZARDS
CT CALCULATI NO(F CER HAZARDS
!

RME CALCULAT NEF ER Bl};}(s

RME CALCULAT/ION OF ER RISKS

RME CALCUL ATION OF ER RISKS

RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULAXION OF CANCER RISKS
RME CALCUKATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS
RME CALCULATION OF CANCER RISKS

RME CALCULATI? OF CER RISKS
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Aquifer-Water
Aquifer-Shower (dermal)
Aquifer-Shower (ingestion)
Aquifer-Leafy Vegetables
Aquifer-Other Vegetables
Air- Leafy Vegetables
Air- Other Vegetables
Air - Soil (ingestion)
Air - Soil (dermal)

Air - Air (inhalation)
Air - Soil (inhalation)
Air - Soil (external)
Air - Air (external)
Surface water -
Surface water<

ning (

horeline

Aquifer-Water
Aquifer-Shower (dermal)

Aqu ingegtion)
Aaqu detabjes
Aquifer-Other Vegetahjles

Air- bles
Air- bles
Air - Soil (ingestion)
Air -|Soil (dermal
Air -{Air (inhalatio?/
Air - Soil (inhalation)
Air - Soil (external)
Air -|Air (external)
Surface water - Water

face water - Shower
urface water - Leafy Veget

ingestion)
Wwimming (dermal)

ables

Surface water - Other Vegetables

Surface water - Swimming (

Surface water - Shoreline

Aquifer-Water

Aquifer-Shower (dermal)
Aquifer-Shower (ingestion)
Aquifer-Leafy Vegetables
Aquifer-Other Vegetables

Air- Leafy Vegetables

Air- Other Vegetables

Air - Soil (ingestion)

Air - Soil (dermal)

Air - Air (inhalation)

Air - Soil (inhalation)

Air - Soil (external)

Air - Air (external)

Surface water - Water

Surface water - Shower

Surface water - Leafy Vegetables
Surface water - Other Vegetables
Surface water - Swimming (ingestion)
Surface water - Swimming (dermal)
Surface water - Shoreline

ingestion)
Surface water - Swimming (dermal)



TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

TABLE
TABLE

TABLE
TABLE

81CT
82CT
83 CT
84 CT
85CT
86 CT
87CT
88 CT
89 CT
8.10CT
811CT
8.12CT
8.13CT
8.14CT
8.15CT
816 CT
8.17CT
818 CT
8.19CT
8.20CT

9.1 RME
9.1CT

10.1 RME
10.1CT

CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS
CALCULATION OF CANCER RISKS

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC;
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CO

RISK ASSESSMENT SUMMARY
RISK ASSESSMENT SUMMARY

Aquifer-Water
Aquifer-Shower (dermal)
Aquifer-Shower (ingestion)
Aquifer-Leafy Vegetables
Aquifer-Other Vegetables

Air- Leafy Vegetables

Air- Other Vegetables

Air - Soil (ingestion)

Air - Soil (dermal)

Air - Air (inhalation)

Air - Soil (inhalation)

Air - Soil (external)

Air - Air (external)

Surface water - Water

Surface water - Shower

Surface water - Leafy Vegetables
Surface water - Other Vegetables
Surface water - Swimming (ingesti
Surface water - Swimming (de
Surface water - Shoreline
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Input Data

Open the Multimedia Framework (fui.exe). Select New from the File menu. Enter afile name and
select Open. Enter a site name and select Ok.

Double click on the Contaminant icon. Left click and hold the mouse button to drag the icon on the
main screen to the desired location. Repeat this operation to place the following icons into the workspace:

1 “ Contaminants’

1 Aquifers’

1 “ Exposure Pathways’
1 “ Receptor Intakes’

1 “ Human Health Impacts’

Connect the Contaminant icon and Aquifer icon together by holdi
Contaminant |con, dragging the cursor to the Aquifer icon, and releasiing the m
remove this line, repeat the steps used to connect it. To remgve an ic
select “Delete,” and the icon will be removed).

p
In the same fashion, connect the following pai/rs of ‘\icon

Contaminants
Contaminants
Contaminants
Contaminants
Aquifer
Exposure Pathwg
Receptor Intake

ys

G
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A

< Aifer|afreatly done)
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IH ma'i]H/ealth mpacts
/ Exposure-Pathw;
Qo Receptoc
H‘Jm?n H/E}'zﬂ&[hl
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FT, clicking on the
ouse button (Note: To
the screen, right click and




FRAMES should now be arranged on the screen like Figure 1.
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Contaminant Databa

Right click the C

enter “Contaminants’ |i

in the “Select from

\ )

YL I
I Figur A.1.\ ‘ultrm laFramework Screen
\ ‘
)
|
d choose General Info. When the Genera Info screen opens,

' i
Lﬂel box and select “FRAMES Default Chemical Database Selection”
plicable/models’ text box. Click OK at the bottom of the screen to return to the

n

work area. The signd light attached to the contaminant icon will change from black into red. Right click

on the contaminant i

fh the main screen and select User Input. The Contaminant Selection screen will

open. Select “All Contaminants’ from the “Possible Contaminants’ dropdown box. The contaminants
used in this case are: “1,1 dicloroethylene,” “1,1,1,2-Tetrachloroethane,” “ Aluminum,” “Arsenic,”
“Barium,” “Beryllium,” “Calcium lon,” and “Vinyl chloride.” Scroll to select the contaminants from the
contaminant list or use the Find option to search for them (see figure 2). Click “OK” to return to the
work screen. Then click File, “Exit-Save Changes’ and the Contaminant’s icon status light will change

from red to green.
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Flgure 2. Con amnjmant ectiop Scr
1
of al dat |nput req ir b th remaining modules uged in this case. Names of

Following isalisting

moduleicons arein bold Italics. Men

and indented to the right )h(b?n 1

further to the right.

Aquifer

Genera Info
A window tifled
“Aquifer_1 to t
Aquifer Modul€

User Input

A window titled “BR
e'that all the contaminants entered from before are present: “ 1,1

“Parent” en

AME

Iay by right clicking on the icon) are shown below
lam ]Ex al atlf)nsofd ar h menu item are indented

W)

Hen aI\Infoeran/on will appear. Inthe Label text box put in
N ol §g/ec’t from Applicable Models,” choose “FRAMES known
K “Ok.” The traffic light next to the Source Term icon should turn red.

\

S Known Aquifer Concentration/Flux Module”" will appear. Below

dicloroethylene, “ 1,1,1,2-Tetrachloroethane,” “ Aluminum,” “ Arsenic,” “ Barium,”
“Beryllium,” * Calcium lon,” and “ Vinyl chloride.”
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Scroll down and click on “ 1,1 dicloroethylene” and enter the following data from the
spreadsheet into the table at the bottom of the window.

Time Concentration
yr mg/I
0 7.60E-02
70 7.60E-02

Click on “ 1,1,1,2-Tetrachloroethane,” and repeat the process using this set of data:

Time Concenp%@n
yr ﬂng/l
0 5./6EE501
70 A 5.60E-01
T
Click on “ Aluminum,” and repg_tge prqé&es u\? ng this set <¥f data:
O S SR
Ti)me/‘ y’\ \ Concentr atior
- Pyl mg!
\ “Jol | s20er00
\ \70‘/ A 3.20E+00

Click on “ Arsenilc,

[ !
repeat \the ﬁr(% using this set of data:
v\

Time Concentration
yr mg/I
0 4.20E-08
70 4.20E-08
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Click on “Barium,” and repeat the process using this set of data:

Time Concentration
yr mg/I
0 1.73E-01
70 1.73E-01

Click on “ Beryllium,” and repeat the process using this set of data:

Concentr atipn/

Time
yr mﬁ
0 2.10E-09
70 ) _2710E-09
p
Click on “ Calcium lon,” and repeat the qrocc-%s using thi of dlat
Y 1‘ l‘
Tilme | f\ \ Qa(centratior
7 % / I’\ | mg/l
|
/\\ I / p 1 3.07E-05
\ / 70 / \ /) 3.07E-05
M\ \x “ /
Click on “ Vinyl chlaride.” and repeat the rocg using this set of data:
|
——
/' \ Fime Concentration
, yr mg/I
/
// 0 5.00E-03
/ 70 5.00E-03

Click “File O Save and Exit.” The traffic light next to the Aquifer icon should turn yellow.

Run Model
A DOS batch file will execute in a command prompt window, completing the operation. The

traffic light next to the Aquifer icon should turn green.
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View/Print Module Output
A second menu will appear, select the “WCF Text View.” The view should output a screen like
Figure A.3.

I Viewming File [F-5FAAMF SN rans? wrf] Seebion [aqn?]

Funt ..

File: IC‘.FHAHEﬁxD sdize v j

Fle “omlens | b ocuie Descﬁl:ti:nl

i LAFRaMzS\Deanss s
*Secton aqu?
“Dabee 101701 2:17E5 PR

]
" a2 Faz krown Aquiler concent-ztio valles

]

emal", Aquiler”,

"1.7 dchoroetwlens,"FA254" "o igfm 20

L UUE +0U, ¢ HLE-LG

T.0E+01 7 GOE-08

"1, 1.5 shrackloroethang”, 'BI02CE" ' Al 2.0
0.00C +00,3.00C-07

7.00E+01 3.60E-0F

I (VT g X | [T S g I

(1.00E +00.3.20E-06

7.00E+01,2.20E-0E

"Arenic! 440002, et dml 20

0.00E +00,4 20E-05

¢ UUE+U7 .3 A k-5

"Ran AN e Mgl 2
0.00E+00,1.73E-07

T.00C+01,1.72C-07

"Berlium’ 44047 e S ml T 20

L UUE +0U, 2 TILE-U4

70112 10F-N9

Celeium lar' " 7AADE 2" Mo Mgdml’ 2.0 j
Lo | T oy B |

N P

|

F'gure . .V\@ screen for Aquifer_1 to tap water

Exposure Pathways J

General Info /
A window titfed “Object Genera Information” will appear. In the Label text box put in
“Exposure.” In*“Select from Applicable Models,” choose “MEPAS 4.1 Chronic Exposure
Module” and click “Ok.” The traffic light next to the Exposure icon should turn red.

User Input
A window titled “MEPAS Chronic Exposure Module" will appear. Click the “ Exposure
Controls’ and ensure that the following are true:

. Time to start exposure computation -EC-TEXPOS =0yr
. Maximum time for reporting - EC - MAXTIM =70yr
. Number of time points for evaluation - EC - NTIMES =1

Click “Ground Water” and ensure that the following are true:
. Exposure duration — EG - DGWED = 24yr
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Under Exposure duration click “Pathways’ and ensure that the following are
true:
. Under the heading “Other Ingestion” make sure “ Shower water” is
selected.
. Under the heading “Dermal” make sure “ Shower” is selected.
. Under the heading “Inhalation” make sure “Air - Volatiles water”
and “Shower - Air” is selected.

Click “File O Save and Exit.” The traffic light next to the Exposure icon should turn
yellow.

Run Model
A DOS batch file will execute in a command prompt windo
The traffic light next to the Exposure icon should turn

completing the operation.

View/Print Module Output
A second menu will appear, select the “EPF
screen like Figure A.4a.

.~|The view should output a

Receptor Intake

Generd Info.
A window titled “
“Receptors.” In “

and C|IW

) |
ject G eral‘ln{ ion” will appear] In|the Label text box put in
Sel odels,” choose “MEPAS 4.1 Intake Module”
he raﬂfic'igrﬁt n \ 2 Receptor Intalé icon should turn red.

/'

User Input
Aw ndchﬁltI “ MEPA i\ntare Mg%J yill appear, ensure that the following are true:
htof ‘nndwld IC-BODYWT =70kg
dur IC-EXPDUR =24 yr
YV er Smal ption model — IC-DERM, = “EPA Modd” in drop
o n box. /
:/ roun Wgter ingestion rate — |G-UDWGW =2LMd
/Age of receptor at start of exposure — IC-TAGEL =0yr
. / Age of receptor at end of exposure — IC -TAGE2 =70yr
e / Method for inhadation impact analysis — HE-INHAL, = “Daily Intake’ in
/ drop down box

Click “File 1 Save and Exit.” The traffic light next to the Receptor Intake icon should
turn yellow.

Run Modéel
A DOS batch file will execute in a command prompt window, completing the operation.
The traffic light next to the Receptor Intake icon should turn green.
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View/Print Module Output
A second menu will appear, select the “RIF Text View.” The view should output a
screen like Figure A.4b.

Health I mpacts

General Info
A window titled “Object Genera Information” will appear. In the Label text box put in
“Human_Health_Impacts.” In “Select from Applicable Models,” choose “MEPAS 4.1
Human Health Impact Module” and click “Ok.” The traffic light next to the Health
Impacts icon should turn red.

User Input
A window titled “MEPAS Human Health Impact Modulg*should gppear. Click the

. “Calculate lifetime cancer incid SK" is checked
. “Cdculate hazard index - CH
. “Hazard quotient thr&holdll =0
. “Method for mhalatlon |‘{np andysis- HE - INHAL” = “Daily Intake” in

a drop down box 1
Click the “Radionuclide” tab a>1d sure that the follofving conditions are true:
elif |m¢ ingidence ~HE-INC"| is checked.
Conv on‘f or HE-CONINC = 0.06 risk/Sv

cul itl —HE-FAT" is checked.
0 ver o f tr—H -CONFAT = 0.05 risk/Sv
ki

ayé I|fet| e Gaﬁcer ere hereditary effects — HE-FSH” is

Con (Pn factor NFSH = 0.073 risk/Sv
|at|or7( do mitment (CEDE) -HE-CEDE” is checked.

“Thic n inated soil/sediment layer — TSOIL =0.04m
of mated soil/sediment layer —DSOIL = 1.5 g/lecn™3

Click“File e and éxn " The traffic light next to the Health Impacts icon should

turn yell

Run Model
A D%ch file will execute in a command prompt window, completing the operation.
The traffic light next to the Health Impacts icon should turn green.

View/Print Module Output
A second menu will appear, select the “HIF Text View.” The view should output a
screen like Figure A.4c.
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Expected Results

Viewer outputs should look like the three viewers of Figure 4.
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Figure A.4a. Viewer for Exposure Pathways

Figure A.4b. Viewer for Receptor Intake
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