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Abstract

We conducted point and probabilistic risk assessments for the consumption of fish
in the Housatonic River. The probabilistic analyses consisted of Monte Carlo
simulation (with both one-dimensional and microexposure event analyses),
dependency bounds analyses, probability bounds analyses, and a comparison of the
results of a probability bounds analysis with a 2 dimensional Monte Carlo
approach. The exposure distributions were based on the same datasets from which
the point estimate exposure parameters were derived. The Monte Carlo analyses
assumed strict independence between all variables and indicated the expected
variability of the risk. A dependency bounds analysis was used to relax the
assumptions of independence and explore risks from ingestion under other
dependency assumptions. The probability bounds analyses used intervals to
comprehensively bound the uncertainty in the distribution of the risk indicated by
the Monte Carlo simulations. Sensitivity analyses were conducted to quantify the
contributions of variability and/or uncertainty of each exposure parameter to the
risk estimates. The ingestion rate usually contributed the largest amount of variance
in the models examined.

Outline of analyses

Probabilistic analyses
— One-dimensional (1D) and Microexposure
Event modeling (MEE)

— Cancer risk and non-cancer risk

— Monte Carlo simulation (MC)
variability only

— Probability Bounds analysis (PBA)
variability, uncertainty

— Dependency bounds analysis (DBA)

Analyses indicated in blue are discussed in this presentation

Input variables

Variable Symbol  Units ~ Min,Max é:l'"::‘"e ]s;; Dist rhl/lb(ljx dion P-box
Concentration Ch,  mgkg 108,139 139 - pointest. interval
Cooking loss LOSS unitless 0,1 026 0.8 mixture mixture

Bake 005,067 022 0112 lognormal MMMS
Broil 0.02,1 019 018  Tlognormal  MMMS
Pan fry 004,09 024 015  lognormal MMMS
Decp fat fry 0.15,1 044 017  Tognormal  MMMS
Adult intake rate EFIR, gday 003,647 85 136 EDF ENV EDF
Child intake rate EFIR.  gday 0015324 425 68 EDF ENV EDF
Adultingestionrate IR,  gmeal 142,340 227 triangular interval
Child ingestion rate IR, g/meal  70.9, 170 113.5 - triangular interval
Exposure frequency  EF mealyr 003,490 1301 222 decon. EDF ENV decon. EDF
Fraction ingested FI unitess  0.1,1 048 027 EDF MMMS
Adultexposure dur.  ED, yr 1,64 29 20 Tlognormal  MMMS
Child exposure dur.  ED, v 16 35 14 uniform interval
Adultbody weight ~ BW, kg 39,119 7 15 lognormal lognormal
Childbody weight ~ BW. ke 12,23 17 23 lognormal lognormal

Variables indicated in red are needed for MEE modeling and are not discussed in this presentation.

Monte Carlo methods

* Precise point estimate
» Empirical distribution function (EDF)
* Precise distribution function
— Lognormal
— Truncated lognormal
— Uniform
— Triangular (MEE models only)
* Stochastic mixture of distributions

Probability bounding methods

Interval (Min, Max)

MMMS (Min, Max, Mean, Std.Dev)

* Envelope of EDFs

* Stochastic mixture of MMMS

* Precise distribution function (lognormal)
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Cooking method weights

Data

Method %
Frying (pan & deep fat) | 62.1 — Decision
Baking 17.9 Method %
Broiling 16.4 | 96.4% Pan frying 40
Soup 2.0 Deep fat frying | 20
Poaching 0.9 Baking 20
Microwaving 0.9 Broiling 20
Raw 0.6
Boiling 0.2

LOSS

1-
— weighted mix of p-boxes

z — weighted mix of fitted

Lg lognormal distributions

=

2

5 05

9

=

<

]

9

g

”

=

0 T T T T T " ]

0 01 02 03 04 0.5 0.6 0.7 08 09 1
LOSS (unitless proportion)

1D model intake rate

* 1D model uses data from the Maine Angler
Survey to model intake rate.

* The survey measured grams of game fish
consumed per household per day (g/d).

* The data was stratified:
— Did you consume fish from “other” sources?
— Did you eat shared fish?
— Do you live alone?

« If not, intake rate divided by number in household.

EFIR EDFs, 1D Model

—no other, no sharing, lives
alone (1D MC EDF)
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end

Cancer models

1-D model:
Cy <(1-LOSS ) F1 x CF x| EPc* EFIR | ED, < EFIR,
: W, B,
Dose =
AT

Microexposure model:

CF | ED. ED

Dose =——|| ==<x mean(FI x EF )x Z,. |+ 4 x mean(FIx EF )x Z,

AT |\ BW, BW, ‘

where

Z, = mean(Cﬁxh x(1- LOSS)x IR/)
for j = C (child) or 4 (adult)

Dependencies Modeled with Dependency Bounds Analysis

C LOSS IR EF FI ED
LOSS I

IR I I

EF I I ?

FI I I I I

ED I I ? I I

BW I I ? 1 I ?

“I” indicates independence assumed, “?” indicates
possible dependency relationship. Definitions for
variable abbreviations are given in the text.




