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. Proposed Agenda for General Electric EPA Meeting
‘ - November 6, 1995
EPA Region 1, New York, NY

Introductions (10:00-10;15) ' John Haggard
I Description of the basic approach (10:15-10:35) Paul Price
A. Description of Microexposure Monte Carlo
B. What questions need to be answered for the Hudson River?
1. Exposure characterization
a. Baseline analysis
b. Evaluation or remedies

2. Developing toxicologically relevant measures of dose .
Paul Price J

=

I SpeciSc topics (10:35-11:30)
A. Ur-ertainty and variability
B. Determining fish concentrations: species selection,
concentration selection, cooking loses, and cooking preferences
C. Ternvoral changes in concentrations of PCBs in fish
D. Temporal changes in angler behaviors
E. Durations of exposure .
F. Dose rate determinations
G. Discussion
IV.  Somware Issues (11:30-12:00) Cynthia Curry
A. Software programs used
B. Description of the code
C. Key operations
1. Look-up tables
2. Binary decisions
3. Design of loops
4. @Risk/EXCEL functions

/)

Lunch (12:00-1:00)

V. Computer demonstration (1:00-3:30) Cynthia Curry
A. Demonstration of operation
B. Step through the program
C. Discussion 2
VI.  Departure (3:30)
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John G. Haggard General Flectric Company
Ergineering Profect Manager 1 Computer Drive South, Albany, NY 12205
Hudscn River 518 456-6618, Dia! Comm. §°920-9000

Fx: 518 456-9247

August 11, 1995

Mr. Douglas J. Tomchuk

Remedial Project Manager

USEPA : . -
290 Broadway, 20th Fioor .
New York, NY 10007-1866

Dear Mr. Tomchuk:

This letter is in response to your phone call of July 27 with Mr. Paul Price of ChemRisk. In
that phone call you declined our offer to hold a meeting in either Portland or New York where
ChemRisk would have explained or walked EPA through the results of the 1990 Maine Angler
Survey. Instead you requested that we send you a copy of the raw data on fish consumption
collected in the 199" survey along with a copy of the analysis used to d~velop our final
estimates. We are disappointed that you would not take us up on our offer to explain this
important information and we hope you reconsider.

Enclosed with this letter are the materials you requested:
o A diskette containing the raw data in a fixed-format ASCII file (mefish.dat);

. A copy of the survey instrument annotated to link survey question responses with
variable names in the raw data file;

. A template document identifying where specific variables are located within the raw
data file for each respondent;

. A copy of the command sequence with interpretive comments that develops the raw
data into consumption rates (written in SYSTAT’s DATA programming language);

. A copy on diskette (mefshcmd.cmd) of the command sequence without interpretive
comments that could be used in SYSTAT to replicate the analysis;

. A copy of a summmary table of fish consumption rates based on the variables in the final
file as created by the command sequence;

. A reprint of the Ebert et al. (1993) article from North American Journal of Fisheries
Management in which the survey results are published; and

. The original report prepared by ChemRisk in July 1992 that contains information not
included in the journal article. '
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Mr. Douglas J. Tomchuk
August 11, 1995
Page 2

We trust that these technical details will help to make the analysis more understandable and
useable by scientists on your staff and your contractors. Please place a copy of this
information in the Site Administrative record. If you have any questions concerning the
enclosed materials please contact Russell Keenan at (207) 774-0012. We would be pleased to
answer any questions that arise as you use the data and interpretive materials.

Sincerely,

geen Aty

John G. Haggard -
Engineering Project Manager ’

Enclosures

cc, with enclosures:
Barbara Beck, Ph.D.
Jackie Moya :

cc, without enclosures:
Kevin Garrahan
Russ Keenan, Ph.D.
Marian Olsen
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ChemRisk - A Division of McLaren/Hart
November 8, 1995

Microexposure Model Submitted to
EPA Region it

Data Sources for MicroExposure Program of Fish Consumption for the Hudson River

Parameter

Location

Source

Probability of Mortality

INPUT.XLS

National Center for Health Statistics. 1990. Vital Statistics of the United States:
1987. Vol. il - Mortality, Part A. U.S. Department of Health and Human
Services, Hyattsville, MD. (cited in Johnson and Capel, 1992).

Johnson, T. and J. Capel. 1992. A Monte Carlo Approach to simulating

residential occupancy periods and its application to the general U.S. population.
EPA-450/3-92-011.

Probability of intercounty Mability

INPUT.XLS

U.S. Department of Commerce. 1991. Current Population Reports, Series P-20,
No. 456, Geographic Mobility: March 1987 to March 1990. Government Printing
Otfice, Washington, D.C.

Probability of Angling Cessation

INPUT.XLS"®

Extracted from ChemRisk's 1991 Maine Angler Survey (data from category:
rivers and streams, consuming anglers).

Age Frequency

INPUT.XLS

Extracted from ChemRisk's 1991 Malne Angler Survey (data from category:
rivers and streams, consuming anglers).

Gender Probabillity

MACROH.XLS ($B$38)

Extracted from ChemRisk's 1991 Maine Angler Survey (data from category:
rivers and streams, consuming anglers).

Fish Consumption Rate

INPUT.XLS

Extracted from ChemRisk's 1991 Maline Angler Survey (data from category:
rivers and streams, consuming anglers).

Body Welght

INPUT.XLS

EPA, 1989. Exposure Factors Handbook. U.S. Environmental Protection

Agency, Office of Health and Environmental Assessment. EPA/600/8-89/043.
July.

Cooking Loss

MACROH.XLS (SE$139)

Sherer, R.A. and P.S. Price. 1993. The effect of cooking processes on PCB
levels in edible fish tissue. QA Good Practice, Reg., and Law. Vol. 2., No. 4. -

Cooking Preference

MACROH.XLS ($E$139)

Extracted from ChemRisk's 1991 Maine Angler Suivey.

Species Preference

INPUT.XLS

Connelly, N.A., B.A. Knuth, and C.A. Bisognl. 1992. Effects of the Health
Advisory Changes on Fishing Habits and Fish Consumption in New York Sport
Fisheries. Human Dimension Research Unit, Department of Natural Resources,
State College of Agriculture and Life Sciences, Fernow Hall, Cornell University,
ithaca, NY. Report for the New York Sea Grant institute. September. Project
No. RFFHD-2-PD.

Lipid Fraction of Fish Mass

MACROH.XLS ($8$24:$B$35)

NYDEC data, 1973-1992 (average by species),

* incorporated in Probabifity of intercounty Mobility.
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Definition of Variables Used in Microexposcre Program of Fish: Consumption for the
Hudson River

Presented to

U.S. EPA Region I
New York, NY
November 6, 1995

1 A Division of McLaren/Hart
Environmental Engineering
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ChemRisk - A Division of McLaren/Hart Microexposure Model Submitted to
November 6, 1995 : EPA Region I

The attached table provides a list of variables used in the Microexposure program, including
locations, units, and definitions. This table, which presents variables in alphabetical order, is intended
to aid the analyst as he or she steps through the model, tracking consumption rates, intake rates, etc.
It will be especially helpful when the analyst attempts to identify differences between, for example,
int16, AROC16, DOSE16, DOSEsum16, and sum1016!

As a note, in developing variable names for the program, the term “intake” was defined as the mass
of PCBs consumed as a result of fish consumption. This term was switched to “dose” once the
angler’s “intake” was divided by his or her body weight.

10.3610
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Chomﬁlsk - A Division of McLaren/Hart
November 6, 1995

Microexposure Model Submitted to
EPA Region Il

Definitions of Variables Used In Microexposure Program of Fish Consumption for the Hudson River

Variable Macro Location(s) Units Definition
A ANGLER(); EXITLOOP years age of angler
ADD16 EXITLOOP() mg/kg-day angler's Average Daily Dosa of Aroclor 1016
ADD21 EXITLOOP() mg/kg-day angler's Average Daily Dose of Aroclor 1221
ADD54 EXITLOOP() mg/kg-day angler's Average Daily Dose of Aroclor 12654
ADDT EXITLOOP( mg/kg-day angler's Average Daily Dose of Total PCBs
adj1016 HARVESTY(), FishRate() mg intake of Aroclor 1016 after accounting for excess of fish masses consumed
adj1221 HARVESTY(); FishRate() mg intake of Aroclor 1221 after accounting for excess of fish masses consumed
adj1254 HARVESTY(); FishRate() mg intake of Aroclor 1254 after accounting for excess of fish masses consumed
adjiTPCB HARVEST(); FishRate() mg intake of Total PCBs after accounting for excess of fish masses consumed
AROC16 HARVEST(), SUMDOSES mg final intake of Aroclor 1016 (based on decline and cooking loss factors)
AROC21 HARVEST(); SUMDOSES mg final intake of Aroclor 1221 (based on decline and cooking loss factors)
AROCS54 HARVEST(); SUMDOSES() mg final intake of Aroclor 1254 (based on decline and cooking loss factors)
Bwp ANGLER(); BW() %ile body weight percentile of angler
bwrange BW() unitless range of cells containing body weight data in INPUT.XLS
Conc1016 HARVEST() mg Aroclor 1016 concentration of individual fish selected (lipid nommalized)
Conc1221 HARVEST() mg Aroclor 1221 concentration of individual fish selected (lipid normalized)
Conc1254 HARVEST() mg Aroclor 1254 concentration of individual fish selected (lipid normalized)
cookloss HARVEST() unitiess fraction of PCB intake lost as a result of cooking method selected
counter INITIALIZE2(); HARVEST() unitless conditional: if equal to "0, RATEFQ2 not satisfied; if “1", RATEFQ2 satisfied
dieage EXITLOOP( years sets the variable "A" to age at death if angler dies
dier EXITLOOP( unitess equal to “0" if angler dies based on demographics, *1" if angler lives
DOSE16 SUMDOSES(); EXITLOOP( mgkg final intake of Aroclor 1016 divided by anglet's body weight
DOSE16sum  INITIALIZE(); SUMDOSES() mg/kg tracks sum of yearly Aroclor 1016 doses for angler
DOSE21 SUMDOSES(); EXITLOOP() mg/kg final intaka of Aroclor 1221 divided by angler's body weight
DOSE21sum  INITIALIZE(); SUMDOSES() mg/kg tracks sum of yearly Aroclor 1221 doses for angler
DOSES4 SUMDOSES(); EXITLOOP(Q mg/kg final intaice of Aroclor 1254 divided by angler's body weight
DOSES4sum  INITIALIZE(); SUMDOSES() mg/kg tracks sum of yearly Aroclor 1254 doses for angler
dr HARVEST() unitiess decline rate of PCBs, based on 1st order kinetics
erri016 FishRate() mg quantifies excess intake of Aroclor 1016 due to consumption of excess fish masses
erri221 FishRate() mg quantifies excess intake of Aroclor 1221 due to consumption of excess fish masses
erri254 FishRate() mg quantifies excess intake of Aroclor 1254 due to consumption of excess fish masses
ernTPCB FishRate() myg auantifies excess intake of Total PCBs duse to consumption of excess fish masses
@xcess INITIALIZE2(); FishRate() g the difference of total fish masses consumed in one year and the selected annual fish consumption rate
exitrange EXITLOOP( unitiess range of cells in INPUT.XLS associated with mortality and mobility
exposure EXITLOOP() years total number of years angler was exposed; same as exposure duration
~ FishData HARVEST unitieas range of cells corresponding to fish sampling data in INPUT.XLS
FishMass HARVESTY(); FishRate() g mass of individual fish zblected -
G ANGLER(); BW(); EXITLOOP() unitiess gender of angler selected; "0" if male selected, “1" if female selected
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Che, \1 = A Division of McLaren/Hart
November 6, 1995

Microexposure Model Submitted to
EPA Region HI

Definitions of Variables Used In Microexposure Program of Fish Consumption for the Hudson River

Variable

Macro Location(s) Units Definition
hibw BW() kg body weight associated with hibwperc
hibwperc BW( %ile higher boundary of BWP selected
D HARVEST() unitiess identifies individual fish selected from INPUT.XLS
int16 HARVESTY); FishRate() mg Intake of Aroclor 1016 associated with individual fish selected
int21 HARVEST(); FishRate() mg Intake of Aroclor 1221 associated with individual fish selected
int54 HARVEST(); FishRate() mg Intake of Aroclor 1254 associated with individual fish selected
intTPCB HARVESTY(); FishRate() mg Intake of Total PCBs associated with individual fish selected
itaration SUPERMACRO() unitiess tracks number of anglers modeled; set equal to "1" for the first angler selected
k INITIALIZE(), HARVEST() unitiess rate constant for 1st order decline of PCB concentrations
LADD16 . EXITLOOP( mg/kg-day angler's Lifetime Average Daily Dose of Aroclor 1016
LADD21 EXITLOOPQ mg/kg-day angler’s Lifetime Average Daily Dose of Aroclor 1221
LADDS54 EXITLOOP( mg/kg-day angler's Lifetime Average Daily Dose of Arocior 1254
LADDT EXITLOOP() mg/kg-day angler's Lifetime Average Daily Dose of Total PCBs
lipamel INITIALIZE(); HARVEST() unitiess lipid fraction of American eel (estimated from NYDEC data, 1973 - 1992)
lipb INITIALIZE(); HARVEST() unitiess lipid fraction of bass {(estimated from NYDEC data, 1973 - 1992)
lipbb INITIALIZE(); HARVEST unitiess lipid fraction of brown bullhead (estimated from NYDEC data, 1973 - 1992)
lipble INITIALIZE(); HARVEST unitiess lipid fraction of black crappie {(estimated from NYDEC data, 1973 - 1992)
lipblg INITIALIZE(); HARVEST() unitiess lipid fraction of bluegill (estimated from NYDEC data, 1973 - 1992)
lipchp INITIALIZE();, HARVEST() unitiess lipid fraction of chain pickerel (estimated from NYDEC data, 1973 - 1992)
lipnop INITIAUZE(), HARVEST( unitiess lipid fraction of northem pike (estimated from NYDEC data, 1973 - 1992)
lippksd INITIALIZE(); HARVEST unitiess lipid fraction of pumpkinseed (estimated from NYDEC data, 1973 - 1992)
liprb INITIALIZE(), HARVEST() unitless lipid fraction of rock bass (estimated from NYDEC data, 1973 - 1992)
lipweye INITIALIZE(), HARVEST() unitiess lipid fraction of walleye (estimated from NYDEC data, 1973 - 1992)
lipwp INITIALIZE(); HARVEST() unitiess lipid fraction of white perch (estimated from NYDEC data, 1973 - 1992)
lipyp INITIALIZE(); HARVEST() unitiess lipid fraction of yellow perch (estimated from NYDEC data, 1973 - 1992)
lobw BW() kg body weight associated with lobwperc
lobwperc BW() %ile lower boundary of BWP selected
mobility EXITLOOP() unitiess range of cells in MACROH.XLS that contain pmove and pstay
mortality EXITLOOP() unitless range of cells in MACROH.XLS that contain pdeath and plive
moveage EXITLOOP() years sets the variable "A" to age upon moving if angler moves
mover EXITLOOP(Q unitiess equal to "0 if angler moves or stops angling based on demographics, "1° if angler stays
pdeath EXITLOOP() unitiess probability that angler dies based on demographic data
plive EXITLOOPQ uniless probability that angler lives based on the complement of pdeath
pmove EXITLOOP, unitiess probability that angler moves or stops angiing based on demographic data
pstay EXITLOOP unitiess probability that angler does riot move/stop angling based on the complement of pmove
quartile ANGLER() unitless one of 4 ascending ranges of fish consumption rates
rangex ANGLER(Q unitiess equal to the quartile selected for angler
RATEFQ1 EXPOSURELOOP() __g/day daily fish consumption rate selected for angler
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ChemRisk - A Division of McLaren/Hart
November 6, 1995

) )

Microexposure Model Submitted to
EPA Region i

Definitions of Varlables Used in Microexposure Program of Fish Consumption for the Hudson River

Variable

Macro Location(s) Units Definition
RATEFQ2 EXPOSURELOOP(); HARVESTY(); FishRate() g/year RATEFQ?1 * 365.25 days/yr
SPECIES HARVEST() unitless species selected based on species preferences
startage ANGLER(); EXITLOOP years set equal to age of angler at 1st year of exposure
sum1016 INITIAUIZE2(); HARVESTY(); FishRate() mg for any given year, tracks sum of intakes of Aroclor 1016
sumi221 INITIALIZE2(); HARVESTY(); FishRate() mg for any given year, tracks sum of intakes of Aroclor 1221
sum1254 INITIAUZE2(); HARVEST(); FishRate() mg for any given year, tracks sum of intakes of Aroclor 1254
sumTPCB INITIALIZE2(); HARVEST(); FishRate() mg for any given year, tracks sum of intakes of Total PCBs
t HARVEST() years the number of years angler has been exposed
TDOSE SUMDOSES(); EXITLOOP() mg/kg final intake of total PCBs divided by angler's body weight
TDOSEsum INITIALIZE(); SUMDOSES() mg/kg tracks sum of yearly Total PCB doses for angler
Totalfs INITIALIZE2(); HARVEST(); FishRate() g for any given year, tracks fish masses consumed
TOTRATES INITIALIZEQ; EXPOSURELOOP( g/year tracks sum of annual consumption rates for angler
TPCB HARVEST(), SUMDOSES() mg final intake of Total PCBs (based on decline and cooking loss factors)
TPCBConc HARVEST() mg Total PCB concentration of individual fish selected (lipid normalized)
WGT BW(; SUMDOSES( kg body weight interpolated between lobw and hibw
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Che.... .)sk = A Division of McLaren/Hart o } Microexposure Model Submitted fo
November 6, 1995 EPA Reglon Il

Data Sources for MicroExposure Program of Fish Consumption for the Hudson River

Parameter » Location Source

Probability of Mortality INPUT.XLS National Center for Health Statistics. 1990. Vital Statistics of the United States:
1987. Vol. I - Mortality, Part A. U.S. Department of Health and Human
Services, Hyattsville, MD. (cited in Johnson and Capel, 1992).
Johnson, T. and J. Capel. 1992. A Monte Carlo Approach to simulating

residential occupancy periods and its application to the general U.S. population.
EPA-450/3-92-011.

Probabiiity of Intercounty Mobllity INPUT.XLS U.S. Department of Commerce. 1991. Current Population Reports, Series P-20,

No. 456, Geographic Mobllity: March 1987 to March 1890. Government Ptinting
Office, Washington, D.C.

Probability of Angling Cessation INPUT. XLS* Extracted from ChemRisk's 1991 Maine Angler Survey (data from category:
rivers and streams, consuming anglers).

Age Frequency INPUT.XLS Extracted from ChemRisk's 1991 Maine Angler Survey (data from category:
rivers and streams, consuming anglers).

Gender Probabiliity MACROH.XLS ($B$38) Extracted from ChemRisk's 1991 Maine Angler Survey (data from category:
fivers and streams, consuming anglers).

Fish Consumption Rate INPUT.XLS Extracted from ChemRisk's 1991 Maine Angler Survey (data from category:
rivers and streams, consuming anglers).

Body Weight INPUT.XLS EPA, 1989, Exposure Factors Handbook. U.S. Environmental Protection
Agency, Office of Health and Environmental Assessment. EPA/600/8-89/043.
July,

Cooking Loss MACROH.XLS ($E£$139) Sherer, R.A. and P.S. Price. 1993. The effect of cooking processes on PCB
levels in edible fish tissue. QA Good Practice, Reg., and Law. Vol. 2., No. 4.

Cooking Preference MACROH.XLS ($E$139) Extracted from ChemRisk's 1991 Maine Angler Survey.

Species Preference INPUT.XLS Connelly, N.A., B.A. Knuth, and C.A. Bisogni. 1992. Effects of the Health

Advisory Changes on Fishing Habits and Fish Consumption in New York Sport
Fisheries. Human Dimension Research Unit, Department of Natural Resources,
State College of Agricutture and Lite Sclences, Fernow Hall, Cornell University,
ithaca, NY. Report for the New York Sea Grant Institute. September. Project
No. R/FHD-2-PD.
Lipid Fraction of Fish Mass MACROH.XLS ($B$24:$B$35) NYDEC data, 1973-1992 (average by species).

* Incorporated in Probabiiity of intercounty Mobility.
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INPUT.XLS
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ChemRisk - A Division of McLaren/Hart

November 6, 1995

Microexposure Model Submitted

A 8 [+ D E F

1

2 FILE: |Input Sheet for MicroExposure Program of Fish Consumption for the Hudson River

3 LAST REVISED:|3-Nov-85

4

[ AGE-SPECIFIC DEMOGRAPHIC DATA

[] AGE PROBABILITY AN ANGLER IN THE
7 AGE FREQUENCY NORTHEAST MOVES OUT OF

8 DISTRIBUTION PROBABILITY OF MORTALITY COUNTY OR STOPS ANGLING

9 Male Fomale Male Female
10 10 & 0.00016 0.00012 0.031 0.031
11 11 6 0.00018 0.00012 0.051 0.051
12 12 6 0.00025 0.00015 0.062 0.062
13 13 6 0.00042 0.00020 0.047 0.047
14 14 6 0.00058 0.00028 0.064 0.064
16 15 6- 0.00082 0.00037 0.024 0.024
16 16 6 0.00103 0.00047 0.052 0.052
17 17 6 0.00121 0.00053 0.049 0.048
18 18 6 0.00132 0.00054 0.038 0.038
19 19 3 0.00141 0.00053 0.038 0.038
20 20 5 0.00148 0.00051 0.087 0.087
21 21 3 0.00155 0.00049 0.087 0.087
22 x 7 0.00161 0.00049 0.087 0.087
23 23 12 0.00161 0.00048 0.087 0.087
24 24 11 0.00159 0.00051 0.087 0.087
25 25 10 0.00156 0.00053 0.096 0.096
26 26 14 0.00154 0.00058 0.096 0.096
27 27 16 0.00153 0.00056 0.096 0.096
28 28 10 0.00158 0.00058 0.096 0.096
29 29 13 0.00161 0.00060 0.096 0.096
30 30 16 0.00167 0.00062 0.057 0.057
31 31 12 0.00173 0.00064 0.057 0.057
32 32 - 12 0.00180 _0.00068 0.057 0.057
33 33 14 0.00187 0.00072 0.057 0.057
34 34 18 0.00162 0.00078 0.057 0.057.
35 35 8 0.00201 0.00084 0.038 0,039
36 36 17 0.00211 0.00090 0.038 0.039
37 37 13 0.00220 0.00087 0.039 0.039
38 38 12 0.002268 0.00106 0.038 0.039
39 39 10 0.00238 0.00112 0.039 0.039
40 40 13 0.00251 0.00120 0.033 0.033
41 41 12 0.00265 0.00131 0.033 0.033
42 42 18 0.00284 0.00143 0.033 0.033
43 43 10 0.00306 0.00159 0.033 0.033
44 44 8 0.00333 0.00178 0.033 0.033
45 45 11 0.00364 0.00198 0.024 0.024
46 46 6 0.00357 0.00220 0.051 0.051
47 47 10 0.00438 0.00245 0.051 0.051
48 48 -] 0.004584 0.00272 0.051 0.051
49 49 6 0.00537 0.00302 0.051 0.051
50 S0 11 0.00596 0.00335 0.048 0.048
51 51 3 0.00659 0.00371 0.048 0.048
52 52 ) 0.00729 0.00409 0.048 0.048
53 53 1 0.00805 0.00448 0.048 0.048
54 54 1 0.00888 0.00490 0.048 0.048
55 55 ] 0.00376 0.00534 0.051 0.051
56 56 6 0.01070 0.00583 0.051 0.051
57 57 4 0.01180 0.00640 0.051 0.051
58 58 5 0.01304 0.00707 0.051 0.051
59 89 7 0.01444 0.00782 0.051 0.051
60 60 8 0.01897 0.00864 0.040 0.040
61 61 2 0.01757 0.00852 0.040 0.040
62 62 2 0.01917 0.01041 0.051 0.051
63 63 5 0.02071 0.01133 0.051 0.051
64 64 4 0.02223 0.01226 0.051 0.051
65 65 8 0.02378 0.01326 0.041 0.041

EPA Region I
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ChemRisk - A Division of MclLaren/Hart

November 8, 1995

Microexposure Mode! Submitted 1o

A B c D E L
1
12 FiLE:|Input Sheet for MicroExposure Program of Fish Consumption for the Hudson River
: 3 | LAST REVISED:|3-Nov-95 :
4
5 AGE-SPECIFIC DEMOGRAPHIC DATA
3 AGE _ PROBABILITY AN ANGLER IN THE
7 AGE FREQUENCY NORTHEAST MOVES OUT OF
8 DISTRIBUTION PROBABILUTY OF MORTALITY COUNTY OR STOPS ANGLING
9 ~ Male Female Male Fomale
66 66 0 0.02554 0.01439 0.041 0.041
67 67 4 0.02766 0.01565 0.013 0.013
68 68 1 0.03032 0.01715 0.013 0.013
69 69 1 0.03346 0.01875 0.013 0.013
70 70 3 0.03693 0.02060 0.010 0.010
71 71 3 0.04058 0.02256 0.010 0.010
72 72 2 0.04437 0.02470 0.010 0.010
73 73 4 0.04829 0.02702 0.010 0.010
74 74 1 0.05237 0.02053 0.010 0.010
75 75 2 0.05671 0.03233 0.014 0.014
76 76 1 0.06147 0.0354* 0.014 0.014
77 77 3 0.06671 0.03853 0.014 0.014
78 78 0 0.07256 0.04287 0.014 0.014
79 79 4 0.07904 0.04736 0.014 0.014
80 80 0 0.08¢21 0.05250 0.017 0.017
81 81 1 0.09407 0.05839 1.000 1.000
82 82 0 0.10265 0.06525 1.000 1.000
83 83 0 0.11181 0.07333 1.000 1.000
84 84 0 0.12146 0.08296 1.000 1,000
85 85 0 0.14309 0.10189 1.000 1.000
86 86 0 0.15686 0.11809 1.000 1.000
87 87 0 0.16786 0.127€. 1.000 1.000
{88 88 0 0.17307 0.13526 1.000 1.000
/89 89 0 0.18541 0.15041 1.000 1.000
[e0 90 0 1.00000 1.00000 1.000 1,000
S~

EPA Region |
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ChemRisk - A Division of McLaren/Hart
November 6, 1995

[ H i J K b M N (o] P Q R
1
2 : ;
3
4 |
§ AGE-SPECIFIC BODY WEIGHT OF MALES (kg)
] T 1 l I
7 AGE
8 Percentile .
9 0 5 10 15 25 50 75 85 90 95 100
10 10 269 | 269 | 279 204| 31.3[ 345] 391} 432 458 827 527
11 11 268 | 268 | 288 31.5] 332 364] 452] 503] 544| 8597 8597
12 12 305 | 305 | 32.1 354 37.3 42.1 488] 822] 565 673 67.3
13 13 344 | 344 ) 362 37.7] 39.3] 47.7{ 564| 596/ 64.1 7709 709
14 14 399 | 399 | 43.1 463] 49.31 555| 627] 647 687] 719 719
15 15 460 | 460 | 48.7 503 543] 602 654/ 686/ 71.8] 80.3] 803
16 16 822 | 522 | 839 E50| 578] 636 7171 7771 81.2] 91.1] 911
17 17 504 { 504 | 83.1 546 588 657| 722f 765 823 879 87.9
18 18 555 | 5655 | 59.3 60.9] 638{ 7098 791 839 894] 9683] 963
19 19 555 | 555 | 59.3 608| 638/ 708f 7919 839 894! 983 $8.3
20 20 555 | 555 | 59.3 609 63.8{ 708 79.1] 839 894} 983] 983
21 21 565 | 555 | 59.3 609] €638/ 708 79.1] 839 894] 283 963
22 22 8§65 | 555 | 59.3 609! €38/ 709/ 79.1f 839 59.4] 9©83] 983
23 23 865 | 555 | 59.3 608] 638 709 79.1] 839 0894] 963] 983
24 24 555 | 855 | 59.3 60.9] 638/ 708 79.1 839 689.4] 963 983
25 25 §8.4 | 584 | 619 646 684 767 846] 902 942| 101.7] 1017
26 26 584 | 584 | 619 646] 684] 767 846 902 954.2] 101.7] 1017
27 27 584 | 584 | 619 646 684! 767 846] 902! 842 101.7] 101.7
28 28 584 | 584 | 619 646 684] 767/ 846; 902 942/ 101.7] 1017
29 29 584 | 584 | 619 646] 654! 767 846] 902! 942/ 101.7] 1017
30 30 584 | 584 | 61.8 64.6f 684] 767 846! 902! 94.2| 101.7] 101.7
31 31 584 | 584 | 619 646] 684 767 846 9.2 9421 101.7| 101.7
32 2 584 | 584 | 619 646] 684] 767 846/ 90.2{ 942] 101.7] 101.7
33 33 684 | 584 | 619 64.6] 684] 767 846] 902! 94.2] 101.7] 101.7
34 34 684 | 584 | 619 646 684| 767! 846] 902 842{ 101.7] 1017
35 35 £88 | 588 | 63.9 66.6f 712| 789) 873] 936/ 87.7{ 103.5] 1038
36 36 888 | 588 | 63.9 666 712 789 873] 636] ©7.7] 103.5] 1035
37 37 588 | 588 | 639 666 712) 789 873 936/ 87.7] 1035 1035
38 38 588 | 588 | 639 666 712( 789| 873] 936! 977 1035, 1035
39 39 588 | 588 | 639 666] 712/ 789 873] 836! 97.7] 103.5] 1035
40 40 688 | 588 | 63.9 66.6] 712{ 789| 873} ©36] 97.7] 103.5] 1035
41 41 £88 | 588 | 639 666 712 78S 873] 936, 9771 1035 103§
42 42 688 | 588 | 63.9 666 712 789| 873] 936 97.7] 1035 1035
43 43 588 | 588 | 63.9 666 712] 789 873] 9636 9§77 1035 1035
44 44 588 | 588 | 639 666 712 789 873] 936 67.7] 103.5] 1035
45 45 59.7 | 58.7 { 644 66.3( 708 76.1f 887 940 883] 104.3] 104.3
46 46 59.7 | 59.7 | 644 66.3] 708 78.1] 88.7] 94.0| 98.3] 104.3] 104.3
47 47 59.7 | 597 | 64.4 663 708! 78.1] 887] 9540/ 983 104.3] 104.3
48 48 £8.7 | 59.7 | 644 66.3] 708 78.1| 887] 940 983 104.3] 1043
49 49 £9.7 | 59.7 | 64.4 66.3] 709 78.1 887 940! 983 104.3] 104.3]
50 S0 89.7 | 55.7 | 64.4 66.3] 709 781| 887 940} 83| 104.3] 104.3]
51 51 58.7 | 59.7 | 644 6631 709 781] ©87] 840/ 98.3] 104.3] 104.3]
52 82 59.7 | 59.7 | 644 66.3] 709 781] 887 940 98.3] 104.3] 104.3]
83 53 59.7 | 597 | 644 663 709 781] B87] 940] 983] 104.3] 104.3
54 54 £9.7 | 59.7 | 64.4 66.3] 709 781] 887 940/ 9831 1043] 104.3
55 55 59.0 | 59.0 | 63.0 654] €694] 768! 848]  898] 9371 101.4] 101.4
56 56 59.0 | 59.0 | 63.0 654 694] 768 848| 898! 937 101.4] 1014
57 57 £9.0 | 59.0 | €3.0 654] 694| 768 848 898] 93.7] 101.4] 101.4
58 58 580 | 59.0 | 63.0 654 694 768] 848 898 937 101.4] 101.4
59 59 59.0 | 59.0 | 63.0 654| 694! 768] 848/ 8958] 9371 101.4] 1014
60 60 9.0 | 59.0 { 63.0 654] 694/ 768] 848! 89.8] 937 101.4{ 101.4
61 61 690 | 59.0 | 63.0 |  654] 694] 768 848! 898/ 93.7] 1014 1014
62 62 £9.0 { 55,0 | €3.0 654 694! 76.68| 648] 898 93.7] 101.4] 101.4
63 63 590 | §9.0 | 63.0 654] €94| 768! 848 898 93.7f 101.4] 1014
64 64 59.0 | 59.0 | 63.0 654| 694]| 768 848/ 898 937/ 101.4] 1014
65 65 535 | 535 | 578 604] 652] 732 817 869 905] 960 960

Microexposure Mode! Submitied 1o
EPA Region Ii




" ChemRisk - A Division of McLarenvHart
November 6, 1995

a H ' J x | L M N <) [ a R
1
T L2
‘ )
4
5 AGE-SPECIFIC BODY WEIGHT OF MALES (kg)
0 ] I [ 1
1| AGE
8 Percentile
9 0 5 10 ] 16 | 25 [ 50 | 75 | 8 | 90 [ 95 [ 100
66 66 535 | 635 | 578 | 604] 652] 732] 817 869 905/ 960] 960
7] €7 635 [ 635 | 578 | 604] 652 732] 817 869 905 960 960
68 68 535 | 635 | 578 | 604] 652 732] 81.7] 865 905] 960] 96.0
€9 69 635 | 635 | 578 | 604] 652] 732 817] 869] 905 960/ 960
70 70 535 | 535 | 578 | 604! e€52] 732 817 669] 905 960] 96.0
71 71 835 | 535 | 578 | 604 e52] 732 81.7] 869] 905 960/ 96.0
72 72 835 | 635 | 578 | 604 €52 732 817 869 905 960] 960
73 73 835 [ 535 | 578 | 604] €52 732] 817 669 905] 960] 960
74 74 535 | 635 | 578 | 604 €52] 732] 817] ee9] 905 e60] 660
75 75 535 | 635 | 678 | 604] €52 732] 817] 865 905 960] 960
76 76 835 | 635 | 578 | 604] e52] 732] 81.7] 868] 905 960 96.0
77 77 1. 535 | 535 | 678 | 604] 52| 732] 817 869 905 960] 96.0
78 78 535 | 535 | 578 | 604] 652 732] 817 869 905 960] 960
79 78 835 | 535 | 578 | 604] 652] 732 817] 869 905 960| 960
80 80 535 | 535 | 578 | 604] e52] 732] 817] 869] 905] 960] 96.0
81 81 636 | 635 | 578 | 604/ 652] 732] 817] 869] 905/ 960 96.0
82 &2 635 | 535 | 578 | 604] e€52] 732] 61.7] 869] 905/ 960] 960
83 83 635 | 535 | 578 | 604| 652] 732] 81.7] 865 905 960] 96.0
84 84 535 | 535 | 578 | 604] 52| 732] 81.7] 869] 905 960 960
85 85 535 | 635 | 578 | 604] e52] 732] 817] 869] 905 960/ 960
[ [ 535 | 635 | 578 | 604] 52| 732] 81.7] 869 905 960] 96.0
87 87 535 | 535 | 578 | 604] 52| 732| 817] ees| 905 960| 96.0]
|88 88 535 | 635 | 578 | 604/ 652 732] 17| 869] 905 960] 960
8s 89 536 | 535 | 578 | 604] e52] 732] 81.7] 869] 905/ 960/ 960
90 50 536 | 535 | 578 | 604] es2] 732| 81.7] 869 905/ 960 960
P i

Microexposure Mode! Submitted o
EPA Region il
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ChemRisk - A Division of McLaren/Hart
November 6, 1995

3 T 1] v W X Y Z | AA | AB | AC | AD

1

2

s

4

5 AGE-SPECIFIC BODY WEIGHT OF FEMALES (kg)

$

7| AGE .

8 Percentile

9 0 5 10 15 25 50 75 85 90 e | 100
10 10 256/ 256] 270/ 288| 303] 343] 392 438] 454] 488] 488
11 11 295 2085] 303] 313 337 400 453/ sos8] 530/ 599/ 599
121 12 31.2] 312] 343] 363 387 452] s516| 57.7] e02] €34 634
13 13 353] 353 375 398 438/ 486/ 556 619 663 736 736
14 14 39.9] 399] 41.7] 436] 458] 528 601] 644 674] 738] 738
15 15 432] 432] 449! 454] 481 539] s958] 620 648 716] 716
16 16 44.1] 44.1] 472] 486] 11| 553] 61.1] e74] 732 7771 1.7
17 17 453] 453] 488] 503] s519] 583] 636] 692 715 797 797
18 18 456] 456] 48] 496! s22] 57.1] e41] e96] 742 821] 821
19 19 456] 456] 48.1] 496] 522| 57.1] e4.1] e696] 742] s21] 821
20] 20 456] 456] 48.1] 496] 8522] 571 e4.1] e96] 742 1] 821
21 21 456 456 4811 496] Ss522{ 5711 64.1] 696 742 821] 821
2] 22 456! 456] 48.1] 496] s522i 571 64.1] 696 742 81| 821
28] 23 456] 456] 48.1] 496] 522| 571 e4.1] 696 742 81| 821
24] 24 456 456] 48.1] 49.6] s522] 57.1] e641] 696] v42] 821] 821
25] 25 46.4] 464] 487] 502] 532 599] 687 773! e32] e27] 827
26| 26 46.4] 464! 487] 502] 532! 59.9] es87] 77.3] 832] g27] 827
27 2 46.4] 464] 487] 502] 532| 599] 687 77.3] 832 €27 827
28] 28 46.4] 464] 487] 502 832] S509] €87 77.3] 832 @27 827
20| 29 46.4] 454! 487] 502| 532| 5998 687 773] 832 7] 27
s0] 30 464] 464] 487] 502| 532| 599! €87 773 832 27 €27
31 31 46.4] 46.4] 487| 502{ 532| s99] €87 773] 832 @27 €27
32{ 32 46.4] 464] 487| 502( 532] 99| €87 77.3] 832 @27 €27
33! 33 46.4] 464] 487] 502 532] s99] €87 773 832 7 €27
s4] 34 46.4] 464] 487 502 532] 508! e68.7] 773 832 7] 27
35] 35 484! 484] 510/ 8523 559 624] 729 808] 867 978 978
3] 36 48.4] 484] 510 523 559] 624] 729] e08] 867 978 978
s87] a7 48.4] 484] s5t0] 523] 8559 624 729 e0s8] 867 978 978

138] 38 484] 484] 510 523] 559] 624] 729 608 867 978 978

3] 39 484] 484] 510 523] 559] 624] 729 808 867 g78] 978
0] 40 484 484] 510 523] 559] 624] 729 808] 867 97.8] 97.8
41 41 484 484 510] 523] 559! 624 729] 808 867 978/ 978
2] 42 484] 484] 510 523] 559 €24] 729 eo0s8] 867 978 e7e
431 43 484 484] 51.0] 6523] 559] 624 729 808/ 867 978/ 978
4] o 484] 484] 510/ 8523] 8559/ 624] 728 808 887 978 978
45| 45 47.3] 47.3] 502 s25| 562] 644] 748 815 865 950 950]
4] 46 47.3] 47.3] 502] 525 562] 64.4] 748 815 865 950 95.0]
4] 47 473] 473] 502] 525] 562] 644] 748] 815 865 950/ 50!
4] 48 47.3] 47.3] 502| 525] 562| 644] 748] 615 865 950/ 950]
4] 49 473]  47.3] 502| s28] 562! e44] 748 815] 865! 950 950|
so|] 50 473 47.3] s502| s25] S562] 644 748 815 865 950l 950}
51 51 47.3] 473] 502| 5285] S62| 644] 748] 815] 865 9500 950]
52 52 473] 473] 502] 525| s562] 644! 748] 815 865 95.0{ $50]
s3] 53 473] 473] s502] s25[ 562 e644] 748 815 e6s| 9500 950]
54 54 47.3] 47.3] 502] 525 562] 644 748/ 815 865 950/ 950
55 55 476 478] 02| 533] 565 644] 745] 8130 864 S4.1] 941
56 56 47.6] 475] s502] 533] 565] 644] 745] 81.3] 864 S4.1] 941
57] 57 47.6] 476 s02] 533] 565] 644 745] 81.3] 864] $4.1] 949
s8] 58 476] 476] 502] 533] 565] 64.4] 745 81.3] 864] o4.1] 94.1
53] 59 476] 476] 502| s533] 565] 644 745 813] 864] S4.1] 94.9
60| 60 476] 476] s502] 533] 565 644] 745 81.3] 864] e41] 941
61 61 476 476] 502; 533] 565 644] 745 B1.3] 854] 94.1] 94.1
62| 62 476] 476] 502] 533 565 e64.4] 745] 81.3] 864 94.1] 844
63§ 63 476] 476] 502] 533] 565/ 644] 745 81.3] 864] o4.1| 94.1
64 ©4 476] 476 502 533] 565 e644] 745 &1.3] 864 9411 641
65| 65 462] 462] 4908| 8523 563 638] 728 75.1] 836 903 90.3]

10.3620
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‘ChemRisk - A Division of McLaren/Hart

November 8, 1995
S T u v w X Y | 2 AA AB AC | AD

1

2
1S
14

[ AGE-SPECIFIC BODY WEIGHT OF FEMALES (kg)

[3

7 | AGE

[ ] Percentile

9 0 5 10 15 25 50 75 85 90 95 100
66| 66 462] 462| 498| 523 563] 638 728 79.1] 836/ 03] 903
67| 67 462| 462| 498/ 6523] 56.3] 638 728 79.1] 836/ 903 903
€8 68 462! 462] 498 s523] 563 638 728/ 79.1] 836/ 903 903
69 69 46.2] 462| 498| 523] 563| 638 728 79.1] 836] 03] 90.3
7] 7 462| 462| 498 523] 563/ 638 728 79.1] 836/ 903] 9.3
7t Fal 462 462] 498] 523| s563] 638/ 728 79.1] 836 903 903
72] 72 462| 462| 498] 523] 563] 638] 728 79.1] 836 903 903
73] 73 462! 452| 498! 6523| 563} 638] 728] 79.1] 836] 603] 903
74 74 462 462] 498 523/ 563{ 638] 728/ 78.1] 836! 90.3] 903
751 75 462] 482| 498| 523 56.3] 638 728/ 79.1] 836/ 90.3] 903
76! 76 462] 462 49.8] 523 563] 63.8] 728! 79.1] 836/ 903] 903
7| w7 462| 462] 498] 523! 56.3] 638] 728] 79.1] 836/ 90.3] 803
{78} 78 462| 462] 498 523] 56.3] 63.8] 728] 79.1] 836 90.3] 9503
%] 7 462| 462| 498] 523] 563] 638] 728/ 79.1] 836 903 £0.3
80] . 20 462! 462 498] 523] 56.3] 638] 728 79.1] 836/ 903 903
81| .81 46.2] 462] 498| 823] 56.3] 638] 728! 79.1! 836/ 903/ 903
82 82 46.2] 462] 498] 523| 563 638] 728] 79.1] 836 603] 903
83 83 462] 462} 498 523! 6563] 638 728/ 79.1] 836/ ©0.3] 0.3
84 84 462] 462| 49.8] 523 563| 638] 728] 79.1] 836/ 90.3] 803
85 85 462] 462] 498] 523] 56.3] 638] 728] 79.1] 836/ 90.3] 903
8] 86 462| 462] 498 523] 6563] 63.8] 728] 79.1] 836 90.3] 903
j87] 87 46.2| 452| 498] 523] 6563] 638 728! 79.1] 836 903 903
sa] 88 462] 462| 498 523] 56.3] 63.8] 728] 79.1] 836 903 603
' 89 89 462] 452] 498] s523] 56.3] 638! 728! 79.1] 836 903 903
{sol 90 462] 462] 498! 523] 563] 638] 728/ 79.1] 836 90.3] 903

Microexposure Mode! Submitied 1o
EPA Region Il
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" ChemRisk - A Division of McLaren/Hart
November 6, 1995

0.12

0.121

0.122

AF AG

1

2

s

4

s Fish Consumption Rate Data
[ Ascending
7 Consumption
8 Rate
9 (g/day) |
10 1 0.001
11 2 0.007
12 3 0.012
13 4 0.02
14 5 0.023
15 6 0.024
16 7 0.028
17 8 0.029
18 ] 0.033
18 10 0.034
20 11" 0.045
21 12 . 0.048
22 13 0.053
23 14 0.068
24 15 0.068
25 16 0.069
26 17 0.086
27 18 0.092
28 19 0.096
29 20 0.101
30 21 0.103
31 2 0.103
32 23 0.105
33 24 0.11
34 25 0.112
35 26 0.114
36 27 0.118
37
38
39

40

0.126

»n
-

0.134

&»
N

0.134

0.134

0.135

0.137

0.137

0.137

0.137

0.144

0.155

0.156

0.16

0.16

0.163

0.166

0.171

0.171

0.171

0.174

0.176

0.177

0.182

0.183

0.183

it idEta ittt Mg s i3t

SRR BIB2BIEENEBRISAILSBLIQS|GIL B82SV

0.186

Microexposure Mode! Submitted o
EPA Region I
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ChemRisk - A Division of McLaren/Hart
November 6, 1995

AF AG

1

2

3

4

§ Fish Consumpton Rate Data
[ ] Ascending
7 Consumption
| ] Rate
9 {g/day)
66 57 0.187
67 58 0.183
68 59 0.195
69 60 0.197
70 61 0.202
71 62 0.202
72 63 0.205
73 64 0.22
74 65 0.225
75 66 0.228
76 67 0.22¢
77 £8 0.229
78 69 023
79 70 0.233
80 71 0.233
81 72 0.234
82 73 0.241
83 74 0.242
84 75 0.244
85 76 0.244
86 77 0.246
a7 78 0.2:9
88 79 0.26
89 80 0.264
90 81 0.264
91 82 0.269 -
92 83 0.269
93 84 0.269
94 BS 0.269
95 86 0.269
96 87 0.269
97 88 0.268
98 89 0.274
99 80 0.274
100 91 0274
101 92 0.283
102 93 0.283
103 94 0.285
104 85 0.291
105 96 0.294
106 97 0.296
107, 98 0.309
108 99 0.311
109 100 0.316
110 101 032
111 102 0.32
112 103 0,326
113{ 104 0.328
114 105 0.329
115 106 0.334
116 107 0.336
117 108 0.336
118 108 0.338
119 110 0.342
120 111 0.342
121 112 0.342

Microaxposure Model Submitted o
EPA Region It
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‘ChemRisk - A Division of McLaren/Hart Microaxposure Model Submitied 1o

November 6, 1995 EPA Region [f
AF 4G

)

2

3

4

] Fish Consumption Rate Data

s Ascending |

7 Consumption

8 Rate .

] (/day) » '
122 113 0.342
123 114 0.342
124 115 0.343
125 116 0.343
126 117 0.35
127 118 - 0.355
128 119 0.36
129 120 0.365
130, 121 0.366
131 122 0.373
132 123 0.403
133§ 124 0.411
134 125 0.411
135 126 0.411
136 127 0.417
137 128 0.423
138 129 0.425
139 130 0.426
140 131 0.428
141 132 0.434
142 133 0.438
143] 134 0.445
144 135 0.446
145 136 0.447
146 137 0.449
147 138 0.455
148 138 0.456
149 140 0.457
150 141 0.469
151 142 0.489
152 143 0.489
153 144 0.493
154 145 0,503
155 145 0.503
156 147 0.534
157 148 0.537
158 145 0.541
159 150 0.548
160 151 0.548
161 152 0.548 °
162 153 0.551
163 154 0.556
164/ 155 ) 0.561
165 156 0.561
166 157 0.563
167 158 . 0.57
168 159 0.57
169] 160 0.572
170} 161 0.583
171 162 0.586
172 163 0.586
173 164 0.591
174 165 0.597
175 166 0.605
176 167 0.607
177 168 0.616
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"ChemRisk - A Division of McLaren/Hart Microaxposure Model Submitted 1o

Novembex 6, 1995 EPA Region 1
AF AG
1
2
3
4
] Fish Consumption Rate Data
(] Ascendi
7 Consumption
8 Rate
9 (g/day)
178 169 0.623
179 170 0.629
180} - 171 0.645
181 172 0.66
182 173 0.672
183 174 0.679
164 175 0.685
185 176 0.685
186 177 0.685
187 178 0.685
188 178 0.685
189 180 0.69
190 181 0.692
191 182 0.654
192 183 0.685
193 184 0.7
194 185 0.701
195 186 0.704
196 187 0.708
197| 188 0.712
198 189 0.718
199 190 0.723
j200 191 0.73
201 192 0.73
202 193 0.733
203] 194 0.733
204 195 0.733
205 196 0.735
206 187 0.755
207 198 0.77
208 199 0.777
209 200 0.779
210 201 0.781
211 202 0.781 -
212 203 0.799
213 204 0.804
214 205 . 0.806
215 206 0.806
216 207 0.814
217 208 0.816
218 209 0.823
219 210 0.831
220 211 0.848
221 212 0.852
222 213 0.86
223} 214 0.861
224 215 0.866
225 2186 0.867
226 217 0.868
227 218 0.88
228 219 0.887
229 220 0.896
1230 221 0.897
1231 222 0.902
232 m O.m
233 224 0.914
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AF AG
1
N
' s
4
[ Fish Consumption Rate Data
(] Ascending
7 Consumption
8 Rate
8 {g/day)
234 225 0.917
235 226 0.917
236 227 0.924
237 228 0.929
238 229 0.946
239 230 0.96
240 231 0.962
241 232 0.877
242 233 0.995
243 234 1.023
244 235 1.027
245 236 1.027
246 237 1.027
247 238 1.03
248 239 1.042
249) 240 1.063
250] 241 1.071
251 242 1.071
252} 243 1,08
253 244 1.099
254} 245 1.101
255 246 1.122
(256 247 1.13
257 248 1.141
258| 249 1.165
259] 250 1.176
260 251 1.18
261 252 1.181
262 253 1.192
263 254 1.185
264 255 1217
265 256 1.232
266 257 1.238
267 258 1.26
268 259 1.275
269 260 1.28
270} 261 1.282
271 262 1.283
272 263 1.287
273} 264 1.295
gﬁ 265 1.303
275 266 1.312
276] 267 1.326
277] 268 1.343
278 269 1.343
279| 270 1.343
280 271 1.344
28] 272 1.368
282 273 1.368
283 274 1.402
284 275 1.421
285 276 1.424
/286 277 1.426
267 278 1.426
268} 279 1.426
289} 280 1.433

bo!

ChemRisk - A Division of McLaren/Mart

November 6, 1995

Microexposure Model Submitied 1o
EPA Region Il
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ChemRisk - A Division of McLaren/Hart
November 8, 1995

AF AG
1
. g— 2t
{ 3
4
3 Fish Consumption Rate Data
) Ascending
7 Consumption
8 Rate
9 (g/day)
290 281 1.437
291 282 1.443
292 283 1.446
293 284 1.466
294 285 1.477
295 286 1.48
296 287 1.484
297/ 288 1.49
298 289 1.505
299 290 1.524
300 291 1.528
301 292 1.542
302 293 1.5646
303 254 1.556
304 295 1.599
305 296 1.612
306 297 1.627
307, 298 1.67
308 299 1.679
309] 300 1.679
310 301 1.68
311 302 1.684
1812 303 1711
313} 304 1.725
314, 305 1.728
315 306 1.759
316} 307 1.777
317} 308 1.778
318} 309 1.818
319, 310 1.848
320 311 1.851
321 312 1.865
1322 313 1.865
323 314 1.907
324 315 1.831
325 316 1.846
326} 317 1.954
327 318 1.958
328 319 1.965
329 320 1.969
330 321 2
331 22 2.015
332 23 20156
333 324 2027
334 325 2.055
335 326 2.073
336 327 2.089
337, 328 2.08
318 229 2.084
339§ 330 2.169
340 331 2212
1341 332 2212
342 333 2214
343 334 222
344 338 2222
345 336 2.234

Microexposure Model Submittsd o
EPA Rogion I
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ChemRisk ~ A Division of McLaren/Hart Microexposure Mode! Submitied o

November 8, 1995 EPA Region Il
AF AG '
1
1 2

3

4

§ Fish Consumption Rate Data

[] Asconding

7 Consumption

8 Rate

9 _{g/day)
346 337 2274
347 338 2.311
348 339 2.316
349 340 2.328
350 341 2.36
351 342 2.396
352 343 2.461
353 344 2.468
354 345 2.492
355 346 2.502
356 347 2.521
357 348 2.538
358, 348 2.538
359 350 2.58
360 351 2612
361 382 - 2.618
362 353 2.641
363 354 2.688
364 355 2.652
368 356 _269
368 357 2705
367 358 2.718
368 359 2.738
369 360 276
370} 361 2.834
371 362 2.862
372 363 2.871
373 364 2931
374 365 2.983
375 366 3.004
376 357 3.062
377 368 3.08
378} 369 3.146
379] 370 3.159
380 371 3.18
381 372 3.263
382 373 3.454
3831 374 3.579
384] 375 3.632
385 376 3.688
386 377 3.688
387 378 3.705
388} 379 3.735
389} 380 3.86
390 881 3.908
391 382 3.836
392 383 3.954
393} 384 4.009
394] 388 4.02
395 386 4.03
396 387 4.058
397 388 ] 4.147
398 389 - 4.169
399 390 4.235
400 391 428
401 392 4.288

10.3628




ChemRisk - A Division of MclLaren/Hart

November 8, 1995
AF AG

1

2

3

4

5 Fish Consumplion Rate Data |

6 Asconding |

7 Consumption

8 Rate

) (g/day)
402 393 4.292
403 394 4.339
404 395 4.34
405 396 4427
406 397 4.489
407 398 4.586
408 399 4.599
409 400 4.662
419 401 4.687
411 402 4.765
412 403 §.035
413 404 5073
414 405 5.105
415 406 5.165
416 407 5.373
417 408 5.374
418 409 5.398
419 410 5.492
420 419 5.628
421 412 5.665
422 413 5.719
423 414 5.743
424 415 5.821
i25 416 5.867
426 417 6.01
427 418 6.069
428 419 6.117
429 420 6.117
430 421 6.192
431 422 6.231
432 423 6.278
433 424 6.349
434 425 6.478
435 426 6.717
436 427 6.744
437 428 7.118
438 429 7.428
439 430 7.869
440 431 8.403
441 432 8.881
442 433 8.144
443 434 9.645
444 435 9.728
445 436 10.631
446 437 11.418
447 438 11.445
448 439 11.637
449 440 12.006
450 a1 12.465
451 442 13.667
452 443 14.168
453 444 14.364

54 445 14.416
55 446 14.444
456 447 17.741
457 448 20.015

Microexposure Mode!l Submitted 1o
EPA Region i

10.3629
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ChemRisk - A Division of McL.aren/Hart
November €, 1995

AF AG

1

2

3

4

[ Fish Consumption Rate Data

8 Ascending

7 Consumption

8 Rate

9 (g/day)
458 449 20.397
459 450 21.937
460 451 22742
461 - A52 25.431
462 453 25.432
463} 454 28.492
464 455 30.331
465 456 31.096
466 457 32.243
467 458 42.742
1453 459 46.618
469 480 53.981

-1470] 461 94.047

471 462 111.833
472 463 117.472
473 454 1 18.@

Microaxposure Mode! Submitied
EPA Region Il

10.3630



ChemRisk - A Division of McLaren/Hart

November 6, 1995

Al AJ AK AL AM AN

1

2

]

4

5 Percentiies Used in BW() Species Prefersnces

[

7

. .

9 | Lobwperc | Hibwperc Species Number Probability
10 0 s Bass 0 0.582
11 5 10 Rock bass 1 0.027
12 10 18 Brown bullhead 2 0.057
13 15 25 Northern pike 3 0.027
14 25 50 Pumpkinseed 4 0.027
15 50 75 Bluegill [] 0.027
16 75 85 Black crappie (] 0.027
17 85 80 Walleye 7 0.075
18 90 95 Yeliow Perch 8 0.027
19 85 100 Chain pickerel ) 0.027
20 100 100 American eel 10 0.008
21 White perch 11 0.045

Microaxposure Model Submitied 1o

EPA Region Il

10.3631



ChemRisk - A Division of McLaren/Hart

November 8, 1995

AP AQ AR AS AT AU AV
1
2
3
4
5 Fish Sampling Results
]
7 | FishiD# | Species Upid Norm Lipid Norm Upld Norm Upid Norm WGT
8 AR 1254 AR 1016 AR 1221 Total
$ {ug/a) (vg/g) (ua/q) {ugig)
10 1 AMEL 0.5 0.5 0.5 1.5 170
11 2 AMEL 0.5 0.5 0.5 1.5 610
12 3 AMEL 0.5 0.5 0.5 1.5 730
13 4 AMEL 0.5 0.5 0.5 1.5 470
14 3 BB 05 0.5 0.5 1.5 410
15 6 BB 0.5 05 0.5 1.5 375
16 7 BB 05 0.5 0.5 1.5 560
17 8 BB 0.5 0.5 0.5 1.5 650
18 [ BLC 0.5 0.5 0.5 1.5 470
19 10 BLC 0.5 0.5 0.5 1.5 450
20 11 BLC 0.5 0.5 0.5 1.5 280
21 12 BLC 0.5 0.5 0.5 1.5 515
22 13 BLG 0.5 0.5 0.5 1.5 25
23 14 BLG 0.5 0.5 0.5 1.5 175
24 15 BLG' 0.5 0.5 0.5 1.5 355
25 16 BLG - 05 0.5 0.5 1.5 218
26 17 CHP 0.5 0.5 0.5 1.5 560
27 18 CHP 0.5 0.5 0.5 1.5 526
28 19 CHP 0.5 0.5 0.5 1.5 452
29 20 CHP 0.5 0.5 0.5 1.5 - 802 |
30 21 B 0.5 0.5 0.5 1.5 950
31 22 B 0.5 0.5 0.5 1.5 441
32 23 B 0.5 0.5 0.5 15 810
33 24 B 0.5 0.5 0.5 1.5 340
34 25 B 0.5 0.5 0.5 1.5 422
35 26 B 0.5 0.5 0.5 1.5 308
36 27 B 0.5 0.5 0.5 1.5 231
87 28 B 0.5 0.5 0.5 1.5 272
38 290 NOP 0.5 0.5 0.5 1.5 862
39 30 NOP 0.5 0.5 0.5 1.5 538
40 31 NOP 0.5 0.5 0.5 1.5 1840
41 22 NOP 0.5 0.5 0.5 15 1440
42 33 PKSD 0.5 0.5 0.5 1.5 136
43 34 PKSD 0.5 05 0.5 1.5 136
44 35 PKSD 0.5 0.5 0.5 1.5 227
45 36 PKSD 0.5 0.5 0.5 1.5 181
48 37 A8 0.5 0.5 0.5 1.5 130
47 38 RB 0.5 0.5 0.5 1.5 150
48 39 RB 0.5 0.5 0.5 1.5 150
49 40 RB 0.5 0.5 0.5 15 95
50 41 WEYE 0.5 0.5 0.5 1.5 1400
51 42 WEYE 0.5 0.5 0.5 1.5 1020
52 43 WEYE 0.5 0.5 0.5 1.5 1020
53 44 WEYE 0.5 0.5 0.5 1.5 975
54 45 WP 0.5 0.5 0.5 1.5 204
55 46 WP 0.5 0.5 0.5 15 204
56 47 WP 05 05 0.5 15 181
57 48 wP 0.5 0.5 0.5 15 318
58 49 YP 0.5 0.5 0.8 1.5 165
59 50 YpP 0.5 05 0.5 15 180
60 51 YP 0.5 0.5 0.5 1.5 110
61 52 YP 0.5 0.5 0.5 1.5 822 |

Microaxposure Mode! Submitted 1o

EPA Region Il

10.3632
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ChemRisk - A Division of McLaren/Hart

November 6, 1995

Microexposure Mode! Submitted to °

A B ] [ ] D | E | F G H

1 FILE:|Output Sheet for MicroExposure Model of Fish Consumption

2 LAST REVISED:{26-Oct-95

3

4

5

6

7 ITERATION: 11 ,

8 Angler Characteristics

9

10 Angler Gender Age Age Age Exposure Average

11 ID (0=M, 1=F) | at start upon moving | at death Duration | Consumption Rate

12 (years) _(years) (years) (years) (g/day)

13 1 0 37 39 81 3 '0.28

14 2 0 79 81 82 3 1.90

15 3 0 50 54 68 5 .4.72

16 4 0 38 46 57 9 0.66

17 5 0 26 29 66 4 0.14

18 6 0 15 26 65 12 1.56

19 7 0 26 41 79 16 '13.10

20 8 0 36 NA 68 33 '10.27

21 9 1 42 44 73 3 017
122 10 0 40 51 90 12 0.13

)

EPA Region Il
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Chemisk - A Division of McLaren/Hart

November 6, 1995

Microexposure Model Suomitted to -

EPA Region Il -

J K L M O P Q R
1
2
3
4
5
6
7
8 LIFETIME AVERAGE DAILY DOSES (m -day) AVERAGE DAILY DOSES (mg/kg-day)
9
10 Aroclor Aroclor Aroclor Total Aroclor Aroclor " Aroclor Total
1N 1254 1016 1221 1254 1016 1221
12
13 3.28E-10 3.28E-10 3.28E-10 9.85E-10 3.28E-09 3.28E-09 3.28E-09 9.85E-09
14 6.73E-09 6.73E-09 6.73E-09 2.02E-08 6.73E-08 6.73E-08 6.73E-08 2.02E-07
15 1.37E-08 1.37E-08 1.37E-08 4.12E-08 1.37E-07 1.37E-07 1.37E-07 412E-07
16 2.59E-09 2.59E-09 2.59E-09 7.76E-09 2.01E-08 2.01E-08 2.01E-08 6.03E-08
17 1.57E-09 1.57E-09 1.57E-09 4 71E-09 1.57E-08 1.57E-08 - 157€E-08 4.71E-08
18 5.02E-08 5.02E-08 5.02E-08 1.51E07 2.93E-07 2.93E-07 2.93E-07 8.79E€-07
19 1.79E-07 1.79E-07 1.79E-07 5.38E-07 7.84E-07 7.84E-07 7.84E-07 2.35E-06
20 2.71E-07 2.71E-07 2.71E-07 8.13E-07 5.75E-07 5.75E-07 5.75E-07 1.72E-06
21 5.08E-10 5.08E-10 5.08E-10 1.52E-09 5.08E-09  5.08E-09 5.08E-09 1.52E-08
221 6.69E-10 6.69E-10 6.69E-10 2.01E-09 3.90E-09 3.90E-09 3.90E-09 1.17E-08

i

P
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Cho‘m)ck = A Division of McLaren/Hart

- -

)

Microexpostre Model Submitted to,
November 6, 1095 EPA Region il _
T ) v w X H AA AB AC AD
1
2
)
4
5
6
7 SUMMARY STATISTICS SUMMARY STATISTICS
8 LIFETIME AVERAGE DAILY DOSES (mg/kg-da AVERAGE DAILY DOSES (mg/kg-day)
9
10 Aroclor Aroclor Aroclor Total Aroclor Aroclor Aroclor Total
11 1254 1016 1221 1254 1016 1221
12 |Percentile Percentlle
13 5 4.09E-10 4.09E-10 4.09E-10 1.23E-09 5 4,09E-10 3.56E-09 3.56E-09 1.07E-08
14 10 4,90E-10 4.90E-10 4,90E-10 1.47E-09 10 3.84EQ9 3.84E-09 3.84E-09 1.15E-08
15 15 5.64E-10 5.64E-10 5.64E-10 1.69E-09 15 4.32E-09 4,32E-09 4.32E-09 1.20E-08
16 20 6.37E-10 6.37E-10 6.37E-10 1.91€E-09 20 4 84E-09 4 84E-09 4.84E-09 1.45E-08
17 25 8.95E-10 8.95E-10 8.95E-10 2.68E-09 25 7.74E-09 7.746-09 7.74E-09 2.32E-08
18 30 1.30E-09 1.30E-09 1.30E-09 3.90E-09 30 1.25E-08 1.25E-08 1.25E-08 3.76E-08
19 35 1.72E-09 1.72E-09 1.72E-09 5.17E-09 35 1.64E-08 1.64E-08 1.64E-08 491£-08
20 40 2.18E-09 2.18E-09 2,18E-09 6.54E-09 40 1.84E08 1.84E-08 1.84E-08 551E-08
21 45 2.79E-09 2.79E-09 2.79E-09 8.38E-09 45 2.25E-08 2.25E-08 2.25E-08 6.74E-08
22 50 4.66E-09 4.66E-09 4.66E-09 1.40E-08 50 4.37E-08 4.37E-08 4.37E08 1.31E07
23 55 6.53E-09 6.53E-09 6.53E-09 1.96E-08 85 6.50E-08 6.50E-08 6.50E-08 1.95E-Q7
24 60 9.53E-09 9.53E-09 9.53E-09 2.86E-08 60 9.53E-08 9.53E-08 9.53E08 2.86E-07
25 65 1.27E-08 1.27E-08 1.27E-08 3.81E-08 65 1.27E07 1.27E-07 1.27E-07 3.81E-07
26 70 2.47E-08 2.47E-08 2.47€-08 7.41E-08 70 1.84E-07 1.84E-07 1.84E-07 5.52E-07
27 75 4,11E-08 4.11E-08 4.11€-08 1.23E07 75 2.54E-07 2.54E-07 2.54E-07 7.62EQ7
28 80 7.60E-08 7.60E-08 7.60E-08 2.28E-07 80 3.49E-07 3.49E-07 3.49E-07 1.05E-06
-29 85 1.34E07 1.34E-07 1.34E-07 4.02E-07 85 4.76E-07 4.76E-07 4.76E-07 1.43E-06
30 90 1.88E-07 1.88E-07 1.88E-07 5.65E-Q07 90 5.96E-07 5.96E-07 5.96E-07 1.79E-06
k) 91 1.97E-07 1.97E07 1.97E-07 5.90E-07 21 6.15E-07 6.15E-07 6.15E-07 1.84E-06
32 92 2.05E07 2.05E-07 2.05E-07 6.16E-07 92 6.33E07 6.33E-07 6,33E-07 1.90E-06
33 93 2.13E-07 2.13E-07 2.13E-07 6.39E-07 93 6.52E-07 6.52E07 6.52E-07 1.96E-06
34 94 2.21E-07 2.21E07 2.21E-07 6.64E-07 94 6.71E07 6.71E-07 6.71E-07 2.01E-08
335 95 2.30E-07 2.30E-07 2.30E-07 6.89E-07 95 6.90E-07 6.90E-07 6.90E-07 2.07E-06
36 96 2.38E-07 2.38E07 2.38E-07 7.14E-07 96 7.09E-07 7.09EQ7 7.09€-07 2.13E-08
37 97 2.46E-07 2.46E-07 -2.46E-07 7.39E-07 97 7.28E-07 7.28E:07 7.28E-07 2.18E-08
3 08 2.54E-07 2.54E07 2.64E-07 7.63E-07 98 7.46E-07 7.46E-Q7 7.46E-07 2.24E-06
39 99 2.63E-07 2.63E-07 2.63E-07 7.88E-07 . 99 7.65E-07 7.65E-07 7.65E-07 2.30E-06
401 MAXIMUM 2.T1E-07 2.71E-07 2.71E-07 8.13E-07 MAXIMUM 7.84E-07 7.84E-07 7.84E-07 2.35E-06
41 MINIMUM 3.286-10 3.28E-10 3.28E-10 9.85€-10 MINIMUM 3.286-09 3.28E-09 3.28E-09 9.85E-09
42 MEAN 5.27E-08 §.27E-08 5.27E-08 1.68E-07 MEAN 1.90E-07 1.90E-07 1.90E-07 5.71E07




MICROEXPOSURE PROGRAM OF FISH CONSUMPTIN FOR THE HUDSON RIVER
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Chemn, .v> Division of McLarenHart

)

Microexposure Model Submitted to

November 6, 1995 EPA Reglon il
A B C

“ 3

2

3 |MACRO NAMES __IMACRO COMMANDS COMMENTS ASSOCIATED WITH MACRO COMMANDS IN COLUMN B

4 .

§ |SUPERMACRO __ [=SET.NAME( heration’, ) sote Reretion counter A ack number of anglers made

] ECHO(FALSE) Wms off screen printing during simuleti d

7 =INITIALIZEQ rune INTIALIZE mecro (SA$15); initekzes variaiss of the onset of individual angler's exp period
8 |=ANGLER() rune ANGLER mecyo (SAS38); defines axp vakeae foc individuel angler

9 =EXPOSURELOOP( rune EXPOSURELOOP mecro (SA$48); simulates annusi fieh ption and PCB intake by individval angler
10 =SUMMARY() rune SUMMARY macro($/$5); writes selecied ¢ valuee lo OUPUT XLE

11 =SET.NAME (“eration”, Reration+1) advances Herekon counter by one prios 1o modefing snother sngler

12 wiF(iteration<11,80TO{B7),) sets the number of Reretions to be run during e simuk aqual ¥ the numbsr of anglers in sample apace
13 ECHO{TRUE) 1ums on screen prinfing during simuleti .

14 =PERCENTILES1() rune PERCENTILET mecro (SMS5); calculates and wriee ry statistics for LADDs

15 =PERCENTILES2() rune PERCENTILEZ macro (SP36): oalculaies snd wikee for ADDs

14 wRETURAN() onds SUPERMACRO mecro

17

8 [INMMALIZE =SET.NAME(I,0) for firet orcter deoiine (CuCos* A1), define PCE decline festor, &, here

19 wSET.NAME(*TDOSESUM® 0) swts sum of skl totel PCB doses for individus! angler 10 0

20 =SET.NAME({'DOSE2 1sum”,0) sets sum of el Arocior 1221 doses for individual angler 1o 0

21 =SET.NAME (“DOSE 18eum® 0) sots sum of aF Aroclor 1018 doses for individual angler 10 0

22 nSE T.NAME ("'DOSES4sum”,0) sots sum of ol Aroclor 1264 doses for indiidual angler to 0

23 =SET.NAME(*TOTRATES",0) sots sum of o tion retes for individual angler 10 0

24 =SET.NAME(*Npb* 0.0074) sets lpid Fraction of bese

25 =SET.NAME(Cliprb*,0.0044) et fpid traction of rock bees

26 »SET.NAME("Ipbb*,0.0249) sots fpid fraction of brown bulhead

27 wSET.NAME(*§pnop*,0.0068) sets fpid fraction of northern pike

28 =SET.NAME(“lipplad®,0.0106) sete fpid fracton of pump d
29 =SET.NAME(“lipbig* 0.0073) sots lipid frackion of bluegif

0 =SET.NAME("lipbic’,0.0118) swte kpid fraction of biack crappie

3 =SET.NAME(*lipweye*,0.0073) sets fpid fraction of wakeye

32 =SET.NAME("lipyp®,0.0072) sets Kpid fraction of yo'ow erch.

3 =SET.NAME(*ipchp*,0.0033) wets fpid fraction of chal piclerel

34 «SET.NAME ("lipame!’,0.2408) ety iipid traction of Americen eel

35 wSET.NAME(llpwp*,0.0254) suts Rpid fraction of white perch

36 =RETURN()} onde IMTIALIZE mecro

37

368 JANGLER =SET .NAME{*Q",RiskDiscrete({0, 1},{0.687,0.131})) selocts gender of individual angler (0 = meie, 1= lemale)

39 =SET.NAME(‘BWF", RiskUn¥orm(0,100)) salects angler's body weight percentile

40 =SET.NAME("quarthe’, RiskDuriform{(1,2 3,4))) fos ption rate quarsie for angler's axp
41 ~IF(quartien1, BET.NAME(rangex.mnge!) IF (quartiesg, SET.NAME Crangex”, inged).|F (quartiend, BET NAME (ranges” rangl based on quartile selected, defines range of pion rates in INPUT XLS 10 select (om -
42 wSET.NAME("A’, RiskD} (sgerange agetrequency)) locte individual.cosler's age of iivt yeu: of mg .
43 A . defned &5:1ting age in MACROH XLE
A4 =SET.NAME(‘starlage* DEREF(B43)) definee starting age varisble
45 SET.NAME(“expyr*,1) sete the first yoar of individusl angler's exp 10 one
46 ~RETURN(} ende ANGLER mecro
47
48 |EXPOSURELOOP | =WHILE (A<90] rune EXPOSURELOOP mecro unti angler it 90 years ofd
49 ~BW() . rune B macro (3A380); delermines angler's body weight
50 =SE T.NAME("RATEFQ1", RiskDunttorm{rangex)) " smption rete (piéay) randomly from quartile range defined in ANGLER mecro
51 =SET.NAME("RATEFQ2* RATEFQ1°365.28) svarages dally consumption rete over one yes: (pfwer)
52 -mmq.gm»éaqmo..aaﬁgﬂé’ racke sum of individual engler's yearly ption rates (o/pear)
53 «HARVEST() rune HARVEST meom (3085); & ah of oll floh A d by a single angler for each yeer of ey
84 =SUMDOSES() rune SUMDOBES macro ($G38); converte current year's intake (up) 1o & dose (ughy body weight} and sume yeady doses
55 =EXITLOOP( rune EXITLOOP macro (3G815); determines when exp coase for individual angler

56 =IF (dier=0,BREAK(,) stope EXPOSURELOOP mecro ¥ angler diss

57 =NEXT() onds WHILE loop (36349)

58 =RETURN() onds EXPOSURELOOP macro
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Chemtaisk - A Division of McLarenvHart

.

)

Microexposure Model Submitied to

November 8, 1985 EPA Reglon it
A 8 C
59
60 (BW »lF (Gw0,SET . NAME ("bwrange® MALE RANGE),SE T.NAME ("bwrange® FEMALERANGE)) based on gender, selects cange of body weighte it INPUT.XLS to select fom
81 «SET.NAME(*lobwperc’, HLOOKUP(BWP, bwrange 1)) based on BWP, determines lower boundary percentile in INPUT XL 8
62 =SET.NAME (*hibwpere*' VL OOKUP(lobwperc bwp nge.2)) besed on BWP, determines higher boundary p tle in INPUT X8
63 =SET.NAME(lobw”, HLOOKUP (lobwperc,bwrange, A-8)) [ setects body weight et lobwpere (kp)
64 wSET.NAME("hibw*, HLOOKUP(hbwperc,bwrangs A-8)) selects body weight ef Abwperc (kg)
65 =SET.NAME('WGT" lobws{BWP-lobwperc)/(hibwpero-lobwperc)*(hlbw-lobw)) ines body welght of angler by infepoleion (ig)
&6 =RETURN() onds BW macro
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Chen.. ;\M. A Divislon of McLarenvHart

)

Microexposure Modei Submiited to
November 6, 1995 . EPA Reglon Il
D E L

1 .

N —tns

3 JMACRO NAMES IMACRO COMMANDS COMMENTS ASSOCIATED WITH MACRO COMMANDS IN COLUMN E

4 -

6 _|HARVEST ~INITIALIZE2() rune INTIALIZEZ macns (JD$158); reeets verisbles that change for each fieh harvasted in @ aingle pear
[ sWHILE(counter<t) conditionsl shows angler 1o fishing unti number of flsh d in given year satisfiee RATEFQ2
7

8 =SET.NAME(SPECIES*,RiskDiscrete({speciesx,speciesprob)) sslects fish species h d for ption based on species’ prek in INPUT.XLS

9 =IF(SPECIES=0,SE T.NAME (*ID", RiskDunitorm{IDb)) ) # SPECIEBubass, selscts & base kom speciied ange in INPUT XLS

10 =IF(SPECIES0,SET.NAME ("FishMass* VLOOKUP(ID,FishDats,7)),) based on [D, determines whole body fish mase of bass selected ()

11 =iF(SPECIE S0, SET.NAME(*TPCBConc", VLOOKUP(ID,FishData,6))) based on 1D, determines total PCH ion of bees sslected (ugh)

12 IF(SPECIE S«0,SE T.NAME("Conc1221°,VLOOKUP(ID,FlehDsta,5)}) besed on 1D, determines Aroclor 1221 of base swlected (uphy)

13 =IF(SPECIE S«0,5E T.NAME("Conc1016°,VLOOKUP(ID,FishData, 4))) based on 1D, determines Aroclor 1016 f base selected (ughy)

4 =|F(SPECIE S=0,SET.NAME(*Conc1254°, VLOOKUP(ID,FishData,3))) based on 1D, determines Aroclor 1264 of bese aslected (ugly)

15 =IF(SPECIES=0,SET.NAME(*IMTPCB" FlshMass TPCBConc*lipb)} d tola! PCH intehs associeted with p¥on of bass selected (ug)

16 »IF(SPECIE S0,SET.NAME(*it21* FistMass*Conc1221*Iph)) [enteutates Arocor 1221 inteke atad with ption of bass selected (vg)

17 =IF(SPECIE S=0,SE T.NAME("In 16", FlshMass*Conc1016*ipb)) Jatee Arocior 1018 intake ieted with ption of base selected (ug)

18 =IF(SPECIE Sw0,5E T.NAME(*int54" FishMass*Conc1254*1pb)) iculates Aroclor 1264 inteke intod with nption of bilas selected (vg}

19 wIF(SPECIE S=1,SET.NAME("ID*,RiskDunorm(IDrb)).) s0me o5 $F$9. except SPECKES = rock bos
20 =iF(SPECIES~1,SET.NAME (*FlshMass", VLOOKUP(ID,FishDate,7)),) same as $FS10. except SPECES = rock bass
2 =IF{SPECIESw1,SET.NAME(* TPCBConc",VLOOKUP(ID,FishDats,6}}) same 08 3F$11, except SPECIES = rock bass
22 =IF(SPECIE S=1,SE T.NAME(*Conc1221*,VLOOKUP(ID,FishData, 5))) s0me as $F512. except SPECKS = rock bott
23 =iF (SPECIE S=1,SE T.NAME("Conc1016" VLOOKUP(ID,FishData, 4))) same as $F513, except SPECIES = rock boss
24 mif (SPECIE Sw1,SE T.NAME(*Conc1254', VLOOKUP({D,FishDats,3))) same 01 5F$14, excep! SPECKES = rock bats
25 lF(SPECIES=1,SET.NAME("ItTPCE",FlshMass*TPCBConc"iprb)) same as $F$15, except SPECIKES = rock bass
P =(F(SPECIES=1,SET.NAME(*int21*,FishMass*Conc1221°liprb)) some as $£516, except SPECIES = rock boks
27 =IF(SPECIES=1,SET.NAME("Int16",FishMass*Conc1016*liprb)) same as $F$17. except SPECES = tock bats
28 =IF(SPECIES«1,5ET.NAME("int54°,FlshMass Conc 1254°liprb)) same s SF$18, excep! SPECES = rock boss
29 «IF(SPECIES®2,5E T.NAME("ID", RiskDurtiorm{IDbb)),} same as $FS9. except SPECIES = brown buheod
30 »IF{SPECIESw2 SET.NAME("FishMass", VLOOKUP(ID,FishData,7)),} same as $FS10, except SPECIES = brown butheod
k1) =IF(SPEC 1ES=2,SET .NAME("TPCBConc® VLOOKUP(ID,FishData,6))) some 01 $F311. except SPECIES = brown butheod
32 =i (SPECIE Sw2,SE T.NAME(*Conc1221°,VLOOKUP(ID FlahDsta,5))) same a1 $F$12. except SPECIES = brown bulhead
33 =IF(SPECIE S=2,SET.NAME(*Conc1018° VLOOKUP(ID FishData, 4))) same o1 $F$19, except SPECIES = brown bulheod
34 I (SPECIE Sw2, SET.NAME(*Conc1 254°, VLOOKUP(ID FlshData, 3))) same as 314, excep! SPECIES = brown bushead

35

wIF{SPECIESa2,SET.NAME(INTPCE’, FlshMase"TPCBConc-lipb))

s0me 01 $F318, except SPECIES = brown buthead

I (SPECIES=2,5E T.NAME("Int21°,F lshMass"Conc1221°lipbb))

same as $F$16, except SPECIES « brown bulheod

«IF{SPECIE S=2,SE T.NAME("In16" FishMass*Conc1016%ipbb))

sane 0 $F317, except SPECIES « brown bulheod

wiF (SPECIE Sw2, SET.NAME("int54° FlshMassConc1254°lipbb))

same as $F$18, except SPECIES = brown butheod

IF(SPECIES=3,SE T.NAME(*ID* RiskDuniorm{IDnop)).)

some as $FSY. except SPECES = northem pke

wlF(SPECIES=3,SET.NAME("FishMass®, VL. OOKUP(ID,FishData,7)),)

same as $F$10, except SPECES = northem pke

=IF(SPECIESe,SET.NAME(*TPCBConc",VLOOKUP(ID,FishDate,8)))

same as §FS$11. except SPECES = northem pke

=IF(SPECIE S=3,SE T.NAME("Conc1221",VLOOKUP(ID,FishDats,5))

same as $F$12, except SPECKES = northem pke

wIF(SPECIE S=3,SE T.NAME('Conc1016",VLOOKUP(ID, FlehDate, 4)))

same as $F$13, excep!t SPECKES = northem pke

=IF(SPECIE S=3,SET.NAME('Conc1254°, VLOOKUP(ID,FishData,3)))

same a1 §F§14, excep! SPECKES « northem pke

=IF(SPECIES=3,SET.NAME (IMTPCB",FishMass TPCBConc*ipnop))

s0me as $FS15. except SPECES = northem pkce

=IF (SPECIE S=3,SET.NAME(Int21" FlshMaes*Conc1221-Tipnop))

same a1 $F$16. excep!t SPECIES = northem pike

=IF (SPECIES=3,SET.NAME('Int16" FishMase"Conc1016*lipnop))

same as $F$17, excapt SPECIES = northem pke

=IF (SPECIES=3,SET.NAME(INS4",FishMase Conc 1254 kpnop))

same 01 $F$18, excep!t SPECKES = northem pke

=IF (SPECIES=4,SET.NAME('ID", RiskDuniform(IDpked}),)

s0me 03 $F 90, axcept SPECIES = pumplirseed

p

=IF(SPECIES4,SET.NAME (‘FiehMass' VLOOKUP(iD,FiehData, 7)) )

some ae $F$10. except PECIES = pump d

iF (SPECIES=4,SET.NAME("TPCBConc’,VLOOKUP(ID FlshDats,8}))

some aw $F311, except SPECKES = pumpidrweed

wIF (SPECIE S, SET.NAME('Conc? 221, VLOOKUR(ID FishData,5)))

«IF(SPECIES=4,SE T NAME('Conc1016° VLOOKUP(ID FiehDsta,4)))

20me o $£312, except SPECKES = punpidreeed
some aw $F813, ot ECKES = pumpidreeed

wIF(SPECIE Smd, SET.NAME(*Conc1284', VLOOKUP(1D,FiehDats, 3)))

50me os 3£ 314, except SECKES = pumpidreeed

=IF(SPECIE Swd SET.NAME( I TPCB", FishMaes TPCBConc Hipphad))

s0me au SFS18, except SPECIES = pumpldrneed

IF (SPECIE Swd, SE T.NAME( Int21",FlahMass ‘Cono! 221 “fppked))

s0me o $F316, except SPECKS = pumnidreeed

wiF (SPECIE Sud, SE T.NAME(" it 16° FishMass*Conc1018*ippkad))

same o8 $£312, vt SPECES ~ putipidreeed

wiF (SPECIE T.NAME("int84° FlshMass Conol

saome as §F318, IPECIES =




0O UDIPBUIY = SIS IS 91§75 95 ST

199 UCOPOUNY = SIS $I0N® 91§46 60 WIS

190 UDOPSUIY = S 345 I8N 1§15 90 S| e w3 OO0 A ¥SZI600,JINVN L35 018 D3] 31 rit
190 LOOPSUNY = SI133dS IRN® ‘1 §1f 90 ST (r e 0uw 3 G INMICOIA'-91 019500, JINVIN- L35 01 =5 HO TS o] - il
199 UDSYRUNY = S3D 345 IR Z1§44 %0 UDE S " 0um TG aNMOO0 A1 221300, JINYN- LIS 0L *E 10 3as 31 et
1900 LOSYSULY = SIOdS IIRN® * | | §55 #0 SUOW) o wmauei T’ QMO0 A" A0080d1 I INVN' LIS 01 ~5310346)31= it
190 LOOPSUY = SIS NS 0] 46 $0 @D (e eauet 3 QNI A oo e JINVN L35 016 0036 JI™ Lt
P9 LOOpS Iy = SII0305 J0Ke ‘6575 10 eUDN Ui G wsopun o', Ci.) SNV L35 0L ~53103dS) 31 lsoL
1900300 OO = SIS IS §15 45 90 SUIDS, ({dodiLvgz 15u6T, ss i) 7. FSRAIINVYN 135 0~5 3103dS) 31~ [sot
10030/ OO = SIOFS IS L1535 10 SUIDS ({duodil 91030000, ssepue| 7,9 1 KILJIWVYN 1 3S'6~53103dS) 31 201
00N OO = SADIdS KON ‘91535 10 WO, ({dhodi, 12213005, e wWUSi T, | ZRIJIWVN L3S €=SII03dS) 3= - 901
10000pHd LD = SADIS JIOOXS ‘G1545 8D SWOS {{dhiodki, 21000 0d Lsweresrs . 80dL M INVN 136 69531034 5) 21", 01
1020010 LIOAD = SHDIS I0ROXS P15 15 %0 SUIOS (e e aun 3 GIldN®OOTA . PSZ 19400 JINVN 1 36 0631039V 31 ol
wi030)d WD = SHDIS IIOK® ‘¢ 1536 40 SuIT (v *ie 9 GIIANNOO0 AL 810I0W0D JINYN 1 36 8~ 30 3aS)dI cot
10X/ U = SHOIS $005X8 “Z 15 25 10 SWOH, (5" woUmIGIIdNNOO ', 12219000, 3NYN 1 36 0-5 3103 dS) 1 zolL
100001 LD = SIS IdeOX® *{ (35 90 SWOS o™ GUN I CIIdNYIO0 A AOOBIILI SNV 136 S T0 35V ot
100030Kd WO = SUDIS 180N® °Q 1§ 25 #0 SWIOT) ({'meguei T’ ailanIO0 W sewnus 3.V SNYN 1 35'6~5310345) 3= 001
10403010 UDU = SHDIS 100X “6$35 90 @108 (Mdpailusopunaisig’,alI3nwN 1 35°85310345)1=, 64
4oued moped = SHDIJS §0eIX® "§(§45 $0 SUDS ({dAdu¥SZ 100D ssomvani 3 ySIAJSAVN L3S =5 31034901 94
Wowd mOpeA = SHD34S jdwoxe /1§15 ¢0 euDs ({ddy, 91015000 s mywye) S, 81101, J3NVN L3S 05 3103S)aI=, 16
yued moped = SAD35 jdeOXe ‘91 $1§ $0 SIS ({dAdy, 12z 10000 sswpniei 17, 124, JINVN L3S €S 3103dS) 3= 96
4ued mOpeA = SD34S §0e0e 51§48 1D eUDS {{dAdii, 00809 L $8eWim 3, 8D d1 I JINVN' 1 35 85 3103dS) 31 S6
youed moped = SHDI4S |deowe ‘F1$75 F0 S WS e omauni ' GIldNOO A FSZIW0D I 3NN L3S #=S 3103dS) 31 vé
(ued MOPOA = SHDIJS IOXS §§4$ $D OUIDS {{lr'omQusia’adNMO0 A", 91019W00, JINYN' L 35 95 310345 3% 3
yosed moge/ « SHD345 jdeoxe Z(§55 ¢0 SUDs ({5 oreaun s’ allaNsO0 A 12219000 JINYN L 35 #=S 3035 ) 3% [73
4osed MopeA = SADIS ideoxe [ (§35 1O euDs Us"n a3 GO0 W ORI ]. I SNVN- 138 #=53103dS) 31 16
ued mogedh = SIS i0e9K® 0] 375 FO SLDS (£ 0maueid' Al dNNOO W s3o7Wi1 1) SAVN 1 35 85 31 3d S 1w 06
ued mOpeA @ SADIJS I0ROX® ‘5544 10 SwDr (l{dAqiuuopnaxeni’.a1) 3nVN 13505 3193dS 1 4i» 69
OAOgOM = SADIdS jeKe §[§43 WD SUDT ((oZomdy, y5Z10u0D sevnus 3" s, ANV 1357275 31034531 [T
ASIDM = SHDIdS JIEOX® L ($15 $D SUDT (leXomds, 81015005, F9 WAL, 011N, INVN' L3S Z~S3102dS) A1 {9
/OgOM = SHDILS IdOOX® ‘9§38 $O SO ((eAomdi, 12215u63 SS¥WBI "1 2l JINVN 135 2=S 3103 dS) 31w 98
AIDM = SHDISS IIOX® [ $3§ D SUIDY [{eomd)|, 200800 1. #6wWyM 3", 8O AN TWVYN L3S 25 3103dS) 1=, )
PAOPOM = SHDIJS |OX® P| §3$ $O @UIH e O’ GIIdNMO0 A" ¥SZ19U03, TNV L 36275 303 dS) 3= ve
OAPIOM = SA3S |CHOX ¢ §3§ $0 SUOT [ o3 GIIaANOO0 A - 81 01U0D JINYN L3S 25 F103dS) 1= ]
@AOgOm = SHDIJS JdeIXe T1$ 18 $0 SO s gun 3 GIIaNNOO A, 12219u00 ) 3WYN L3S 2= 310345 31w) ze
@ASNOM = SHDIJS JOSSX® *( [§5 $O SUIDS, (Mg "v0um I QN dNYO0 N, 0606 0d LI INVN LIS Z=S 31034511 19
AP = 530345 §dene 01§18 0 euDs (UL 900813 aldIOOTA #9881 T INVN 135 251034 ST 1™ 08
0A0yOm = SN34S 100N 6515 10 SWDE {(oAemaiiwiopunciesd’, 01T 3WVN 136 =5 310345) 31 Y]
610400N0 XOOIG = SADIHS |WOX® 91§45 0 SUIDH| {(oradht, ¥z 10000, sovA8) 4 ¥SHA, JINVN 1 36 9~SF1D 35T 1™ [
OkIDI0 HOOIq = SHIIJS §08OX® [ 1§35 4D @ULiDs (111,91 01600 T3opWeIL", 811, ] INWN L3S 9~53103dS) 3= [T
IO HODIQ = SADIS JOOOX® ‘D[ § 45 W0 SLWIDH| {oradi. 1ZZ12u0D, sespin 3, 12, JIAWN 13695 3103dS)31= oL
/030040 XOOIG = SHOIJS IS ‘G{§46 90 SUIN, ({19d0,5u0080d L ¥WUR 36D LI, JINYN 135 9=S3103dS 1] S
0O NO0I] = SADTS §TOIX® P45 #0 @LIOS (e wieQusid QIldNNO0 N . ¥SZ10u00,J3INYN- L3S 9-S 3103 dS) 1 123
XKI0 YOOI = SHDIS $HOOXS '${535 #O SWOS {(r' e QusiF’aldNYOO0TA". 91019000, 3NN LIS 9~S 31035 T Jim £L
/300 XOO0I] = SHDIS §IOXS T($ 16 #0 @wioH, (s e QUai3’ ONINNOO A", 12219U00, ) SNV 1 38 8~S 30 TS s, (7]
OKKIDD YOOI = SHDIJS §HOX® [ [$15 90 SLUDS o' ausi 3 GITINNOO A 00O LISWYN' 138/ 9=S31D3dS) 3= 1L
SKIOK YOOI = SIS §OX® 0§ 45 %0 SUIDS (l{weaum 3 0l aniOO A sseneini3 ) BNVN 13597531034 5)a1= [N
SKIIOL0 XODIY = SHDIJS JCOX® 05 J§ 90 SWIDS, ({oiaawiogunaners’, Q1) IWVN 13897531035 51= &9
#80rvq = 5315345 1cdeck® 31 34§ v0 euDs, ((Biadh.¥SZ15u0 3,38 WIsI 3 .S KA, JINVN L 36 S=5 3103 dS) 3= 9
#enyq = 310345 jdeoxe /1§35 ¢ eums {{Biadi,91015U60, 53emNm13, 91 kn, ) INYN L 35 6~S 310 3dS) 3= 9
#000¥q = §315345 ideOX® 91§44 80 SuE ((Biady. 122 10u0d wewpyisi 3, 1IN JINYN' 1 36 56 3103dS)di= 99
adlenyq = 5310345 idecxke g1 53¢ #0 eus (311, U0 DRI LV AUR I, 8D 1IN SWYN' 1 38 S-S 3(03dS) 3™ <9
#BoNVG = 531034S idedxe 7 $5$ 50 SIS e wQusi ANdNHOO W ¥S219u00,J3WVN L 35 S5 103dS) 4 9
#0e0Yq = $3153d$ jdeOX® C1 34§ $0 SUDS {{lr'eimausiF’aIldNYO0 A", 91015460, SV L 36'S*5 3103J5) 1™ €9
#8eryq = 5310345 ideoxe Z(§56 0 euDy s omQuaiz’allaNMO0 A, 12219400, ) 3NVN'L 38 9=5 310345 31 9
NBoN¥q = $310345 §deoxe *[ 1§36 #0 SUIDs ((e'0190usia"QIANYO0 W, w038 d LISNYN LIS S~ 310345V J1= 19
Benq = 5310345 ycdeoxe 01§38 W0 ewos (U LmeQmI T dMIO0 N S5 oi31 3. SNVN 138 S=53103dS) i 09
#8enq = 53(03ds 1089xe 6535 10 euDs {{(Biaawiopungursy’,Q1) 3WVN 13S's*S103dS ™) 65
3 ]
Il uoey 43 S66} '9 JOQUIGAN
O} POLRUQNS (9pO InsodXR0INN

(

USHAIGINTOW 10 UOISIAL] C-xdui W

10.3641



A . , ’ USHAIMIN0W Jo uojsa v - M e b

o ZZT TVLLING 9P| ONUN 136" )
Wowis [ BIALIVH ] POUNSUGD By 4oy 16y PYI B0J0G O OF ,Bewoms, SeTioniy Toed youe — (0.S0Ne JIAVI 136 o
QWU LG IALVH U POUNMSUOD oy yal) 184 B} SO O Of WIS SoTym FeA oo (0" %m0 L JINVYN 136+ |m
QB [ SIALIVH U POUneVOD o1 yay Wy S &0pq 0 O $9Z1wne ssxyom) oA yowe) {0’ PSZIWne, JaNwN' 1 35= 691
QOB LGIAHVH U] POWNIUOO 8] Yoy W) Sl SX¥S] O O) 950w saTyopy Wed yove) {0’.9101Wne, ) INVN' L 36= 189t
. GO [ GIANYH U POUNSUOD 8 yay ) O MOQ 0 OF s ZT w0 esiyeny el yove (0,1 221U, )INYN' L 38| lest
ORI |GIALIVH U POLINSUCD 8 (o) 18 8Y) MO O 0F GO | Wne seTyenpy seed youe 10".80d1Wwne, 3NV 135" | 2
QORI [SIALIVH U POUINSUCO 8] Yoy 18sg S BOYSG § O SINLININOD SeayeRpy ed Yoo {0 eminco JanwN' 135 «H_._s:z__mﬁ
) 9L
TR S SpUe {INun13ye €91l
{z91539) dooy T1pim edos [UVEY Z9L
o vondh nuie oy B 2y paanipe (8] eyl ¥9E1 10T SRMAR0 rsZiuerziung’ vz i PR 3NN 135 Lot
i%lﬁif&l}gﬁiissg.&i&! - (s1010-g10Lung’, 9101 . 3INVN 1 35 loot
o1 vond P oyt B 20 poyenipn “(Bn) someay 1223 Kopony sevanomed) (zzie-izziung’, 1zz1pe, J3NwN 135, 651
.!3.&583.!.59%!!3‘%&3!8&3:% ___{aod1ue-a3d1wns’,a0d1pe.)INVN 135= oSt
PORUNSRISAC 8 QOB | SIALVH U PN F9Z] JOPOIY 10 SRR 08 (i A Jonouws e seyepndyes | (8210 3/w000xe ¥gIn ¥SZ 1100, ) INYN [ 35~ £SL
[ o ‘000U LS IAHYH U PEINIED "9L0} JORUIY J0 @IS S (oNim A JUROWS B eeencyed | {samo1/e9e0xe, 91109101140, ] 3NVN 135~ 951
PORUNS0.I8A0 % ‘0LOWU [SIALVH U POMNARO [ ZZ] JOROIY 10 MBI 0 YA Y AQ Junoum o sepanceo] {syei01/meeaxe, [ Zi0, 1221150, JINVN 1 35= B
PRBUYIIBIAC B 'O | STALIVH W PRI ‘000 MBI08 10 S 4] YR A JoROLI S4g S0 pnoped (%4im01/8800%0,80d LI, HO 110,JINVN 135 st
S LORUMBUCO (8N BY) Sty T9eA UMD Bunp PeUIIUCO SPSERU YR JO Wine B OF 9D _asece, S1ee (ZDJ3Lvd-samp]’ sveoxe JINYN 136+ St
POINI98 uesq sey 20T LYY 191 Buneopiy ‘| o ssegpeninod siee {17 J0mno0, ) v’ 138 Zst
SOV Yoy Weun3 O) sesveis) Yoy JO Line anowesd sppe (sswpmiroymo;’ syniol JINVN L35 [
YO LD 0) WKL $OZ) JopOrY JO Wine enowesd sppe (rSWHPSZIWNG' FSZIWNS JIWWN L35 lost
B JaUnD 0} SEEN) 9104 J0PAIY J0 Wine enomesd sppe (st 101WNG’ 91 04NS,JINVN' 135 (341
CYN D 0) seely 1221 100y Ko une snosesd sppe (1o 1 2z1wng’, |2z 1wns, TNV 135= (14}
SR ARIND O SOWRIN @] (W04 10 Wne anciserd sppe {80d1NHAIIWNG’, 8O LUNS JINYN 1 35= Lyl
(aoww Z3ZT1LINI & 108 Omowecs ogys £91538 - G155 OO U IPUSUAICO Soyoere {o=ss0010)3 1 HM= SHYSIdiovL
Syl
ol [SIAHVH spue (INun13y= Iyt
900) Bunyo00 puw ayas eugoep 1o Buinooon 2eyw (B1] #9Zi s0p00Y 10 i) SNBNYEO| — ((390pi005-1),1p,¥SZ1PW . ¥SOOHV.I INYN 13- x4l
9001 Bu0r000 puw 18 suyoep 1) Bukonooow 2w (B0} 9104 KOOI 10 ek SernYed | {{e30p1000-1),2p.01 01IP¥.91 DOU VISV 135= (341
0001 Bupyo00 pus eja1 suyoep 10) Buppncooe seye (Bnf 1221 syaaiy 1o wyewy seyenoyeo] {{s80pi00o-1),ip, 1221 %", 1 ZO0UV.JINYN 135= Lyl
000y Bupr000 puw s eugdep sof Buiunosoe eys (Br) 8900 I9icK 16 wwIs wwenres ({msopy000-(},40.80d1Ipe’,80d LI3NVN 1S oyL
PO Bung000 UO Peewd] PaNSS YBj U S 10 UORINPEI SIURLINSP 0'900°0'000°0°4 29°0¥91°0°200'0'821°0) (0'0'92 0 99'0'ZZ 0'S1 0'22-0) eI DACHIL S90PI000, 1INV LIS™ 6ct
RN 10pI0 Ma] U0 PERS] S 0 NI SUPEP SRBNNEI | ANy pJ3nww 135= M
povodie ueeq ewy se(Bus [enpipiy aieed 10 inquiny exsen (1+oBupme-v' L 3w 135+ LEL
POYSOS 8 2045 ¥ 1 (9835} H001 TUHM 9o (Ve 9cL
POYSI®E 8 ZX43 (WY A GO {SIALYH Bdnumy] {{iv g i mewnoo] jy= oy
POUSImS 10U & ZD 431 Vid 4 (D) seySif $Z1 10ROHY Jo e s 084 (rsintysZiwns”,yoziwng JINVN' 135 20 33 1 Ve loymio)) 3= vel
w Poas 14 & ZDI3LVY § (0] sexers 9101 10pauy jo wna o wpes Claruaraiouns’, oL 01wng JIWVN 13520331 V(8o ) i ect
PO 10U 8 ZOITL VU A (B1] sexmul [ 221 S0y JO Wwihe ol weR (12w 1221wng’, 1221WnS, ) INVN 135 2043 LVE>(sano ) i zel
POYSIve 10U S ZD3ILVY / (B0) 9eyoiy G IO} 0 Wi o) o8N (180d1MFBIdLWNS", 804 1UNS JINVN 1352033 VU (siwio L)) 1€1
QLU B Yo] UNi 2013 | W) apewaxe 103 oy} ) eed uewd 10 p wins oy Of es8yyym-| Winund wppe | {Demgus s {ssepums+aiim01”, 35910 JINVN 135 ZO I3 L Vi> (Bsepwisi a5 ) 3= otl
(34}
G0d GiRiM = SHDIdS §A6N® §T53S $O SUDS) ([l ST, TR T VI TINVN 13S°L 1=S 03 a5 di= ezl
Wsed ojjm = $3D3dS IeIXe ‘[ §36 $0 SuDH, {([dmdii-1010u00, ssrpNmis" 91, ) 3NN L3S 1 156 3103 45) 3= Lzt
od SAuM = SHDIJS 060X '9[ §1$ S0 SUDS, ([dmdi, 1 221003 S3e W8I T 1 ZW, JINVN' LIS7 1 %5 310335 1= 9z1
Rued S/AM = SIDIJS idoIX® G §3§ 0 SUDN ({dmdy,0u0080d 1.989W 1 3,80d 1ML INWN L3S 1%S3103d9) 3w STl
(©sed 8ilym = SADI JOSOK® ¥ (4§ 0 SO e oum 3 GIINIOOA,¥SZ1 200, JINVN L39S 1 =5 3109 S ) a1 vzt
Rd eippm = S323d5 idewe (515 10 ewos T mvaun3’alldNO0 IN.91015000.JINVN 1351 =5 3103aS) 41 €zl
os0d aym = S3D3dS ideOX® 1333 5D SUDT (" m0un 3’ QI dNNOO .1 221900, ) 3NVN 135 L% 3103 dS) 3= zel
Kued O, 4M = S3D3dS 0eOXe [ [ §18 S0 e LUDS (o’ s wansi 30N dNIOCA 008D LI INYN 13571 1»S 3193451 1= 1zt
Yoed 04 = S D34S |IN® 01§15 FO 1D (£ we0um 5’ aldNIO0 TN  soepwim 1. JTWVN 13871 %6 3103480 41= ozZ1L
(sed 0pym w 315345 1083X® 6518 0 SUDS {(lldmaiJuopungyeis”,01.J3NVN 13871 1=53103a5) 1= 611
190 LOOPOUNY = SIOIS JJeIX® 91§48 $D SUDT {lwwdi,¥5z1 o003 388 AUSI S ¥SII), ) SNVN 135704 =5 310348 3= oLl
. 190 LOOPSUIY = 5ID3dS I0WX® £ (535 40 SUDE {Uownd),01010u00, 380pus1 3", 91 L) INWVN' 135 0L=5 3103 dS) 1= an
— 3 a
It uobed vd3 S661 ‘9 SQUEADN
O} POLILIGNG [9POYY SINBOAXSQINY

10.3642



-
-

JOOLIXi

e

9

Basii 190 0op soflin i sevd o Ay e jo o wisumape]| TV V. ISNVN 136" 1enoui) i 9

(Cstig) dooy M e QLGNS| - L9

“Tectie) dowj Zirirm WO N ETS 9

[ovisis) ooy T epue) [TV ET 09

; lowerrs) dooi isisn adniiigiy - Odvane~ [

(ool 3 5 iy BUlisnss ol {5 ogean wureciinn 1) pows s soflis i A Bue sy $5E1 Wiy 75 000G Ape lasiny” Seimiome) {leneodnaroszgacuneys3600)" Y90GV, SNV 136 LADSZ S0cAMersI600) . FIOGV JINVI 156 L>eummodke)] s [

(orod [ = oun Bubursss ‘smel £ > voguinp aveotiv 3 ponswi 10i0un 3 Rap-ByBui W 910} s00ory 1o oo0 Kge] Svoeny Sesopoms {{aneodker{o5z50cAUnee1 3600)".01 OOV, 1INVN 1 36 LADSZ 906/mee1 350G),0 LAY JINVN L5 eimeodxe)] e 19

(orwad ;@ sup Budsrens “amed £ > vonsirp anwodvs i) pastw sofim it Rup Sxdui 122 so0ary jo s0og Aavg oba Hemeodwe0gz90cAiine1Z3600Y". 1ZOAV JINYN 136 (052 S0crme 1 Z3500Y, s 200V INVN 136 (> einsodke)) 1= 99

ferad £ = oug Buburonn ‘smel [ > vopiong wwodes §j poaosi sefiins i Amp Bylas uy o1od Fm 10 9000) Aqe) elmieay amsodke/ 07900 3600.1)", LOOY.JINVN' 136 UAGSZ 50eAme 3600 LY.L OGY.IIWVN 136 Z>emeodke)l jm= [

Poacw s i Aup-Snliw (g 9521 J00GY 16 SROT AFS(] SDRsNY SLBaT PONSIINIG] (oeAoszencrunera3s0al . vrodav L) INVN 136 [2)

Posowt 100um i Avp-DxBii Uy 9504 0PNy 10 $000 AYe(] SDRINY usey] PONOIIORO {acAoszoecruneos 360GV .O10AVLIINVN' L35 X3

PoscwrIPu ) Asp-DBi iy (ZZ) PRIV 1o e80( Age() S0RINY SuBeN) FereIOmO] lozAoseseemsneizasoay. 1Z0AVLIINVN 136", [

poacw 10/ 11 hupBxBii G 0GOd s 15 9000 Age(l sBereny S wpen] verepoma] lazdoszsecruneasoa iy, 1GOVAJINYN 135™] - IS

. (ZriHs) doot ThHm wue JDaN" 0§

o kafiun i pnep 18 oD% deigep (" oeep JawyN 136 ommp) im | [32

POAY s jf ek ous A3 seDine 16 0O SeURISS]| ({1 VIINYN 136 1 mep) g or

0i Wiy o0e UzAumuow'{1'o]}menmpions’ soip, ] 3NVN' 136= i

i 918 vo0 ojicde Lid

T T theopde sy

DigHE 006 {wwepd-‘,omd,)3wyN'1 36 (11

SiaE 904 (o mipe VidNOGTA i epd 3RV 136 (16 B WIARIODAN A opO ISV 195 0By a1 [

POAS W BUASY 1040 Sog) IPUS UM SuNsaep 8 SPUTNIOD JO SOLIPE SN {i=ep)THiHme! Ty

o o Futeac o sun 16 10 savwi 18 ols pum ols Bugrme vo peseq Uoping deoq (i+ebupmin-eBeancus’ ansodve InYN 135 iy

20us 8 000900 10 P0G W 1B )f VS WSS 10 P0LNe POV {omenouws) T 1HM®) oy

om0y Buppwss jo vy 10 oS 10 oo jo o5 o) Jorba .y, SEBINOA W08 Posowyes Buo i i) {'(v',o0eanow )3y N1 35 0mimmoil) jje| [

PoATTaaid Poiceres U peved s o PeseRe 25 PR W S § SO USR] {lkgiqow’[i°of}o1son pmps’ ioncis, ) VN1 35= s

TIXHONOVH W slive ot Dogpwos 1ou 1o Bigrout 160 16 ppocesd pevgep — Keiade I

SN HOUIVIN Ut 280w 04 Buwwed 56 Bigaow 1o Agqoce d pogers saouxde 9¢

040w 10 jio windiuno 1 VO Pesvq obium OF Buwees 10U 78 Buane w 100U 6 Ageqeqesd o 8e0 {saowd-1* Zned JanyN'1 5= 3

S pis sopind i prvey wili o Bigeore 1o Aiues 10 o Bisna 16 Rarawcrsod o mowoR Ulo SR VIGO0 A Swoud SRV 136 [0 o8iRiie VIGO0 A :ewoud JSAVIV 136 0=6) e

DONY 2010 44 FUN WI0D 0 BeIE SR N (1o} THiHM= £€

298] J00f TUHM P08 O xan= [33

(6. 48) dooy TuHM ndnisessy] Oxvue= 3

(ermedf = ous BuBusens ‘srved [ > wopuing anedes i) Aup-Bifiui ul 75 %5 JoPory 16 Seo() AReq susewy o1g Sesomom)] (lensodreroszsucaineys3600)' . FIOAV.IINYN 138 (L1092 90CANers 3500Y . ¥ OOAV,I INVN L6 (>eireodue)] 5 0¢

(2med { @ o Bumiesn ‘sised ;> uogaion sirwodes ) Awp-B0ii U 6135 M0POrY 1o 600 Ages) sOurny o Peiemoms, (eod Y0525 0cuneq i 35001 0100V INVN 135 l2A0s2 acAm®e1 36000100V INVN 136 > aireodie) 31 [13

(1med / @ oug Budaras ‘swed £ > opwine ainsodve i) hep Bxbui 4 1221 20mary > seo) g edsieny o§ {lensodxer{ogzsecrineiz3500}, 120GV IINYN 136 LA0SZ S0cAMN1 23600)'. | ZOOV.JINVN L35 2 >aireodie) 31 or

(11904 { = s Supbarens “sread 1 > uoyring airwodce 4] Aup-Bufins W 833 G 0 9000 g s0RmAY 01g PorwOmo) Hansodkefosz0cnune 3500 1)'.100v.JINYN 135 A0Sz sosmme 36001) . LOQY.JINVN 135 (L>ensodie)) 3o &Z

. AepLnBu i psii 2PNy 0 w900 Kqu KORSAY SRN] 81g PeTeIOmS loiAoszsacaunsrs3ISOal vsQAVLIINVN 135 9T

. ROyt 010} 2000IY 10 800 A s0RmAY RwT] 6@ PoRIORO| {azAos2seerunes i 350AY 0100V LIINYN 135 SZ

Awp-Ox0ui 4 1221 Py o seoq AQ sieseny sisnii] o Serepomo] {ouAosesecaunsizasoal. izaavianwn 136+ rZ

Anp-S30u W 990 o8 10 #90() Ayeg) sBRIeAY Suigen] ol SevemOmO) {osAosesoerune3500 1), 100V, I INYN' L 36 [34

Woop 0 o0 s ol Bupnt Uo peseq v *0 (1+eBuiwin-aBuay’ ansodve ) 3vyN'1 35~ [43

@oop o ebe oy pobe Y, o)eiea 6ee) {v'.ofvep, ) 3w 1 35+ iz

OO 19539 ) IPUBUAUO0 JO DOpOE SOTENS ] lommpiTnHme, (114

- Bug puw DU 10 SPRNIOIT paioeres U POERi PO SRR ji se i uieep] (Uamioli'l ol fwsioaicoien’ 1, ) SNV N 1 369 61

SINHOUOVN & Bu 1o Gjmquord peugep sesexd] opids 91

STX HOHOVIN W Durde 1o Aymwqard peuyep seowd Yeopd= £

$00pd 10 U w00 018 UC petvq BUAL 10 Aiequqoid o 198 (\pwrepd-1° 04id )} 3NYN 1 35 9t

05w pu 10pued w0 peseq BUp 10 Apeeqasd wq) Eews| a..&iﬁ.s%xoo#....ii&wiz.Bm.=a.&.!ss.(r:zoo.s....si..m:,.z..mm.?or_. dOOWLIX3| §1

ri

OB §ISOONE e ONHNLI= cl

#600p )0 wne Bupiuni 814 oF (DRON] JEZ} JOROY 15 Se0p BI0ed $9 N0 WpEw {r9360q+wney9360Q°, Werg3Ic00.J INYN 136° zl

Bo90p 10 Une Dupaunis 91 O (B4/8n) 9107 Io00uY 10 eeop 800l e Lins appe (913500 +wneg 1350(0", Wneg 13500, INYN 135 11

#0205 10 Wi DUt 918 OF (D100) § 221 Joosiy 10 Seop Sreed JRUNG 8PR {123500+uNs1 23500, WS L 23600, IAVN LI6™ ot

$OI0P 1 ik B 918 I (BBr) SGOg N 10 8eop 3 rwad jissiinG P {3900) +wne3800 1, WNsICOALITNVN' 1355 é

itpen Apaq Blin mam Uy 590p OF (B ) $5OOUV] PEZL JOI0O R §0 Samiy Sreed hiind SAS LLOWPEOOHY', ¥9360Q.) INVN L 36% []

1Bpe Koo Ox/On mn W weop o1 (BN U] 95000 Y) §10} I0POIY 10 SAY BI00A aLNG BIeAUD) {1oW8100UY".91350Q.) INYN 135+ [

140y Lpoq ByOn mpmn W weop of (B0 W |Z30UY) $274 1000 40 S YU SI06A JURLING SreAWD (oW 12004V, 123500 3NVN 135 9

100 Apog B WA Uy 930p of (B U §Od 1) GO PN 10 OXm B rwed JUisnD WAPARO Co;Bon._...wmootwiz.._.mwn SISOONNS] §

y

HNHNIOO N SANYANOD OHOWW HAM 0ILVIOOB8Y SINIWNOD SANVANOD OHOVIM| SIWWN OHIVW] ¢

. T

!
it voffeq va3 1 ] S6p1 "% 10GRPAON
O} pORRIGRG MO ey

M e £

10.3643



PPO9€°0T

Chem. v>§1!n§l.

Microexposure Model Submitied to
November 8, 1905 EPA Region It
J L

1

” .y ——— et e o

) |[MACRO NAMES _ /MACRO COMMANDS COMMENTS ASSOCIATED WITH MACRO COMMANDS N COLUMN H
4

5 |SUMMARY =SELECT{OUTPUT.XLS!SBS12) macro wites vahues 1o CUTPUT. XS fable
s =SELECT(OFF SET(ACTIVE.CELL()Neration.0))

7 =FORMULA(*=macroh.xisiieration*) counter for Neration number

8 =SELECT(OUTPUT XLSISC$12)

(] =SELECT(OFF SET{AGTIVE CELL{),Heration,0})

10 =FORMULA{*«macroh.xis|G*) | gender

11 =SELECT(OUTPUT . XLSISDS$12)

12 =SELECT(OFF SET(ACTIVE.CELL(), teration,0))

13 »FORMULA(*«macroh. xisistartage*) 8ge at which exposuree begen

14 »SELECTIOUTPUT.XLSISES12)

15 =SELECT(OFFSET(ACTIVE, Om:.o heration.0))

16 i {movers0, FORMULA(" h 0 rﬂg!c;ﬁz!: 8ge upan moving: “NA® ¥ engler dd net move
17 »SELECT(OUTPUT.XLSISF$12)

8 =SELECT(OFFSET(ACTIVE.CELL(.heration.0))

9 FORMULAC h.xdsideage’) age of deeth
20 wSELECT(OUTPUT XLSISHS1 3
21 =SELECT({OFF SET(ACTIVE.CELL{),Heration.0))
22 =FORMULA("w{macroh.xisTOTRATE S/mecroh. delexposure)/3e6.25°) avernge rate firough

23 =SELECT(OUTPUT.XLSISGS$12)

24 .mmrmﬁ.onumﬂ.‘,o«zm CELL{).Heration,0))

25 =FORMULAL ) xposure o

26 wSELECT{OUTPUT. xG_uSE

27 =SELECT(OFFSET({ACTIVE.CELL (), Reration,0)) :

28 =FORMULA["=macroh.deiLADDT") Lifotine Aversgs Dally Dose of toll FCBe

29 =SELECT(OUTPUT.XLSI$J$12)

30 =SELECT(OFF SET(ACTIVE,CELL() heration.0))

31 wFORMULA([*smacroh.xisILADD54%) Litedme Average Dally Dose of Arecler 1254

32 =SELECT{OUTPUT.XLSI$SK$12) :

33 =SELECT(OFF SET({ACTIVE.CELLY, heration,0))

M «FORMULA(" h.xisiLADD16%) |{Uifetime Average Oully Dose of Arsicr 1018

35 =SELECT(OUTPUT.XLSISL$12)

36 =SELECT{OFFSET(ACTI IVE.CELL() heration.0)) .
37 FORMULA(" h.delLADD21%) Liotme Average Dally Dr<s of Aredlor 1277
38 wSELECT(OUTPUT.XLSISR$12)

» =SELECT(OFFSET(ACTIVE.CELLQ heration.0))

40 =FORMULA(*amacroh. ds| ADDT) Avermge Dally Dose of oiel PCBa

4) ~SELECT(OUTPUT.XLSISO$12)

42 =SELECT(OFFSET(ACTIVE.CELL{ heration.0)) _

43 =FORMULA(* smacroh.ds! ADDS4")  Average Dakly Dese of Areclor 1264

44 wSELECT(OUTPUT.XLSiSP$12)
45 wSELECT(OFF SET(ACTIVE.CELL(,heration,0)) .
48 =FORMULA("wmacroh.xts]ADD187) Average Dely Dose of Aroclor 1018
[} =SELECT(OQUTPUT, XLSIS0812)
48 w8ELECT| *Ovﬂuﬂ. ?oq IVE.CELL() Weration,0))
49 =FORMULAL" h.elADD21%) Average Dally Doss of Avector 1221
§0 =RETURNQ) onds SUMMARY meere
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ChemRlisk - A Divislon of McL.arenHart

)

Microexposure Model Submitted to
Noverrber 6, 1905 : EPA Reglon Il
M N [
1
2
3_|MACRO NAMES |MACRO COMMANDS COMMENTS ASSOCIATED WITH MACRO COMMANDS IN COLUMN H
4
5 IPERCENTILES1 |«SET.NAME(‘five TLADD*,PERCENTHLE(OUTPUT.XLSISM$13:0UTPUT.XLSISM$5013,0.05)) t end of simulation, cak-uk y statietice of LADOS for total PCBe, Aroclor 1284, Aroclor 1221, and Aroclor 1018
[ =SET.NAME("tenTLADD® PE RCENTILE(QUTPUT XLSISM$ 13:0UTPUT.XLSISM$5014,0.1))
7 =SET.NAME(*fifteen TLADD" PERCENTILE(OUTPUT.XISISM$ 13:0U TPUT.XLSISM$5014,0.15))
8 »SET.NAME(‘twenty TLADD",PE RCENTILE(OUTPUT. XLSISM$ 13:0UTPUT.XLSISM$5014,0.2))
(] »SET.NAME{twentyfiveTLADD",PERCENTILE(QUTPUT.XLSISMS$ 13:0UTPUT.XLSISM$5014,0.25))
10 wSET.NAME("thirty TLADD’,PERCENTILE(OUTPUT.XLSISMS 13:0U TPUTXLS!SM$5014,0.3)) N
11 =SET.NAME(thirlyfve TLADD®,PERCENTILE(CUTPUT.XLSISMS$13:0U TPUT.XLS!SM$5014,0.35))
12 «SET.NAME (orty TLADD®, PERCENTILE(QUTPUT.XLSISM$ 13:OUTPUT.XLSISM$5014,0.4))
13 =SET.NAME (fortythve TLADD*,PERCENTILE(OUTPUT. XLSI$M$13:0U TPUT.XLSISMS5014,0.48))
14 wSET.NAME(‘1itty TLADD' PERCENTILE(OUTPUT.XLSISMS$ 13:0UTPUT.XLSISM$5014,0.5))
15 =SET.NAME(‘fityfive TLADD" PERCENTILE(QUTPUT.XLSISM$ 13:0U TPUT.XLS!SM$5014,0.55))
16 »SET.NAME ("ahdty TLADD" PERCENTILE(OUTPUT.XLSISM$ 13:0UTPUT. XL SI1SM$5014,0.6)) N
17 =SET.NAME("sixty!veTLADD®,PERCENT I E(QUTPUT.XL SISM$ 13:0U TPUT.XLSISM$5014,0.65)) -
18 =SET.NAME({"seventyTLADD" PERCENTILE(OUTPUT.XLSISM$ 13:0UTPUT.XLSISMS5014,0.7))
19 =SET.NAME(*seventylve TLADD' PERCENTILE(OUTPUT.XLSISMS 13:0UTPUT.XLSISM$5014,0.75))
20 wSET.NAME("elghty TLADD’ PERCENTILE (OUTPUT.XLS!SM$13:0UTPUT.XLSISM$5014,0.8)) .
21 =SET.NAME(sightyfive TLADD* PERCENTILE(OUTPUT.XLSISMS 13:0U TPUT. XLSISM$5014,0.85))
2 wSET.NAME(‘ninety TLADD* PERCENTILE (QUTPUT.XLSISMS 13:0UTPUT.XLSISM$5014,0.9))
23 =SET.NAME(*ninetyone TLADD* PERCENTR E(QUTPUT.XLSISMS$13:0UTPUT.XLSISM$5014,0.91))
24 SET.NAME(*ninetytwo TLADD® PERCENTILE{OUTPUT.)X.SISMS 13:0UTPUT. XLSISM$5014,0.92))
25 wSET.NAME(*ninetythree TLADD",PERCENTILE{OUTPUT.XL StSM$ 13:0U TPUT.XLS!$M$5014,0.93))
26 wSET.NAME(*ninetylou TLADD® PERCENTILE(OUTPUT.XLSISM$ 13:0UTPUT.XLSISM$5014,0.94))
27 =SET.NAME("ninetylive TLADD® PERCENTILE(OUTPUT.XLSISMS$ 13:0UTPUT XLSISM$5014,0.95))
28 wSET.NAME(ninetysixTLADD", PERCENTILE(OUTPUT.XLSISM$13:0U TPUT.XL S1$M$5014,0.06))
29 =SET.NAME( ninetysevenTLADD' PE RCENTILE(QUTPUT.XLSISM$ 13:0UTPUT.XLSISM$5014,0.97))
30 =SET.NAME(*ninetye\gtTLADD"PE ACENTILE(OUTPUT.XLSISM$ 13:0UTPUT.XLSISM$5014,0.98))
31 SET.NAME( ninetynine TLADD" PE RCENTIE{OUTPUT.XLSISM$13:0UTPUT XLSISM$5014,0.90))
32 =SET,NAME("mexTLADD" MAX(OUTPUT.XLSISMS13:0UTPUT. XLSISM$5014)) -
33 wSE T.NAME ("minTLADD® MIN(OUTPUT.XLSISM$13:0UTPUY.XLBISM$5014)) 5
M =SET.NAME('meanTLADOD AVERAGE(OUTPUT.XLSISM$ 13:0U TPUT.XLSISM$5014))
35 =SET.NAME(‘fiveLADDS4" PERCENTILE(OUTPUT.XLSI$J13:0UTPUT.XI.S1$.$5014,0.06))
3 »SET.NAME(tenL ADDS4° PERCENTILE(OUTPUT.XLS$.$13:0UTPUT.XLSI$.1$5014.0.1))
37 =SET.NAME("TfteeniADDS54" PERCENTILE(OUTPUT.XLSHJ$13:0UTPUT.XLSISJ$5014,0.15))
38 =SET.NAME("twertyLADDS4",PE RCENTILE (OUTPUT.XLS18.$13:0UTPUT.XLS!$.$5014,0.2))
) =SET.NAME (‘twertyfiveLADDS 4", PERCENTILE{OUTPUT.XLS!$ 58 13:0U TPUT XL 518.$5014,0.28))
40 wSET.NAME(‘thityLADD64",PERCENTILE(OUTPUT. XLS$813:0U TPUT.XLSI$.85014,0.3))
41 =SET.NAME(‘thirtyliveLADD54°,PERCENTILE(OUTPUT.XLSI$.$13:0U TPUT.)0_S!$.185014,0.35))
42 wSET.NAME(YortylL ADDS 4", PERCENTILE(OUTPUT.XLSIS J$13:OUTPUT.XLSISJ$5014,0.4))
43 [=SET.NAME (‘fortytivel ADDS4* PERCENTILE(OUTPUT.XLS!$J$13:0U TPUT.XL S1$J85014,0.45))
44 SET.NAME(fiftyLADDS4* PERCENTILE(OU TPUT. XL, SI$J$13:0UTPUT.XLSIS$5014,0.5))
45 WwSET.NAME("fiftyfivel ADD54",PERCENTILE(OUTPUT.XL SISJ$13:0UTPUT XL S1$J$5014,0.55))
46 =SET.NAME("sbtyl ADDS4" PERCENTILE(OUTPUT.XLS1$.J613:0UTPUT. XL SI$.i$5014 0.6))
47 =BET.NAME("shylveLADDS4" PE RCENTILE(OUTPUT.XLBIS/$13:0UTPUT. XLBISJ85014,0.85))
48 wSET.NAME( severtyl ADDS4" PERCENTILE(QUTPUT )AL Si$$13:0UTPUT. XLSI8J$5014,0.7))
49 =SET.NAME(‘soventyliveL ADDB4",PE RCENTILE (OUTPUT.XLSI$J$13:0UTPUT.XLS18J85014,0.75))
50 =SET.NAME(sightyLADDB4" PERCENTILE(OUTPUT.XL818.$13:0UTPUT.XLSI$.85014,0.8)) :
3] =8ET.NAME(*sightytiveL ADDS 4°, PERCENTILE(OUTPUT.XLS1J$13:0U TPUT.XLS!8.85014,0.85))
82 =SET.NAME("ninstyl ADD84" PERCENTILE(OUTPUT.XLS18J$13:0UTPUT. XLB!8.85014,0.0))
83 =SET.NAME('rinetyoneLADDS4" PERCENTLE(OUTPUT.XLEIS$13:0UTPUT.XLSI$.J85014,0.01))
84 =BET.NAME( rinetytwol ADDS4° PERCENTILE (OUTPUT XLBI$J813:0UTPUT.XLB18.J$6014,0.92))
:s‘ =SET.NAME(*ninetythreel ADDS4", PERCENTR E(OUTPUT.XLS1$.813:0UTPUT.XLS18.485014,0.93])

=SET.NAME( ninetyfour, ADDS4", PE RCENTIL E(OUTPUT XL Si$.$13:0UTPUT.)0. SI$.$5014,0.04))




o

O VI0SEIS DU LNGLNO ELS TS LALNOITNINIDN I 8 INYN'L IO

(80 ¥ 1058 S DCLNGLNOCI SIS I LNALNOITNINIOKS s 120avIsAlAnDie JINWN" L 35

~ (00 viosE WS DCINALNGEIS IS I 1NGLNO)3 I INSOU 3d -0 2GGV KNG, ) 3NN L36= oLt
S 0¥ 0585 IO INdLNOEI $ 1915 DCANALNOI TN INIOH S - s COOY TeNKIonss SNV 1 35% fso0t
{(°0'r1058 8IS DCLNALNOTIS S IC L NALNOITNANIO I -1 ZAAV 1Knes, SNV 1 35~ 901
_T59'071051$IS T LOALNOELE 1SS DL LNALNOIT WINIOW3d -1 200V ISAPes )NV 135 201
(0071055 IS DO LNILNCEIS IS IO LNALNOITULNI I 30 | ZGAV RIS, NV L6~ L
TS5 0y 10SISSIC LNGLNOCISHIS DX LNALNOIT HINIIE I - 1200V eAIKALIINYN 135+ 501
(S 0¥I0SS IS DO INALNCTI S 815 W LNALNOITNINIOUI - 120V WU SNV 1357 {rot
(Y o¥I0snNSISUCINALNGE IS DO LNALNOII WUNIOG3d 1 2OV ISAAIOL SNV L55= fcot
(0710547815 TC LNALNOEL WS DCLNGLNOITNINIOU I LZOOY VUOLTINVN L35 lzot
BE0'y 1 09 THB DU I NALNOC L WIETC INALNOTIHINIOU 3d | ZOGY AP JINYN 1365 liot
(€0 10aBIBDCINALNOELE WIS IC LA LNOIANINIDU I 21 200V VAUR, JINV 135 1
- G20y 10SS IS INALNOE} 18IS D ANGLNOITUINION I - 1200V PRI SN YN L35S 86
((z'0’r 10597816 O 1NALNOE IS 186X LNALNOIININIOU I, s ZAOV LWLIINYN L36= 96
((31°0'y L0st SIS DCLADLNOTII MBI 1N LAOTTNINION 3d". L ZGAV NSRRI INWN LI~ 16
{10’y 0SS TSISNCLALLNOELSISISTC ANALNOI T U INIDH I . 1 20OV HOLIIAWYN 135~ 96
{{50'0'v1055815 X LNALNOEL SISO LNGLNO)TUINIADH A, IZGGY WAL I NN L3S= S6
((r10SSIS D LN LNO'ELSNSIS DO LNALNOJIDVHIAY .81 0OV e, IAWN 1I5= 76
U L 0SHIRS T LOLNOEL SIS N LN LNOININ -1V ML, | INVN 13S= 6
1 0sSHSISTC LNALNO-EI$M$IS DO LNALNOIXYN .01 GGV WL SAVN' 135= z6
{660 ¥ 10SIMSIS T LNALNOTINSISTIC LAALNO) T INI O 3,01 GOV 1K, ) SNYN 136+ 16
[{80°0'y 1 0SNSIS DO INALNCEISNSIS TN LN L NOIININIDH 34,91 00V WBeKeun ]I VN 1 36+ 06
(Un'0'y10aMi818 DO LNAINOEI SIS DC LNALNOI T UINIDU IS 01 OV 1srse s JIAVN 1 36 [3)
{(96°0'¥105$X$1STC LNALNOEI SIS DC LNG LNOJ I UINIOH S .95 OGY HIRASUN,J3NYN' L35~ [T
({96 0P 1 OSSO INALNO L SHSISIX LA LNOJTUINIOU 3 - 91 GOV ISARKSUN, ISV 136~ 19
{{r6°0'¥ 10SSUSIS DC LNALNOTISHSIS ICLNALAO)TUINIOUIT .51 GOV INOTRURE, INYN LIS~ 9%
(28°0°Y LOIDUSIS DO ANDLNO-ELENSISTC LNALNO) TN INI D 3".91 GOV IeORRKSUN, JINWN 1 35= Se
{280’y 10SHISIS N LNILNOCISNSISTCLNG LNOANINTDH I .91 OOV 1OMARINL) INYN- 135= Ve
{16°0'y LOSDIISCLNAINOCINISISDC 1NALNOII W INIDE I .91 OOV 19u0KIsuns, SNV L35 €9
{e'0'viosHISIS T LN LNO-ELSNSISTN LNALNOIIHINION I .01 GOV IS JINYN 135~ 4]
((50°0°v LOSHISISIN LN LNOEL SNSIS X LNDLNOIINLINTOU 3,94 QOVIeAMDBIe ) SAVN 195+ )
(00 10aM8B I INILNOTINING IC LNAL N0 TN INIOH 3d .01 GOV IAMDJINWN 136 09
L0V IOSSHSSIC LA LNOEH $3SIS X LAD LNOIANLNIOU 3,91 GOV ISAKNeARs SNV 1 355 [
((£'0'yiosHSISDC LN LNO ELNSISIC LNALNOIININI DU 9L OV oA, JINYN 1 36% [}
(59071 OSNSISTC LNALNOTITNSIS DC LNALNOI I KINIOH 3 .91 GOV 1T, ) SNYN L35 £
{80y L0SEHMIS X LNSLNOCL SIS I LAALNOIT NINIOU I -0+ GOV TANS,JINVN 1355 (2
T155°0° P LoSSHSIS T LNALNOEI$HSIS I LADLNOITHINIOU 3,51 GOV IAKALIINYN 1357 SL
{l5'0r1055181S 1N LNOELHSIS X LNGLNOITULINIOH IS 90OV Vil ) INVN 135~ [Z3
“Usr o iosESISDC LNALNOEI $H$IS DC LN LNO)TNINITUIS -8V GGV 1SN KUOLI SN 135 €L
[FoVIoSHISIS X LNALNOEI $Y$IS X LN LNOJ3 L IN3OH3d .84 0QV WIOLI 3NV L35 TL
((Se 071 0§NSISTC LNLNOEI$M$IS T LNALNO)T UINIOE 3 .81 OOV PMHUILISAYN 135 [V
{le0'r10s$X8iS DO LNALNOEI SIS DCLNALNOIF UINIDU I’ 9L GOV IAURIL) SNV 1 36% 0L
{(52°0'v10SSMSIS DO LAALNOCE $3$IS T LN LNO) 3N INSOU3d'. 94 OV WAAemL, I3 YN 1357 69
{Z'0'»1085X8$IS DCINDLNOEI SHSIS X LNAANOII BINIOHIL R I OOV KM, JINVN L35 99
{SL0P10SHISIS X LA LNOCI SIS I LNGLNOYI 1INTOH 3,91 GGV SHL NN 135 19
{10y 1os SIS TN LNDLNO:CLSNSIS IC LNALNOIIUINI DG 391 OOV oL SNYN 135 99
{50'0'y10SHHSISIC LNALNOELOISISIC LN LNOII W INIOUIA" 91 00V 19N INVN LIS <9
{{riossrISNCLALLNOEI SIS LNSLNOIIOVHIAY FSAQV VPR, | INVN 135~ (2]
{r1088r$1SDC LNALNOCI SIS IC LNALNOINIW P SOOVIWGI,J INYN 1 36=] <9
{lr10S$r$ISCINALNGEIST SIS LDALNOIX VW' P SO0V Ww,JINVN 135= z9
{06°0'y10SSCSISTC LAALNOTISSIS DX LD LNOIZUINIO ' FSOQY TeURAWUN,JINVN L3S 19
((86°0'y LOSESISTXCINALNOEISTHIS TC LN LNOVI NN 3" rSQQV LB Keup )3V 135= 07
{z6°0'Y105$r$IS DCLNALNOCHINIS TN LN LNOIFUINI DU IS . Y5O0V HeweeAouis J 3NN 135w 6S
{{06°0'YLOSSISIS T LNALNOEI SIS LNALNOJTNINIOH I ¥SOQY XIsKUR, JINVN L35 e
((o8°0'y 1 05$r$iSDCINALNO EL$T SIS LN LNOIT I INIOH I ¥SOAV IR, SNV 135= %]
N W
{1 vorBeyj vd3 G661 ‘9 JOTAUBAON
O} POHALGNS [SPOY SINGONSOINN

(

HRHAIIRTION JO UOISIAID VY - HsiLileyD

(

10.3646



10.3647

STIN$IS DCLNDLNO #5800 e R e o9
(r2$N$iSDCINDING FSOAVIAN RSO W=, Ty INIO I~ 19
(EZ8n$is DCINALNO . ysOaVIsAlKpuencyy WV INWHO 3= oy
{zz3n8I8DC INdLNO" ySOaV ViR o "V INNO = o9l
(1280818 X" LNALNQ" FEAQY ARG Uiomu= Ty N0 3% o1
(02$N$iSDC INALNO’.¥FSAQY TOHMX YOO W= W INWHO 3= oot
(8183n$1STCLNALNO" ¥SOQVISANA YOI W INNGO = 1
[91SNSISTC LNALNO" FSOQVTIAR I YaR R Ny INAHO ™ 19t
LiSNSISDCLNLNO ySOGY 16N Aiuesy s yoms Ty INAIO> 091
(943n$15 D0 LNALNC FICaV KRS YOOWI= TV NGO 651
(S18n$ISDCLNALNO".YSOaV Iise s oOowM TV INNYO I oSt
(P 1$N$ISIC LNDLNO'FSAQY UK GO Ty ININIOI= LS
(e15N8IS DO LNALNO" . FSGaV e oo mus W ININEO 3= 951
(2rx$ISC LNLNO . AQVILUweW]spCyo o=V INWEOI= 551
(Lr$X$ISIXCLNGLNO".0AVT UMY G W=, Y INNHO 3= psi
{orsx$1S1X 1nd 1N0".cavI IXWIBR Yo w IV INWEO 3= €Sl
(BESX$ISTX ANDLNO' Q0T Louukisipiispiyoionis Iy NGO 3= Zs1
{BesX3IS DU LNIING . GaV 1L NBeKsupieic yosonu= Yy INAIO 7= st
__Uesx$is1IndLnG’ Qavi1usAseKisuni o Seiie Sy INNLO 1= 5L
(9e$x$1STXCLNALNO',. 00V LxisKisuusp Yo wii=, Y INWHO 3= lorL
(SExSISDCLINALNO" .0V ILONA RN GO DW= IV INWHO levi
(resx$iI5DCLNALN0 . QAVILNOA BN YoIowum, Sy INNHO 3= Lyl
{CesX$iISC LN LNO .0GVILsWKeUsX Yoowlm Sy INNHO 3= adl
Zesx$ISVCLAMLNG QO I omAeumisx yanew= Y INNE0 4= SPL
{1esx$iSDCLNAINO' . aaV 1 suokisurijepcyoscnius Jy iNWLO 3= L
loesxsis1nd1nG .aaviiAisupjspeyoswue W INWHO 3= levl
(625X $1SVCLNALNO’. GOV ILeNAB0 T QoD Wi, SV INNE O 4= levt
(ezsx$1s ™ 1nd N0’ aavuAbiespcioon=ViNALO 3= iyt
UZSXHSTX LNDANO' GOV UL s KueAss) SN UGS WL Sy INWHO S oL
{92$%$15S X LNALNG" .00V 11 Auenesapcyoswmum, W 1TWHO 7= 61
(52$x$1ISX 1N 1NO" . OOV LLSAAX 0N Yoo Fy INNLO 3= ecl
(r2$x$ISNCLNALNG" 0OV Agsispycsdmie, J INWHO 3= [y
(E2$X$1SIN LNALNO’.0aV T Lenikyua o ews Jy Wt 0= 9ct
(2zsx$iSCLNGING" . GavT Apawpcnwus W inWHO 3= set
(U 2SX$ISTCLNGLNG'.AAV LA Ku04 0 YOI wlim IV NGO S™ el
{ozsx$iS 1N LNO’.AQV LA O UcR T W INAHO I~ €cl
(818X $1S1CLNALNO", OAV L SAKURIF R G wii= YW INNHO 3= el
(815X $1ISNCLNAINO',GAVILA IS 0id W= IV WO 3= 1et
L1sx$18 X LNdIN0" .00V 1L eN UMyt 4o Wi W INWHO 2= ocL
{1 HSICLNALNO AV L ARemi s LoD miI= Y INWHO 3= 6Z1
(S 15X $ISTCLNGLNO".AAV LUseRoxoIowwm Ty INNIO 3~ 9CL
(v 1 $X 89X LNALNO".GQVTLusUSH YOOI T INPRIO 3 zL
LLNLNO % 9101 10002y pue "1 22| sopoouy “veZ| 10p0iy @G 901 204 80OV ] 10 SomEIne oam Vo o pUe 19 {E18X816 X LNALNO". OOV SAHRCGIOBL= S INWHO 3= 9Tl
SZL
T ioss 186 DCLNIINOEI$ 1815 X LN 1NO) JOVHIAY. 1 200V Heow, STV 135= Y1
{(r1 0S81SIEDCLNGLNOELITSISIC LN LNOININ, 120GV RN, ) INVN 1355 (¥4
lr108$1$ISCLNALNO-CIS SIS LAALNOIXYA', s 200V P, SAVN 135 (44}
60°0°v 105§ SIS DC INALAOCIS SISIX LN LNOIT U INIOU I - | ZGQV IRIAwon JSAYN 135 izt
{(66'0%105$15IS X INALNOEIS IS IC LNd LNOITUINIOE S - 1200V HBIAe0 JINVN L35= lozL
(t6°0'r 1055 18IS DCLNGLNOCLSISIS D LNALNOITNINIOU I, 120 AV NN Kioun, JINVN L 35= latt
((96°0'¥10§$1$ISTC LNALNOECISIHS I LNALNOIININIOH I d -1 2GQY PISKISUK, JINVN 1 35%) m
{{96°0’r10S$IISC LN LNOEL SIS LNALNOIININTOH I 620GV TSI, SNV 135" an
?.c.:ea.ﬁmds.:&aa,aiﬁx.v:&:omizwomwa.._Saﬁso;.oséws«.z.pmw.. 911
6’0’ 10SS SISO LN LNOE1$I8ISTNC LN LNOTTNINIOH 3. 12G AV 1PeAAeUN ) SNV L35 St
{28°0'r 1 0SS IS IXC LN LNOCHEISIBIN LNALNOITUINIOH 3", | 200V 1omAsurs JIA VN L35%) yil
{(16°0"v 1 088TI8IS DO LA LNOELSISISTC LNGLNOII HINIOH TG i Z0QV IWORe LU IWYN LIS CLL
[+] N W
0 uoer vd3 S661 ‘9 0quIMON
O} POHRUGNS POYY SNSRIl .

USHAIMIETOW J0 UOISIAIQ W - NB{LIWeYD

( ( (




(1 ZSMBISDCINALNG L1 SPCYAO B, 4=

(02sM8ISDCLNALNO'. L20aV VioRs Yoo s,y (WO =

(BISMSIS I LNLNO . 1ZOAV NGRS OO WU, TV WSO 2=

(o1 SMEIS X LNdLNO', 1ZAAY VGO oo i, W IO I~

ISMIEDCINGLNG' 1 200V IsNASMm sp 0B IV I NSO 2~
[918MI8CLNGLNO". 1 200V iuem & Yo o= N 1NIO I~ 612
(S13MEIBNC LN LNO', L ZAOV ISSL SO Sy INHO 3= oLZ
(P ISMSISTX LNdLNO". 1ZQOV sisR JYINWEO 3= 3
(e1smsis DCINALNO' LZaav e yoRw= VINNGO 3= 917
(Zraasis D LNJING' 0L QA VIIEBUIIE OIowI=, )V INNGO 3= 912
(I7SASIS DU LNALNO' 01 OOV A M GO OWU= Y INWLO 3% rLT
(0r3A$iS I LNAINO"91GGV PeWeNUo D=, VNGO I= €1z
(6C$ASIS X LNLNG". 91OV SURKeUN KOS9 W SV ININHO = ZIT
(BESASISTDCLNALNG' .61 GOV IMBIeReuieR 0o w= Y NP0 1= {iz
UESASIS TCLNALNO, 91 GOV Kierseliuni Bpeio oo Iy NGO 2= iz
(9esASISIC LNALNO'.91 0OV PR suR sp 000 wI= Y INWHO 3= lsoz
(SESASIST( LNLNO'.910aV At s Yo Iow Y INWHO 3% leoz
{resasisCLNAING S GaVINOKisuliisiy JVINAHOS= 753
{ECSASISIC LNLNG, 91 GAV e KA SR YO owI, Y IR0 3= 90z
{Ze3AS16C LNALNG', 61 OQY oMK O Yo o0w= W INPaiO 4= S0z
{LesASISDC LNALNG', 810GV TsucheuuspyGioniie, Y INWHO =, roT
{oesASISTIC LNdLNO". 91 GaV KU s GasowI= Sy NGO 4= 3
(625ASISTX 1NALNO" .91 0OV IeR KRB e oW Sy NGO 3= z0z
(82SASISDC LNALNG' .81 Qv AWBieispiyoonu= VIO 7 10T
(23A3$15 0 1NAING’, 9100V 1eMAusnen s oiowi= S N0 3= 002
(9Z$A$IS X 1NALING". 9100V TAASS SN YOIML= IV INWLO 2= 1661
(SZSASISNCLNDLNG B 1AAVINAXis oo W=, )W INNEO 3= 961
(rZSASISDCLNDLNG 8 10QV NS B yoiowLs, Y I NGO 3=, 61
{EZ8ASiISDCLALLNO". 91 aav1emKiispc yoeuie Ty NGO 3% 961
ZzsAsisNCINdINA 91 QO IKinsK Yo W= INWHO 4= S6L
(1Z3ASI8 DO LN LNO’ .91 GaVIsAkouspr oW W INWGO 3= !
{oZ8A$15DC LN LNO" 91 CAV IO RR OIOww= IV INWHO 3= col
BL3ASE N LNALNG" 910GV ISR N o R RIS IV INNG O 3=, Tol
(01SASISC LNALNO" 91 AAVIRAGIIC Yo W= IV TNWHO 3= 161
(LISASIS X LN ANO 91 GOV IeAMAIS MBI YOISWA= TV INNEO 4% 061
{91 ASISDCLNALNO", 9100V AeMBp L0 DW= I IANL O3, leet
(SLSASISDCLNALNG . 91 GOV KIS HIX O O% W= Ty INNEO 3= 1991
{r18ASISTC LN LNO" 910GV Weols R YoIBU= Sy IANHO 3= L9l
(C1SASISTC LN LNO’, 81 GOV AR WOSew Jy IANE O3~ 991
(ZY8nSISDCLNLLING' ¥SAQVIUNSWIIN YOOI~ Ty INNLOI= Iset
{ir$n$ISTC LNALNO' ¥SAQV Wjuijeplyaiowuim Jy IO~ jvet
(0r$NSISTC LNALNO . YSQQY PewispCyaisnum W INWHO 3= lcet
(8ESN$ISC LNDLNO . rSOGVIeuUKisu s o onl» Sy INNHO 3= fesl
{esn$ISTC LN LNO  rSAAVIRBIPARUNBX Yoowti= Sy LD 3= 181
LesnsisDCANdLNO  rsaavivenss s yoowu=JyinndO 2= 091
(9E$NSISHCINGLNO ¥ OQV P KpiuimX 4o DW=, )y INAIO 2= 641
(SESNSISTC LNGLNO Y SQAVISAKISuN SR YO I5Wu=,  INNHO 3» 941
(resnsis CLNALNG" wSQavInofisuiujspiyoneus Sy iNWHO 3= m
(EE8HIS K LADLNO . ¥SOV 1PN YOowL= Sy NI 48] 21
(2esn$ISCINDLNG' ¥ SQaVIoMAsi s yoIoww= Yy INALO 4= SLL
{1£8n$ISNC LN LNO s QaV eucKeumsi oiowwe= Ty iNNLO 3= il
{oe$n$ISDC LN LNO" rsaavikisupispqoiowi=, i INNGO 3= el
(6zsnsisDCLNALNO" FSOGVIONAD e IR yoIRI= IO 3= Ll
(82$N3$ISDCLNALNO" OOV IANBI SR YooR= W INWHO 3= 1Ll
{28181 DCLNDLNO’ rSOGVISNAaAes SR U0 WI= Y INNHO 1= [
(928N8IS DCINALNO" ¥ SAQVIAUseS SR (o 0WW= Sy INNHO 3= 691

N W
It vodey vd3 S664 ' J0QUSAON
O} POLILGNS |9POYY SINSOCANIONN

(

UBHAIIETION 10 UOISIAIQ Y - BILAUD

(

10.3648



6%9€°0T

ChemAisk - A Division of McLarenHart

3

Microexposure Model Submitted to
November 8, 1995 EPA Reglon il
N
225! =FORMULA("=macroh. xisf#tyl ADD21*,0UTPUT.XLSISWS22)
226 «FORMULA( =macroh,xie ! ityliveLADD21°,OU TPUT. XLSISW$23)
227 wFORAMULA( h.delehdyLADD21" OUTPUT XLSISWS24)
228 wFORAMULA(wrmacroh.dstalxtyliveLADD 21, OU TPUT XL SISWS28)
229] «F ORMULA{*«thactoh delesventyLADDZ2 1°,0UTPUT.XLSISWS26)
230 wFORMULA(*=macroh,dsissventyliveLADD21°, OUTPUT.XLS!SWS27)
231 =F ORMULA(*wmacroh. dsleightyLADD21° OUTPUT.XLSISWS28)
232 »FORMULA( smacroh.deteightylveLADD21*,OUTPUT.XLSISWS20)
233 »F ORMULA(*=macroh.dsininetyLADD21*,0U TPUT.XLSISW$30)
R =F ORMULA(* smacroh.dsininetyonelLADD21*, CUTPUT.XLSISW$31)
235 =FORMULA("=macroh.dsininetytwolLADD21*, QU TPUT.XLSISWS32)
234 FORMULA( =mactoh.dgininetythresL ADD21*,0U TPUT.XLSISW$13)
237) »FORMULA( »macroh. dsininetyfourL ADD21* OUTPUT.XLSISWS34)
238 »FORMULA(*smacroh.deininetyfiveLADD2 1, OUTPUT.XLSISWS3S) -
239 »FORMULA(*smacroh.xdsininetyshd ADD21° OUTPUT XL Si$W$36)
240 =FORMULA{ mmacroh. xisininetysevenLADD21*,0UTPUT.XLSISW$37)
241 «FORMULA{’ »macroh.xdsIninetyeightLADD21* OUTPUT.XLSISWS38)
242 wFORMULA( smacroh.idsininetynineLADD21* OUTPUT.XLSISW$39)
243] =FORMULA{® h.dsimaxt ADD21°,0UTPUT.XLSISWS40)
244) =FORMULA("smacroh.xisiminLADD21°, OUTPUT.XLSISW$41)
245 wF ORMULA(*wmacroh.dsimeanlADD2 1*, OUTPUT.XLEISWE42)
=RETURN)

snds PERCENTILES! mecro
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ChemR. ) Division of McLarenvHart

\w/

Microexposure Model submitted to
November 8, 1895 EPA Reglon i
4 Q R
1 ) ]
2 . |
3 |MACRO NAMES |MACRO COMMANDS COMMENTS ASSOCIATED WITH MACRQO COMMANDS IN COLUMN H
4 ¢ N .
§ |PERCENTRES2 |=SET.NAME(tiveTADD",PE RCENTILE(OUTPUT.XLSISRS$13:0UTPUT XLSISA$5014,0.05)) at ond of simulaton, colovk mmary statistice of LADDS fos fotal PCBe, Arocior 1264, Aroclor 1221, and Arocior 1016
é =SET.NAME(tenTADD' PERCENTILE(QUTPUT.XLSI$A$13:0UTPUT.XLSISA$5014,0.1))
7 »SET.NAME("fiteenTADD",PERCENTILE(OUTPUT.XLSISRS 13:0UTPUT. XLSI$R$5014,0.18))
8 «SET.NAME ("twenty TADD* PERCENTILE(OUTPUT. XLSISR$13:0UTPUT.XLSISAS$5014,0.2)) .
9 =SET.NAME ("twentyliveTADD* PERCENTILE(OUTPUT.XLSISRS13:0U TPUT.XL SISA$5014,0.25))
10 «SET.NAME (‘thirty TADD®,PERCENTILE{QUTPUT.XLSISA$13:0UTPUT. XL SISA$5014,0.3)) N
11 =SET.NAME (‘thity!ve TADD",PERCENTILE (OUTPUT XL SI$R$13:0U TPUT.XLS!SA$5014,0.35))
12 «SET.NAME (forty TADD',PE RCENTILE(OUTPUT.XLSIS RS 13:0U TPUT.XLSISA$5014,0.4))
13 =SET.NAME (Yortyfive TADD* PERCENTILE(OUTPUT.XLSISA$13:0UTPUT. XLSISR$5014,0.45))
14 =SET.NAME (‘fitty TADD* PE RCENTILE(QUTPUT.XLSISR$13:0UTPUT . XLSI$R$5014,0.5)) *
15 wSET.NAME (Tiftyllve TADD® PERCENTLE(OUTPUT.XLSI$R$13:0UTPUT XL S!$R$5014,0.55))
16 »SET.NAME(‘sixty TADD",PERCENTILE (OUTPUT. XA SI$R$13:0UTPUT. XLSISR$5014,0.8)}
17 =SET.NAME (‘sixtyfive TADD*,PERCENTILE(OUTPUT.XL SISR$13:0UTPUT. XLSISR$5014,0.65))
18 =SET.NAME(*seventy TADD",PERCENTILE(OUTPUT.XLSI$R$ 13:0UTPUT.XLS!$R$5014,0.7))
19 =SET.NAME(‘seventy!ive TADD", PERCENTILE(QUTPUT.XLSISR$13:0U TPUT. XLSISR$5014,0.75))
20 wSET.NAME("sighty TADD" PERCENTILE(OUTPUT.XLSISRS 13:0UTPUT.XLSISRS5014,0.8))
21 =SET.NAME(‘eightyive TADD® PERCENTILE(QUTPUT. XLSISR$ 13:0UTPUT. XL SISR$5014,0.85))
22 wSET.NAME ("ninety TADD" PERCENTILE(OUTPUT.XLSISRS 13:0UTPUT.XLSISA$5014,0.9))
23 wSET.NAME("ninetyons TADD*,PE RCENTILE(OUTPUT.XLSISR$13:0UTPUT.XLSISR$5014,0.91))
24 =SET.NAME( ninetytwo TADD* ,PERCENTILE(OUTPUT.XLSI$ RS 13:0U TPUT.XLSISR$5014,0.92)) R
25 «SET.NAME (*ninetythres TADD® PERCENTILE(OUTPUT.XLSISRS 13:0UTPUT.XLSISRS5014,0.03))
26 =SET.NAME(‘ninetylou TADD",PERCENTRLE(OUTPUT.XLSISR$ 13:0U TPUT.XLSISR$5014,0.94))
27 =SET.NAME(*ninetyfive TADD",PERCENTILE{OUTPUT.XLSISR$13:0UTPUT. XL SISR$5014,0.95))
28 =SET.NAME("rinetysixTADD® PERCENTILE{OUTPUT.XLSISAS13:0U TPUT . XLSISR$5014,0.96))
29 aSET.NAME("ninety \TADD*,PERCENTILE(OUTPUT.XLSISR$ 13:0UTPUT. XL SISR$5014,0.97))
30 wSET.NAME(“ninetyeightTADD" PERCENTILE (QUTPUT.XLSI$R$ 13:0UTPUT.XLSISR$5014,0.98))
31 wSET.NAME( ninetynine TADD* PERCENTILE(OUTPUT.XLSI$R$13:0UTPUT.XLSISR$5014,0.90))
32 mSET.NAME ("maxTADD* MAX(OUTPUT . XLSISR$13:0UTPUT.XLSISA$5014)) ]
3 =SET.NAME("minTADD’ MIN(OUTPUT. XL SIS RS 13;:0UTPUT.XLSI$A$5014))
3 =SET.NAME("meanTADD* AVERAGE(QUTPUT.XLSISR$13:0UTPUT. XLSISR$5014))
35 «SET.NAME(iveADOS4" PERCENTILE(OUTPUT.XLSI$.J13:0UTPUT XL SI$0$5014,0.08))
36 =SET.NAME(1enADDS4" PE RCENTILE (OUTPUT . XLSI$0O$13:0UTPUT.XLSI$085014,0.1))
37 »SET.NAME(TteenADDS4* PERCENTILE{OUTPUT.XLSISO$13:0UTPUT.XL SI$0$5014,0.15))
38 «SET.NAME(twertyADDS4* PERCENTILE(QUTPUT.XLSISO$13:0UTPUT.XLSI1$0$5014,0.2))
39 =SET.NAME(“twentyflveADDS54* PERCENTILE(OUTPUT. XL SI$0$ 13:0UTPUT. XLS1$0$5014,0.25))
40 mSET.NAME("thityADDS4", PERCENTILE(OUTPUT.XLSI$0$ 13:0U TPUT.XLSIS$0$5014,0.3))
4] =SET.NAME (*thityfiveADD54°,PERCENTILE(OU TPUT.XLSISO$13:0UTPUT.XLS!$03$5014,0.35))
42 =SET.NAME (*fortyADD54°, PERCENTILE(OUTPUT.XLSISO$ 13:0U TPUT. XL S1$0$5014,0.4))
43 =SET.NAME(*fortyfMaADDS54* PERCENTILE(QUTPUT. XL SI$0$13:0U TPUT.XL.SI1$0$5014,0.45)) .
44 =SET.NAME(“yADDS4", PERCENTILE(OUTPUT.XLSI$0$13:0UTPUT.XLSIS0$5014,0.5))
45 =SET.NAME(“fiftyiveADD 84", PE RCENTILE(QUTPUT.XL SI$08$13:0UTPUT. X S1$035014,0.58))
46 =SET.NAME("sbdyADDS4* PERCENTILE(QUTPUT.XLSISO$13:0U TPUT.XLSI$0$5014,0.6)) :
47 «SET.NAME("sbdyfiveADD54" PERCENTILE (OUTPUT.XLSI$SOS$13:0UTPUT.XLSI$085014,0.65))
48 =SET.NAME(*severtyADDS54° PERCENTILE(OUTPUT XLSISO$13:0UTPUT.XLSISO$5014 0.7))
A9 =SET.NAME("seventyfiveADD64", PERCENTHE(OUTPUT.XLSISOS$13:0UTPUT. XL Si$0$5014,0.75)) *
50 «SET.NAME(*eightyADDS4°, PERCENTILE(OUTPUT.XLSISO$13:OUTPUT.XLSI$085014,0.8)) ’
51 =SET.NAME("eightyfiveADD54° PERCENTILE(OUTPUT.XLSISO$ 13:0UTPUT.XI.SI$065014,0.88))
52 wSET.NAME (*ninetyADD64° PERCENTILE{OUTPUT.XLSI$O813:OUTPUT.XLSI$0$5014,0.09))
53 =SET.NAME("ninetyoneADO 84" PERCENTILE(OUTPUT. XLS$0813:0UTPUT. XLS19065014,0.01))
54 =SE T.NAME ("ninstytwoADDS4" PERCENTLE(OUTPUT.XLSISOS$ 13-0UTPUT.XLSI$0$5014,0.92))
:5‘ =SET.NAME(‘ninetythreeADDS4*, PERCENTLE(OUTPUT.XLSI$O$13:0U TPUT. XLS18065014,0.93))

=SET.NAME("ninetylouwrADDS4* PERCENTILE(OUTPUT. XL SIS0$13:0U TPUT.XL S1$065014,0.04))
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Microexposurs Model Submitied fo
EPARsgionll

P

Q

13

=SET.NAME("ninetyoneADD21°, PERCENTILE(OUTPUT XLSISQ$ 13:0UTPUT.XLSI$Q$501 4,0.91))

114

=SET.NAME(*ninetytwoADD21°,PERCENTILE(OUTPUT.XLSI$Q$ 13:0UTPUT. XL SI$O3501 4,0.92))

115]

=SET.NAME("ninetythreeADD21* PERCENTILE(OUTPUT X1.SI$Q$13:0UTPUT.XLSISQ$501 4,0.99))

114] =SET.NAME ("ninatylourADD21" PERCENTILE(OUTPUT XLSISQS 12:0UTPUT.XLSI$0$5014,0.04))
117 =SET.NAME (ninetytiveADD21° PERCENTILE(OUTPUT.XLSISQS 13:0UTPUT.XLSISQS5014,0.95))
118 ~SET.NAME *rinetyslxADD21°, PERCENTILE(OUTPUT.XL S15Q$13:0U TPUT.XLSI$Q$5014,0.96))
119 =SET.NAME('ninetysevenADD21*,PERCENTILE(OUTPUT.XLSISQ$ 13:0UTPUT XLSI$Q$5014,0.97))
120 =SET.NAME(*ninetyeightADD21*,PERCENTILE (QUTPUT.XLSISQ$13:0UTPUT XLSISQ$5014,0.98))
121 >SET.NAME("ninstynineADD21* PERCENTILE (OUTPUT.XLSI$Q$13:0UTPUT.XLSISO$5014,0.99))
122 =SET.NAME(‘maxADD21°,MAX(QUTPUT.XLSI$O$13:0U TPUT.XLSISO$5014))

123] =SET.NAME ('minADD21" MIN(OUTPUT.XLSI$O$13:0UTPUT XLSI$Q35014))

124 =SET.NAME('meanADD21" AVERAGE(OUTPUT.XLS1$0$13:0UTPUT.XLEI$Q85014))

125

1244 =FORMULA(*=macroh.xds!five TADD®,0UTPUT XLSISAD$13) ot and of simulstion, writes stics of ADDs for totel PCBa, Aroclor 1284, Arocior 1221, and Aroclor 1018 to OUTPUT N
127, =FORMULA(*»macroh.xisftenTADD" OUTPUT.XLSISADS 14)

128} =FORMULA(" h.delifteenTADD",OUTPUT.XLSISADS15)

129 =FORMULA(" amacroh.xisltwenty TADD",OUTPUT.XLSISAD$186)

139, =FORMULA(" h.islwertylive TADD*, OUTPUT XLSISADS17)

131 =FORMULA(*=macroh.xis!thirty TADD'.OUTPUT.XLSISADS 18)

132 »FORMULA( =smactoh.xisthirtyfive TADD",OUTPUT.XLSISADS 18)

133 =FORMULA(*=macroh.xis forty TADD",0U TPUT XL SI$AD$20)

134} »FORMULA(*=macroh.xisiortyfive TADD",0UTPUT.XLSISADS21)

135 =FORMULA(*smacroh.xisttitty TADD* OUTPUT.XLSISADS22)

134] wFORMULA(® h.xisttityfive TADD®, OUTPUT.XLSISADS23)

137] =F ORMULA(*=macroh.xisisixtyTADD",OUTPUT.XLSISADS24)

138) «FORMULA(® h.xislabtylveTADD*, OUTPUT.XLSISADS2S)

139 =FORMULA(*=macroh.xisiseventy TADD®, OUTPUT.XLSISADS26)

140 =FORMULA(" h.dsiseventylive TADD', OUTPUT XLSISADS27)

141 =FORMULA(" h.xisleighty TADD®,OUTPUT.XLSISADS28)

142} =FORMULA(*=macroh.xisleightylive TADD' , OUTPUT.XLSISAD$29)

143| =FORMULA(*=macroh.xisininety TADD",OUTPUT.XLSISAD$30)

144 »FORMULA(*smacroh. dsininetyons TADD* OUTPUT. XL SISAD$31)

1 ~FORMULA(" h.deininetytwoTADD*, OUTPUT.XLSISADS32)

144} =FORMULA(*=macroh.xisininetythres TADD",OUTPUT.XLSSADS33)

147 =FORMULAS" h.xdisIninetylourTADD", OUTPUT. XL SSAD$34)

148 =FORMULA(" h.xieininetyfive TADD®,OUTPUT.XLSISADS3S)

149] =FORMULA(*smacroh.xisininetysixTADD® OUTPUT.XLSISADS36)

150¢ ~FORMULA(" h.dsininetysevenTADD* OUTPUT.XLSISADS37)

151 =FORMULA(*=macroh.xde!ninetyeight TADD", OUTPUT.XLSISADS38)

152] «FORMULA(*=macroh.idsininetynine TADD*,0UTPUT.XLSISAD$39)

153 =FORMULA(*=macroh.xisimaxTADD",0UTPUT.XLSISAD$40)

154] =FORAMULA(" h.deiminTADO®,OUTPUT.XLSISADS41)

155 =FORMULA(*=macroh.xdsimeanTADD",OUTPUT.XL.SISADS42)

1 =FORMULA(*wimacroh. s fiveADDE4", OUTPUT.XLSISAAS13)

157 =FORMULA(" h.dstenADDS4", OUTPUT.XLSISAAS14)

158 =FORMULA( =macroh.xisifiteenADD54", OUTPUT.XLSISAAS1S) -

159 »FORMULA(" hadstwentyADD54" OUTPUT.XLSI$AAS16)

160} =FORMULAL h. dsftwentyfiveADDS4" OUTPUT.XLSISAA$17)

161 =FORMULA(*smacroh.xisithityADDS4", OUTPUT XLSIEAA$18)

162 = ORMULA(" h.xisithirtyfiveADDS4° OU TPUT XLSISAAS 19)

163} wFOPMULA(" h.dslforty ADDS4* QU TPU T.XLSISAAS20)

164] wF ORMULA(" h.deortyfiveADDS 4’ OUTPUT.XLSISAAS21)

165 =F ORMULA(*smacroh. xis ity ADD54" OUTPUT.XLBI8AAS22)

166 =F ORMULA( smacroh.ide!fiftyfiveADDS 4", OU TPUT.XLSISAAS23)

o7 wEORMULAL h.deieityADDG 4", OUTPUT.XLSISAAS24)

68] uF ORMULA( smaoroh.udsleixtyfiveADDS4",OU TPUT XL SisAAS26)

bl
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P Q R
169 wF ORMULA(" =macroh. xisiseventyADD54° OUTPUT.XLSI$AAS26)
170) «FORMULA(* =macroh.xisiseventyiveADD54" OUTPUT.XLSISAAS27)
(171 «F ORMULA(*=macroh.xisleightyADD54° QUTPUT. XL SI$AA$28)
172 »FORMULA{" emacroh.xislsightyliveADD54*, OUTPUT XLSISAAS20)
173 »F ORMULA( =macroh.xisininetyADDS4*,OUTPUT. XLSISAAS30) .
174] =FORMULA(" h.dsininetyoneADDS4", OUTPUT. XLSISAAS31)
175) «FORMULA(*=macroh.xisininetytwaADDS4",OUTPUT. XLSISAAS32)
176} =FORMULA( =macroh,xdsininetyltreeADDS4’ OUTPUT.XLSISAAS2I) .
177 «FORMULA[ =macroh.xisininetylowADDS4*, OUTPUT.XLSISAA$34)
178 wFORMULA( =macroh, xisininetyliveADDS4* OUTPUT.XLSISAA$3S)
179, FORMULA(" h.duininetysixADDS4*, OUTPUT.XLSISAASI6)
180 =FORMULA( wmacroh.xdsininetysevenADD54", OUTPUT.XLSISAASA?)
181 =F ORMULA("=macroh.dsininetyeight ADD54" OUTPUT XLSI$AAS$38)
1862 =FORMULA(*=macroh.xisininstynineADD54" OUTPUT, XLSISAAS39)
183 =FORMULA(" h.deimaxADDS4" QUTPUT XLSISAAS40)
184 «FORMULA(" h.xieiminADD54° QUTPUT.XLSISAAS4 1)
185/ =FORMULA( smacroh.xisimeanADD54" OUTPUT.XLSISAAS42)
184 =FORMULA("=macroh.dsiliveADD 16", OUTPUT.XLSISABS13)
187 «FORMULA(" =»macroh.defenADD 16°,0UTPUT.XLSISABS14) .
188 =FORMULA("=macroh.dis!{fteenADD 16", OUTPUT. XLSISABS15) -
189} «F ORMULA(* wmacroh.dstwentyADD16°, OUTPUT.XLSISABS$18)
190} =FORMULA(" =macroh. s twentyliveADD 16°,OUTPUT.XLSISABS17)
191 <FORMULA("=macroh.xiafthityADD16",0UTPUT.XLSISABS$ 18)
192) | =FORMULA(*=macroh.xis thirtytve ADD18° OUTPUT.XLSISABS19)
193, wFORMULA("»macroh,sfortlyADD18°, OUTPUT.XLSISABS20)
194] =F ORMULA("=macroh.dsHortyfiveADD16",OUTPUT.XLSISABS21)
195] wFORMLUILA({"=macroh.xdeNittyADD 16", OUTPUT.XLSI$AB$22)
196] =FORMULA("wmacroh.xisliftyliveADD 16", OUTPUT.XLSISABS23)
197] =FORMULA(" h.xis!sixtyADD16*,0U TPUT.XLSISABS24)
198 ~FORMULA(" h.xislsIxtylveADD16* OUTPUT.XLSISABS25)
199, =FORMULA(*=macroh.xisisevertyADD16°,OUTPUT.XLSISABS 26)
200 «F ORMULA(* =macrohudwh yliveADD 16" OUTPUT.XLSISABS27) .
201 «FORMULA( =macroh.xdsleightyADD16° OUTPUT. XLSI$ABS28)
202 =F QORMULA(" wmactoh.dseightyfiveADD 16° OUTPUT XLSISABS20)
203] =FORMULA( =macroh.xsininetyADD16* OUTPUT. XLSISABS$30) .
204 =FORMULA{' =macroh.xisininetyonsADD 16° OUTPUT.XLSI$ABS31)
205 F ORMULA(* wmacroh.xdsininetytwoADD 16°,0UTPUT. XL SISABS32)
204 =~FORMULA( =macroh.dsininetythresADD 16*, OUTPUT.XLSISABS33) -
207 «F ORMULA("wmacroh.xisininetylowrADD18°,OUTPUT. XL SISABSI4) :
208 =»FORMULA( =smacroh, dsininetyveADD 18°, OUTPUT.XLSISABS3S)
209 wFORMULA("=macroh.xfsininetysixADD16" OU TPUT.XLSI$AB$36)
210] =F ORMULA(*wmacroh.xis!ninety ADD16*,0UTPUT. XLSISABS37)
211 «FORMULA(" h.xslninetyeight ADD 16°,OUTPUT.XLSISABS38)
212 »FORMULA({ =macroh.xisininetynineADD 18°,QUTPUT.XL.SI$ABS39)
213 «FORMULA("«macroh, xisimaxADD18* OUTPUT.XLSISABS40)
214} «FORMULA("=macroh.xeiminADD16', OUTPUT. XLSISABS4 1) :
215) »FORMULA( smacroh.xisimeanADD 16", OUTPUT.XLSISABS42)
216 wFORMULA("=macroh,xislfiveADD21* OUTPUT.XLSISAC$13) .
217 ~FORMULA(" =mecroh.dstenADD21°, OU TPUT. XL SISACS14)
218) “FORMULA( =macroh. xis tifteenADD21°,0L TPUT.XLSISACS15)
219| =F ORMULA{ =macroh.xis twentyADD21° OUTPUT.XLSISACS18)

wFORMULA({ smacroh. xistwentyliveADD21*,OUTPUT.XLSISACS17)

Y wFORMULA(*=macroh.xsthityADD21°,0UTPUT.XLSISACS18)
222 «FORMULA(" h.xisithirtyfiveADD21° QUTPUT.XLSISACS19)
223] wF ORMULA( =macroh.xisfortyADD21°, OUTPUT.XLSISAC$20)
224 =F ORMULA{'=macroh.dslfortytiveADD21", OUTPUTXLSSACS21)
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225 =FORMULA({"=macroh.delllityADD21*, OUTPUT XLSISACS22)
22, wFORMULA{*=macroh.dsHiftyfiveADD21°, OUTPUT XLSISACS23)
227 fE QORMULA(*smactoh. dslsixtyADD21* OUTPUT XLSISACS24)
228 «F ORMULA(*smacroh.dsisixdyfiveADD21* OUTPUT.XLSISACS28)
229] «F ORMULA( .1 lseventyADD21* OUTPUT XL SISACS26)
230 =FORMULA(* . sk ytiveADD21*, OUTPUT . XLSISAC$27)
231 =F OFMULA(*=macroh.dsteightyADD21*,OU TPUT XLSISACS28)
232| =FORMULA(*=macroh.idsleightyveADD21* OUTPUT. XLSISACS$20)
233 = ORMULA( =macroh. dsininetyADD21°,0U TPUT XL SISAC$30)
234 =F ORMULA(*=macroh.xdsininetyonesADD21°,OUTPUT XLSISACS31)
235 =F QRMULA('=mactoh.dsininetytwoADD21*,0U TPUT XLSISAC$32)
236} =FORMULA[ =macroh.dsininetythresADD21°,OUTPUT.XLSISAC$33)
237 =FORMULA( smacroh. dsininetylourADD21",OU TPUT XLSISACS34)
238 wF ORMULA(*=macroh.dsIninetyfveADD21*,0UTPUT. XLSISACS35)
239| »F ORMULA(*=macroh.dsininetyshADD21*, OUTPUT. XLSI$AC$36)
240] «F ORMULA(" h.xis ininety ADD21° OUTPUT.XLSISACS37)
241 =FORMULA( h.xieininetysightADD21* OUTPUT.XI.SISACS38)
242 =FORMULA[ smacrohadsininetynineADD21°,0U TPUT.XLSISACS30)
243 F ORMULA(" h.deimaxADD21°, OUTPUT.X1.8ISACS40)
244] =FORMULA{"amacroh.delminADD21* QUTPUT.XLSISACS41)
245 wFORMULA{'smacroh. dsimeanADD21° OUTPUT. XLSISACS42)
l:’ =FORMULA(*smacroh.xdstheration" OUTPUT.XLSI1$887)
124

SRETURN()
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N 3

Topics

MicroExposure Monte Carlo

Answering the key question:

~ What is the distribution of toxicologically relevant dose

rates that will occur in anglers fishing the Upper Hudson
under remedial options? |

Price GE/EPA 1995
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Price GE/EPA 1995

This presentation will not focus on
the source or specific values of the
exposure inputs but rather on the
modeling of dose rate distributions
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- Microexposure Event
Modeling of Fish Consumption
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) )
The Traditional System of Exposure
Scenarios

1 Provides a simplified model of the relationship
between exposures and dose rates |

d  Generally does not deal with time- dependent
changes

Price GE/EPA 1995
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Three Types of Time in Exposure Scenarios

1 Toxicological definition of time
(1 Chronological time

[ Biological time

Price GE/EPA 1995
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Toxicological Definitions of Time

d Determined by the duration of exposure necessary
to cause an effect

e acute
e subchronic
o chronic

e lifetime

Price GE/EPA 1995
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Chronological and Biological Time

Calendar years in which B iological age of the
the exposures occurred exposed individual
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Scenario World View

- Exposure to a fixed environmental concentration
* Constant behavior

* 30 years of exposure
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) )

In Reality

1 Environmental concentrations vary in time
. Randomly (s.hort-term)
. Systematically (long-term)

J Individual's behavior is also highly variable
* Short-term variation

 Age-dependent (long-term)

Price GE/EPA 1995
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Long-Term Variation in PCB
Concentrations in Hudson River Fish

3 ,__' ! ! ! I | T 1 ]
2.5 E-Largemouth Bass %
ug/g L ;
lipid - :
1.5 Yellow Perch -
1r =
L -
05 —-|/|\i\+ E
O TP S T T T I R -
1974 1976 1980

i [ l
- 1980 1982 1984 1986 1988
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Individual's Mobility Varies by Age

50

Percent
40

Total mobility rate

o Percent who moved within counties
{ | { | | | |
1 ! ]

. | i | 1
\ Percent who moved between counties
Nﬁ@ (excludes moves from abroad) "

ll’””"‘ l

0 5 10 15 20 25 30 35 40 45 50 55 60

Age (years) " U5, Census, 1991
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Monte Carlo Analysis of Existing Exposure
Scenario Models

Uses same equation as traditional exposure calculations:

Dose Duration x Intake Rate x Environmental Concentrations

Rate | Lifetime x Body Weight

But replaces point estimates with distributions.

Price GE/EPA 1995 ' : ' 13
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Information on Variation in Exposure Factors
May Not Be Appropriate for Calculating a
Distribution of Long-Term Doses

1 Consumption data

e Based on short-term surveys

* Age-dependent behavior

(A Duration is age-dependent

O Variation in concentration of PCBs in fish
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The Variation in Environmental Concentration (Fish
Concentration) Varies with the Number of Fish Consumed

60
50- . 1 —_— Maximum
) . Median
g 40 | ® Mcan
m —_— Minimum
8~
23 -
S 0.
m B
o -d
(3]
bo .
m 20
10 s , % W
0- - .
_ 1 Fish _ 10 Fish - 50 Fish
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Exposure Scenarios Should Model:

When Exposure Begins
* Age of the individual
* Date of the exposure

>

How Intensity Varies During Exposure
* Age-specific behaviors
e Date-specific information on
the intensity of the source of
the exposure

When Exposure Ends
e Age of the individual
e Date of the exposure
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Microexposure Event Modeling

(1 Considers an individual's exposure as a series of
separate exposure events

1 Models each event separately

[ Defines each exposure event in terms of
e Age of the individual

» Distribution of possible environmental concentratlons
(random variation)

* Predicted environmental concentrations (long-term trends)

Price GE/EPA 1995

17
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Microexposure Modeling

Dose  Duration x Intake Rate x Environmental Concentrations
Rate Lifetime x Body Weight
Duration Annual Number
, (in years) of Events-
— ' - Individual
Dose = Averaging Z Body Weight Z Dose Event

Time

Price GE/EPA 1995

18
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LADD .

Price GE/EPA 1995

70
years

Angling -

Duration

2

Body
Weight

Fish
Consumed

2

Fish
Concentration X
on a Lipid Basis

Percent
Lipids

Fish

Size X

(1-Cooking
Loss)

19
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Proposed Approach

1 Model the dose received from each fish consumed
and sum the doses to determine the long-term
dose rates for each angler, taking into account:

e the proper use of the distribution of PCB concentrations in
fish |

* species preference

* cooking losses

* temporal changes in PCB concentrations
e exposure duration

* timing of remedial alternatives
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Fish Consumption Analysis

Module 2
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- What are the Goals of Exposure
Assessment for the Hudson River

O Develop distributions of interperSonal variation of
dose |

O Toxicologically relevant dose rates

1 Reflect changes in source terms associated with
different remedial actions

Price GE/EPA 1995
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Interpersonal Variation in Dose

L

Price GE/EPA 1995

Define dose rates for the "high-end" individual

Define dose rates for the "typical" individual

Detine the dose distribution and the average dose
rate for deriving estimates of population risks

Evaluate dose rates to subpopulations



T89¢°0T

) y

Toxicologically Relevant Dose Rates

1 For Carcinogenic Risk Assessment:
e Lifetime Average Daily Dose Rate (LADD)
1 For Noncarcinogenic Risks:

. Chronic Average Daily Dose Rate

Price GE/EPA 1995
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Incorporation of Impacts of Remediation

oo

Price GE/EPA 1995

Remediation will not occur for some time

Initial 1mpact may be an increase in flSh
concentrations

Reductions in fish concentration may not occur
until some time after remediation

Control of specific sources may have different

effects for different portions of the river

28
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Dose Rate Determination

1 LADD Estimate:

 The sum of all doses (on a body weight ba31s) divided by
an averagmg time of 70 years

1 Chronic Exposure Estimate:
e RfD is intended to be protective for chronic eXposures

averaging time is defined as seven years or duratlon of
exposure, whichever is larger.

Price GE/EPA 1995 ' 29
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Duration and the Definition of the

Exposed Population
Today
Past ‘ | Future |
Began Ceased
Fishing : Fishing

Historical Current Future »l
Exposure  Population Exposures

Total Duration of Exposure »l

‘<

Price GE/EPA 1995
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Definition of the Exposed Population

[ Past exposures are not the focus of the risk
assessment

» existence of the ban on fishing

 remedial actions can only change future exposures

J Because of the potential for natural remediation
and the remedial activities at Baker Falls, future
exposures are expected to decline

(d Therefore, the population with the highest rlsks is

the current population

Pricc GE/EPA 1995
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Duration of Exposure

1 Not defined as a distribution in the mode)

| input

1 Based on mobility, angling cessation, and

Price GE/EPA 1995

| lifespan
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Temporal Changes in Angler Behavior

d Fish consumption rates

. stability of annual estimates
» age-related changes in intake

u) Age-related mobility of anglers
d Age-related changes in body weight

Price GE/EPA 1995

33
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Temporal Changes in Fish Concentration

. The current program uses a simple exponential
decline model to predict future concentrations of
lipids

* Could be replaced with more complex temporal models
(see journal article)

d Assume that perceht lipid is constant over time

* could be replaced with a variable term to account for
year-to-year variation in percent lipid

Price GE/EPA 1995 34
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Fish Concentrations

(1 Model currently treats concentration of PCBs in
fish on a lipid normalized basis

» allows a comparison of data from different years

* consistent with certain modeling approaches (see Phase I
document)

(1 Model uses a single lookup table to locate Alink,ed
data on PCB concentration and fish mass

Price GE/EPA 1995 ' 35
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Determining the Future Concentration of
a Specific Fish

(1 Modeling will indicate trends in the mean
concentration of PCBs in fish

1 We propose that the distribution of fish
concentration at a specific reach be adjusted for a
- future year based on the change in the mean

‘concentration

Concentration | Concentratibn ~ ~ s |

inaRandomly _  jn a Randomly Mean Concentration in Year X
Selected - Selected =~ *

‘Fishin Year X Fish in Year Y Mean Concentration in Year Y

Price GE/EPA 1995

36
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Estimating the Dose Received by
Consumption of One Fish

1 Species selection based on species preference

1 Selection of a concentration is random event
~ within a species

d Cooking loss defined as the fraction of PCB
remaining after cooking based on the frequency of
‘use of specific cooking methods

PCB concentration _, .. . . :
Dose = (lipid basis) * % lipids * -fISh mean* (1-cooking loss)

Price GE/EPA 1995 - ' . ? ' Y]
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Uncertainty and Variability

d Uncertainty is the imprecision that occurs due to a
lack of knowledge about the true value

[ Variability is imprecision that occurs due to the
heterogeneity of the true values

Price GE/EPA 1995
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The Proposed Approach

H Focuses on interindividual variation in dose rate

EI Uncertamty should be dealt with by adoption of
conservative assumptions in the selection of
~ distributions for input and by sensitivity analysis
of the impact of alternative assumptions

Price GE/EPA 1995
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Conservative Assumptions

[ Selection of angler consumption rates from
multiple streams

1 Proposed cooking loss underestimates the true
loss |

L

Rate of cessation of angling in underestimated

L

No consideration of "temporary" cessation of
angling or intermittent practlce of catch and
release

Price GE/EPA 1995
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Exposure to Specific Age Groups

J

n

The model can investigate distribution of doses
for specific age groups

Fish consumptlon data not available for ages
under 18

We conservatively estimate intake rates for 10- to

18-year olds

Because of higher mobility, LADDs for children
may be smaller than the general population
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Software Used to Develop Microexposure Model ‘

Microsoft Excel Spreadsheet with Business Graphic
and Database: Version 4.0, M1cr0§0ft Corporation,

1992

@Risk: Risk Analysis and Simulation Add-In for
Microsoft Excel: Versmn 3.0, Palisade Corporation,

1994

GE/EPA Region Il
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Model Description

GE/EPA Region II

Written as a series of Excel macros, or series of

commands

Contains three linked spreadsheets:

Input
Sheet

Macro
Sheet

Output
Sheet
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Input Sheet

Contains input distributions of data, e.g., body
weight by age and gender

Percentile : >

- Age

Program uses a LOOKUP function to locaté
appropriate data

GE/EPA Region 11
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Macro Sheet

An Excel document can be a worksheet, macro sheet
or chart

~ In a worksheet, formulas are solved for an active
cell

In a macro sheet, specialized calculations are
perforined by a series of commands (macros)

Many macros can be created on one macro sheet

One macro can call one or more additional macros

GE/EPA RegionII
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Macro Sheet (cont'd)

Type of macros used to program Microexposure
model are command macros:

GE/EPA Region II

Row 1
Row 2
Row 3
Row 4
Row n
Row n+1

Column A

Macro name

= command line 1

= command line 2

= command line 3

= command line n

= RETURN()

beginning

Y end
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Macro Sheet (cont'd)

Macro commands commonly do the following:

* select a value from a data set and set a variable name equal to
that value | |

* select a value according to defined conditions:

[IF TRUE] [IF FALSE]
= IF (value 1 = a, set value 2 = b, set value 2 = ¢)

e call other macros |
~ * solve an equation and set a variable equal to the solution

* control the location of an active cell in a worksheet

* end a macro.

GE/EPA Region 11
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Macro Sheet (cont'd)

GEL/EPA Region 11

By using macros to run a Monte Carlo Model,
individual exposure events (consumption of |
individual fish) can be modeled independently for

each person: "Microexposure” modeling
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Output Sheet

Receives output from simulation

Designed by modeler

Summary statistics can be computed on a range of
cells in the Output Sheet at the end of the specified
iterations |

GE/EPA Region 11
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Note:

Output Sheet takes the place of the summation
and reporting components of @Risk.

GE/EPA Region Il

10
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- LOOKUP Function

Used in Macro Sheet to locate data from Input Sheet

‘Data in Input Sheet needs to be entered as arrays or
vectors

Horizontal (HLOOKUP) or Vertical (VLOOKUP)
functions o

GE/EPA Regionll
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)

LOOKUP Function (cont'd)

GE/EPA Region 11

particular value, and returns the value in the

indicated cell: [VALUE][ARRAY][ROW]
=HLOOKUP (lobwperc, bwrange, A)

Body Weight Data

Percentile
10 203040 5060 70 80 90 100

Age

- OO~ N W N

HLOOKUP searches the top row of an array for a

12
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LOOKUP Function (cont'd)

VLOOKUP searches the leftmost column of an
array for a particular value, and returns the value in

the indicated cell:

[VALUE] [ARRAY][COLUMN]
- = VLOOKUP (ID, FishData, 3)

Fish Data
ID PCB Conc. Mass

GE/EPA RegionIl'

13
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IF Functions

Used to create binary decision commands

[CONDITION] [IF TRUE] [IF FALSE]
= IF (angler moved, calculate dose, go to next exposure year)

@re = Expos@

Did angler move?

GE/EPA Region 11

Calculate dose

14
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WHILE Loops

Used to carry out a series of macro commands
while a certain condition remains TRUE:

EXPOSURELOOP
= WHILE (A<90)

Determine anglers body weight

Determine angler's fish consumption rate
~ Determine intake of PCBs

Calculate dose of PCBs

Determine if angler is exposed next year

= NEXT ()
Always end with NEXT ()

GE/EPA Region IT

15
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Most Common @Risk Functions

Discrete
DUniform
LogNorm
Normal
TLogNorm
TNormal

Triang

- Uniform
Cumul

GE/EPA Region I -
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RiskUniform

Simulation vehicle for uniform distribution

Distribution used for a quantity that varies

~ uniformly between two values, or when only a

range of values is known.

= RiskUniform (minimum, maximum)
where, |
minimum = least possible value
maximum = greatest possible value

17

GE/EPA Region 11 ‘
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RiskTriang

Simulation vehicle for triangular distribution
Distribution often used as a conservative estimate of
a lognormal distribution when data are limited

= RiskTriang (minimum, mode, maximum)

where,
minimum = least possible value
mode = most likely value

maximum = greatest possible value

18
GE/EPA Region I
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RiskTNormal

Simulation vehicle for truncated normal distribution
Distribution of characteristics of a population (e.g.,
height, weight) constrained by truncation values

= RiskTNormal (U, 0, minimum, maximum)

where,
L =mean
¢) | = standard deviation

minimum = least possible value
- maximum = greatest possible value

19
GE/EPA Region 11 )
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RiskTLogNorm

Simulation vehicle for truncated lognormal
distribution

Represents quantities that are the product of a large
number of other quantities - constramed by |
truncation values

= RiskTLogNorm (W, 0, minimum, maximum)

where,
1 = mean
0] = standard deviation

minimum = least possible value
maximum = greatest possible value

GE/EPA Region 11

20
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RiskNormal

Simulation vehicle for normal distribution
Distribution of characteristics of a population
expected to vary symmetrically and smoothly about
a mean (e.g., height, weight). |

= RiskNormal (U, )
where,
i = mean
o) = standard deviation

21
GE/EPA Region II
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RiskLogNorm

Simulation vehicle for lognormal distribution
Represents quantities that are the product of a large
number of other quantities, e.g. distribution of
physical quantities in nature

= RiskLogNorm (U, ©)
where,
W - =mean (arithmetic)
¢ = standard deviation (arithmetic)

22
GE/EPA Region 11
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RiskDUniform

Simulation vehicle for discrete uniform distribution
For situations with a few possible outcomes, each
‘with equal probability of occurrence

= RiskDUniform ({,, %> ---» X, })
where, |
X;> - X, = possible values

GE/EPA Region It '
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RiskDiscrete

Simulation vehicle for an empirical discrete
distribution |
For situations with a small number of possible
outcomes with variable probability of occurring

= RiskDiscrete ({),, X» - X, }» {Py» Pys -+ P, })
where, |
X;»-»X, = possible values
~ Pys--p, = corresponding probabilities of occurrence

24
GE/EPA Region 11
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RiskCumul

Simulation vehicle for a continuous empirical
distribution

Specifies a cumulative distribution with n points, set
by a minimum and maximum

= Risk Cumul (minimum, max1mum ({xl, )
Xod> 1Py Py oo P 1)

where,

minimum = = least poss1ble value

maximum = greatest possible value

Appeees X, = breakpoint values within range

S o = corresponding cumulative probabilities

25
GE/EPA Region Il .



Monte Carlo Modeling of Time-Dependent Exposures Using a MicroExposure
Event Approach
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ABSTRACT

Over the last 10 years a number of researchers have used Monte Carlo analysis to investigate the
variation in long-term average dose rates in exposed populations and the uncertainty in estimates of
long-term average dose rates for specific individuals. In general, these researchers have modeled
long-term exposures using simple dose rate equations which assume that individuals are exposed
to a single environmental concentration at a constant rate over a specified exposure duration. This
paper presents an alternative approach for modeling long-term average exposures called
microexposure event modeling which addresses a number of shortcomings in traditional deze rate
equations. The paper discusses the limitations of the traditional dose rate equation, presents a
description of the methodology, and illustrates advantages of the approach with a case study.
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Monte Carlo, modeling, variability, exposure, methodology, MicroExposure
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1. INTRODUCTION

Traditionally, risk assessors have estimated the dose rates received from potential exposure to
environmental contaminants using simple algebraic equations. These equations combine
information on the concentration of contaminants in environmental media, the behavior of
individuals exposed, and the rate at which the contaminants enter the bodyl. While the precise
equation and the number of exposure parameters vary, the dose rate equation generally follows the

form:
Environmental
Dose Rate = ncentration * Intake Rate * Duration [Eq. 1]
Body Weight * Averaging Time
1,2,

If averaging time is defined as the individual’s life span (75 years), then Equation 1 provides an
estimate of the Lifetime Average Daily Dose Rate (LADD). This equation has been often used to
make conservative estimates of the dose rates received by exposed individualsl. Such estimates
are developed by using conservative estimates for the values of most or all of the parameters in the

equationl.2,

A number of researchers have investigated the use of Monte Carlo analysis to characterize the
uncertainty and interindividual variability in dose rates in exposed populations3.4.5.6,7. The
models used by the researchers are based on Equation 1, where each parameter is assigned a
distribution that reflects either the interindividual variability in the parameters’ value in the exposed
population, the uncertainty in the value of the parameter or some combination of uncertainty and
variation. This approach provides insight regarding the uncertainty in the dose rate of an individual
randomly selected from the exposed population3.8.

In this paper, we identify a number of limitations with the use of Equation 1 for modeling the
variation in long-term dose rates in exposed populations and describe how these limitations can be
addressed by modeling long-term exposures as a series of individual exposure events. Under this
approach, each event is modeled separately and then summed to yield estimates of long-term dose
rates. We demonstrate that such an approach provides several useful capabilities including: one,
the ability to incorporate information on time-dependent changes in the values of exposure

10.3722
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parameters; two, the ability to investigate the effect of short-term variations in parameter values on
the distribution of long-term dose rates in exposed populations; and three, to provide measures of
interindividual variability in average dose rates for different averaging times.

2. LIMITATIONS OF THE EXISTING DOSE RATE EQUATION FOR
PREDICTING DISTRIBUTIONS OF LONG-TERM DOSE RATES

The use of Equation 1 to calculate the distribution of long-term average daily dose rates in an
exposed population suffers from two major limitations. First, information on the interindividual
variability in many of the equation’s parameters is difficult to derive from existing data. Second,
the equation cannot easily address time-dependent changes in the parameters.

In order to characterize interindividual variability, Monte Carlo models require information on how
the values for each parameter vary across the members of the exposed population. In the case of
the parameter “environmental concentration” the model requires information on the time-weighted
average of all the “environmental concentrations” each individual interacts with throughout the
duration of his or her life. This interpersonal variation in the “environmental concentration” is
related to, but not the same as, the temporal or spatial variation in exposure concentrations revealed
by monitoring surveys.

One difficulty in characterizing the variation in long-term average concentrations is illustrated by
the determination of the “‘exposure concentration” in a fish consumption pathway. The distribution
of concentrations in individual fish is not the same as the distribution of the average contaminant
concentration in the fish that an individual angler consumes over his or her lifetime. If an angler
consumes a large number of fish, the lifetime average concentration of fish consumed will be
approximated by the arithmetic mean concentration in the survey of fish. All anglers who consume
large amounts of fish will have similar “average concentrations”. In contrast, anglers who
consume only a few fish will have a much greater variation in their “average concentration”
parameter.

The “intake rate” parameter in the exposure equation also poses problems for models of long-term
variation. Measurements of interpersonal variation are affected by the time period over which they
are collected89. In general, measurements of interpersonal variation from short-term surveys will

10.3723
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overestimate the long-term variation in the same populations, because of the presence of short-term
components of variation that are averaged out over longer periods of timeS. Intake rates are
available for various medial0 but the period of time over which the intakes are measured is
typically much smaller than the length of time of interest to the risk assessor. For example, soil
consumption rates in children are typically based upon surveys conducted over a few days or
weeks11,12,13, and the best available data on water consumption are based on a three-day

surveyl4,

A second issue is the age dependencies in parameter values. Intake rates for many routes of
exposure vary over an individual’s lifetime. Strong age dependencies ik tapwater‘consumption,
soil ingestion, and inhalation rate are well known!0.12.14; Variation in exposure duration is also
known to be dependent on the age of the exposed individual4.5. Finally, body weight and body

surface areas are also age dependent?2.

Time-dependent changes can also occur in enviconmental concentrations, such that exposures to
environmental contaminants may vary over time. For example, movement of groundwater can
result in long-term trends in the concentration of constituents in drinking water wellsl6. In
addition, dose reconstruction projects that focus on characterizing historical exposures often

evaluate cohorts, where exposure rates varied widely over different time periods!7.
3. DESCRIPTION OF THE PROPOSED APPROACH

An approach that addresses these problems is to evaluate an individual’s long-term dose rate as the
sum of doses received from separate exposure events. We refer to this approach as microexposure
event modeling. Under this approach, the assessor separately specifies the values of the exposure
parameters for each exposure event. This concept has been used to evaluate exposure to dioxin via
fish consumption18.19, exposures to VOCs in tapwater!6, and exposure to lead among children2!.
In addition, the methodology has been used to evaluate exposure duration 15,20; however, it has not
been formally presented in the literature.

Under the microexposure event model, Equation 1 is replaced with:

10.3724



) Duration ' Events .

Dose .1 Environmental

Rate = Averaging Z Body Concentration ij *  Intake [Eq. 2]
Time j=1 Weightj i=1

where, Environmental Concentrationj; is the concehtration of the contaminant in the environmental
media to which the individual is exposed during the ith exposure event in the jth year of his or her
life; Intake;; is the amount of contaminated media entering the individual during the ith exposure
event in the jth year of his or her life; Events; is the number of exposure events that occur during
the jth year of the individual’s life; Body Weight; is the average weight of the individual during the
jth year of the individual’s life; Duration is the number of years between the individual’s first and
last exposure event. Averaging time is defined by the toxicity endpoint being evaluated. The
averaging time for carcinogenic effects is ‘defined as the'average human lifespan of 75 years. For
noncarcinogenic effects, the averaging time is defined as Duration or some shorter period of time 2.
Where the intake rate is expressed as a mass per unit of time an additional parameter, Event
Duration;;, may be added to the second summation. This parameter is the duration of the ith
exposure event in the jth year. In this paper, the application of the model is specific to risk
assessments of those environmental contaminants which are evaluated according to the promise
that risk of an adverse effect is a function of dose rate and not accumulated dose or body burden.

The approach defines an exposure event as a period of exposure in which a dose model based on
single values for concentration, intake rate, body weight and other relevant exposure factors
provides a reasonable characterization of the dose received. For example, when evaluating
exposures that occur as a result of the consumption of contaminated food, a single meal can be
considered an exposure event. In other instances where the level of contamination and the intake
rate may remain constant over longer periods of time, the exposure event can be defined as
consumption occurring over months or years.

The parameter values used in the estimate of the dose rate for each event can be based on temporal-

and age-specific information. In this fashion, the approach can provide estimates of the
distribution of long-term average dose rates, consistent with temporal trends.

10.3725
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The number of exposure events in an individual’s life is based on the initiation and cessation of
behaviors that result in exposures. For example, living in a contaminated residence, working near
a point source of emissions, or fishing from a contaminated body of water are all examples of such
behavior. A binary decision model is used to determine whether an individual who has completed
an exposure event will continue his or her exposure. This probability can be based on age-specific
information on the probability of initiating or ceasing the behavior that causes the activity. The
model can also handle intermittent exposures by allowing for periods of time where intake is low
or nonexistent but where there is still some finite probability of intake.

An example of a microexposure event model for a population of individuals exnosed to a
residence-related source of contamination can be illustrated as follows. The wodel begins by
assuming that an individual is exposed for one exposure event (e.g., he or she lived in the
contaminated residence for some period of time). The model then uses the age-specific probability
of that individual changing residences to determine if a second exposure event will occur. This
process is repeated until the model determines that the individual moved and no further exposure
event will occur. This approach results in a characterization of the future dose rates in a population
currently exposed to a source of contamination.

A benefit of the microexposure event approach is in that it tracks an individual dose rate during
different portions of his or her life. For example, if it is suspected that a contaminant may cause an
effect as a result of a one year exposure, the model can track the annual average dose rates for each
year of an individual’s exposure and identify the highest annual exposure. When a contaminant
requires several years of exposure to cause an effect, the model can track an individual’s highest
multi-year average dose rate.

Monte Carlo models based on Equation 1 are relatively simple to run using existing software (e.g.,
@Risk©22 and Excel?3 with minimal programming requirements. Microexposure event models are
more complex and require programming features such as nested loops and binary branching.
Using nested loops, an outer loop can provide a simulation of one individual’s exposures, while a
series of inner loops models the dose rates for the individual exposure events. As described
above, binary decisions are used to model the number of exposure events.

Figure 1 presents a generic microexposure model of long-term dose rates, consisting of four basic
modules. In the first module, an individual from the exposed population is selected and assigned

10.3726



Figure 1. Components of a MicroExposure Event Monte Carlo

Select values for time
dep dent parameters"ﬁ;

Calculate dose rate for
. the exposure event

Module 1

|
!
|
| Module 2
|
|
I

— —— o— — o — — S— — i —

Continue - -

e oo — — — ——— {——" S 7 ittt oot oy

: '-,-,exposure

Module 3

Module 4
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an initial age and any other permanent (time independent) exposure characterizations (e.g., gender
or location of residence). The second module assigns the values to time-dependent parameters,
(such as the environmental concentration, intake rate, and body weight) for the exposure event.
Then the second module generates an estimate of the dose received during the initial exposure
event. The third module stores the estimated dose and then determines, based on mobility,
mortality, or other relevant demographic information whether the exposure continues. If the
individual continues to be exposed, the model returns to module two, adjusts the time-dependent
variables to reflect the increased age of the individual and temporal changes in environmental
concentrations, and calculates a second dose. Once the exposures are determined to have ceased,
the fourth module calculates the individual’s lifetime average daily dose rate (or other long~terrﬁ
dose rate) and returns to the first module to simulate the dose rate for the next individual.

4. CASE STUDY: MODELING LONG-TERM EXPOSURES TO LIPOPHILIC
CONTAMINANTS 1IN FISH

In this case study, the results of an microexposure event model of interindividual variability are
compared to a Monte Carlo model based on Equation 1. In addition, we demonstrate the ability of
our approach to incorporate information on temporal changes in exposure parameters and to
provide toxicologically relevant estimates of dose rate distributions.

To simplify the presentation, we assume that the only exposure pathway of interest is the intake of
a persistent lipophilic compound from the consumption of contaminated fish. Historical releases of
the chemical have resulted in its occurrence in fish. Because discharges of the contaminant have
ceased, fish tissue concentrations are declining over time.

In this case study, we used our approach in four ways. First, we performed a traditional Monte
Carlo and a microexposure event (MEE) model of the interindividual variability in the lifetime
average daily dose rates (LADDs) that occur as the result of future exposures to the contaminant.
Second, we used the MEE model to investigate the impact of making alternative assumptions
concerning the use of annual fish consumption rates to model LADDs. Third, we investigated the
impact of alternative assumptions on future levels of fish contamination on the estimate of LADD
distributions. Finally, we used the MEE model to estimate the distribution of maximum annual
average dose rates and maximum seven year average dose rates in the exposed population.

10.3728



4.1. Description of the Model

Figure 2 presents a flowchart for the model. The model evaluated each fish consumed as a
separate exposure event. The number of exposure events (fish eaten) in a given year of the
angler’s life was determined from the angler’s intake for a given year and a size distribution for the
fish consumed. The individual angler’s annual exposure was modeled based on the sum of the
separate doses received from the individual fish consumed each year. The model assumed that
exposures occurred until the angler moved away from the area. At the end of each year, the model
determined if the angler stopped fishing the affected body of water either because the angler left the
area or because of mortality as predicted by longevity tables. The LADD for the angler was
determined by summing the annual dose rates and dividing by the average human life span of 75

years.

The equation used to calculate the LADD for an individual angler (and reflected in Figure 2) is:

Angling Fish
1 Duration Consumed j
LADD = —77;—- "';(;"‘;" 2 Fish Concentration j; * Fish mass ;; [Eq. 3]

years 171 Weight; 1=1

where, Angling Duration is the number of years an angler consumes fish from the affected water;
Fish Consumed; is the amount of fish consumed in the jth year of the angler’s exposure; Body
Weight; is the body weight of the angler in the jth year; Fish Concentration;; is the concentration in
the ith fish caught in the jth year; Fish Mass;; is the mass of the fillet from the ith fish caught in the
jth year. Table 1 gives descriptions of the distributions used for the exposure parameters.

4.2, Traditional Monte Carlo Model

The traditional Monte Carlo model for the scenario was performed using the following equation.
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Figure 2. MEE Model of Fish Consumption Case Study
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Table 1. Distributions Used in Monte Carlo Models

Parameter Description! Reference

Traditional Montc Carlo

Body Weight (kg) Risk T Normal (71,15.9,45,119) Finley et al., (10)

Exposure Duration (yrs) Risk Cumul (1,87{2,2,4,9,1€,26,33}, EPA, (15)
{0.05,0.1,0.25,0.5,0.75,0.9,0.95})

Consumption Rate (g/day) Risk Cumul (0.001,118,{0.11,0.17,0.23,0.28,0.25,0.46, Ebert et al,, (24)
0.59,0.71,0.83,0.99,1.2,14,1.7,2.1,2.5,3.24.3
6.1,12.4},{0.05,0.10,0.15,0.20,0.25,0.30,0.35,
0.40,0.45,0.5,0.55,0.60,0.65,0.70,0.75,0.80,0.85
0.90,0.95}) :

Fish Concentration (ppm) Risk T lognorm (10,6,0.5,100) Assumed

MicroExposure Monte Carlo

Body Weight (kg) Risk D Uniform, age-and gender-specific2 EPA, (2)

Exposure Duration (yrs) Modeled? EPA, (2)

Fish Mass (g) Risk T lognorm (500,400,100,1200) Assumed

Fish Concentration (ppm) Same4 Assumed

Fish Consumption Rate (g/day) Same# Ebert et al., (24)2

1. Distributions are described using the @Risk distribution format (22).

2. Distribution is substantially the same as the distribution in the traditional Monte Carlo.

3. Duration is modeled based on the same mobility and mortality assumptions used in EPA, (15).
4. Same as Traditional Monte Carlo.



Fish Consumption | Angling

*

LADD = Concentration Rate Duration
Body Weight * 75 years

[Eq. ‘4]

The distributions used for the parameters in this equation are also given in Table 1. Wherever
possible, the same distributions used in the MEE model were used in this analysis.

4.3. Investigation of Alternative Fish Consumption Rate Assumptions

Annual fish consumption rates among recreational anglers fishing rivers and streams were used in
this analysis. While annual data are typically considered to be a good measure of long-term intake,
they are not the same as lifetime intake rates. If the distribution of the long-term intake rates is the
same as the results of an annual survey, then each angler’s behavior must be constant from year to
year. However, an assumption that an angler’s intake will never vary from year to year is
unlikely, since an angler’s fish intake will be influenced by year-to-year variations due to weather,
fishing regulations, personal or family obligations, health and physical condition considerations,
and differences in species availability or waterbody productivity. '

The impact of using a distribution of annual intakes in a model of LADDs can be investigated by
making two alternative assumptions that bound the relationship between distributions of annual and
lifetime averages. The first assumption is that the intake of an angler remains constant for each
year he or she fishes from the contaminated body of water (fixed perennial fish consumption rate).
The second assumption is that in any given year an angler will base an equal probability of having
any of the intake rates reported in the recreational angler survey24 (randomly selected fish
consumption rates).

4.4. Investigation of Alternative Assumptions on Future Concentrations in Fish

The concentration of the contaminant in fish would be expected to decline over time since the
contaminant is no longer being released. The declining concentrations may be a simple function of
time or may follow a more irregular pattern. For example, if the sediments contaminated are being
covered by clean sediments then the bioavailability of the compound will decline and future fish
concentrations may follow some monotonicly decreasing function. A more complex scenario can
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be generated by assuming that a future storm event brings buried sediments to the surface and an
increase in fish concentrations. In this case, the decline in fish concentrations will be interrupted
by an elevation in concentration and then a subsequent decline.

In this study, we investigated the dose rates resulting from three scenarios of the future
concentrations in fish. In the first scenario, concentrations remain constant over time. In the
second, concentrations decline at a rate of 20 percent per year. In the third, concentrations decline
at 20 percent per year but during the fifth year a storm event resuspended contaminated sediment
and the fish levels returned to a level equat to 80 percent of the initial level. Fbllowing the storm
event, the levels declined at 20 percent per vear.

4.5. Alternative Measures of Long-term Dose Rates

The MEE model was used to investigate interindividual variability in three separate measures of the
long-term dose rates: the maximum annual average dose rate, the maximum seven-year average
dose rate, and the chronic dose rate. The maximum annual average dose rate for an angler is
determined by selecting the highest annual dose rate among all the annual averages for each
individual during the course of his or her exposure. The maximum seven-year average for each
angler is determined by keeping a running seven-year average of the annual dose rates and
selecting the highest seven-year average dose rate that occurs in each individual’s exposures. The
chronic dose rate is calculated using Equation 3 where 75 years is replaced by the duration of
exposure.

4.6. Model Specifications

The model was written in Excel macro language22 using @Risk23 as a source of “formulas” for
generating distributions. The model was run on a Pentium based PC with a 60 mhz clock speed.
All of the Monte Carlo model runs simulated the intake rates for 5,000 individuals. Previous runs
of the model demonstrated that 5,000 individuals provided stable estimates for the median, 95th,
and 99th percentiles. It took approximately 25 hours of computef time to develop estimates for
5,000 individuals. The traditional Monte Carlo model was run on the same machine and took less
than one hour to model dose rates for 5,000 individuals.

.10.3733
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5. RESULTS AND DISCUSSION

Figure 3 presents the results of the MEE and traditional Monte Carlo models. In general, the MEE
model resulted in lower estimates of LADDs than the traditional Monte Carlo model. This
difference was most pronounced for the upper end of the distribution where the dose rates were 3
to 4 times lower. The differences in the median intakes differed by a factor of 1.5.

The reasons for the differences between the models are two-fold. First, the traditional model
assumes that all the variation in fish contaminant concentrations are directly reflected in the
interpersonal variation in dose rate. The MEE model, by summing multiple fish, has the net effect
of incorporating a smaller portion of the variation in fish contaminant concentrations in the
distribution of dose rates. The fraction of the inter-fish variation decreases with the number of fish
consumed resulting in an increased divergence between the two models at higher dose rates. The
second reason for the difference is that the MEE model defines the duration of exposure in a
different fashion than the traditional Monte Carlo model. The MEE model evaluates only the future
exposures of the current population, as a result, the duration is defined as the period of time from
the initial date the model is run until the year the individual moves away from the area, or is no
longer living. The distribution of durations used in the Monte Carlo model includes the years an
individual has already been exposed!5. By incorrectly incorporating this historical component the
traditional model produces a distribution of durations that is larger than the distribution of future
residential durations produced by the MEE model.

Figure 4 presents the three different scenarios for future concentrations of contamination in fish.
As the figure indicates, the 20 percent decline scenario resulted in approximately a three-fold
decrease in the estimate of the dose rate for the 95th percentile as compared to the no decline
scenario. In contrast, inclusion of a storm event had a smaller impact on the estimates of dose
rates, raising the dose rates for the 95th percentile angler approximately 30 percent.

Figure 5 presents the results of the two model runs for the fixed perennial and randomly selected
fish consumption rates. As the figure indicates, random variation in annual fish consumption rates
raises the estimates of LADDs for the vast majority of anglers, but lowers the estimates in the top 5
percent of the population. The impact is greatest at the 99th percentile where the assumption of
randomly varying intakes lowered the dose rate estimate by a factor of 2.5. This finding implies
that the use of the results from annual surveys of fish consumption rates as models of lifetime

10.3734
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consumption rates will result in an underestimation of dose rates for the majority of anglers but
overestimate consumption for the high-end anglers.

Figure 6 presents the results of the three different measures of long-term dose rates in the exposed
population: the maximum annual average dose rate, the maximum seven-year annual average dose
rate, and the chronic dose rate. The maximum annual dose rate was 40 percent higher than the
chronic dose rate for the median angler but only 18 percent higher for the high-end angler.
Because of random variation in contaminant levels in the individual fish an angler consumes, it
stands to reason that the maximum annual dose rate will always be higher than the average intake
the individuai receives over the entire duration of his or her exposure. The reason for the smaller
differences in the anglers who consumed large numbers of fish, i.e., the high-end angler, is that
the probability of unly eating fish with above average concentrations decreases with the number of

D

fish consumed.

The distribution of the maximum seven-year annual average is lower than the distribution of the
maximum annual average. Because the maximum seveh-year annual average reflects the intake
over a number of years, much of the year-to-year variation in intake is averaged out. As a result,
the maximum seven-year average annual dose rates tend to have less interindividual variability than
the maximum, annual average dose rate. The maximum seven-year average dose rates are also
lower than the chronic dose rates. Because the duration of exposure is less than seven years for
some anglers, the seven-year average includes years with zero exposure.

6. DISCUSSION AND CONCLUSIONS

The microexposure event approach allows the investigation of a number of issues of interest to
exposure assessors such as the effect of age on long-term exposures, use of information on short-
term variation in characterizing long-term variations in dose rates, determination of the distributions
of toxicologically relevant measures of long-term dose rates, and incorporaiion of temporal
changes in exposure parameters. As demonstrated, these factors can have significant impacts in
characterizing the distributions of long-term exposures, particularly for the high-end exposed
individuals. For example, the estimate of the dose rate for the 99th percentile, assuming a fixed
intake rate, was 3 to 4 times lower than the traditional Monte Carlo model results. If an
assumption of random variation in intake is made, the estimate is an order of magnitude lower.

10.3738
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This paper focuses on the use of Monte Carlo modeling as a technique to evaluate interindividual
variability in dose rates received by individuals in an exposed population. However, the approach
can be incorporated into more complex models of uncertainty and variation, such as nested loop
models of uncertainty and variation25.26,27,

In summary, MEE models provide a number of resources to exposure assessors. When an
exposure pathway involves varying levels of contaminants, MEE models can incorporate
information on the temporal changes in the estimates of long-term intake. In addition, analysts
using Monte Carlo models based on Equation 1 may wish to use MEE models to investigate the
potential for overestimating dose rates for the high-end exposed individual.

~
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