A Quantitative Source-to-Outcome Case Study to
Demonstrate the Integration of Human Health and Ecological
End Points Using the Aggregate Exposure Pathway and
Adverse Outcome Pathway Frameworks
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Project Goals:

1) Develop techniques for cross-species data integration
to inform risk assessment

2) Conduct a case study to demonstrate the application of
these techniques

« Widespread

4 ° N
&&o‘b « Well studied
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« Conserved AOP

Perchlorate

This work Is not a new risk assessment for perchlorate
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 We used the Aggregate Exposure Pathway (AEP) and Adverse
Outcome Pathway (AOP) frameworks to organize and integrate
mechanistic data. Villeneuve et at. (2014), Teeguardenet al. (2016)
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Nodes = resource pools
(eg. species, biomass,
standing stock)

Edges = transport or
transformations




Nodes = resource pools
(eg. species, biomass,
standing stock)

Edges = transport or
transformations

Systems must have a
boundary

Systems must be open,
has boundary flows



Weighted,
directional
edges

L> Mass balance

(Thermodynamically
conservative)
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Minimum value

Completely hypothetical datapoints; not at all real; units = g C104(mass|/area/d

Flow 1Ds correspend to preliminary CSM figure

D Description Lower Limit Data Source Upper Limit Data Source On-Site estimate
(ug/d) (ug/d) (ug/d)
1 Atmospheric deposition 0.1 cl0a in house dust (China) 1 Cl0 in dust after fireworks 055
2 Water discharge (upstream input) reported (similar stream) 1000 max reported (:  stream) 525
3 On-site disposal (if applicable) 5000 2505
4 Atmosphere — surface water 0.1 scale deposition by area 1 scale deposition by area 055
5 water loss (downstream output) 25 concentration - outflow 5000 concentration - outflow 25125
6 Water discharge > surface water 50 1000 525
7 disposal remaining as salt 5 estimate based on literature 10 estimate based on literature 75
s0 500 275
9 disposed €104 water (if applicable) 10 5500 2755
10 on-site runoff (soil — water) 5 estimate based on CIO4 at site 100 estimate based on Cl04 at site 525
11 €04 uptake into aguatic plants 5 work backward from plants 100 rate = concentration 525
12 groudwater movement to surface 15 30 225
13 surface water movement to ground s 10 75
14 groudwater exiting system 10 500 255
15 burial {out of biological reach) s0 100 75
16 soil leaching to ground water 10 500 255
17 €104 reaching invertebrates €I04 in water at steady state €lO4 in water at steady state
18 €104 reaching invertebrates €I04 in soil at steady state Cl04 in soil at steady state
19 Human surface water consumption H 100 525
20 Human well water consumption H 300 1525
21 Surface water — plants 10 200 105
22 groundwater upake by plants 20 200 110
23 Cl04 uptake into terristrial plants 50 work backward from plants 300 rate = concentration 175
24 Human consumption of on-site plants 1 10 55
25 human consumption of on-site animals 10 100 s5
26 Grazing by terrestrial mamals 30 1000 515
27 Grazing of aquatic plants s 150 1125

Extract as many rates and standing-
stocks as possible from literature

Maximum value

Missing rate data inferred from

standing-stock concentrations an

mass-balance

Monte Carlo sampling; n=10,000
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Mild contamination:

« Perchlorate present
throughout ecosystem

 concentrations lower than
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sites
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Moderate contamination:

« 10 fold increase to
contamination input levels
over Mild scenario

 No change in atmospheric
deposition
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High contamination:

e 10 fold increase to surface
water and atmospheric
contamination over Mild
scenario

« 100 fold increase to
groundwater contamination
over Mild scenario

* No change in atmospheric
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Humans:

1) All exposure through drinking of ground water via well
2) Daily water intake of 2L
3) Body mass of 72.3kg Lo B e (BT

Fishes:

Internal concertation equivalent to water concentration
TSE = [Pond Water]

Small herbivorous mammals:

1) Dally intake of 0.005g/kg/d

2) Body weight = 0.044kg

3) Consumes grass (95%)

4) Drinks surface water (5%)  Zoaneroniorats (2002



« Environ analysis is a type of Ecological Network Analysis that can
track where material comes from in each network compartment

(Patten 1982; Fath and Patten 1999)
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