Model Model Title/Name References
application
Multi-media BETR Exploring the fate, transport and risk of Perfluorooctane Sulfonate (PFOS) in a coastal region
of China using a multimedia model. By Liu, Shijie; Lu, Yonglong; Xie, Shuangwei; Wang, Tieyu;
Jones, Kevin C.; Sweetman, Andrew J. From Environment International (2015), 85, 15-26.
SF-tool Simulating the uncertain effect of active carbon capping of a dioxin- polluted Norwegian fjord.
By Starrfelt, Jostein; Saloranta, Tuomo M. From Integrated Environmental Assessment and
Management (2015), 11(3), 481-489.
BETR Using gridded multimedia model to simulate spatial fate of Benzo[a] pyrene on regional scale.
By Liu, Shijie; Lu, Yonglong; Wang, Tieyu; Xie, Shuangwei; Jones, Kevin C.; Sweetman, Andrew
J. From Environment International (2014), 63, 53-63.
Level llI Multimedia modeling of the fate of triclosan and triclocarban in the Dongjiang River Basin,

South China and comparison with field data. By Zhang, Qian-Qian; Zhao, Jian-Liang; Liu, You-
Sheng; Li, Ben-Gang; Ying, Guang-Guo. From Environmental Science: Processes & Impacts
(2013), 15(11), 2142-2152.

EQC model, RAIDAR
model,

ChemCAN, the OECD
Tool, BETR Models, the
EQC-Spreadsheet Level
[l model

Uncertainty analysis using a fugacity- based multimedia mass- balance model: Application of
the updated EQC model to decamethylcyclopentasiloxane (D5). By Kim, Jaeshin; Powell, David
E.; Hughes, Lauren; Mackay, Don. From Chemosphere (2013), 93(5), 819-829.

Extensions on the
fugacity-based models of
Paterson et al. (1994)
and Hung and MacKay
(1997)

Modeling the difference among Cucurbita in uptake and translocation of p, p'- dichlorophenyl-
1, 1- dichloroethylene. By Gent, Martin P. N.; White, Jason C.; Eitzer, Brian D.; Mattina,
MarylJane Incorvia. From Environmental Toxicology and Chemistry (2007), 26(12), 2476-2485.

PP- LFER- based version
of a Level Ill fugacity
model

Evaluating the environmental fate of pharmaceuticals using a level 1l model based on poly-
parameter linear free energy relationships. By Zukowska, Barbara; Breivik, Knut; Wania, Frank




From Science of the Total Environment (2006), 359(1-3), 177-187.

BETR-World model

BETR- World: a geographically explicit model of chemical fate: application to transport of a-
HCH to the Arctic. By Toose, L.; Woodfine, D. G.; MaclLeod, M.; Mackay, D.; Gouin, J.

From Environmental Pollution (Amsterdam, Netherlands) (2004), 128(1-2), 223-240

SoilFug model, Level |

Pesticide risk assessment in a lagoon ecosystem. Part |: Exposure assessment.
By Villa, Sara; Finizio, Antonio; Vighi, Marco

From Environmental Toxicology and Chemistry (2003), 22(4), 928-935.

BETR-North America

BETR North America: A regionally segmented multimedia contaminant fate model for North
America By MaclLeod, Matthew; Woodfine, David G.; Mackay, Donald; McKone, Tom; Bennett,
Deborah; Maddalena, Randy.From Environmental Science and Pollution Research
International (2001), 8(3), 156-163.

Harner et al (2001)
dynamic, three-soil
layer, fugacity-based
model

Soil- air exchange model of persistent pesticides in the United States cotton belt.
By Harner, Tom; Bidleman, Terry F.; Jantunen, Liisa M. M.; Mackay, Don

From Environmental Toxicology and Chemistry (2001), 20(7), 1612-1621.

Level IV, CoZMo-POP
model

Estimating the Influence of Forests on the Overall Fate of Semivolatile Organic Compounds
Using a Multimedia Fate Model. By Wania, Frank; McLachlan, Michael S. From Environmental
Science and Technology (2001), 35(3), 582-590.

Level IV

Simulation of long- term environmental dynamics of polychlorinated dibenzo- p- dioxins and
polychlorinated dibenzofurans using the dynamic multimedia environmental fate model and
its implication to the time trend analysis of dioxins. By Suzuki, Noriyuki; Yasuda, Masashi;
Sakurai, Takeo; Nakanishi, Junko. From Chemosphere (2000), 40(9-11), 969-976.

CHEMFRANCE, a
regional fugacity level lll
model

Modeling the environmental fate of atrazine. By Devillers, J.; Bintein, S.; Domine, D. From
Book of Abstracts, 211th ACS National Meeting, New Orleans, LA, March 24-28 (1996), AGRO-
072.




Fug3ONT, CalTOX

Comparison of multi- media transport and transformation models: regional fugacity model vs.
CalTOX. By Maddalena, Randy L.; McKone, Thomas E.; Layton, David W.; Hsieh, Denis P. H.

From Chemosphere (1995), 30(5), 869-89.

SHED-MM, SHED-HT

SHEDS- HT: an integrated probabilistic exposure model for prioritizing exposures to chemicals
with near- field and dietary sources. By Isaacs Kristin K; Glen W Graham; Egeghy Peter;
Goldsmith Michael-Rock; Smith Luther; Vallero Daniel; Brooks Raina; Grulke Christopher M;
Ozkaynak Haluk. From Environmental science & technology (2014), 48(21), 12750-9.

Generic regional models

A critical assessment of the environmental fate of linear and cyclic volatile methylsiloxanes
using multimedia fugacity models.

By Panagopoulos, Dimitri; MacLeod, Matthew

From Environmental Science: Processes & Impacts (2018), 20(1), 183-194.

Level Il and IV
multimedia fugacity
models

Quantitative assessment of human health risks induced by vehicle exhaust polycyclic aromatic
hydrocarbons at Zhengzhou via multimedia fugacity models with cancer risk assessment.

By Li, Qian; Kim, Minjeong; Liu, Ying; Yoo, ChangKyoo. From Science of the Total Environment
(2018), 618, 430-438.

CeStoc in steady state

The environmental fate of polybrominated diphenyl ethers in the center of Stockholm -
assessment using a multimedia fugacity model. By Palm, Anna

From IVL Report (2001), (B 1400), i-ii, 1-64.

level IV fugacity model

Intermittent Rainfall in Dynamic Multimedia Fate Modeling. By Hertwich, Edgar G. From
Environmental Science and Technology (2001), 35(5), 936-940.

OPS (Operational
atmospheric transport
model for Priority
Substances),SIMPLETREA
T, PESTLA, SIMPLEBOX,

EU approach for environmental exposure assessment: actual status and future needs. By
Diderich, R. From SAR and QSAR in Environmental Research (1997), 6(1-2), 19-28.




HAZCHEM (based on a
Mackay Level Ill model)

Level 11l

Multimedia Model for Polycyclic Aromatic Hydrocarbons (PAHs) and Nitro- PAHs in Lake
Michigan. By Huang, Lei; Batterman, Stuart A. From Environmental Science & Technology
(2014), 48(23), 13817-13825

Level Il and IV

Persistence of Parent Compounds and Transformation Products in a Level IV Multimedia
Model

-Kathrin Fenner, Martin Scheringer, and Konrad Hungerbuhler

-2000

Multispecies model

General Fugacity-based Model to Predict the Environmental Fate of Multiple Chemical Species
-THOMAS CAHILL, IAN COUSINS, and DONALD MACKAY

-2003

CeStoc, MUM

Development of a black carbon-inclusive multi-media model: Application for PAHs in
Stockholm

-Konstantinos Prevedouros, Anna Palm-Cousins and Orjan Gustafsson, lan T. Cousins

-Chemosphere, Vol. 70, Issue 4, Jan. 2008, 607-615

MacLeod et al (2005)
model

Mass Balance for Mercury in the San Francisco Bay Area
-Matthew MaclLeod, Thomas E. McKone, Don Mackay

-Environ. Sci. Technol., 2005, 39 (17), pp 6721-6729

Level Il Mackay model

A regional Chemical Fate and Exposure model suitable for Denmark and its Coastal Sea
-M. Severinsen, M. B. Andersen, F. Chen, N. Nyholm

-1996




National Institute for
AgroEnvironmental
Sciences' multi-media
environmental fate
model (NIAES-MMM-
Global)

Development of Global Scale Multimedia Contaminant Fate Model: Incorporating Paddy Field
Compartment

-Yongfen Wei, Motoki Nishimori, Yuso Kobara, Tsuyoshi Akiyama

-Science of the Total Environment, Vol. 406, Issue 1-2, Nov. 2008, Pages 219-226

EQC EVALUATIVE
MODEL, CHEMCAN 4
PROGRAM, SoilFug,
WW-TREAT program,
GRiDS model, ROUT
program

Mackay, D.; Di Guardo, A.; Paterson, S.; Kicsi, G.; Cowan, C. E.; Kane, D. M. Assessment of
chemical fate in the environment using evaluative, regional and local-scale models: lllustrative
application to chlorobenzene and linear alkylbenzene sulfonates. Environ. Toxicol. Chem.
1996, 15, 1638-1648.

SimpleBox 2.0

Brandes, L. J.; den Hollander, H.; van de Meent, D. “SimpleBox 2.0: A nested multimedia fate
model for evaluating the environmental fate of chemicals,” National Institute of Public Health
and the Environment (RIVM), 1996.

Urban
Multimedia
modeling

Multimedia Urban
Model (MUM) (unsteady
state)

Modeling urban films using a dynamic multimedia fugacity model. By Csiszar, Susan A.;
Diamond, Miriam L.; Thibodeaux, Louis J. From Chemosphere (2012), 87(9), 1024-1031.

Level lll, steady state

Developing a multimedia model of chemical dynamics in an urban area. By Diamond, M. L.;
Priemer, D. A.; Law, N. L. From Chemosphere (2001), 44(7), 1655-1667.

Level lll, Multimedia
Urban Model (MUM)

Application of the Multimedia Urban Model To Compare the Fate of SOCs in an Urban and
Forested Watershed. By Priemer, David A.; Diamond, Miriam L. From Environmental Science
and Technology (2002), 36(5), 1004-1013.

Level IV

Assessment of Industry- Induced Urban Human Health Risks Related to Benzo[a] pyrenebased
on a Multimedia Fugacity Model: Case Study of Nanjing, China.

By Xu Linyu; Song Huimin; Wang Yan; Yin Hao; Song Huimin From International journal of
environmental research and public health (2015), 12(6), 6162-78.




Level IV

Assessment of industry- induced urban human health risks related to benzo[a] pyrene based
on a multimedia fugacity model: case study of Nanjing, China. By Xu, Linyu; Song, Huimin;
Wang, Yan; Yin, Hao. From International Journal of Environmental Research and Public Health
(2015), 12(6), 6162-6178.

Model
application

Model Title/Name

References

River/Bodies of
water

fugacity/aquivalence-
based model (Level llI
QWASI model),
TRANSPEC

Contaminant fate and transport in the Venice Lagoon: Results from a multi- segment
multimedia model By Sommerfreund, J. K.; Gandhi, N.; Diamond, M. L.; Mugnai, C.; Frignani,
M.; Capodaglio, G.; Gerino, M.; Bellucci, L. G.; Giuliani, S. From Ecotoxicology and
Environmental Safety (2010), 73(3), 222-230.

Level Il

Emission Estimation and Multimedia Fate Modeling of Seven Steroids at the River Basin Scale
in China. By Zhang, Qian-Qian; Zhao, Jian-Liang; Ying, Guang-Guo; Liu, You-Sheng; Pan, Chang-
Gui. From Environmental Science & Technology (2014), 48(14), 7982-7992.

QWASI

Modeling the multimedia fate dynamics of y- hexachlorocyclohexane in a large Chinese lake.

By Kong, Xiangzhen; He, Wei; Qin, Ning; He, Qishuang; Yang, Bin; Ouyang, Huiling; Wang,
Qingmei; Yang, Chen; Jiang, Yujiao; Xu, Fuliu. From Ecological Indicators (2014), 41, 65-74.

EQC model

The environmental fate of polybrominated diphenyl ethers (PBDEs) in western Taiwan and
coastal waters: evaluation with a fugacity- based model.

By O'Driscoll, Kieran; Robinson, Jill; Chiang, Wen-Son; Chen, Yang-Yih; Kao, Ruey-Chy; Doherty,
Rory. From Environmental Science and Pollution Research (2016), 23(13), 13222-13234.

Level Il

Simulation of multimedia fate of chlorobenzene in shaokou section of the Songhua River,
Northeastern China Meng, Fansheng; Yu, Haibin; Wang, Juling; Wang, Yeyao; Zhang, Lingsong

From Fresenius Environmental Bulletin (2016), 25(9), 3430-3437.

QWASI

Modeling the fate of p, p'- DDT in water and sediment of two typical estuarine bays in South
China: Importance of fishing vessels' inputs. By Fang, Shu-Ming; Zhang, Xianming; Bao, Lian-




Jun; Zeng, Eddy Y. From Environmental Pollution (Oxford, United Kingdom) (2016), 212, 598-
604.

QWASI, “level IV
multimedia fate model
for lakes modified from
the QWASI model
framework”

Multimedia fate modeling of perfluorooctanoic acid (PFOA) and perfluorooctane sulphonate
(PFOS) in the shallow lake Chaohu, China. By Kong, Xiangzhen; Liu, Wenxiu; He, Wei; Xu, Fuliu;
Koelmans, Albert A.; Mooij, Wolf M.From Environmental Pollution (Oxford, United Kingdom)
(2018), 237, 339-347

Multi-compartment
fugacity model

Modeling the impact of biota on polychlorinated biphenyls (PCBs) fate and transport in Lake
Ontario using a population-based multi-compartment fugacity approach By Sun, Xiangfei; Ng,
Carla A.; Small, Mitchell J. From Environmental Pollution (Oxford, United Kingdom) (2018),
241,720-72

STREAM-EU (Spatially
and Temporally
Resolved Exposure
Assessment Model for
EUropean Basins)

Estimating emissions of PFOS and PFOA to the Danube River catchment and evaluating them
using a catchment- scale chemical transport and fate model. By Lindim, C.; Cousins, I. T.; van
Gils, J. From Environmental Pollution (Oxford, United Kingdom) (2015), 207, 97-106.

a simple steady-state
multi-media fate and
transport model
(MFTM), QWASI model
v3.10

Evaluating the fate and behavior of cyclic volatile methyl siloxanes in two contrasting North
American lakes using a multi- media model. By Whelan, M. J. From Chemosphere (2013),
91(11), 1566-1576.

CoZMo-POP2 model

Modeling toxaphene behavior in the Great Lakes.
By Xia, Xiaoyan; Hopke, Philip K.; Holsen, Thomas M.; Crimmins, Bernard S.

From Science of the Total Environment (2011), 409(4), 792-799.

Fug3ONT, EQC,
ChemCAN CalTOX,
EUSES, SimpleBox,

A fugacity based continuous and dynamic fate and transport model for river networks and its
application to Altamaha River. By Kilic, Sinem Gokgoz; Aral, Mustafa M. From Science of the
Total Environment (2009), 407(12), 3855-3866.




QWASI, Level V model,
Level IV, 111, 11, |

Macleod et al (2005)
fugacity-based mass
balance model

Mercury cycling and species mass balances in four North American lakes. By Qureshi, Asif;
MaclLeod, Matthew; Scheringer, Martin; Hungerbuehler, Konrad. From Environmental
Pollution (Oxford, United Kingdom) (2008), Volume Date2009, 157(2), 452-462.

Liao River Basin
Multimedia Fate and
Transport Model
(LRBMFTM)

Long- term fate of three hexachlorocyclohexanes in the lower reach of Liao River basin:
Dynamic mass budgets and pathways. By Liu, Zhenyu; Quan, Xie; Yang, Fenglin

From Chemosphere (2007), 69(7), 1159-1165.

QWASI

Reconstruction of historical trends of PCDD /Fs and PCBs in the Venice Lagoon, Italy.
By Dalla Valle, Matteo; Marcomini, Antonio; Jones, Kevin C.; Sweetman, Andrew J.

From Environment International (2005), 31(7), 1047-1052.

TOXFATE, ECOTOX,
CORMIX and Level llI

Integrated fate modeling for exposure assessment of produced water on the Sable Island
Bank (Scotian Shelf, Canada). By Berry, Jody A.; Wells, Peter G. From Environmental Toxicology
and Chemistry (2004), 23(10), 2483-2493.

TRANSPEC, QWASI,
dynamic TRANSPEC

Dynamic coupled metal transport- speciation model: Application to assess a zinc-
contaminated lake. By Bhavsar, Satyendra P.; Diamond, Miriam L.; Gandhi, Nilima; Nilsen, Joel

From Environmental Toxicology and Chemistry (2004), 23(10), 2410-2420.

QWASI Estimation of PCDD /F distribution and fluxes in the Venice Lagoon, Italy: combining
measurement and modeling approaches. By Dalla Valle, Matteo; Marcomini, Antonio; Sfriso,
Adriano; Sweetman, Andrew J.; Jones, Kevin C. From Chemosphere (2003), 51(7), 603-616.

RITZ, PRZM2 Patterns of groundwater concentration and fate of lindane in an irrigated semiarid area in

Argentina. By Ares, Jorge O.; Miglierina, Ana Maria; Sanchez, Ramon. From Environmental
Toxicology and Chemistry (1999), 18(7), 1354-1361.




SoilFug-GIS method

Coupling SoilFug Model and GIS for Predicting Pesticide Pollution of Surface Water at
Watershed Level. By Barra, Ricardo; Vighi, Marco; Maffioli, Guido; Di Guardo, Antonio;
Ferrario, Paolo From Environmental Science and Technology (2000), 34(20), 4425-4433.

Extension of QWASI

Development of a fugacity /equivalence model of mercury dynamics in lakes. By Diamond, M.
L. From Water, Air, and Soil Pollution (1999), 111(1-4), 337-357

Level Il

Fate and risk evaluation of persistent organic contaminants and related compounds in Victoria
Harbor, Hong Kong. By Connell, D. W.; Wu, R. S. S.; Richardson, B. J.; Leung, K.; Lam, P.S. K.;
Connell, P. A. From Chemosphere (1998), 36(9), 2019-2030.

TOXFATE (McKone and
Layton, 1986), SMCM
(Cohen et al., 1990),
CALTOX (Cowan et al.,
1995), CHEMCAN

Evaluation and application of a fugacity model to explain the partitioning of contaminants in
the St. Lawrence River Valley. By Koprivnjak, Jean-Francois; Poissant, Laurier

From Water, Air, and Soil Pollution (1997), 97(3-4), 379-396.

Agrifug and SoilFug

Prediction of surface water input of chloridazon and chlorpyrifos from an agricultural
watershed in Chile. By Barra, Ricardo; Vighi, Marco; Di Guardo, Antonio. From Chemosphere
(1995), 30(3), 485-500.

QWASI fugacity
/equivalence approach

Development of a mass balance model of the fate of 17 chemicals in the Bay of Quinte.

By Diamond, Miriam L.; Poulton, Donald J.; Mackay, Donald; Stride, F. A. From Journal of Great
Lakes Research (1994), 20(4), 643-66.

QWASI

Modeling the long- term behavior of an organic contaminant in a large lake: application to
PCBs in Lake Ontario. By Mackay, Donald. From Journal of Great Lakes Research (1989), 15(2),
283-97.

Modified version of
QWASI

Evaluating the fate and behaviour of cyclic volatile methyl siloxanes in two contrasting North
American lakes using a multi- media model. By Whelan M J. From Chemosphere (2013),
91(11), 1566-76.

Level 11, 1I-W and IlI-S

Fate factors and emission flux estimates for emerging contaminants in surface waters.




By Trinh, Hoa T.; Adriaens, Peter; Lastoskie, Christian M.

From AIMS Environmental Science (2016), 3(1), 21-44

Mackay Level |

Assessment of pollution with organochlorine substances in the accumulation lakes on the olt
river, using the fugacity model. By lordache, Mihaela; Popescu, Luisa Roxana; Neamtu, Silvia;
Pascu, Luoana Florentina; lordache, loan

From Revista de Chimie (Bucharest, Romania) (2016), 67(6), 1186-1190

Mackay model, Level |

Comparative Predictions of Irgarol 1051 and Atrazine Fate and Toxicity. By Rogers, H. R.;
Watts, C. D.; Johnson, I. From Environmental Technology (1996), 17(5), 553-556.

“coupling the “multiplier
method” to the
Quantitative Water Air
Sediment Interaction
(QWASI) model”,
Harvard GEOS-CHEM
model, Acid Deposition
and Oxidants Model
(ADOM), Community
Multi-Scale Air Quality
(CMAQ),
Global/Regional
Atmospheric Heavy
Metals Model (GRAHM),
fugacity/aquivalence
QWASI model (FA-
QWASI), RIVMOD
(hydrodynamic and
sediment transport
model), WASP 5 (water
quality model), and

The development and application of a mass balance model for mercury (total, elemental and
methyl) using data from

a remote lake (Big Dam West, Nova Scotia, Canada) and the multi-species multiplier method
-A.L.M. Ethier, D. Mackay, L.K. Toose-Reid, N.J. O’Driscoll, A.M. Scheuhammer, D.R.S. Lean

-Applied Geochemistry 23 (2008) 467-481




MERC 4 (a kinetic
subroutine for WASP 5),
Regional Mercury
Cycling Model (R-MCM)

BIOTRANSPEC

Development of a Mercury Speciation, Fate and Biotic Uptake (BIOTRANSPEC) Model:
Application to Lahontan Reservoir (Nevada, USA)

-Nilima Gandhi, Satyendra R. Bhavsar, Miriam L. Diamond, James S. Kuwabara, Mark Marvin-
DiPhasquale and David P. Krabbenhoft

-Environmental Toxicology and Chemistry, Vol. 26, No. 11, pp. 2260-2273, 2007

fugacity/aquivalence
approach with an
extension to treat
interconverting species

Diamond, M. L. Development of a fugacity/aquivalence model of mercury dynamics in lakes.
Water Air Soil Pollut. 1999, 111, 337-357.

Multispecies QWASI
Model

Diamond, M.; Ganapathy, M.; Peterson, S.; Mach, C. Mercury dynamics in the Lahontan
Reservoir, Nevada: Application of the QWASI fugacity/aquivalence multispecies model. Water
Air Soil Pollut. 2000, 117, 133-156.

Vegetation

TRIM.FaTE

Modeling the potential influence of particle deposition on the accumulation of organic
contaminants by submerged aquatic vegetation. By Armitage, James M.; Franco, Amaya;
Gomez, Sonia; Cousins, lan T. From Environmental Science & Technology (2008), 42(11), 4052-
4059

Mackay et al. (2006)
General model to
describe uptake of
organic pollutants to
foliage

Chemical partitioning to foliage: the contribution and legacy of Davide Calamari.
By Mackay, Donald; Foster, Karen L.; Patwa, Zaheerabbas; Webster, Eva

From Environmental Science and Pollution Research International (2006), 13(1), 2-8.

Maclachlan et al (1995)
vegetation model

Field Validation of a Model of the Uptake of Gaseous SOC in Lolium multiflorum (Welsh Ray
Grass). By MclLachlan, Michael S.; Welsch-Pausch, Kerstin; Tolls, Johannes




From Environmental Science and Technology (1995), 29(8), 1998-2004.

Trapp et al (1990)
bioaccumulation model

Modeling the bioconcentration of organic chemicals in plants. By Trapp, Stefan; Matthies,
Michael; Scheunert, Irene; Topp, Eva M. From Environmental Science and Technology (1990),
24(8), 1246-52.

Riederer et al. (1990)
model

Estimating partitioning and transport of organic chemicals in the foliage /atmosphere system:
discussion of a fugacity- based model. By Riederer, Markus. From Environmental Science and
Technology (1990), 24(6), 829-37.

Riederer (1990) “A
simple fugacity mode

III

Estimating Partitioning and Transport of Organic Chemicals in the Foliage/ Atmosphere
System: Discussion of a Fugacity-Based Model

-Markus Riederer

-1990

Tolls and McLachlan
(1994) fugacity model
that models leaves

Partitioning of semivolatile organic compounds between air and lolium multiflorum (Welse
Ray Grass)

- ] Tolls, MS McLachlan

-1994

Model Model Title/Name References

application

Waste Water Level llI Linking the environmental loads to the fate of PPCPs in Beijing: Considering both the treated
and untreated wastewater sources. By Wang, Bin; Dai, Guohua; Deng, Shubo; Huang, Jun;
Wang, Yujue; Yu, Gang. From Environmental Pollution (Oxford, United Kingdom) (2015), 202,
153-159.

STP-EX Fate of anthropogenic cyclic volatile methylsiloxanes in a wastewater treatment plant.




By Wang, De-Gao; Aggarwal, Monica; Tait, Tara; Brimble, Samantha; Pacepavicius, Grazina;
Kinsman, Laura; Theocharides, Mike; Smyth, Shirley Anne; Alaee, Mehran. From Water
Research (2015), 72, 209-217

STP Input characterization of perfluoroalkyl substances in wastewater treatment plants: Source
discrimination by exploratory data analysis. By Xiao, Feng; Halbach, Thomas R.; Simcik, Matt
F.; Gulliver, John S. From Water Research (2012), 46(9), 3101-3109.

STP-Level Il Use of fugacity model to analyze temperature- dependent removal of micro- contaminants in

sewage treatment plants. By Thompson, Kelly; Zhang, Jianying; Zhang, Chunlong. From
Chemosphere (2011), 84(8), 1066-1071.

SimpleTreat 3.0, fate
and treatability
estimator (FATE) model,
STPWin

The Fate of Polymeric Quaternary Ammonium Salts from Cosmetics in Wastewater Treatment
Plants. By Cumming, Janet; Hawker, Darryl; Chapman, Heather; Nugent, Kerry

From Water, Air, & Soil Pollution (2011), 216(1-4), 441-450.

QWASI Level Il

A screening level fate model of organic contaminants from advanced water treatment in a
potable water supply reservoir. By Hawker, Darryl W.; Cumming, Janet L.; Neale, Peta A.;
Bartkow, Michael E.; Escher, Beate I. From Water Research (2011), 45(2), 768-780.

multimedia fugacity-
based model, levels I, 1l
and 1l

Fate simulation and risk assessment of endocrine disrupting chemicals in a reservoir receiving
recycled wastewater. By Cao, Qiming; Yu, Qiming; Connell, Des W. From Science of the Total
Environment (2010), 408(24), 6243-6250.

STP

Predicting fate of the contraceptive pill in wastewater treatment and discharge.

By Mastrup, M.; Schafer, A. |.; Khan, S. J. From Water Science and Technology (2005), 52(8, 4th
World Water Congress: Water and Health, 2004), 279-286.

Model by Clarke et al.,
1995

(Clark, B., Henry, J. G.
and Mackay, D. (1995)
Environ. Sci. Technol.,
29, 1488-1494.)

Estimation of pharmaceutical residues in primary and secondary sewage sludge based on
guantities of use and fugacity modelling. By Khan, S. J.; Ongerth, J. E. From Water Science and
Technology (2002), 46(3, 2nd World Water Congress: Environmental Monitoring,
Contaminants and Pathogens, 2001), 105-112.




SimpleTreat, “steady-
state mathematical
model of chemical fate
ina STP”

Fugacity analysis and model of organic chemical fate in a sewage treatment plant

Clark, B., Henry, J. G. and Mackay, D. (1995) Environ. Sci. Technol., 29, 1488-1494.

STP, STP-EX,
SimpleTreat, ASTREAT

Continued development of a mass balance model of chemical fate in a sewage treatment
plant

-Rajesj Seth, Eva Webster, Donald Mackay

-2008
Model Model Title/Name References
application
Artic QWASI version 2.8 with Understanding of Cyclic Volatile Methyl Siloxane Fate in a High Latitude Lake Is Constrained by
Applications/ steady state and with Uncertainty in Organic Carbon- Water Partitioning. By Krogseth, Ingjerd Sunde; Whelan,
High Altitude dynamic version that Michael John; Christensen, Guttorm Normann; Breivik, Knut; Evenset, Anita; Warner, Nicholas
Lakes

allowed for temporal
changes

Alexander. From Environmental Science & Technology (2017), 51(1), 401-409.

“fugacity-based
bioaccumulation model
developed by Mackay et
al. (2001)

(Mackay, D., 2001.
Multimedia
Environmental Models:
the Fugacity Approach,
second ed. CRC Press)”

Biomagnification of persistent organic pollutants along a high- altitude aquatic food chain in
the Tibetan Plateau: Processes and mechanisms. By Ren, Jiao; Wang, Xiaoping; Wang,
Chuanfei; Gong, Ping; Wang, Xiruo; Yao, Tandong. From Environmental Pollution (Oxford,
United Kingdom) (2017), 220(Part_A), 636-643.




QWASI

Fate of organochlorine contaminants in arctic and subarctic lakes estimated by mass balance
modelling. By Diamond, Miriam L.; Bhavsar, Satyendra P.; Helm, Paul A.; Stern, Gary A.; Alaee,
Mehran From Science of the Total Environment (2005), 342(1-3), 245-259.

based on the QWASI
fugacity/aquivalence
mass- balance model

Contaminant fate in high Arctic lakes: development and application of a mass balance model.

By Freitas, Hilary; Diamond, Miriam; Semkin, Ray; Gregor, Dennis. From Science of the Total
Environment (1997), 201(3), 171-187.

BETR-World

BETR- World: a geographically explicit model of chemical fate: application to transport of
alpha- HCH to the Arctic. By Toose L; Woodfine D G; MacLeod M; Mackay D; Gouin J. From
Environmental pollution (Barking, Essex : 1987) (2004), 128(1-2), 223-40.

fully coupled dynamic,
mass conservative,
plankton food web
fugacity model

A dynamic biophysical fugacity model of the movement of a persistent organic pollutant in
Antarctic marine food webs. By Cropp, Roger; Kerr, Georgina; Bengtson-Nash, Susan; Hawker,
Darryl. From Environmental Chemistry (2011), 8(3), 263-280.

Bioaccumulation Model
for Terrestrial Mammals,
Air-to-Vegetation
Distribution Model

An Arctic Terrestrial Food-Chain Bioaccumulation Model for Persistent Organic Pollutants
-Barry C. Kelly and Frank A. P. C. Gobas

-2003

Model
application

Model Title/Name

References

Agquatic Food
Chains

Thomann (1989)
chemical distribution in
ecosystem model

Bioaccumulation Model of Organic Chemical Distribution in Aquatic Food Chains
-Robert V. Thomann

-1989




Fish

QWASI version 3.00
along with Level I
calculations

Bioconcentration of polycyclic musks in fathead minnows caged in a wastewater effluent
plume Lefebvre, Claudine; Kimpe, Linda E.; Metcalfe, Chris D.; Trudeau, Vance L.; Blais, Jules
M. From Environmental Pollution (Oxford, United Kingdom) (2017), 231(Part_2), 1593-1600

fugacity-based multi-
compartment fish
bioaccumulation model

Towards an improved understanding of processes controlling absorption efficiency and
biomagnification of organic chemicals by fish. By Xiao, Ruiyang; Arnot, Jon A.; MaclLeod,
Matthew. From Chemosphere (2015), 138, 89-95.

Dynamic multichemical
fish model (time
dependent)

Fate of PBDEs in Juvenile Lake Trout Estimated Using a Dynamic Multichemical Fish Model.
By Bhavsar, Satyendra P.; Gandhi, Nilima; Gewurtz, Sarah B.; Tomy, Gregg T.

From Environmental Science & Technology (2008), 42(10), 3724-3731.

“reductionnist,
mechanistic BCF

model”

Kuo DTF, Di Toro DM. 2013. A reductionist mechanistic model for
bioconcentration of neutral and weakly polar organic compounds in

fish

clearance-volume
pharmacokinetic models
(CV-PK) and
physiologically based
pharmacokinetic models
(PB-PK)

Schultz IR, Hayton WL. 1999. Interspecies scaling of the bioaccumulation of lipophilic
xenobiotics in fish: An example using trifluralin

FGETS (Food and Gill
Exchange of Toxic
Substances)

Modelling Bioaccumulation of Organic Pollutants in Fish with an Application to PCBs in Lake
Ontario Salmonids -M. Craig Barber, Luis A. Suarez, Ray R. Lassiter -1991

Clark et al. (1990) model

Model of organic chemical uptake and clearance by fish from food and water
-Kathryn E. Clark, Frank A. P. C. Gobas and Donald Mckay

-1990




Fugacity-based
toxicokinetic fish model

A fugacity- based toxicokinetic model for narcotic organic chemicals in fish.

By Celsie, Alena; Mackay, Donald; Parnis, J. Mark; Arnot, Jon A. From Environmental
Toxicology and Chemistry (2016), 35(5), 1257-1267.

Toxicokinetic fish model

A Toxicokinetic Model for Fish including Multiphase Sorption Features
-Wolfgang Larisch, Trevor N. Brown and Kai-Uwe Goss

-2017

Invertebrates

Dynamic fugacity-based
aquatic model, DynA,
EcoDynA

Theoretically exploring direct and indirect chemical effects across ecological and exposure
scenarios using mechanistic fate and effects modelling.

By De Laender, F.; Morselli, M.; Baveco, H.; Van den Brink, P. J.; Di Guardo, A. From
Environment International (2015), 74, 181-190

Level lll and IV

Distribution and fate of nonylphenol in an aquatic microcosm. By Huang, Guo-Lan; Hou, Shao-
Gang; Wang, Lei; Sun, Hong-Wen. From Water Research (2007), 41(20), 4630-4638.

Large Animals

Mechanistic lifetime
non-steady state model

Influence of the temperature gradient in blubber on the bioaccumulation of persistent
lipophilic organic chemicals in seals. By Czub, Gertje; McLachlan, Michael S. From
Environmental Toxicology and Chemistry (2007), 26(8), 1600-1605.

An extension of
Campfens and Mackay’s
model (1997)

Modeling biomagnification and metabolism of contaminants in harp seals of the Barents Sea.

By Fraser, Alison J.; Burkow, Ivan C.; Wolkers, Hans; Mackay, Don. From Environmental
Toxicology and Chemistry (2002), 21(1), 55-61.

GEOTOX, CALTOX, USES,
EUSES, ACC-HUMAN

A Food Chain Model to Predict the Levels of Lipophilic Organic Contaminants in Humans
-Gertje Czum, Michael S. MclLachlan

-2004




Model
application

Model Title/Name

References

Indoor Exposure

ConsExpo 4.1

Modeling Human Exposure to Indoor Contaminants: External Source to Body Tissues.

By Webster, Eva M.; Qian, Hua; Mackay, Donald; Christensen, Rebecca D.; Tietjen, Britta;
Zaleski, Rosemary. From Environmental Science & Technology (2016), 50(16), 8697-8704.

fugacity-based indoor
mass balance model

Determining source strength of semivolatile organic compounds using measured
concentrations in indoor dust.

By Shin, H.-M.; McKone, T. E.; Nishioka, M. G.; Fallin, M. D.; Croen, L. A.; Hertz-Picciotto, I.;
Newschaffer, C. J.; Bennett, D. H. From Indoor Air (2014), 24(3), 260-271.

residential-SHEDS,
Cohen Hubal and
Weschler and Nazaroff
models, Shin et al.
(2012) fugacity-based
mass-balance model,
Ozkaynak model

Intake Fraction for the Indoor Environment: A Tool for Prioritizing Indoor Chemical Sources
By Shin, Hyeong-Moo; McKone, Thomas E.; Bennett, Deborah H.

From Environmental Science & Technology (2012), 46(18), 10063-10072.

SPRAY-MOM, VAPOR-
MOM, CARPET-MOM

Temperature- and humidity- dependency of pesticide behavior in indoor simulation. By
Matoba, Yoshihide; Ohnishi, Jun-ichi; Matsuo, Masatoshi. From Chemosphere (1995), 30(5),
933-52.

InPest, level IV

Development of the Simulation Model InPest for Prediction of the Indoor Behavior of
Pesticides -Yoshihide Matoba, Jun Yoshimura, Jun-ichi Ohnishi, Nobuyoshi Mikami &

Masatoshi Matsuo -J. Air & Waste Manage. Assoc. 48: 969-978, 1998

CARPET-MOM

Matoba, Y.; Ohnishi, J.; Matsuo, M. Chemosphere 1995, 30, 345-365. Indoor simulation of
insecticides in broadcast spraying




Wenger et al. (2012)
indoor model

Indoor intake fraction considering surface sorption of air organic compounds for life cycle
assessment -Yvan Wenger, Dingsheng Li, Olivier Jolliet -The International Journal of Life Cycle
Assessment, Volume 17, Issue 7, 919-931, Aug. 2012

Shehata (1985) multi-
compartment
mathematical model

Shehata, A. T. Toxicol. Ind. Health 1985, 4, 277-298. A MULTI-ROUTE EXPOSURE ASSESSMENT
OF CHEMICALLY CONTAMINATED DRINKING WATER

McKone (1987) Three-
Compartment, Indoor
Mass Balance Model

Human Exposure to Volatile Organic Compounds in Household Tap Water: The Indoor
Inhalation Pathway

-Thomas E. McKone

-Environ. Sci. Technol. 1987, 21, 1194-1201

Extension of Bennett et
al work (below)

Multimedia Modeling of Polybrominated Diphenyl Ether Emissions and Fate Indoors

-Xianming Zhang, Miriam L. Diamond, Catalina Ibarra and Stuart Harrad

-Environ. Sci. Technol., 2009, 43 (8), pp 2845-2850

Bennett and Furtaw
(2004) indoor pesticide
model

Bennett, D. H.; Furtaw, E. J. Fugacity-based indoor residential pesticide fate model. Environ.
Sci. Technol. 2004, 38, 2142- 2152.

ConsExpo, Multi-
Chamber Concentration
and Exposure Model,
Consumer Exposure
Module (CEM),
PROMISE, LifeLine™
Software Version 4.3 is a
tool to characterize
population-based
aggregate and
cumulative exposures
and risks from pesticide

RIVM report 320104006/2006 Comparison of consumer exposure modelling tools Inventory of
possible improvements of ConsExpo -M.V.D.Z. Park, J.E. Delmaar and J.G.M. van Engelen




residues, Central Risk
and Exposure Modelling
e-solution (CREMe),
Pesticide Inert Risk
Assessment Tool
(PIRAT), Residential
Exposure Assessment
Model (REx), Wall Paints
Exposure Assessment
Model (WPEM),
SprayExpo, Skin
Permeation (SKINPERM)

Model
application

Model Title/Name

References

Aquatic Systems

QWASI model

1. Equilibrium QWASI

2. Standard QWASI

3. Multi-QWASI

4. Dynamic QWASI

5. Dynamic Multi-QWASI

6. Pseudo-dynamic
QWASI

A suite of multi-segment fugacity models describing the fate of organic contaminants in
aquatic systems: application to the Rihand Reservoir, India. By Warren, Christopher S.;
Mackay, Donald; Bahadur, Nisheeth P.; Boocock, David G. B. From Water Research (2002),
36(17), 4341-4355.

Small Region Model
(SRM), FOCUS (Forum
for the Coordination of
Pesticide Fate Models

Aquatic Exposure Predictions of Insecticide Field Concentrations Using a Multimedia Mass-
Balance Model.




and their Use) surface-
water approach

By Knaebel, Anja; Scheringer, Martin; Stehle, Sebastian; Schulz, Ralf. From Environmental
Science & Technology (2016), 50(7), 3721-3728.

Gobas et al (2003)
fugacity model

Sediment- Water Distribution of Organic Contaminants in Aquatic Ecosystems: The Role of
Organic Carbon Mineralization. By Gobas, Frank A. P. C.; MacLean, Laura G. From
Environmental Science and Technology (2003), 37(4), 735-741.

Level Il

A simple model to predict compound loss processes in aquatic ecotoxicological tests:
calculated and measured triphenyltin levels in water and biota. By Tremolada, Paolo; Bristeau,
Sebastien; Mozzi, Daniela; Sugni, Michela; Barbaglio, Alice; Dagnac, Thierry; Candia Carnevali,
M. Daniela From International Journal of Environmental Analytical Chemistry (2006), 86(3-4),
171-184.

Model Model Title/Name References
application
Oil Release interval dynamic Uncertainty- based dynamic multimedia human health risk assessment for polycyclic aromatic
multimedia fugacity hydrocarbons (PAHSs) in a land oil exploitation area
(IDMF) model
By Zhang, Yang; Shen, Jing; Wen, Jingya; Hu, Yan; Li, Yu; He, Li
From Human and Ecological Risk Assessment (2016), 22(7), 1552-1573.
Level IV Multimedia fate modeling of oil spills in ice- infested waters: An exploration of the feasibility

of fugacity- based approach. By Yang, Ming; Khan, Faisal; Garaniya, Vikram; Chai, Shuhong.
From Process Safety and Environmental Protection (2015), 93, 206-217.

A level IV fugacity model
in combination with
weathering algorithms

Multimedia fate of oil spills in a marine environment - an integrated modeling approach.

By Nazir, Muddassir; Khan, Faisal; Amyotte, Paul; Sadiq, Rehan. From Process Safety and
Environmental Protection (2008), 86(2), 141-148.

Level IV

A hierarchical Bayesian approach to modelling fate and transport of oil released from subsea
pipelines. By Arzaghi, Ehsan; Abaei, Mohammad Mahdi; Abbassi, Rouzbeh; Garaniya, Vikram;
Binns, Jonathan; Chin, Christopher; Khan, Faisal




From Process Safety and Environmental Protection (2018), 118, 307-315.

Level IV and QWASI

Dynamic fugacity model for accidental oil release during Arctic shipping. By Afenyo, Mawuli;
Khan, Faisal; Veitch, Brian; Yang, Ming. From Marine Pollution Bulletin (2016), 111(1-2), 347-
353.

Level IV

Multimedia fate modeling of oil spills in ice-infested waters: An exploration of the feasibility of
fugacity-based approach. By Yang, Ming; Khan, Faisal; Garaniya, Vikram; Chai, Shuhong

From Process Safety and Environmental Protection (2015), 93, 206-217.

Model Model Title/Name References
application
Food web fugacity-based food web | Risk assessment of butyltins based on a fugacity- based food web bioaccumulation model in

bioaccumulation

bioaccumulation model

the Jincheng Bay mariculture area: I. model development.

By Hu, Yanbing; Gong, Xianghong; Xu, Yingjiang; Song, Xiukai; Liu, Huihui; Deng, Xuxiu; Ru,
Shaoguo. From Environmental Science: Processes & Impacts (2014), 16(8), 1994-2001.

Level IV, fugacity-based
level Il model
(version2.80) and food
web model

A dynamic multimedia environmental and bioaccumulation model for brominated flame
retardants in lake Huron and lake Erie, USA. By Lim, Dong-Hee; Lastoskie, Christian M.

From Environmental Toxicology and Chemistry (2011), 30(5), 1018-1025.

multichemical food web
model

Development of a Multichemical Food Web Model: Application to PBDEs in Lake Ellasjoen,
Bear Island, Norway. By Gandhi, Nilima; Bhavsar, Satyendra P.; Gewurtz, Sarah B.; Diamond,
Miriam L.; Evenset, Anita; Christensen, Guttorm N.; Gregor, Dennis. From Environmental
Science & Technology (2006), 40(15), 4714-4721.

Campfens and Mackay
(1997) bioaccumulation
model

Fugacity- Based Model of PCB Bioaccumulation in Complex Aquatic Food Webs. By Campfens,
Jan; Mackay, Donald. From Environmental Science and Technology (1997), 31(2), 577-583.

QSARs

Quantitative Structure Activity Relationships for Predicting the




Bioaccumulation of POPs in Terrestrial Food-Webs
-Frank A. P. C. Gobas, Barry C. Kelly and Jon A. Arnot

-2003

equilibrium partitioning
theory (EPT) model,
Terrestrial Vertebrate
Bioaccumulation Model,
Soil-Invertebrate
Bioaccumulation Model

A Terrestrial Food-Chain Bioaccumulation Model for POPs
-James M. Armitage and Frank A. P. C. Gobas

-2007

food web model (a
modified version of the
1993 Gobas food web
model)

A food web bioaccumulation model for organic chemicals in aquatic ecosystems
-Jon A. Arnot, Frank A. P. C. Gobas

-2004

Lake Ontario Food Web
model

A model for predicting the bioaccumulation of hydrophobic organic chemicals in aquatic food-
webs: application to Lake Ontario

-Frank A. P. C. Gobas

-1993

mechanistic
bioconcentration model

Development and Evaluation of a Mechanistic Bioconcnetration model for lonogenic Organic
Chemicals in Fish

-James M. Armitage, Jon A. Arnot, Frank Wania, Don Mackay

-2013

Ecopath model, fugacity-
based food web
bioaccumulation model

Probabilistic ecological risk assessment of DDTs in the Bohai Bay based on a food web
bioaccumulation model. By Wang, Bin; Yu, Gang; Huang, Jun; Wang, Tai; Hu, Hongying
From Science of the Total Environment (2011), 409(3), 495-502.




Air a one-compartment Bioaccumulation potential of air contaminants: Combining biological allometry, chemical
bioaccumulation model equilibrium and mass- balances to predict accumulation of air pollutants in various mammals.
for air exposure ) . .
By Veltman, Karin; McKone, Thomas E.; Huijbregts, Mark A. J.; Hendriks, A. Jan
From Toxicology and Applied Pharmacology (2009), 238(1), 47-55.
Level lll alone and level Health Risks and Economic Costs of Exposure to PCDD/Fs from Open burning: A Case Study in
Il with Human Health Nairobi, Kenya. By Shih, Yi-Hsuan; Kasaon, Stephanie Jepng'etich; Tseng, Chao-Heng; Wang,
Risk Assessment Huang-Chin; Chen, Ling-Ling; Chang, Yu-Ming. From Air Quality, Atmosphere & Health (2016),
Protocol (HHRAP) 9(2), 201-211.
“steady-state and non- The role of multimedia mass balance models for assessing the effects of volatile organic
steady-state versions of | compound emissions on urban air quality
a simple urban
. . .| -Karen L. Foster, Steven Sharpe, Eva Webster, Donald Mackay and Randy Maddalena
environment multimedia
mass balance model” -Atmospheric Environment, Vol. 40, Issue 16, May 2006, Pages 2986-2994
level lll and IV
TRIM.FaTE, TRIM.Expo, Ecological risk assessment of multimedia hazardous air pollutants: estimating exposure and
TRIM.Risk effects
-Rebecca A. Efroymson, Deirdre L. Murphy
-Science of the Total Environment, July 2001, Volume. 274, Issuel-3, Page 219-230
Model Model Title/Name References
application
Environmental OECD, Long-Range A modeling assessment of the physicochemical properties and environmental fate of emerging
Fate of Transport Potential and novel per- and polyfluoroalkyl substances. By Gomis, Melissa Ines; Wang, Zhanyun;

Contaminants

Screening Tool

Scheringer, Martin; Cousins, lan T. From Science of the Total Environment (2015), 505, 981-
991.




QSARs, OECD Pov and
LRTP Screening Tool
v.2.2

The chemical and environmental property space of REACH chemicals. By Oeberg, Tomas;
Igbal, M. Sarfraz. From Chemosphere (2012), 87(8), 975-981.

Mackay-type level Il
fugacity model

Assessment of Pharmaceuticals Fate in a Model Environment. By Domenech, Xavier; Ribera,
Marc; Peral, Jose. From Water, Air, & Soil Pollution (2011), 218(1-4), 413-422.

Level Il

An environmental fate, exposure and risk assessment of ethylene oxide from diffuse
emissions.

By Staples, Charles A.; Gulledge, William. From Chemosphere (2006), 65(4), 691-698.

European Variant
Berkeley—Trent model
(EVn-BETR), BETR-North
America, CliMoChem
model, DEHM-POP

A process- oriented inter- comparison of a box model and an atmospheric chemistry transport
model: Insights into model structure using a- HCH as the modelled substance. By Hansen, Kaj
M.; Prevedouros, Konstantinos; Sweetman, Andrew J.; Jones, Kevin C.; Christensen, Jesper H.

From Atmospheric Environment (2006), 40(12), 2089-2104.

Level I, Level IV

Model simulation of environmental profile transformation and fate of polychlorinated
dibenzo- p- dioxins and polychlorinated dibenzofurans by the multimedia environmental fate
model.

By Suzuki, Noriyuki; Yasuda, Masashi; Sakurai, Takeo; Nakanishi, Junko. From Chemosphere
(1998), 37(9/12), 2239-2250.

Level |

Environmental fate of pesticides applied on coffee crops in southeast of Brazil.

By Soares, A. F. Saraiva; Leao, M. M. D.; Neto, M. R. Vianna From African Journal of
Environmental Science and Technology (2017), 11(2), 103-112.

Variation of EQC

Cahill, T. M.; Cousins, I.; Mackay, D. General fugacity-based model to predict the
environmental fate of multiple chemical species. Environ. Toxicol. Chem. 2003, 22, 483-493.

Model
application

Model Title/Name

References




Soil

EQC model level llI

Evaluation of leaching potential of three systemic neonicotinoid insecticides in vineyard soil.

By Kurwadkar, Sudarshan; Wheat, Remington; McGahan, Donald G.; Mitchell, Forrest. From
Journal of Contaminant Hydrology (2014), 170, 86-94.

global scale fate and
transport model
(GloboPOP),

MountainPOP 2.0

Model- based exploration of the drivers of mountain cold- trapping in soil.

By Westgate, John N.; Wania, Frank. From Environmental Science: Processes & Impacts
(2013), 15(12), 2220-2232.

Mackay type box model,
levels Il and IV

Application of an unsteady state environmental distribution model to a decadal time series of
PAH concentrations in Central Europe. By Komprda, Jiri; Kubosova, Klara; Dvorska, Alice;
Scheringer, Martin; Klanova, Jana; Holoubek, Ivan From Journal of Environmental Monitoring
(2009), 11(2), 269-276.

TRANSPEC model,

Extension of coupled multispecies metal transport and speciation (TRANSPEC) model to soil

TRANSPEC-II . , N
By Bhavsar, Satyendra P.; Gandhi, Nilima; Diamond, Miriam L. From Chemosphere (2008),
70(5), 914-924.

SoilFug Herbicide dissipation and dynamics modeling in three different tillage systems. By Otto,

Stefan; Riello, Lara; Duering, Rolf-A.; Hummel, Hans E.; Zanin, Giuseppe. From Chemosphere
(1997), 34(1), 163-178.

Mackay’s Model

Soil Burdens of Persistent Organic Pollutants: Their Levels, Fate, and Risks. Part IV.
Quantification of Volatilization Fluxes of Organochlorine Pesticides and Polychlorinated
Biphenyls from Contaminated Soil Surfaces. By Koblizkova, Martina; Ruzickova, Petra; Cupr,
Pavel; Komprda, Jiri; Holoubek, lvan; Klanova, Jana. From Environmental Science & Technology
(2009), 43(10), 3588-3595.

bespoke multimedia
fugacity model

Multimedia Fate of Petroleum hydrocarbons in the soil: Oil matrix of constructed biopiles

-F. Coulon, M. J. Whelan, G. I. Paton, K. T. Semple, R. Villa, S. J. T. Pollard




-2010

This is a probabilistic
model that is a cross
between BASL4
(Biosolids-Amended Soil
Level 4) and a standard
wildlife exposure model
(USEPA 1993)

Terrestrial ecological risk evaluation for triclosan in land- applied biosolids. By Fuchsman,
Phyllis; Lyndall, Jennifer; Bock, Michael; Lauren, Darrel; Barber, Timothy; Leigh, Katrina;
Perruchon, Elyse; Capdevielle, Marie

From Integrated Environmental Assessment and Management (2010), 6(3), 405-418

McKone and Howd
Model

Development of a biokinetic model to evaluate dermal absorption of polycyclic aromatic
hydrocarbons from soil. By Shatkin, Jo Anne; Wagle, Mandeera; Kent, Sean; Menzie, Charles A.

From Human and Ecological Risk Assessment (2002), 8(4), 713-734.

Pesticides Mackay Level | A novel environmental indicator for monitoring of pesticides. By Luchi Federico; Vigni Valeria;
Basosi Riccardo; Busi Elena. From Environmental monitoring and assessment (2011), 177(1-4),
151-63

Other Equilibrium Criterion Recent developments in environmental modelling at Trent University, Canada (2001). By

(EQC) Evaluative model,
ChemCAN (a steady-
state Level Il model),
QWASI

Cousins, lan; Macleod, Matt; Webster, Eva; Mackay, Don. From NATO Science Series, IV: Earth
and Environmental Sciences (2001), 2(Modelling of Environmental Chemical Exposure and
Risk), 105-116.

Levels 1, 11, Ill, RAIDAR,
TaPL3, ChemCAN,
CalTOX, multi-box
Eulerian models and

characteristic travel
distance (CTD)
Lagrangian models,
BETR-World, BETR-North
America, BETR-Global,

The Evolution and Future of Environmental Fugacity Models
-Donald Mackay, Jon A. Arnot, Eva Webster, and Lusa Reid

-2009




GloboPOP, QSARs, Fish,
FoodWeb, Mysid,
AquaWeb, BAF-QSAR,
ACC-HUMAN, PBPK,
AirWater, BASL4,
QWASI, Sediment, Soil,
STP, EQC, EUSES,
IMPACT 2002

Level Ill, box model

Including Transformation Products into the Risk Assessment for Chemicals: The Case of
Nonylphenol Ethoxylate Usage in Switzerland

-Kathrin Fenner, Cornelis Kooijman, Martin Scheringer and Konrad Hungerbuhler

-2002

Multimedia box model

Joint Persistence of Transformation Products in Chemicals
Assessment: Case Studies and Uncertainty Analysis

-Kathrin Fenner, Martin Scheringer, and Konrad Hungerbuhler

-2003
CliMoChem First investigations of mountainous cold condensation effects with the CliMoChem model
-Fabio Wegmann, Martin Scheringer, Konrad Hungerbuhler
-Ecotoxicology and Environmental Safetly, Volume 63, Issue 1, January 2006, Pages 42-51
Whitman Two The Application of Fugacity and Activity to Simulating the

Resistance Model of
Evaporation, Global
Distribution of a
Persistent Chemical by
Long-Range Transport

Environmental Fate of Organic Contaminants. By Mackay, Don; Arnot, Jon A.

From Journal of Chemical & Engineering Data (2011), 56(4), 1348-1355.




Level Il

Acute and chronic environmental effects of clandestine methamphetamine waste.

By Kates, Lisa N.; Knapp, Charles W.; Keenan, Helen E. From Science of the Total Environment
(2014), 493, 781-788.

SOILVE, Level |, Level Il

Evaluating fugacity models for trace components in landfill gas. By Shafi, Sophie; Sweetman,
Andrew; Hough, Rupert L.; Smith, Richard; Rosevear, Alan; Pollard, Simon J. T. From
Environmental Pollution (Amsterdam, Netherlands) (2006), 144(3), 1013-1023.

CalTOX

CalTOX, A Multimedia Total-Exposure Model for Hazardous-Wastes Sites Part |: Executive
Summary -T. E. McKone -1993




