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Appendix C

Table 1: Bioavailability Model Comparison Tabl¢

Freshwat
Metal Model Name | Version/ Identification Type r::mv::t::/ User-Interface Output Source References Primary toxicity modifying factors [ Taxa model is applicable to Chemistry Inputs needed
BLM 318242 Full BLM Freshwater | Free Software’ HCS www.windwardenv.com/biotic-ligand-model/ 11 pH, DOC, Hardness, Temperature | algae, invertebrates, fish Temperature, pH, DOC, Al, Ca, Mg, Na, K, 504, CI
MLR N/A MLR Freshwater Equation HC5 Windward Environmental LLC 2] pH, DOC, Hardness algae, invertebrates, fish pH, DOC, Hardness
T ture, pH, Co, DOC, H id%, Ca, Mg, Na, K, SO4
BLM 3.15.2.41 Full BLM Freshwater | In Development HCS Windward Environmental LLC In Development Hardness, pH, DOC algae, invertebrates, fish | CPeratres P o, b 'Alk”a“izc's » Ca, Mg, Na, K, 504,
Cobalt MLR N/A MLR Freshwater | In Development | _Bioavailable [Cobalt] in Development / Windward LiC n Develop Hardness, pH, DOC algae, invertebrates, fish pH, DOC, Hardness (Ca, Mg
Simplified BLM HCS, Bioavailabl
BioMet V5.0 ‘S';I:L:; o Freshwater | Free Software? [C'Db'::]‘ja';& € In Development In Development Hardness, pH, DOC algae, invertebrates, fish pH, DOC, Ca, Co
3 T ture, pH, Cu, DOC, H id%, Ca, Mg, Na, K, SO4
USEPA BLM USEPA 2007 Full BLM Freshwater | Free Software? M, cce www.epa.gov/wac/aquatic-life-criteria-copper Bl pH, alkalinity, hardness, DOC invertebrates, fish emperature, pH, Cu, DOC, Rumic acid %, €a, Mg, Na, K, 504,
supported by [4-12] Cl, alkalinity, S
https://www.canada.ca/en/environment-climate- )
2 . . algae, plants, Required: Temperature, pH, Cu, DOC, hardness;
ECCCBLM v1.10 Full BLM Freshwater | Free Software HCS change/services/evaluatingexisting substances/federal- 113, 14] pH, alkalinity, hardness, DOC invertebraton fih Optionsl: Humie acd %, Ca, M, o, K, 504, C1 alkalty, S
environmental-quality-guidelines-copper.html
https://www2.gov.bc.ca/assets/gov/environment/air-land- algae, plants, .
Required: T ture, pH, Cu, DOC, hardness;
BCBLM V111 Full BLM Freshwater | Free Software waG water/water/waterquality/water-quality- [15-17] pH, alkalinity, hardness, DOC invertebrates, fish, _ Required: Temperature, pH, Cu, DOC, hardness;
L Optional: Humic acid %, Ca, Mg, Na, K, SO4, Cl, alkalinity, S
uidelines/approved-wags/copper/bc_blm_setup.exe
18 Required: T ture, pH, Cu, DOC, hardness;
Windward BLM V3.41.2.45 Full BLM Freshwater | Free Software? L(E)C50, CMC, CCC www.windwardenv.com/biotic-ligand-model Suppmid l];v {410 | PH-alkalinity, hardness, poc invertebrates, fish Optionszmic :c'i"dp;:ac:re'\'ﬁ; Na'“ky son, CTQ"ZSI;W s
Modified HydroQual | Mixed T ture, pH, Cu, DOC, H id %, Ca, Mg, Na, K, SO4
BLM/gBAM odified HydroQual | Mixed regression + | o ver | Free software? L(E)CS0, EC10 [21] [19-21] pH, alkalinity, hardness, DOC invertebrates, fish emperature, pH, Cu, DOC, Rumic acid %, €a, Mg, Na, K, 504,
BLM software speciation model Cl, alkalinity, S
Simplified BLM HCS, Bioavailabl 221; ted b
BioMet V5.0 ‘mp e Freshwater | Free Software? , Bloavailable www.bio-met.net [22]; supported by pH, DOC, Ca algae, invertebrates, fish pH, DOC, Ca, Cu
Copper Lookup Tool [Copper], RCR 11921, 23-28)
Simplified BLM o | PNEC, ilabl www.widuk.org/resources/rivers-lakes-metal- 129]; supported by ) )
M-BAT 300 Freshwat H, DOC, C: I tebrates, fish H, DOC, Ca, Ci
v Lookup Tool reshwater | Free Software [Copper], RCR bioavailability-assessment-tool-m-bat [30-32] PH, DOC, Ca algae, invertebrates, fis pH, DOC, Ca, Cu
PNEC, Bioavailabl Required: DOC;
PNEC-Pro v6.0 [MILR Freshwater Free Software” [Cc;pp:ra]\,/aRlcaR © http://www.pnec-pro.com [33] Dpoc algae, invertebrates, fish Optionale:qp::Telvlg, Ca,’Na, cu
Toxicity model WHAM 7 Temperature, pH, Cu, DOM (fulvic and humic acids), Ca, Mg,
WHAM-F N/A Freshwat i EC50 341 34] Not specified lant PR -~ Ve
Tox / linked to speciation |  TTeSTWater software (341 (341 ot specifie plants Na, K, 504, Cl, alkalinity, metals
toxicity equation
35; additional
MLR N/A MLR Freshwater Equation L(E)CS0 [35] examples [25, 27, 36, Hardness, pH, DOC invertebrates, fish pH, hardness, DOC
37]
Windward 18]; ted b Required: T ture, pH, Cu, DOC, salinity;
ME':;":";[M V3.41.2.45 Full BLM Saltwater Free Software’ L(E)C50 www.windwardenv.com/biotic-ligand-model [ [13:15(;""1"2"”3;40]" pH, salinity, DOC invertebrates, fish eg:}ltriinal:eCma?:;; “N': Z 5'0:"0' P(’Jr 'D':'CV'
38, 40]; additional
Marine MLR N/A [MILR Saltwater Equation EC50 138] 138, 40]; a [;1‘0223] poC invertebrate ( Mytilus sp.) poC
ECx; FAV; FCV; acute and ) o 43]; ted b ) ) T ture, pH, Pb, DOC, Humic acid %, Ca, Mg, Na, K, SO4,
BLM Unified/North America Full BLM Freshwater Free Software” % L  acute an http://www.windwardenv.com/biotic-ligand-model, 43]; supported by Hardness, pH, DOC invertebrates, fish emperature, p umic act 2 Mg, Na
chronic HCS [44-63] cl, Alkalinity, S
https://www.ila-lead.org/responsibility/lead-blm- 64]; ted b
BLM/gBAM | EU Risk Assessment Full BLM Freshwater | Free Software’ | Normalized SSD; HCS D [ﬂ | D ! [4111452'3“’2; Eee]y Hardness, pH, DOC algae, invertebrates, fish Temperature, pH, Pb, DOC, Ca, Mg, Na, K, S04, Cl, CO3
00! -03, ',
Lead EQS 1.0 (EU Risk PNEC; bioavailable [Pb] hitps://www.wca-
ea. Vi s DOC Equation Freshwater Free Software” # bioavaiiable ’ environment.com/index.php/models-and- [32], [67] DOC algae, invertebrates, fish DOC, Pb
Screening Tool Assessment) RCR
downloads/Pb-EQS-Screening-Tool
Simplified BLM HCS, Bioavailable [Pb ) In Devel t
Lead BioMet V5.0 imp e Freshwater Free Software” , Bioavailable [Pb], www.bio-met.net n Development / pH, DOC, Ca algae, invertebrates, fish pH, DOC, Ca, Pb
Lookup Tool RCR wea
PNEC Pro V6.0 [MILR Freshwater | Free Software? PNEC http://www.pnec-pro.com [68] poC algae, invertebrates, fish Required: DOC;
- ree software : - - E2e, 4 Optional: pH, Mg, Ca, Na, Pb
https://www.canada.ca/en/environment-climate-
. change/services/evaluating-existing- . )
MLR Canadian WQG MLR Freshwater N/A long-term WQG ° - 691 Hardness, pH, DOC algae, invertebrates, fish pH, DOC, Hardness
substances/federal-environmental-quality-guidelines-
lead.html
MLR N/A MLR Freshwater N/A ECx; HCS Unpublished Report [70] Hardness, pH, DOC algae, invertebrates, fish pH, DOC, Hardness




Appendix C, Table 1: Bioavailability Model Comparison Tabl¢

Freshwat
Metal Model Name | Version/ Identification Type r::mv::t::/ User-Interface Output Source References Primary toxicity modifying factors [ Taxa model is applicable to Chemistry Inputs needed
Excel + WHAM T ture, pH, Ni, DOC, Humic acid %, Ca, Mg, Na, K, SO4,
BLM EU Risk Assessment Full BLM Freshwater xcel + HCS Nys et al. 2016 [71], WHAM VI [71-74] Hardness, pH, DOC algae, invertebrates, fish | 1o Perature, PR, Ni, DOC, Humic acid %, Ca, Mg, Na, K, 504,
based software Cl, Alkalinity, S
) Simplified BLM , |HCS, Bioavailable [Nickel], ) In Development / ) ) )
BioMet v5.0 Lookup Tool Freshwater Free Software’ RCR www.bio-met.net WCA pH, DOC, Ca algae, invertebrates, fish pH, DOC, Ca, Ni
Simplified BLM PNEC, Bioavailabl
M-BAT 20150206 impifie Freshwater | Free Software? . Bloavatiable http://www.wfduk.or, 321 pH, DOC, Ca algae, invertebrates, fish pH, DOC, Ca, Ni
Lookup Tool [Nickel], RCR
) By T ture, pH, Ni, DOC, Humic acid %, Ca, Mg, Na, K, SO4,
Nickel BLM Best Overall Pooled Full BLM Freshwater Free Software” ECx, HCS, FAV www.windwardenv.com/biotic-ligand-model [88] Hardness, pH, DOC algae, invertebrates, fish emperature, p ! a A\:arIT\‘:\t?/c‘S 3, Ve, N2
North Ameri _ o invertebrat be |T ture, pH, Ni, DOC, Humic acid %, Ca, Mg, Na, K, S04,
BLM C.ozriubr'am!\jr;:s: Full BLM Freshwater Free Software” ECx www.windwardenv.com/biotic-ligand-model [88] Hardness, pH, DOC, Alkalinity Inl‘i’:ut:drtaoez.‘z:?m)e emperature, p ! a A\:arIT\‘:\t?:‘S 3, Ve, N2
Required: DOG;
PNEC Pro V6.0 [MILR Freshwater | Free Software’ PNEC, RCR http://www.pnec-pro.com [68] Hardness, pH, DOC algae, invertebrates, fish Dptionaiq;l—:r,eMg, o, N, Ni
MLR N/A MLR Freshwater Equation ECx Equation in Croteau et al. (2021). Accepted [89] Hardness, DOC algae, invertebrates, fish Hardness (Ca/Mg), DOC, pH, Ni
T ture, pH, Ni, DOC, Humic acid %, Ca, Mg, Na, K, SO4,
BLM Marine Full BLM Saltwater | Free Software? ECx www.windwardenv.com/biotic-ligand-model 190] poc invertebrates emperatare, p L >0 'A‘:a’l"‘:‘c‘;c‘s  Ca Mg, Na, £ 504,
75]; ted b T ture, pH, Zn, DOC, Humic acid %, Ca, Mg, Na, K, SO4,
BLM Unified/North America Full BLM Freshwater | Free Software? ECx; FAV; FCV www.windwardenv.com/biotic-ligand-model [75]; supported by Hardness, pH, DOC invertebrates, fish emperature, pH, n, DOC, Humic acid %, Ca, Mg, Na, K, 504,
4, 76-80] cl, Alkalinity, S
ECx; HCS5 after post- 81]; ted b T ture, pH, Zn, DOC, Humic acid %, Ca, Mg, Na, K, SO4,
BLM/gBAM | EU Risk Assessment Full BLM Freshwater | Free Software? X erp www.windwardenv.com/biotic-ligand-model 81]; supported by Hardness, pH, DOC algae, invertebrates, fish | c e orures PH, 20 umic acid %, Ca, Mg, Na,
processing [80, 82] Cl, Alkalinity, S
Simplified BLM fduk. ivers-lakes-metal-
M-BAT v30.0 - 20150206 ‘mp e Freshwater | Free Software? PNEC VAR WIGU COTB/TESOUNCEs MIVErs- B XES-MEL 321 pH, DOC, Ca algae, invertebrates, fish pH, DOC, Ca, Zn
Lookup Tool bioavailability-assessment-tool-m-bat
) Simplified BLM ) ) In Development / ) )
Zinc BioMet v5.0 Lookup Tool Freshwater Free Software’ HCS www.bio-met.net WCA pH, DOC, Ca algae, invertebrates, fish pH, DOC, Ca, Zn
Required: DOG;
PNEC Pro v6.0 [MILR Freshwater Free Software” PNEC http://www.pnec-pro.com [68] Dpoc algae, invertebrates, fish DptionaiqpurzteMg, Ca,’Na, 7n
hort-term WQG; long-
MLR Canadian WQG MLR Freshwater N/A sho tee'r'r‘: w?ley oneg http://ceqg-rege.ccme.c n/360 83] Hardness, pH, DOC algae, invertebrates, fish pH, DOC, Hardness
MLR N/A MLR Freshwater N/A ECx; FAV; FCV In Development In Development Hardness, pH, DOC algae, invertebrates, fish pH, DOC, Hardness
Required: T ture, pH, Zn, DOC, salinity;
BLM Marine Full BLM Saltwater N/A ECx; FAV; FCV Preliminary/Pilot BLM [84] 184] pH, salinity, DOC invertebrates, fish eg:ltri:nal:eg?;; L’:; 5'0:"0' P(’JZ? 'D’;'c"'

*Model can produce effect concentrations normalized to specified water chemistry conditions, but HC5 must be derived from normalized SSDs after model application

? Registration may be required to download the software

Definitions:

BC - British Columbia

BLM - Biotic ligand model

CCC - Criteria continuous concentration

CMC - Criteria maximum concentration

DIC - Dissolved inorganic carbon

DOC - Dissolved organic carbon

ECCC - Environment and Climate Change Canada
EC10 - 10 percent effect concentration

EC50 - 50 percent effect concentration

ECx - 'x' percent effect concentration

EU - European Union

FAV - Final acute value

FCV - Final chronic value

gBAM - Generalized bioavailability model

HCS5 - Hazardous concentration 5th percentile
L(E)C50 - 50 percent lethal or effect concentration
M-BAT - Metal bioavailability assessment tool
MLR - Multiple linear regression

[MILR - Multiple linear regression and/or simple linear regression
PNEC - Predicted no effect concentration

RCR - Risk characterization ratio

SSD - Species sensitivity distribution

TRV - Toxicity reference value

USEPA - United States Environmental Protection Agency
WHAM - Windermere humic aqueous model
WAQG - Water quality guideline




Appendix C, Table 2: Supporting Information for Bioavailability Model Comparison Table

Version Endpoint . . ] Applicable DOC range Applicable Ca range e Used in regulatory framework and/or ] ] Validated DOC ranges | Validated Hardness ranges Validation process -
Metal Model Name e / Status P . Species used in development Applicable pH range PP & PP & Speciation Programme? & i L / Natural waters validated | Validated pH ranges & & P R
Identification (acute or chronic) (mg/L) (mg/L Ca) example applications (mg/L) (mg/L CaCO3) Cross-species
. , . Algae: 6.0-8.5 4 Natural Waters Gastropod (Lymnaea stagnalis)
BLM 3.18.2.42 Complete Chronic P. subcapitata, C. dubia, P. promelas Invertebrates: 6.0-8.5 0.3-14.0 10-400 Model V (WHAM) REACH : 6.4-8.0 1.0-19.8 24-204 ] . ;
Fish 5.0-8.5 (5 more in process) Rotifer (Brachionus calyciflorus)
Aluminum Al 6 0 8 s
gae: 6.0-8. ;
. . 4 Natural Wat Gastropod (Lymnaea stagnalis
MLR N/A Complete Chronic P. subcap/tata, C. dub/a, P. promelas Invertebrates: 6.0-8.5 0.3-14.0 10-400 N/A USEPA @ ur.a aters 6.4-8.0 1.0-19.8 24-204 . P ( y g )
Fish 5.0-8.5 (5 more in process) Rotifer (Brachionus calyciflorus)
Algae: 6.1-7.9 Algae: 0.3 Algae: 16-412 Aquatic plant (Lemna minor),
BLM 3.15.2.41 Complete Chronic P. subcapitata, C. dubia, P promelas Invertebrates: 6.4-8.6 Invertebrates: <0.5-9.4 Invertebrates: 44-396 Model V (WHAM) REACH 5 Natural Waters 5.5-8.5 0.87-10.82 16-248 Gastropod (Lymnaea stagnalis ),
Fish: 6.4-8.4 Fish: <0.5-8.7 Fish: 24-390 Rotifer (Brachionus calyciflorus')
. . . Algae: 6.1-7.9 Algae: 0.3 Algae: 16-412 Aquatic plant (Lemna minor),
P. sub tata, C. dubia, P las, B calyciflorus, D .
Cobalt MLR N/A In Development Chronic subcapitata u IC:na pnrzme as, B calyciflorus Invertebrates: 6.4-8.6 Invertebrates: <0.5-9.4 Invertebrates: 44-396 N/A In Development 5 Natural Waters 5.5-8.5 0.87-10.82 16-248 Gastropod (Lymnaea stagnalis ),
g Fish: 6.4-8.4 Fish: <0.5-8.7 Fish: 24-390 Rotifer (Brachionus calyciflorus )
Algae: 6.1-7.9 Algae: 0.3 Algae: 16-412 Aquatic plant (Lemna minor),
BioMet v5.0 In Development Chronic P. subcapitata, C. dubia, P promelas Invertebrates: 6.4-8.6 Invertebrates: <0.5-9.4 Invertebrates: 44-396 WHAM 6 In Development 5 Natural Waters 5.5-8.5 0.87-10.82 16-248 Gastropod (Lymnaea stagnalis ),
Fish: 6.4-8.4 Fish: <0.5-8.7 Fish: 24-390 Rotifer (Brachionus calyciflorus)
USEPA WQC [3];
USEPA BLM USEPA 2007 Complete Acute and Chronic Not specified Not specified Not specified Not specified CHESS with Model V (WHAM) Site-specific WQGs in Australia and New Not specified Not specified Not specified Not specified Not specified
Zealand
) . ) Draft Canadian Federal Environmental o o o s .
ECCCBLM v1.10 Draft Chronic Not specified 5.5-8.75 0.2-33.4 7.9-525 CHESS with Model V (WHAM) . L Not specified Not specified Not specified Not specified Not specified
Quality Guidelines [13]
BCBLM v1.11 Complete Acute and Chronic Not specified 4.7-9.0 0.05-20 7.8-237 CHESS with Model V (WHAM) WQGs for British Columbia, Canada [15] Not specified Not specified Not specified Not specified Not specified
Acipenser transmontanus , Ceriodaphnia dubia,
Chironomus tentans , Daphnia magna , Daphnia
pulex, Daphnia pulicaria , Lampsilis fasciola,
Windward BLM v3.41.2.45 Complete Acute Lampsilis siliquoidea , Lepomis macrochirus , 4.9-9.2 0.05-30 7.9-525 CHESS with Model V (WHAM) Some site-specific WQC in USA Not specified Not specified Not specified Not specified Not specified
Oncorhynchus mykiss , Oncorhynchus tshawytscha,
Pimephales promelas , Utterbackia imbecillis , Villosa
iris
D. magna. : 5.5-8.5; D. magna : 1.6-23; D. magna : 10-500; .
Acute: Amphipod (Hyalella azt ,
H.azteca : 6.49-8.47; H. azteca: <01-1.1; H. azteca: 12-312; o Danhnia maana S (r:irr)nel'p?;al(esy arzr:e‘/’:j_m)
. Modified HydroQual BLM . . H.depressa : 6.5-7.5; H. depressa : 0-11.6; H. depressa : 38; . . For Daphnia magna : . P gna: For Daphnia magna : For Daphnia magna : . P 'p !
Modified BLM Complete Acute and Chronic Daphnia magna L . o CHESS with Model V (WHAM) |EU Copper Voluntary Risk Assessment [21] Field - 6.20-8.61; Chronic: Mussel (Hyridella depressa ),
software L. siliquoidea : 8.0-8.7; L. siliquoidea : 0.5-11; L. siliquoidea : 40-379; 24 natural waters 0.9-21.6 75-590 e .
Copper Lab-6.6-8.7 Clam (Lampsilis siliquoidea ),
P. promelas : 6.63-8.65; P. promelas : 0.4-18.2; P. promelas : 46-446; Fish (Pimephales promelas , Oncorhynchus mykiss )
O.mykiss : 6.0-8.0 O.mykiss : N/A 0. mykiss : 30-360 phaies p ’ ‘4 4
. . Algae: 5.7-8.8 Algae: 1.3-20 Algae: 5-160 Algae: 5.5-8.7 Algae: 0-20 Algae: 2.5-179
. . Daphnia magna , Oncorhynchus mykiss , . .
BioMet v5.0 Complete Chronic pseudokirchneriella subcapitata Invertebrates: 5.6-8.7 Invertebrates: 1.7-18 Invertebrates: 7-179 N/A Water Framework Directive; [85, 86] N/A Invertebrates: 5.5-8.5 Invertebrates: 0-20 Invertebrates: 2.5-179 N/A
P Fish: 6.6-8.7 Fish: 1 Fish: 14-94 Fish: 6.0-8.6 Fish: 0-18 Fish: 3.1-129
Daphnia magna , Oncorhynchus mykiss , " . . . .
M-BAT v30.0 - 20150206 Complete Chronic p g . ¢ ] Y 6-8.5 Upper value of 15 3.1-9.3 N/A Water Framework Directive [85, 86] Not specified Not specified Not specified Not specified N/A
Pseudokirchneriella subcapitata
Daphnia magna , Oncorhynchus mykiss , . . L . . . .
PNEC-Pro v6.0 Complete Chronic p g . Y ] Y 5.5-8.8 Not specified Not specified N/A Water Framework Directive [85] Not specified Not specified Not specified Not specified N/A
Pseudokirchneriella subcapitata
L. inoctialis : 6.5: L. inoctialis : 0.3; L. inoctialis : 38; . - .
WHAM-F 1ox N/A Complete Acute Lemna aequinoctialis , Lemna paucicostata aequtfvoc ats aequtfwc ats aequ1170c atls WHAM 7 Unknown None N/A N/A N/A FW plants (Lemna aequinoctialis , Lemna paucicostata )
L. paucicostata : N/A L. paucicostata : N/A L. paucicostata : 69
Ceriodaphnia dubia, Daphni , Daphni —
MLR N/A Complete Acute eriodaphnia dubia , Laphnia magna , Laphnia 5.5-9.01 0.07-32.9 7-440 N/A Calculated example criteria [35] None N/A N/A N/A N/A
obtusa, Daphnia pulex , Pimephales promelas
Crassostrea gigas , Crassostrea virginica , Dendraster
excentricus , Lampsilis fasciola , Lampsilis siliquoidea , o CHESS + 3-site fit for binding to . - . . . " . .
Windward Marine BLM v3.41.2.45 Complete Acute . p‘ f . p . q 6.3-9 0.1-12 2-41.7 (salinity in %o) & Some site-specific WQC in USA Not specified Not specified Not specified Not specified Not specified
Mytilus edulis , Mytilus galloprovincialis , DOM
Strongylocentrotus purpuratus
Marine MLR N/A Complete Acute Mytilus sp. Not specified 1.0-12.0 30 (salinity in %o) None Unknown None N/A N/A N/A N/A
Insect (Baetis tricaudatus, Chironomus riparius),
| tebrates: 5.7-8.6 | tebrates: 0.4-17.6 | tebrates: 5.8-354
BLM Unified/North America Complete Acute and Chronic C. dubia, P. promelas nver .e rates nver.e rates nver e. rates CHESS with Model V (WHAM) [43,70] 7 Natural Waters 5.5-8.7 0.4-14.9 4-298 Snail (L. stagnalis),
Fish: 5.7-8.5 Fish: <0.5-15.9 Fish: 5-305 . - . . .
Rotifer (Philodina rapida, Brachionus calyciflorus)
Aquatic plant (Lemna minor),
Algae: 6.0-8.4 Algae: 0.5-22.4 Algae: 12-300 . . . I d P . ( L )
. . . . NICA-Donnan formulation with |EU Risk Assessment; EU CLP classification; Insect (Chironomus riparius),
BLM/gBAM EU Risk Assessment Complete Chronic P. subcapitata, C. dubia, P. promelas Invertebrates: 6.1-8.5 Invertebrates: 0.4-17.3 Invertebrates: 9.0-510 Visual MINTEQ 3.1 (64, 87] 7 Natural Waters 6.0-8.4 0.5-17.3 9-210 Snail (L. stagnalis)
Fish: 6.3-8.2 Fish: 0.7-12 Fish: 9.0-210 ) ’ . - o & o .
Rotifer (Philodina rapida, Brachionus calyciflorus)
Aquatic plant and algae (L. minor, P. subcapitata),
EU Water F k Directi d risk Clad C. dubi
Lead EQS Screening Tool v1.0 (EU Risk Assessment) Complete Chronic Rotifer (Philodina rapida) N/A 0.9-16.9 N/A Visual MINTEQ 3.1 and WHAM ater rramework Lirective ana s N/A N/A 1.0-17.3 N/A @ o.ceran ( u. ia),
assessent [32, 64, 67, 87] Snail (L. stagnalis),
Fish (P. promelas)
Aquatic plant (L inor),
Lead Algae: 6.0-8.4 Algae: 0.5-22.4 Algae: 12-300 Inqsiitu(:ci:'r;n(o:qr::; n::jsr))
BioMet v5.0 Complete Chronic P. subcapitata, C. dubia, P. promelas Invertebrates: 6.1-8.5 Invertebrates: 0.4-17.3 Invertebrates: 9.0-510 N/A EU Risk Assessment [32, 87] N/A 6.0-8.4 0.5-17.3 9-210 Snail (L stagnali.f) !
Fish: 6.3-8.2 Fish: 0.7-12 Fish: 9.0-210 ’ ’
'S 'S 'S Rotifer (Philodina rapida, Brachionus calyciflorus )
Algae: 6.0-8.4 Algae: 0.5-22.4 Algae: 12-300
PNEC Pro v6.0 Complete Chronic P. subcapitata, C. dubia, P. promelas Invertebrates: 6.1-8.5 Invertebrates: 0.4-17.3 Invertebrates: 9.0-510 N/A EU Risk Assessment [87] N/A N/A N/A N/A N/A
Fish: 6.3-8.2 Fish: 0.7-12 Fish: 9.0-210
Algae: 6.0-8.4 Algae: 0.5-22.4 Algae: 12-300
MLR Canadian WQG Proposed, Under review by ECCC Chronic P. subcapitata, C. dubia, P. promelas, L. stagnalis Invertebrates: 6.1-8.5 Invertebrates: 0.4-17.3 Invertebrates: 9.0-510 N/A Canadian WQG [69] N/A N/A N/A N/A N/A
Fish: 6.3-8.2 Fish: 0.7-12 Fish: 9.0-210
Al :6.0-8.4 Al :2.1-22.4 Al :18.7-312
.| P. subcapitata, C. dubia, P. promelas, L. stagnalis, B. gae gae gae
MLR N/A Draft Acute and Chronic caliciflorus Invertebrates: 5.7-8.6 Invertebrates: 0.4-31.4 Invertebrates: 5.8-511 N/A In Development [70] In Development In Development In Development In Development In Development
Fish: 6.3-8.3 Fish: 0.5-15.9 Fish: 5.0-305
Algae: 5.7-8.0 Algae: 2.5-25.8 Algae: 2.4-144 Insect (Chironomus tentans ),
BLM EU Risk Assessment Complete Chronic P. subcapitata, C. dubia, D. magna, O. mykiss Invertebrates: 5.9-8.7 Invertebrates: 2.5-25.8 Invertebrates: 3.0-72.7 WHAM 6 Water Framework Directive [85, 86] 5 Natural Waters 6.9-8 0.69-7 16-256 Gastropod (Lymnaea stagnalis ),
Fish: 5.4-8.5 Fish: 3.8-18.4 Fish: 3.8-83 Rotifer (Brachionus calyciflorus )
Chlorella spp.,
Algae: 5.7-8.0 Algae: 2.5-25.8 Algae: 2.4-144 Lemna minor,
BioMet v5.0 Complete Chronic P. subcapitata, C. dubia, D. magna, O. mykiss Invertebrates: 5.9-8.7 Invertebrates: 2.5-25.8 Invertebrates: 3.0-72.7 N/A Water Framework Directive [85, 86] 17 natural waters 5.7-8.2 0.5-26 0.96-83 Brachionus calyciflorus,
Fish: 5.4-8.5 Fish: 3.8-18.4 Fish: 3.8-83 Chironomus tentanes,
Lymnaea stagnalis
Algae: 5.7-8.0 Algae: 2.5-25.8 Algae: 2.4-144 Aquatic plant (Lemna minor),
M-BAT v30.0 - 20150206 Complete Chronic P. subcapitata, C. dubia, D. magna, O. mykiss Invertebrates: 5.9-8.7 Invertebrates: 2.5-25.8 Invertebrates: 3.0-72.7 N/A Water Framework Directive [85, 86] N/A N/A N/A N/A Gastropod (Lymnaea stagnalis ),
Nickel Fish: 5.4-8.5 Fish: 3.8-18.4 Fish: 3.8-83 Rotifer (Brachionus calyciflorus ')
BLM Best Overall Pooled Complete Acute and Chronic D. magna, D. pulex, O. mykiss, P. promelas 3.5-8.9 <0.1-41 <0.1-392 CHESS with Model V (WHAM) CCME, BCMOE 44 natural waters 3.5-8.9 <0.1-34 0.13-1100 In Development
North American . . .
BLM ¢ dubia Model Complete Acute and Chronic C. dubia 6.5-8.7 0.2-41 0.8-237 CHESS with Model V (WHAM) CCME, BCMOE 44 natural waters 3.5-8.9 <0.1-34 0.13-1100 In Development
Algae: 5.7-8.0 Algae: 2.5-25.8 Algae: 2.4-144 Aquatic plant (Lemna minor),
PNEC Pro v6.0 Complete Chronic P. subcapitata, C. dubia, D. magna, O. mykiss Invertebrates: 5.9-8.7 Invertebrates: 2.5-25.8 Invertebrates: 3.0-72.7 N/A Water Framework Directive [85] In Development In Development In Development In Development Gastropod (Lymnaea stagnalis ),
Fish: 5.4-8.5 Fish: 3.8-18.4 Fish: 3.8-83 Rotifer (Brachionus calyciflorus ')
. C. dubia, D. magna, D. pulex, D. pulicaria, P.
MLR N/A Complete Acute and Chronic . . 5.5-8.8 0.2-41 0.8-237 N/A In Development 44 natural waters 3.5-8.9 <0.1-34 0.13-1100 In Development
promelas, O. mykiss, P. subcapitata
. . S. purpuratus, .
BLM Marine In Development Chronic In Development In Development In Development In Development CHESS with Model V (WHAM) In Development In Development In Development In Development In Development In Development
Invertebrates: 5.5-9.0 Invertebrates: <0.5-10.8 Invertebrates: 14-826 Cladoceran (C. dubia),
BLM Unified/North America Complete Acute and Chronic D. magna, D. pulex, P. promelas, O. mykiss . . . CHESS with Model V (WHAM 75 7 Natural Waters 6.0-8.4 <0.5-17.3 14-250 . . .
ffied/ P ! g p p ¢ Fish: 5.68-7.87 Fish: <0.5-3.0 Fish: 28-398 ( ) [75] Rotifer (Brachionus calyciflorus)
Algae: 6.0-8.4 Algae: 0.3-22.3 Algae: 5.0-65.4 Cladoceran (C. dubia)
BLM/gBAM EU Risk Assessment Complete Chronic P. subcapitata, D. magna, O. mykiss Invertebrates: 5.7-8.0 Invertebrates: 0.3-17.3 Invertebrates: 5.0-160.3 CHESS with Model V (WHAM) EU Risk Assessment [81] 7 Natural Waters 6.0-8.4 <0.5-17.3 14-250 . o L
. . . Rotifer (Brachionus calyciflorus ')
Fish: 5.7-8.1 Fish: 0.3-22.9 Fish: 7.8-155.8
Algae: 5.6-8.0 Algae: 0.3-22.3 Algae: 5.0-65.4
M-BAT v30.0 - 20150206 Complete Chronic P. subcapitata, D. magna, O. mykiss Invertebrates: 5.5-8.0 Invertebrates: 0.3-17.3 Invertebrates: 5.0-160.3 N/A Water Framework Directive [85, 86] N/A N/A N/A N/A N/A
Fish: 5.7-8.1 Fish: 0.3-22.9 Fish: 7.8-155.8
Algae: 5.6-8.0 Algae: 0.3-22.3 Algae: 5.0-65.4
BioMet v5.0 Complete Chronic P. subcapitata, D. magna, O. mykiss Invertebrates: 5.5-8.0 Invertebrates: 0.3-17.3 Invertebrates: 5.0-160.3 N/A Water Framework Directive [85, 86] N/A N/A N/A N/A N/A
Fish: 5.7-8.1 Fish: 0.3-22.9 Fish: 7.8-155.8
Zinc Algae: 5.6-8.0 Algae: 0.3-22.3 Algae: 5.0-65.4
PNEC Pro v6.0 Complete Chronic P. subcapitata, D. magna, O. mykiss Invertebrates: 5.5-8.0 Invertebrates: 0.3-17.3 Invertebrates: 5.0-160.3 N/A Water Framework Directive [85] N/A N/A N/A N/A N/A
Fish: 5.7-8.1 Fish: 0.3-22.9 Fish: 7.8-155.8
Acute: N/A Acute: 0.3-17.3 Acute: 13.8-250.5"
MLR Canadian WQG Complete Acute and Chronic D. magna, D. pulex, O. mykiss . . N/A Canadian WQG N/A N/A N/A N/A N/A
lan W P u ! gna, & pulex, & myx Chronic: 6.5-8.13 Chronic: 0.3-22.9 Chronic: 23.4-399" / fan WQ / / / / /
. ) Algae: 6.5-8.5 Algae: 0.3-22.3 Algae: 0.8-159.1
. C. dubia, D. magna, D. pulex, O. mykiss, Pomacea
MLR N/A Draft Acute and Chronic aludosa. P. promelas. L. staanalis. P. subcapitata Invertebrates: 5.4-8.6 Invertebrates: 0.1-29.0 Invertebrates: 1.6-320.6 N/A In Development In Development In Development In Development In Development In Development
P PP - Stagnals, 1. subcap Fish: 5.7-8.3 Fish: 0.3-22.9 Fish: 1.6-157
Americamysis bahia, Crassostrea gigas, Crassostrea
irginica , Dendrast tricus, Halioti , N CHESS + 3-site fit for binding t . . . g o
Windward Marine BLM v3.41.2.45 Complete/Preliminary Acute virginica, Dendraster excentricus , Haliotis rufescens 6.0-8.2 1-3.3 5-38 (salinity in %o) stte Titor binding to [84] Not specified Not specified Not specified Not specified Not specified

Mytilus edulis , Mytilus galloprovincialis ,
Strongylocentrotus purpuratus

DOM

! Units reported as hardness (mg CaCOs/L)

CCME - Canadian Council Ministers of the Environment
BCMOE - British Columbia Ministry of the Environment
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