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DOCUMENT OVERVIEW 170 

This document is divided into three sections: (1) a summary of the protocol used to derive these 171 
guidelines, (2) separate guideline tables for one hundred and one organic compounds and (3) 172 
appendices containing the substance-specific chemical property information that was used to 173 
derive the guidelines. Detailed guiding principles and guideline development processes are 174 
available in the Canadian Council of Ministers of the Environment (CCME) protocols (CCME 175 
2006; 2015). 176 
 177 
 178 
1.0  SUMMARY OF THE GROUNDWATER QUALITY GUIDELINE 179 

PROTOCOL 180 

CCME has established a framework for assessing and remediating contaminated sites in Canada 181 
and has developed scientific tools to provide guidance and promote consistency across the country. 182 
The Canadian groundwater quality guidelines can be added to the existing suite of Canadian 183 
Environmental Quality Guidelines. These groundwater quality guidelines may be used at 184 
contaminated sites in conjunction with the Canadian soil quality guidelines and Canadian soil 185 
vapour quality guidelines. 186 
 187 
The groundwater quality guidelines are intended to protect both environmental and human health. 188 
Procedures for deriving groundwater quality guidelines are documented in A Protocol for the 189 
Derivation of Groundwater Quality Guidelines for Use at Contaminated Sites (CCME 2015), 190 
referred to herein as the groundwater protocol. The groundwater protocol is based on A Protocol 191 
for the Derivation of Environmental and Human Health Soil Quality Guidelines (CCME 2006) 192 
referred to herein as the soil protocol. The groundwater protocol represents a separate and 193 
abbreviated version of the soil protocol, presenting key policy and technical elements needed to 194 
derive groundwater-specific guidelines. 195 
 196 
Groundwater guidelines are developed to maintain specific uses of groundwater (e.g., irrigation or 197 
drinking water) and to protect receptors in environments that may directly or indirectly come into 198 
contact with contaminated groundwater due to contaminant migration (e.g., surface water bodies 199 
or vapour intrusion into basements). The groundwater quality guidelines are not intended to protect 200 
organisms living in aquifers, but rather to protect the uses of groundwater or downgradient 201 
receptors.  202 
 203 
Groundwater quality guidelines are primarily derived by using existing benchmarks (e.g., 204 
Canadian water quality guideline) and back-calculating a groundwater concentration, using fate 205 
and transport models, that will not result in an exceedance of the benchmark once the contaminant 206 
reaches the environment of concern (e.g., surface water body). In cases where exposure to 207 
groundwater is through untreated well water, the benchmark (e.g., Guidelines for Canadian 208 
Drinking Water Quality) is adopted directly as the groundwater quality guideline.  209 
 210 
 211 
 212 
 213 
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 214 
Table 1: Key receptors and exposure pathways addressed by the groundwater quality guidelines  215 

Exposure pathway Receptor(s) 
saturated zone transport to surface water aquatic life 
rising water table into shallow soils terrestrial plants and invertebrates 
migration of vapours into indoor air human 
use of well water human, livestock, crops 

 216 
The final generic groundwater quality guideline is based on the lowest value generated by the 217 
environmental and human health approaches. Generic guidelines can be altered to account for site-218 
specific conditions. For more information on setting site-specific objectives, see section 1.1 of the 219 
soil protocol, suggestions presented in the groundwater protocol and Guidance Manual for 220 
Developing Site-Specific Soil Quality Remediation Objectives for Contaminated Sites in Canada 221 
(CCME 1996).   222 
 223 
 224 
1.1 Chemicals of Concern 225 

Chemicals will exhibit different fate and transport characteristics in the environment by virtue of 226 
different physical and chemical properties. Chemicals considered for groundwater quality 227 
guideline derivation include soluble organic chemicals, which may be dissociating or non-228 
dissociating, volatile or non-volatile. The groundwater protocol does not derive guidelines for 229 
inorganic substances (e.g., metals).  230 
 231 
The evaluation of chemical aqueous solubility is based on a review of the available published water 232 
quality guidelines in Canada. Any chemical for which a published water quality guideline is 233 
available in Canada can be considered sufficiently soluble to warrant consideration for guideline 234 
derivation. Guidelines published by CCME are preferred; however, if no Canadian water quality 235 
guideline exists, then guidelines from other jurisdictions (e.g., Canadian or international) offering 236 
a similar level of protection may be used. When CCME develops human health guidelines, it 237 
consults Health Canada for appropriate human health benchmarks.  238 

 239 
Consistent with the CCME protocol for the development of soil vapour quality guidelines, the 240 
indoor vapour inhalation pathway is always considered for any chemical which vapour 241 
concentrations can exceed risk-based concentration limits after accounting for a de minimus value 242 
of attenuation (CCME 2014). This definition accounts for the fact that some chemicals with low 243 
vapour pressures and Henry’s law constants are nevertheless capable of posing a potential risk 244 
because of their high toxicity, while some highly volatile compounds are not capable of posing a 245 
risk via inhalation because of their insufficient toxicity.  246 
 247 
 248 
1.2 Environmental Fate and Behaviour in Groundwater 249 

Four primary processes control the fate and behaviour of a chemical in groundwater, including: 250 
(1) ability to form a dissolved phase into groundwater; (2) adsorption to soil and sediment affecting 251 
chemical mobility; (3) volatilization into the gas phase, coupled with diffusive and advective 252 
transport; and (4) biodegradation and chemical persistence. 253 
 254 
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Among the soluble organic chemicals considered for guideline development, there are 255 
approximately five to eight orders of magnitude of difference in terms of aqueous solubility. If the 256 
chemical concentration present in groundwater is higher than aqueous solubility, the formation of 257 
a separate non-aqueous phase liquid (NAPL) is possible. In situations where the site groundwater 258 
concentration of a chemical is approximately 50% of the pure phase solubility threshold, NAPL 259 
may be present hydraulically upgradient of the sampling location and further investigation may be 260 
justified.  261 
 262 
The tendency to partition between water and air (represented by Henry’s law constant) is 263 
approximated as the ratio of a chemical’s abundance in the gas phase (i.e., vapour pressure) to that 264 
in the aqueous phase (solubility) at equilibrium. Henry’s law constants provide an indicator of a 265 
chemical’s tendency to volatilize from water to air. Chemicals with a relatively higher Henry’s 266 
law constant are usually more volatile, such as n-hexane and BTEX (benzene, toluene, 267 
ethylbenzene, and xylenes) compared to PAHs (polycyclic aromatic hydrocarbons) or CHCs 268 
(chlorohydrocarbons). As stated by Environment Canada (2005), temperature significantly 269 
influences the partitioning of a chemical between the air and water phases. As the Henry’s law 270 
constant increases with increasing temperature, the loss of dissolved phase chemicals in 271 
groundwater to the soil (in vapour phase) through volatilization also increases. 272 
 273 
Chemicals with a high organic carbon partition coefficient (K oc ) tend to sorb strongly to soil 274 
particles and therefore are less mobile in the environment relative to those with a lower K oc . The 275 
reported ranges of K oc  for soluble organic chemicals of concern display differences of a few orders 276 
of magnitude. PAHs with greater than two rings are an example of high-K oc , low-mobility 277 
compounds and trihalomethanes (THMs) and BTEX are relatively high-mobility and low-K oc  278 
compounds. 279 
 280 
Certain contaminants may potentially degrade into chemicals which are more toxic or mobile than 281 
the parent compound. The rate and extent of degradation of the parent compound may be affected 282 
by a number of site-specific factors, such as electron acceptor availability and redox conditions. 283 
With the exception of parent products (for example, tetrachloroethylene and trichloroethylene) 284 
associated with the anaerobic degradation pathway resulting in vinyl chloride formation, no formal 285 
Tier 1 method for adjusting groundwater quality guidelines to reflect degradation into more toxic 286 
compounds is specified. However, where data support doing so, accounting for degradation to 287 
more toxic compounds should be considered on a chemical-specific basis in generic guideline 288 
development.  289 
 290 
 291 
1.3 Guideline Derivation 292 

The development of groundwater quality guidelines is based on both scientific and management 293 
considerations, and takes into consideration risks to both the environment and human receptors. 294 
Where appropriate, separate guidelines are developed for coarse- and fine-textured soils. Detailed 295 
guideline development processes are discussed in the groundwater protocol.  296 
 297 
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1.3.1 Groundwater Quality Guidelines for Human Health 298 

Groundwater quality guidelines for the protection of human health are developed to ensure that 299 
contaminants present at the guideline concentration will result in no appreciable human health risk. 300 
For the purpose of guideline development, CCME assumes a chronic exposure scenario (i.e., 301 
lifetime exposure to a remediated site). Human health groundwater quality guidelines are derived 302 
for the protection of potable groundwater and indirect exposure via indoor vapour inhalation. 303 
Human health guidelines for non-threshold (carcinogenic) chemicals require the development of 304 
groundwater quality guidelines that employ a critical risk-based dose based on lifetime incremental 305 
risks from groundwater ingestion and indoor vapour inhalation. Canadian jurisdictions generally 306 
employ a 10-5 or 10-6 incremental lifetime cancer risk as a de minimus risk level. For convenience, 307 
CCME provides guidelines for the protection of human health at both the 10-5 and 10-6 incremental 308 
risk levels.  309 
 310 
The volatilization of a chemical in groundwater and its subsequent migration through soil and into 311 
indoor air is always evaluated for volatile chemicals. For the calculation of groundwater quality 312 
guidelines for the protection of indoor air quality (GWQG IAQ ) the presence of a minimum of one 313 
metre of clean soil between the top of the capillary fringe and base of the building foundation is 314 
assumed. Groundwater quality guidelines protective of indoor air inhalation are derived based on 315 
chemical-specific toxicological reference values (TRVs). For threshold substances a tolerable 316 
concentration (TC) is used to evaluate chemical toxicity to humans; for non-threshold substances, 317 
such as carcinogens, a risk-specific concentration (RSC) is used. If a TC or RSC is not available, 318 
they can be extrapolated from a tolerable daily intake (TDI) or a risk-specific dose (RSD), 319 
respectively, if the mode of toxicity supports extrapolation of an inhalation TRV from an oral TRV 320 
(CCME 2006; 2015). Human health TRVs developed or endorsed by Health Canada (Health 321 
Canada 2010a; 2010b) are considered suitable for guideline derivation purposes. Indoor air quality 322 
guidelines are calculated separately for two land use scenarios: an agricultural/residential guideline 323 
reflecting an individual residing at the site full-time, and a commercial/industrial scenario 324 
reflecting a typical occupational exposure scenario. If toxicity is evaluated using a TC or RSC, 325 
receptor characteristics are unnecessary. If TC or RSC is extrapolated from a TDI or RSD, 326 
characteristics for a toddler are used for all land uses. 327 
 328 
Groundwater quality guidelines for the protection of potable water (GWQG PW ) are based directly 329 
on the Guidelines for Canadian Drinking Water Quality (Health Canada 2017). While these 330 
guidelines primarily address the ingestion of water, recent guidelines published by Health Canada 331 
have also included consideration of dermal and inhalation contact with water while bathing and 332 
showering. Since the values developed by Health Canada are applied directly, there is no need to 333 
consider additional receptor characteristics. As noted, the 10-5 to 10-6 incremental cancer risk range 334 
corresponds to the range considered essentially negligible in the derivation of the maximum 335 
allowable concentrations (MACs) for carcinogenic chemicals in drinking water. The use of 336 
groundwater as a source of domestic water is not considered to be dependent on land use. When 337 
Canadian drinking water guidelines are not available, source guidance values for groundwater can 338 
be developed (CCME 2006). 339 
 340 
1.3.2 Groundwater Quality Guidelines for Environmental Health 341 

Ecological receptors may not commonly come into direct contact with contaminated groundwater. 342 
Groundwater quality guideline derivation is not oriented toward the protection of receptors 343 
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residing in groundwater (e.g., stygobitic organisms), but rather receptors in other media which may 344 
be exposed to groundwater contamination.  345 
 346 
The groundwater quality guideline for groundwater contact by soil-dependant organisms 347 
(GWQG GC ) is intended to protect terrestrial plants and soil invertebrates immersed temporarily in 348 
contaminated groundwater, and is derived based on the conservative assumption that roots of 349 
phreatophyte species may be permanently immersed in, and drawing from, contaminated 350 
groundwater. The GWQG GC is calculated assuming partitioning of the soil quality guideline for 351 
soil contact (SoQG SC ) (CCME 1999) for agricultural land using equations described in the 352 
groundwater protocol. The groundwater protocol provides site-specific options for when 353 
phreatophytes are not present. 354 
 355 
The protection of the aquatic life exposure pathway addresses contaminants moving laterally in 356 
groundwater and being discharged into a downgradient surface water body. As the distance to the 357 
nearest downgradient surface water body increases, the likelihood of adverse impacts on the 358 
aquatic life at the receiving water body decreases due to the attenuation of the chemical. 359 
Groundwater quality guidelines for the protection of aquatic life (GWQG FL  for freshwater life and 360 
GWQG ML  for marine life) are developed to be sufficiently low as to maintain the water quality of 361 
a surface water body (freshwater or marine) located 10 m away from the contaminated 362 
groundwater. The calculation is intended to result in a groundwater concentration at 10 m from the 363 
surface water body that, upon discharge to the receiving water body, meets the Canadian Water 364 
Quality Guidelines for the Protection of Aquatic Life (CCME 1999). There is no adjustment for 365 
receiving water body dilution (i.e., the dilution factor is 1). 366 
 367 
In addition, water wells and dugouts are potential exposure pathways to groundwater used for 368 
livestock watering or crop irrigation. A water well or dugout can potentially be installed or 369 
constructed at any location, including within, or immediately adjacent to, a groundwater 370 
contaminant source. As a result, the groundwater quality guidelines for the protection of livestock 371 
watering (GWQG LW ) and irrigation water (GWQG IR ) are adopted directly from the Canadian 372 
Water Quality Guidelines for the Protection of Agricultural Water Uses (Livestock Water and 373 
Irrigation Water, respectively) (CCME 1999). 374 
 375 
Chemicals in groundwater tend to be more mobile than those in soil, and therefore the potential 376 
for contaminants to move from a less sensitive to a more sensitive land use is greater for 377 
groundwater than for soil. Accordingly, groundwater quality guidelines for environmental health 378 
are not developed to be land use-specific, but rather to reflect a level of ecological protection 379 
appropriate to the most sensitive land use or to support any ecological groundwater use which can 380 
reasonably be anticipated.  381 
 382 
1.3.3 Non-Toxicity Considerations, Management Limits 383 

The development of groundwater quality management considerations is required to reflect any 384 
additional concern associated with the substance of concern beyond toxicity to human and 385 
ecological receptors. As discussed in the groundwater protocol, the solubility limit should be taken 386 
into account and groundwater concentrations should not exceed 50% of the substance aqueous 387 
solubility limit (represented as the management limit, GWQG M ). Additional concerns may 388 
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include aesthetic concerns (e.g., odours), explosive hazards, free-phase liquid formation, or 389 
damage to utilities and infrastructure. 390 
 391 
 392 
1.4 Use of Canadian Groundwater Quality Guidelines 393 

The Canadian groundwater quality guidelines represent “clean down to” levels at contaminated 394 
sites and should not be interpreted as “pollute up to” levels for less contaminated sites. They are 395 
not intended to be used either to manage pristine sites or to evaluate the quality of wastes or other 396 
substances being discharged to groundwater. The guidelines are also not intended for application 397 
at the point of exposure (e.g., water distribution systems or surface water).  398 
 399 
Groundwater quality guidelines are developed using a specific set of assumptions and models. In 400 
some cases, the assumptions used to derive these guidelines may not be protective for particularly 401 
sensitive sites. A list of site conditions that may invalidate the assumptions used to develop 402 
groundwater quality guidelines are described in the groundwater protocol. Below are some specific 403 
deviations (from the soil protocol) associated with the development of groundwater quality 404 
guidelines: 405 
• Groundwater quality guidelines are not developed separately for the four land uses defined in 406 

the soil protocol. Separate vapour inhalation guidelines are calculated based on 407 
agricultural/residential and commercial/industrial exposure scenarios; however, jurisdictions 408 
may allow for the exclusion of certain exposure pathways based on land use, potentially subject 409 
to offset distances to more sensitive land uses. 410 

• Groundwater quality guidelines for the protection of plants and soil organisms are calculated 411 
based on a single level of protection, equivalent to the soil quality guideline for soil contact for 412 
agricultural land use. 413 

• Certain input parameters for the fate and transport models have been updated to reflect recent 414 
improvements in the science and research reflected in the 2008 update of the Canada-wide 415 
Standard for Petroleum Hydrocarbons in Soil (CCME 2008) and in recent scientific literature. 416 

 417 
 418 
1.5 Final Groundwater Quality Guidelines 419 

The lowest of the guidelines established for human health and environmental health becomes the 420 
final groundwater quality guideline (GWQG F ) for a given substance. Professional judgement is 421 
used at the time of guideline development on whether to adjust the GWQG F  based on a 422 
management limit. The GWQG F

 is also checked against practical quantitation limits (PQL) and 423 
background concentrations when available. Where the GWQG F  is less than typical Canadian 424 
background concentrations, CCME recommends that the accepted background concentration 425 
replace the GWQG F  generated using the groundwater protocol. If a GWQG F  is lower than the 426 
available quantitation limit, a footnote is added, but the GWQG F should not be adjusted based on 427 
the PQL. Jurisdictions may incorporate the PQL in the implementation of the guideline. 428 
 429 
Note that the guidelines for the protection of potable water (GWQG PW ) and aquatic life 430 
(GWQG FL  for freshwater life and GWQG ML

 for marine life) are considered required exposure 431 
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pathways. If one or both of these guidelines cannot be established, the GWQG F  is considered to 432 
be a provisional guideline. 433 
 434 
 435 
2.0 CANADIAN GROUNDWATER QUALITY GUIDELINES  436 

Canadian groundwater quality guidelines for 101 chemicals of concern are presented in the 437 
following tables. Each table presents the Canadian groundwater quality guidelines for an 438 
individual substance, or carcinogenic PAH mixture, two receptor scenarios for indoor air and two 439 
soil textures. In addition, human health guidelines for non-threshold (carcinogenic) chemicals are 440 
presented at both the 10-5 and 10-6 incremental risk levels. 441 
 442 
The final groundwater quality guideline (GWQG F ) is presented in the top row of each table. Final 443 
guidelines are also referred to as Tier 1 or “generic” guidelines. The goal of the final groundwater 444 
quality guideline is to protect both ecological and human health, and is selected based on the lowest 445 
of available environmental and human health pathway-specific guidelines. The final guideline may 446 
be adjusted based on non-toxicity considerations—for example, a management limit based on 447 
solubility intended as an alert to the potential presence of upstream sources of free phase product.  448 
 449 
A final guideline may be labelled as provisional to reflect uncertainty in the guideline development 450 
process when there is a data gap, e.g., a required pathway is missing, or when the final guideline 451 
is based on an ecological or human health pathway-specific guideline that did not fully meet 452 
guideline derivation data requirements as outlined in the groundwater protocol.  453 
 454 
At a site, all ecological and human health water uses (represented as pathway-specific guidelines 455 
in the table) are considered applicable at Tier 1.  456 
 457 
It may be possible to exclude or modify certain water uses at Tier 2. Due to the mobility of both 458 
groundwater and soil vapours, particular care should be applied when excluding exposure 459 
pathways based on land use. Consult the jurisdiction for specific requirements for offset distances 460 
from more sensitive land uses.  461 
 462 
The groundwater protocol provides an introduction to potential Tier 2 adjustments. More detailed 463 
Tier 2 guidance can be found in Guidance Manual for Developing Site-Specific Soil Quality 464 
Remediation Objectives for Contaminated Sites in Canada (CCME 1996).  465 
 466 
An initial suite of Canadian groundwater quality guidelines are developed for substances that have 467 
existing Canadian soil quality guidelines, Canadian water quality guidelines or Guidelines for 468 
Canadian Drinking Water Quality.  469 
 470 
CCME has not developed scientific criteria documents for the groundwater quality guidelines. 471 
Background information for many substances in this document may be found in the scientific 472 
criteria documents for various Canadian soil or water quality guidelines. This section and 473 
Appendices B through E contain all of the input parameters needed to derive the groundwater 474 
quality guidelines. Readers may consult the equations in the groundwater protocol to understand 475 
how these physical and chemical parameters contribute to the guideline calculation, and/or 476 
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replicate the individual guideline values presented here. Additionally, the footnote section of 477 
individual guideline tables may contain information on specific features or decisions related to the 478 
contaminant. By documenting the most essential elements of guideline derivation, CCME has been 479 
able to produce a large quantity of groundwater quality guidelines.  480 
 481 
Additional information that is needed for guideline derivation but not found in Appendices B to E 482 
is summarized below: 483 

• The lower of the maximum acceptable concentration (MAC) or aesthetic objective (AO) 484 
in the Guidelines for Canadian Drinking Water Quality was selected for the groundwater 485 
quality guidelines for the protection of potable water (GWQG PW ). The potable water 486 
values in Appendix D attributed to Health Canada are the MAC, unless indicated 487 
otherwise. 488 

• Certain input parameters and methods unique to petroleum hydrocarbon fractions F1 and 489 
F2 can be found in the Canada-wide Standard for Petroleum Hydrocarbons (PHC) in Soil: 490 
Scientific Rationale Supporting Technical Document (CCME 2008) and Table C-10 of the 491 
Alberta Tier 1 Soil and Groundwater Remediation Guidelines (AEP 2019). 492 

• Some substance-specific chemical information used to derive the groundwater quality 493 
guidelines for the protection of indoor air quality (GWQG IAQ ) is summarized here: 494 

o Adjustment factor (Adj.F) (unitless) = 10 for benzene, toluene, ethylbenzene, 495 
xylenes, F1, F2, naphthalene and n-hexane. For all other substances, Adj.F = 1. 496 

o Allocation Factor (AF) (unitless) = 0.2 for all substances. 497 

o Background groundwater concentration (BGC) (mg/L) = 0 for all substances. 498 

The groundwater guideline tables are presented alphabetically, with some substances placed in 499 
groupings: chlorinated benzenes (12 chemicals), chlorinated ethanes (three chemicals), chlorinated 500 
ethenes (two chemicals), chlorinated phenols (five chemicals), halogenated methanes (six 501 
chemicals), organotins (two chemicals), petroleum hydrocarbon fraction F1 and F2, phthalate 502 
esters (two chemicals) and polycyclic aromatic hydrocarbons (nine chemicals plus carcinogenic 503 
PAHs). 504 



 

9 
Draft for Review – do not cite or distribute 

 505 
Canadian Groundwater Quality Guidelines                 Acridine 506 
for the Protection of Environmental and Human Health     507 

 508 
 509 
 510 
 511 
 512 
Groundwater Quality Guidelines for Acridine (mg/L)  513 

Land use and soil texture 514 
Agricultural/Residential  Commercial/Industrial 515  516 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0044 0.31 0.0044 0.31 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0044 0.31 0.0044 0.31 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations     

Water solubility (50%) 19 19 19 19 
 517 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 518 
available); -- = the pathway is not considered for the selected land use. 519 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 520 
to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 521 
provisional. Missing pathways should be addressed on a site-specific basis. 522 

  523 
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Canadian Groundwater Quality Guidelines 524 
for the Protection of Environmental and Human Health               Aldicarb 525 

 526 
 527 
 528 
 529 
 530 
Groundwater Quality Guidelines for Aldicarb (mg/L)  531 

Land use and soil texture 532 
Agricultural/Residential  Commercial/Industrial 533  534 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00015 ML 0.00015 ML 0.00015 ML 0.00015 ML 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water§ NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.001 0.001 0.001 0.001 

Protection of marine life 0.00015 0.00015 0.00015 0.00015 

Protection of livestock watering 0.011 0.011 0.011 0.011 

Protection of irrigation water 0.055 0.055 0.055 0.055 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations     

Water solubility (50%) 3000 3000 3000 3000 

 535 
Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 536 
available); -- = the pathway is not considered for the selected land use. 537 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to be 538 
required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. Missing 539 
pathways should be addressed on a site-specific basis. 540 
ML: Final guideline is based on the protection of marine life pathway. If no marine water bodies are present, users may wish to 541 
conduct a Tier 2 evaluation. 542 
§ The Guideline for Canadian Drinking Water Quality for aldicarb has been withdrawn. If the substance is detected in 543 
groundwater which is used (or may be used) as a source of drinking water, Health Canada should be contacted for guidance. 544 
 545 

 546 
Degradation note 547 
Potential degradation products include aldicarb sulfoxide and aldicarb sulfone. Consideration of these additional 548 
degradation products is potentially necessary when evaluating site groundwater quality impacted by aldicarb. 549 

  550 
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 551 
Canadian Groundwater Quality Guidelines                Aldrin + Dieldrin 552 
for the Protection of Environmental and Human Health    553 

 554 
 555 
 556 
 557 
 558 
Groundwater Quality Guidelines for Aldrin + Dieldrin (mg/L)  559 

Land use and soil texture 560 
Agricultural/Residential   Commercial/Industrial 561  562 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000004 ‡ 0.000032 0.000004 ‡ 0.000032 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water § NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.000004 0.000032 0.000004 0.000032 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.13 0.13 0.13 0.13 
 563 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 564 
available); -- = the pathway is not considered for the selected land use. 565 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 566 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 567 
Missing pathways should be addressed on a site-specific basis. 568 

‡: Laboratories may not be able to reliably measure a concentration of this magnitude. 569 
§: The Guideline for Canadian Drinking Water Quality for aldrin + dieldrin has been withdrawn. If the substance is detected 570 

in groundwater which is used (or may be used) as a source of drinking water, Health Canada should be contacted for 571 
guidance. 572 

 573 
 574 

Degradation note 575 
Aldrin is rapidly metabolized to dieldrin in the environment. 576 

  577 
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Canadian Groundwater Quality Guidelines       Aniline 578 
for the Protection of Environmental and Human Health      579 

 580 
 581 
 582 
 583 
 584 
Groundwater Quality Guidelines for Aniline (mg/L)  585 

Land use and soil texture 586 
Agricultural/Residential  Commercial/Industrial 587  588 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0022 0.0022 0.0022 0.0022 

Human health guidelines     

Protection of indoor air quality (basement) # 52 370 -- -- 

Protection of indoor air quality (slab on grade) # 65 390 540 4000 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0022 0.0022 0.0022 0.0022 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 18000 18000 18000 18000 
 589 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 590 
available); -- = the pathway is not considered for the selected land use. 591 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 592 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 593 
provisional. Missing pathways should be addressed on a site-specific basis. 594 

#: Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 595 
 596 
  597 
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Canadian Groundwater Quality Guidelines                  Atrazine 598 
for the Protection of Environmental and Human Health     599 

 600 
 601 
 602 
 603 
 604 
Groundwater Quality Guidelines for Atrazine (mg/L)  605 

Land use and soil texture 606 
Agricultural/Residential  Commercial/Industrial 607  608 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0018 0.0018 0.0018 0.0018 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.005 0.005 0.005 0.005 

Environmental health guidelines     

Protection of freshwater life 0.0018 0.0018 0.0018 0.0018 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.005 0.005 0.005 0.005 

Protection of irrigation water 0.01 0.01 0.01 0.01 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 17 17 17 17 
 609 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 610 
available); -- = the pathway is not considered for the selected land use. 611 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 612 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 613 
provisional. Missing pathways should be addressed on a site-specific basis. 614 

 615 
 616 

Degradation note 617 
Potential degradation products include possibly more toxic deethylatrazine, deisopropylatrazine and 618 
deethyldeisopropylatrazine. Consideration of these additional degradation products is potentially necessary when 619 
evaluating site groundwater quality impacted by atrazine, although it may not be possible to quantify these compounds 620 
separately from atrazine. 621 

  622 
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 623 
Canadian Groundwater Quality Guidelines          Benzene 624 
for the Protection of Environmental and Human Health     625 

 626 
 627 
 628 
 629 
 630 
Groundwater Quality Guidelines for Benzene (mg/L)  631 

Land use and soil texture 632 
Agricultural/Residential  Commercial/Industrial 633  634 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk 0.005 0.005 0.005 0.005 

Guideline – 10-6 incremental risk 0.005 0.005 0.005 0.005 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.073 ♦ 

 
 

0.55 ♦ 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.091 ♦ 0.58 ♦ 0.41 3.1 

Protection of potable water 0.005 0.005 0.005 0.005 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.014 

 
 

0.1 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.017 0.11 0.041 0.31 

Protection of potable water 0.005 0.005 0.005 0.005 

Environmental health guidelines     

Protection of freshwater life 0.69 33 0.69 33 

Protection of marine life 0.2 9.8 0.2 9.8 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 62 110 62 110 

Management considerations 
 
 

    

Water solubility (50%) 900 900 900 900 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 635 
available); -- = the pathway is not considered for the selected land use. 636 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines. 637 
♦ Presented value is based on the non-carcinogenic risk. 638 

  639 
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 640 
Canadian Groundwater Quality Guidelines                Bromacil 641 
for the Protection of Environmental and Human Health     642 

 643 
 644 
 645 
 646 
 647 
Groundwater Quality Guidelines for Bromacil (mg/L)  648 

Land use and soil texture 649 
Agricultural/Residential  Commercial/Industrial 650  651 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0002 0.0002 0.0002 0.0002 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.005 0.005 0.005 0.005 

Protection of marine life NC NC NC NC 

Protection of livestock watering 1.1 1.1 1.1 1.1 

Protection of irrigation water 0.0002 0.0002 0.0002 0.0002 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 410 410 410 410 
 652 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 653 
available); -- = the pathway is not considered for the selected land use. 654 

*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 655 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 656 
Missing pathways should be addressed on a site-specific basis. 657 

  658 
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Canadian Groundwater Quality Guidelines            Bromoxynil 659 
for the Protection of Environmental and Human Health     660 

 661 
 662 
 663 
 664 
 665 
Groundwater Quality Guidelines for Bromoxynil (mg/L)  666 

Land use and soil texture 667 
Agricultural/Residential  Commercial/Industrial 668  669 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00033 0.00033 0.00033 0.00033 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.005 0.005 0.005 0.005 

Environmental health guidelines     

Protection of freshwater life 0.005 0.005 0.005 0.005 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.011 0.011 0.011 0.011 

Protection of irrigation water 0.00033 0.00033 0.00033 0.00033 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

 
 

 

 
 

 

 
 

 

 
 

 Water solubility (50%) 65 65 65 65 
 670 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 671 
available); -- = the pathway is not considered for the selected land use. 672 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 673 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 674 
provisional. Missing pathways should be addressed on a site-specific basis. 675 

  676 
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Canadian Groundwater Quality Guidelines         Monochlorobenzene 677 
for the Protection of Environmental and Human Health    678 

 679 
 680 
 681 
 682 
 683 
Groundwater Quality Guidelines for Monochlorobenzene (mg/L)  684 

Land use and soil texture 685 
Agricultural/Residential  Commercial/Industrial 686  687 

 Coarse Fine Coarse Fine 

Guideline 0.0013 0.0013 0.0013 0.0013 

Human health guidelines     

Protection of indoor air quality (basement) 0.019 0.13 -- -- 

Protection of indoor air quality (slab on grade) 0.024 0.14 0.2 1.4 

Protection of potable water 0.03 0.03 0.03 0.03 

Environmental health guidelines     

Protection of freshwater life 0.0013 0.0013 0.0013 0.0013 

Protection of marine life 0.025 0.025 0.025 0.025 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 250 250 250 250 
 688 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 689 
available); -- = the pathway is not considered for the selected land use. 690 

  691 
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Canadian Groundwater Quality Guidelines        1,2-Dichlorobenzene 692 
for the Protection of Environmental and Human Health    693 

 694 
 695 
 696 
 697 
 698 
Groundwater Quality Guidelines for 1,2-Dichlorobenzene (mg/L) 699 

Land use and soil texture 700 
Agricultural/Residential  Commercial/Industrial 701  702 

 Coarse Fine Coarse Fine 

Guideline 0.0007 0.0007 0.0007 0.0007 

Human health guidelines     

Protection of indoor air quality (basement) 3.2 21 -- -- 

Protection of indoor air quality (slab on grade) 4.2 23 33 NRG 

Protection of potable water 0.003 0.003 0.003 0.003 

Environmental health guidelines     

Protection of freshwater life 0.0007 0.0007 0.0007 0.0007 

Protection of marine life 0.042 0.042 0.042 0.042 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 78 78 78 78 
 703 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 704 
available); -- = the pathway is not considered for the selected land use. 705 
NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 706 

 707 
 708 

Degradation note 709 
Potential degradation products include D1 = monochlorobenzene and benzene under anaerobic conditions. Consideration 710 
of these additional degradation products is necessary when evaluating site groundwater quality impacted by 1,2-711 
dichlorobenzene. (Note: D stands for the order of degradation products.) 712 

  713 
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 714 
Canadian Groundwater Quality Guidelines        1,3-Dichlorobenzene 715 
for the Protection of Environmental and Human Health    716 

 717 
 718 
 719 
 720 
 721 
Groundwater Quality Guidelines for 1,3-Dichlorobenzene (mg/L)  722 

Land use and soil texture 723 
Agricultural/Residential  Commercial/Industrial 724  725 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.15 0.15 0.15 0.15 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.15 0.15 0.15 0.15 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 63 63 63 63 
 726 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 727 
available); -- = the pathway is not considered for the selected land use. 728 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 729 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 730 
provisional. Missing pathways should be addressed on a site-specific basis. 731 

 732 
 733 

Degradation note 734 
Potential degradation products include D1 = monochlorobenzene and benzene under anaerobic conditions. Consideration 735 
of these additional degradation products is necessary when evaluating site groundwater quality impacted by 1,3-736 
dichlorobenzene. (Note: D stands for the order of degradation products.) 737 

  738 
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 739 
Canadian Groundwater Quality Guidelines     1,4-Dichlorobenzene 740 
for the Protection of Environmental and Human Health    741 

 742 
 743 
 744 
 745 
 746 
Groundwater Quality Guidelines for 1,4-Dichlorobenzene (mg/L)  747 

Land use and soil texture 748 
Agricultural/Residential  Commercial/Industrial 749  750 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.001 0.001 0.001 0.001 

Guideline – 10-6 incremental risk (provisional*) 0.0007 0.001 0.001 0.001 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.007 

 
 

0.046 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.0093 0.05 0.02 0.14 

Protection of potable water 0.001 0.001 0.001 0.001 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.0007 

 
 

0.0046 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.00093 0.005 0.002 0.014 

Protection of potable water 0.001 0.001 0.001 0.001 

Environmental health guidelines     

Protection of freshwater life 0.026 0.026 0.026 0.026 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 41 41 41 41 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 751 
available); -- = the pathway is not considered for the selected land use. 752 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines. 753 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to be 754 
required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 755 
Missing pathways should be addressed on a site-specific basis. 756 

  757 
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Canadian Groundwater Quality Guidelines     1,2,3-Trichlorobenzene 758 
for the Protection of Environmental and Human Health    759 

 760 
 761 
 762 
 763 
 764 
Groundwater Quality Guidelines for 1,2,3-Trichlorobenzene (mg/L)  765 

Land use and soil texture 766 
Agricultural/Residential  Commercial/Industrial 767  768 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.008 0.008 0.008 0.008 

Human health guidelines     

Protection of indoor air quality (basement) # 0.021 0.13 -- -- 

Protection of indoor air quality (slab on grade) # 0.03 0.14 0.22 1.4 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.008 0.008 0.008 0.008 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 9 9 9 9 
 769 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 770 
available); -- = the pathway is not considered for the selected land use. 771 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 772 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 773 
Missing pathways should be addressed on a site-specific basis. 774 

# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 775 
 776 
 777 

Degradation note 778 
Potential degradation products include D1 = 1,2-dichlorobenzene and 1,4-dichlorobenzene and 1,3-dichlorobenzene, 779 
D2 = monochlorobenzene and benzene under anaerobic conditions. Consideration of these additional degradation 780 
products is necessary when evaluating site groundwater quality impacted by 1,2,3-trichlorobenzene. (Note: D stands for 781 
the order of degradation products.) 782 

  783 
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Canadian Groundwater Quality Guidelines     1,2,4-Trichlorobenzene 784 
for the Protection of Environmental and Human Health    785 

 786 
 787 
 788 
 789 
 790 
Groundwater Quality Guidelines for 1,2,4-Trichlorobenzene (mg/L)  791 

Land use and soil texture 792 
Agricultural/Residential  Commercial/Industrial 793  794 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0054 
ML

 0.0054 
ML

 0.0054 
ML

 0.0054 
ML

 
Human health guidelines     

Protection of indoor air quality (basement) 0.045 0.26 -- -- 

Protection of indoor air quality (slab on grade) 0.063 0.3 0.46 2.8 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.024 0.024 0.024 0.024 

Protection of marine life 0.0054 0.0054 0.0054 0.0054 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 25 25 25 25 
 795 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 796 
available); -- = the pathway is not considered for the selected land use. 797 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 798 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 799 
Missing pathways should be addressed on a site-specific basis  800 

ML: Final guideline is based on the protection of marine life pathway. If no marine water bodies are present, users may wish 801 
to conduct a Tier 2 evaluation. 802 

 803 
 804 

Degradation note 805 
Potential degradation products include D1 = 1,4-dichlorobenzene and D2 = monochlorobenzene under anaerobic 806 
conditions. Consideration of these additional degradation products is necessary when evaluating site groundwater 807 
quality impacted by 1,2,4-trichlorobenzene. (Note: D stands for the order of degradation products.) 808 

  809 
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Canadian Groundwater Quality Guidelines     1,3,5-Trichlorobenzene 810 
for the Protection of Environmental and Human Health    811 

 812 
 813 
 814 
 815 
 816 
Groundwater Quality Guidelines for 1,3,5-Trichlorobenzene (mg/L)  817 

Land use and soil texture 818 
Agricultural/Residential  Commercial/Industrial 819  820 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.016 0.097 0.17 1 

Human health guidelines     

Protection of indoor air quality (basement) 0.016 0.097 -- -- 

Protection of indoor air quality (slab on grade) 0.023 0.11 0.17 1 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 15 15 15 15 
 821 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 822 
available); -- = the pathway is not considered for the selected land use. 823 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 824 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 825 
provisional. Missing pathways should be addressed on a site-specific basis.  826 

  827 
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 830 
 831 
 832 
 833 
 834 
Groundwater Quality Guidelines for 1,2,3,4-Tetrachlorobenzene (mg/L)  835 

Land use and soil texture 836 
Agricultural/Residential  Commercial/Industrial 837  838 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0018 0.0018 0.0018 0.0018 

Human health guidelines     

Protection of indoor air quality (basement) # 0.096 0.52 -- -- 
 
Protection of indoor air quality (slab on grade) #  0.14  0.6  0.99  5.5 

ES
 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0018 0.0018 0.0018 0.0018 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 3 3 3 3 
 839 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 840 
available); -- = the pathway is not considered for the selected land use. 841 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 842 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 843 
Missing pathways should be addressed on a site-specific basis. 844 

ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present. 845 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 846 

 847 
 848 

Degradation note 849 
Potential degradation products include D1 = 1,2,3-trichlorobenzene, D2 = 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,3-850 
dichlorobenzene, D3 = monochlorobenzene and benzene under anaerobic conditions. Consideration of these additional 851 
degradation products is necessary when evaluating site groundwater quality impacted by 1,2,3,4- tetrachlorobenzene. (Note: 852 
D stands for the order of degradation products.) 853 

  854 
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 857 
 858 
 859 
 860 
 861 
Groundwater Quality Guidelines for 1,2,3,5-Tetrachlorobenzene (mg/L)  862 

Land use and soil texture 863 
Agricultural/Residential  Commercial/Industrial 864  865 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0056 0.03 0.057 0.32 

Human health guidelines     

Protection of indoor air quality (basement) # 0.0056 0.03 -- -- 

Protection of indoor air quality (slab on grade) # 0.0081 0.034 0.057 0.32 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 2.6 2.6 2.6 2.6 
 866 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 867 
available); -- = the pathway is not considered for the selected land use. 868 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 869 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 870 
Missing pathways should be addressed on a site-specific basis. 871 

# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 872 
  873 
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 876 
 877 
 878 
 879 
 880 
Groundwater Quality Guidelines for 1,2,4,5-Tetrachlorobenzene (mg/L)  881 

Land use and soil texture 882 
Agricultural/Residential  Commercial/Industrial 883 

 884 
Coarse  Fine  Coarse  Fine 885  886 

Guideline (provisional*) 0.0053 0.029 0.055 0.3 

Human health guidelines     

Protection of indoor air quality (basement) # 0.0053 0.029 -- -- 

Protection of indoor air quality (slab on grade) # 0.0077 0.034 0.055 0.31 
ES

 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.3 0.3 0.3 0.3 
 887 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 888 
available); -- = the pathway is not considered for the selected land use 889 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 890 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 891 
provisional. Missing pathways should be addressed on a site-specific basis. 892 

ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present. 893 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 894 

  895 
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 898 
 899 
 900 
 901 
 902 
Groundwater Quality Guidelines for Pentachlorobenzene (mg/L)  903 

Land use and soil texture 904 
Agricultural/Residential  Commercial/Industrial 905  906 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.006 0.0068 0.006 0.0068 

Human health guidelines     

Protection of indoor air quality (basement) # 0.039 0.21 -- -- 

Protection of indoor air quality (slab on grade) # 0.056 0.24 0.4 NRG 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.006 0.0068 0.006 0.0068 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.42 0.42 0.42 0.42 
 907 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 908 
available); -- = the pathway is not considered for the selected land use. 909 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 910 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 911 
Missing pathways should be addressed on a site-specific basis. 912 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 913 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 914 

 915 
 916 

Degradation note 917 
Potential degradation products include D1 = 1,2,3,5-tetrachlorobenzene, D3 = 1,3,5-TCB and D4 = 1,3-918 
dichlorobenzene. Consideration of these additional degradation products is necessary when evaluating site 919 
groundwater quality impacted by PCB. (Note: D stands for the order of degradation products.) 920 

  921 
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 924 
 925 
 926 
 927 
 928 
Groundwater Quality Guidelines for Hexachlorobenzene (mg/L)  929 

Land use and soil texture 930 
Agricultural/Residential  Commercial/Industrial 931  932 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00052 0.00052 0.00052 0.00052 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.00052 0.00052 0.00052 0.00052 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.0031 0.0031 0.0031 0.0031 
 933 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 934 
available); -- = the pathway is not considered for the selected land use. 935 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 936 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 937 
provisional. Missing pathways should be addressed on a site-specific basis. 938 

 939 
 940 

Degradation note 941 
Potential degradation products include D1 = pentachlorobenzene, D2 = 1,2,3,5-tetrachlorobenzene, D3 = 1,3,5-TCB 942 
and D4 = 1,3-dichlorobenzene. Consideration of these additional degradation products is necessary when evaluating 943 
site groundwater quality impacted by HCB. (Note: D stands for the order of degradation products.) 944 
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 948 

 949 
 950 
 951 
 952 
Groundwater Quality Guidelines for 1,2-Dichloroethane (mg/L)  953 

Land use and soil texture 954 
Agricultural/Residential  Commercial/Industrial 955  956 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.005 0.005 0.005 0.005 

Guideline – 10-6 incremental risk (provisional*) 0.005 0.005 0.005 0.005 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) ♯  

 
 

0.12 

 
 

0.87 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ♯  0.15 0.93 0.34 2.6 

Protection of potable water 0.005 0.005 0.005 0.005 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) ♯  

 
 

0.012 

 
 

0.087 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ♯  0.015 0.093 0.034 0.26 

Protection of potable water 0.005 0.005 0.005 0.005 

Environmental health guidelines     

Protection of freshwater life 0.1 0.1 0.1 0.1 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.005 0.005 0.005 0.005 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 4300 4300 4300 4300 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 957 
available); -- = the pathway is not considered for the selected land use. 958 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to be 959 
required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 960 
Missing pathways should be addressed on a site-specific basis. 961 
#: Risk-specific concentration (RsC) extrapolated from risk-specific dose (RsD). 962 
 963 

 964 
Degradation note 965 
The possible degradation product is D1 = chloroethane. Consideration of this additional degradation product is 966 
necessary when evaluating site groundwater quality impacted by 1,2-dichloroethane. (Note: D stands for the order of 967 
degradation products.) 968 
  969 
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 972 
 973 
 974 
 975 
 976 
Groundwater Quality Guidelines for 1,1,1-Trichloroethane (mg/L)  977 

Land use and soil texture 978 
Agricultural/Residential  Commercial/Industrial 979  980 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 1.3 8.8 13 95 

Human health guidelines     

Protection of indoor air quality (basement) 1.3 8.8 -- -- 

Protection of indoor air quality (slab on grade) 1.7 9.6 13 95 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 650 650 650 650 
 981 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 982 
available); -- = the pathway is not considered for the selected land use. 983 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 984 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 985 
provisional. Missing pathways should be addressed on a site-specific basis. 986 

 987 
 988 

Degradation note 989 
D1 = 1,1-dichloroethene, D2 = chloroethane  produced under anaerobic conditions. Alternatively, abiotic degradation may 990 
result in D1 = 1,1-dichloroethene and subsequent D2 = vinyl chloride under anaerobic conditions. Consideration of these 991 
additional degradation products is necessary when evaluating site groundwater quality impacted by 1,1,1-trichloroethane. 992 
(Note: D stands for the order of degradation products.) 993 
  994 
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 997 
 998 
 999 
 1000 
 1001 
Groundwater Quality Guidelines for 1,1,2,2-Tetrachloroethane (mg/L)  1002 

Land use and soil texture 1003 
Agricultural/Residential  Commercial/Industrial 1004  1005 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.18 1.1 0.51 3.3 

Guideline – 10-6 incremental risk (provisional*) 0.018 0.11 0.051 0.33 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.18 

 
 

1.1 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.24 1.2 0.51 3.3 

Protection of potable water NA NA NA NA 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.018 

 
 

0.11 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.024 0.12 0.051 0.33 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 1400 1400 1400 1400 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1006 
available); -- = the pathway is not considered for the selected land use. 1007 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines. 1008 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to be 1009 
required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1010 
Missing pathways should be addressed on a site-specific basis. 1011 

 1012 
 1013 

Degradation note 1014 
D1 = 1,1,2-trichloroethane, D2 = 1,2-dichloroethane, D3 = chloroethane. Consideration of these additional degradation 1015 
products is necessary when evaluating site groundwater quality impacted by 1,1,2,2-tetrachloroethane. (Note: D stands 1016 
for the order of degradation products.) 1017 

  1018 
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 1022 
 1023 
 1024 
 1025 
Groundwater Quality Guidelines for 1,1,2-Trichloroethene (TCE) (mg/L)  1026 

Land use and soil texture 1027 
Agricultural/Residential  Commercial/Industrial 1028  1029 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.00037 ‡ 0.0027 0.0039 0.005 

Guideline – 10-6 incremental risk (provisional*) 0.00037 ‡ 0.0027 0.0022 0.005 

Human health guidelines – 10-5 incremental risk 
 
 

    

Protection of indoor air quality (basement) ◊ 0.00037 ♦ 0.0027 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ 0.00047 ♦ 0.0029 ♦ 0.0039 ♦ 0.029 ♦ 

Protection of potable water 0.005 0.005 0.005 0.005 

Human health guidelines – 10-6 incremental risk 
 
 

    

Protection of indoor air quality (basement) ◊ 0.00037 ♦ 0.0027 ♦ -- -- 

Protection of indoor air quality (slab on grade) ◊ 0.00047 ♦ 0.0029 ♦ 0.0022 0.016 

Protection of potable water 0.005 0.005 0.005 0.005 

Environmental health guidelines     

Protection of freshwater life 0.028 0.25 0.028 0.25 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.05 0.05 0.05 0.05 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 5.6 5 5.6 5 

Management considerations     

Water solubility (50%) 640 640 640 640 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1030 
available); -- = the pathway is not considered for the selected land use. 1031 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic  guidelines. 1032 
♦ Presented value is based on the non-carcinogenic  risk. 1033 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1034 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1035 
Missing pathways should be addressed on a site-specific basis. 1036 
‡ Laboratories may not be able to reliably measure a concentration of this magnitude. 1037 

 1038 
 1039 

Degradation note 1040 
D1 = dichloroethylene, D2 = vinyl chloride. Consideration of these additional degradation products is necessary when 1041 
evaluating site groundwater quality impacted by 1,1,2-trichloroethene (TCE). The concentrations of D1 and the parent 1042 
compound should not exceed 10 times the vinyl chloride risk based guideline. See OMOE (2011) for more details. (Note: D 1043 
stands for the order of degradation products.) 1044 
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 1048 
 1049 
 1050 
 1051 
Groundwater Quality Guidelines for 1,1,2,2-Tetrachloroethene (PCE) (mg/L)  1052 

Land use and soil texture 1053 
Agricultural/Residential  Commercial/Industrial 1054  1055 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.0079 0.01 0.01 0.01 

Guideline – 10-6 incremental risk (provisional*) 0.00079 0.0062 0.0023 0.01 

Human health guidelines – 10-5 incremental risk 
 
 

    

 
Protection of indoor air quality (basement) ◊  0.0079 #  0.06 ♦  --  -- 

Protection of indoor air quality (slab on grade) ◊ 0.0097 # 0.065 # 0.023 ♦ 0.18 # 

Protection of potable water 0.01 0.01 0.01 0.01 

Human health guidelines – 10-6 incremental risk 
    

Protection of indoor air quality (basement) ◊ 0.00079 # 0.0062 # -- -- 
 
Protection of indoor air quality (slab on grade) ◊  0.00097 #  0.0065 #  0.0023 ♦  0.018 # 

Protection of potable water 0.01 0.01 0.01 0.01 

Environmental health guidelines     

Protection of freshwater life 0.11 0.11 0.11 0.11 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations     

Water solubility (50%) 100 100 100 100 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1056 
available); -- = the pathway is not considered for the selected land use. 1057 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines. 1058 
♦ Presented value is based on the non-carcinogenic risk. 1059 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1060 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1061 
Missing pathways should be addressed on a site-specific basis. 1062 

 1063 
 1064 

Degradation note 1065 
D1 = 1,1-trichloroethene, D2 = cis-1,2-dichloroethene and/or trans 1,2-dichloroethene and/or 1,1-dichloroethene, D3 1066 
= vinyl chloride produced under anaerobic conditions. Consideration of these additional degradation products is 1067 
necessary when evaluating site groundwater quality impacted by 1,1,2,2-tetrachloroethene. The concentrations of D1 1068 
and D2 and the parent compound should not exceed 10 times the vinyl chloride risk based guideline. (Note: D stands 1069 
for the order of degradation products.) 1070 
# PCE guideline is capped at 10 times the corresponding guideline value derived for vinyl chloride. For rationale, see 1071 
section 7.13 of OMOE (2011).   1072 



 

34 
Draft for Review – do not cite or distribute 

Canadian Groundwater Quality Guidelines                 2-Chlorophenol 1073 
for the Protection of Environmental and Human Health    1074 

 1075 
 1076 
 1077 
 1078 
 1079 
Groundwater Quality Guidelines for 2-Chlorophenol (mg/L)  1080 

Land use and soil texture 1081 
Agricultural/Residential  Commercial/Industrial 1082  1083 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.007 0.007 0.007 0.007 

Human health guidelines     

Protection of indoor air quality (basement) 6.5 45 -- -- 

Protection of indoor air quality (slab on grade) 8.4 48 68 480 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.007 0.007 0.007 0.007 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 5700 5700 5700 5700 
 1084 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1085 
available); -- = the pathway is not considered for the selected land use. 1086 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1087 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1088 
provisional. Missing pathways should be addressed on a site-specific basis.  1089 
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 1092 
 1093 
 1094 
 1095 
 1096 
Groundwater Quality Guidelines for 2,4-Dichlorophenol (mg/L)  1097 

Land use and soil texture 1098 
Agricultural/Residential  Commercial/Industrial 1099  1100 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0002 0.0002 0.0002 0.0002 

Human health guidelines     

Protection of indoor air quality (basement) # 420 2600 
ES

 -- -- 

Protection of indoor air quality (slab on grade) # 570 2800 
ES

 4400 
ES

 NRG 

Protection of potable water 0.0003 0.0003 0.0003 0.0003 

Environmental health guidelines     

Protection of freshwater life 0.0002 0.0002 0.0002 0.0002 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 2300 2300 2300 2300 
 1101 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1102 
available); -- = the pathway is not considered for the selected land use. 1103 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1104 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1105 
provisional. Missing pathways should be addressed on a site-specific basis. 1106 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1107 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present. 1108 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI).   1109 
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 1112 
 1113 
 1114 
 1115 
 1116 
Groundwater Quality Guidelines for 2,4,6-Trichlorophenol (mg/L)  1117 

Land use and soil texture 1118 
Agricultural/Residential  Commercial/Industrial 1119  1120 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.002 0.002 0.002 0.002 

Guideline – 10-6 incremental risk (provisional*) 0.002 0.002 0.002 0.002 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) ♯ 

 
 

50 

 
 

250 

 
 

-- 

 
 

-- 

 

Protection of indoor air quality (slab on grade) ♯  72  270  140  740
ES

 

Protection of potable water 0.002 0.002 0.002 0.002 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) ♯ 

 
 

5 

 
 

25 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ♯ 7.2 27 14 74 

Protection of potable water 0.002 0.002 0.002 0.002 

Environmental health guidelines     

Protection of freshwater life 0.018 0.018 0.018 0.018 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 400 400 400 400 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1121 
available); -- = the pathway is not considered for the selected land use. 1122 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to be 1123 
required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1124 
Missing pathways should be addressed on a site-specific basis. 1125 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present. 1126 
#: Risk-specific concentration (RsC) extrapolated from risk-specific dose (RsD).   1127 
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 1130 
 1131 
 1132 
 1133 
 1134 
Groundwater Quality Guidelines for 2,3,4,6-Tetrachlorophenol (mg/L)  1135 

Land use and soil texture 1136 
Agricultural/Residential  Commercial/Industrial 1137  1138 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.001 0.001 0.001 0.001 

Human health guidelines     

Protection of indoor air quality (basement) # NRG NRG -- -- 

Protection of indoor air quality (slab on grade) # NRG NRG NRG NRG 

Protection of potable water 0.001 0.001 0.001 0.001 

Environmental health guidelines     

Protection of freshwater life § 0.001 0.001 0.001 0.001 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 12 12 12 12 
 1139 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1140 
available); -- = the pathway is not considered for the selected land use. 1141 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1142 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1143 
Missing pathways should be addressed on a site-specific basis. 1144 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1145 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 1146 
§ Guideline values are applicable to fine and coarse textured sites at all groundwater pHs. For sites with fine-textured soils 1147 

and groundwater pH < 5.6, site-specific remediation objectives using pH-specific Koc values may result in slightly 1148 
higher values than the generic guideline.   1149 
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 1152 
 1153 
 1154 
 1155 
 1156 
Groundwater Quality Guidelines for Pentachlorophenol (mg/L)  1157 

Land use and soil texture 1158 
Agricultural/Residential  Commercial/Industrial 1159  1160 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0005 0.0005 0.0005 0.0005 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.03 0.03 0.03 0.03 

Environmental health guidelines     

Protection of freshwater life § 0.0005 0.0005 0.0005 0.0005 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NRG NRG NRG NRG 

Management considerations 
 
 

    

Water solubility (50%) 7 7 7 7 
 1161 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1162 
available); -- = the pathway is not considered for the selected land use. 1163 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1164 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1165 
provisional. Missing pathways should be addressed on a site-specific basis. 1166 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1167 
§ Guideline values are applicable to fine and coarse textured sites at all groundwater pHs. For sites with fine-textured 1168 

soils and groundwater pH < 5.8, site-specific remediation objectives using pH-specific Koc values may result in 1169 
slightly higher values than the generic guideline.   1170 
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 1173 
 1174 
 1175 
 1176 
 1177 
Groundwater Quality Guidelines for Captan (mg/L)  1178 

Land use and soil texture 1179 
Agricultural/Residential  Commercial/Industrial 1180  1181 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0013 0.0013 0.0013 0.0013 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0013 0.0013 0.0013 0.0013 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.013 0.013 0.013 0.013 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 2.6 2.6 2.6 2.6 
 1182 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1183 
available); -- = the pathway is not considered for the selected land use. 1184 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1185 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1186 
provisional. Missing pathways should be addressed on a site-specific basis.   1187 
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 1190 
 1191 
 1192 
 1193 
 1194 
Groundwater Quality Guidelines for Carbaryl (mg/L)  1195 

Land use and soil texture 1196 
Agricultural/Residential  Commercial/Industrial 1197  1198 

 Coarse Fine Coarse Fine 

Guideline 0.0002 0.0002 0.0002 0.0002 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.09 0.09 0.09 0.09 

Environmental health guidelines     

Protection of freshwater life 0.0002 0.0002 0.0002 0.0002 

Protection of marine life 0.00029 0.00029 0.00029 0.00029 

Protection of livestock watering 1.1 1.1 1.1 1.1 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 55 55 55 55 
 1199 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1200 
available); -- = the pathway is not considered for the selected land use. 1201 

 1202 
 1203 

Degradation note 1204 
Potentially degraded to 1-naphthol and methylamine under anaerobic conditions. Consideration of these additional 1205 
degradation products is potentially necessary when evaluating site groundwater quality impacted by carbaryl.   1206 
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 1210 
 1211 
 1212 
 1213 
 1214 
Groundwater Quality Guidelines for Carbofuran (mg/L)  1215 

Land use and soil texture 1216 
Agricultural/Residential  Commercial/Industrial 1217  1218 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0018 0.0018 0.0018 0.0018 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.09 0.09 0.09 0.09 

Environmental health guidelines     

Protection of freshwater life 0.0018 0.0018 0.0018 0.0018 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.045 0.045 0.045 0.045 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 160 160 160 160 
 1219 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1220 
available); -- = the pathway is not considered for the selected land use. 1221 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1222 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1223 
provisional. Missing pathways should be addressed on a site-specific basis. 1224 

 1225 
 1226 

Degradation note 1227 
Potentially degraded to 3-hydroxy and 3-keto carbofuran. Consideration of these additional degradation products is 1228 
potentially necessary when evaluating site groundwater quality impacted by carbofuran.   1229 
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 1233 
 1234 
 1235 
 1236 
 1237 
Groundwater Quality Guidelines for Chlorothalonil (mg/L)  1238 

Land use and soil texture 1239 
Agricultural/Residential  Commercial/Industrial 1240  1241 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00018 0.00018 0.00018 0.00018 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.00018 0.00018 0.00018 0.00018 

Protection of marine life 0.00036 0.00036 0.00036 0.00036 

Protection of livestock watering 0.17 0.17 0.17 0.17 

Protection of irrigation water 0.0058 0.0058 0.0058 0.0058 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.41 0.41 0.41 0.41 
 1242 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1243 
available); -- = the pathway is not considered for the selected land use. 1244 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1245 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1246 
provisional. Missing pathways should be addressed on a site-specific basis.   1247 
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 1250 
 1251 
 1252 
 1253 
 1254 
Groundwater Quality Guidelines for Chlorpyrifos (mg/L)  1255 

Land use and soil texture 1256 
Agricultural/Residential  Commercial/Industrial 1257 

 1258 
Coarse  Fine  Coarse  Fine 1259 

 1260 
Guideline  0.000002 ‡  0.0000053   0.000002 ‡  0.0000053  1261  1262 
Human health guidelines 

Protection of indoor air quality (basement) 

Protection of indoor air quality (slab on grade) 

Protection of potable water 

 
 

NC 

NC 

0.09 

 
 

NC 

NC 

0.09 

 
 

-- 

NC 

0.09 

 
 

-- 

NC 

0.09 
Environmental health guidelines     

Protection of freshwater life 0.000002 0.0000053 0.000002 0.0000053 

Protection of marine life 0.000002 0.0000053 0.000002 0.0000053 

Protection of livestock watering 0.024 0.024 0.024 0.024 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.56 0.56 0.56 0.56 
 1263 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1264 
available); -- = the pathway is not considered for the selected land use. 1265 
‡ Laboratories may not be able to reliably measure a concentration of this magnitude.   1266 
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 1269 
 1270 
 1271 
 1272 
 1273 
Groundwater Quality Guidelines for Cyanazine (mg/L)  1274 

Land use and soil texture 1275 
Agricultural/Residential  Commercial/Industrial 1276  1277 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0005 0.0005 0.0005 0.0005 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water § NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.002 0.002 0.002 0.002 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.01 0.01 0.01 0.01 

Protection of irrigation water 0.0005 0.0005 0.0005 0.0005 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 85 85 85 85 
 1278 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1279 
available); -- = the pathway is not considered for the selected land use 1280 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1281 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1282 
Missing pathways should be addressed on a site-specific basis. 1283 

§ The Guideline for Canadian Drinking Water Quality for cyanazine has been withdrawn. If the substance is detected in 1284 
groundwater which is used (or may be used) as a source of drinking water, Health Canada should be contacted for 1285 
guidance.   1286 
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 1289 
 1290 
 1291 
 1292 
 1293 
Groundwater Quality Guidelines for Deltamethrin (mg/L)  1294 

Land use and soil texture 1295 
Agricultural/Residential  Commercial/Industrial 1296  1297 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0000023 0.001 0.0000023 0.001 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0000023 NRG 0.0000023 NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.0025 
ES

 0.0025 
ES

 0.0025 
ES

 0.0025 
ES

 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.001 0.001 0.001 0.001 
 1298 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1299 
available); -- = the pathway is not considered for the selected land use. 1300 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1301 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1302 
Missing pathways should be addressed on a site-specific basis. 1303 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1304 
ES: Exceedance of 1/2 aqueous solubility;  a separate phase may be potentially present.   1305 
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 1308 
 1309 
 1310 
 1311 
 1312 
Groundwater Quality Guidelines for Dicamba (mg/L)  1313 

Land use and soil texture 1314 
Agricultural/Residential  Commercial/Industrial 1315  1316 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000006 0.000006 0.000006 0.000006 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.12 0.12 0.12 0.12 

Environmental health guidelines     

Protection of freshwater life 0.01 0.01 0.01 0.01 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.12 0.12 0.12 0.12 

Protection of irrigation water 0.000006 0.000006 0.000006 0.000006 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 4200 4200 4200 4200 
 1317 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1318 
available); -- = the pathway is not considered for the selected land use. 1319 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1320 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1321 
provisional. Missing pathways should be addressed on a site-specific basis.   1322 
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 1325 
 1326 
 1327 
 1328 
 1329 
Groundwater Quality Guidelines for DDT (total §) (mg/L)  1330 

Land use and soil texture 1331 
Agricultural/Residential  Commercial/Industrial 1332  1333 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0028 0.0028 0.0028 0.0028 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NRG NRG NRG NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.03 ES
 0.03 ES

 0.03 
ES

 0.03 
ES

 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 0.003 
ES

 0.003 
ES

 0.003 
ES

 0.003 
ES

 

Management considerations 
 
 

    

Water solubility (50%) 0.0028 0.0028 0.0028 0.0028 
 1334 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1335 
available); -- = the pathway is not considered for the selected land use. 1336 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1337 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1338 
provisional. Missing pathways should be addressed on a site-specific basis. 1339 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1340 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present. 1341 
§ Total DDT = sum of the concentrations of p,p'-DDT, o,p'-DDT, p,p'-DDE, o,p'-DDE, p,p'-DDD and o,p'-DDD. 1342 
 1343 

 1344 
 1345 

Degradation note 1346 
DDT isomers are degraded or metabolized to DDE and DDD in the environment.   1347 
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 1350 
 1351 
 1352 
 1353 
 1354 
Groundwater Quality Guidelines for Diclofop-methyl (mg/L)  1355 

Land use and soil texture 1356 
Agricultural/Residential  Commercial/Industrial 1357  1358 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00018 0.00018 0.00018 0.00018 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.009 0.009 0.009 0.009 

Environmental health guidelines     

Protection of freshwater life 0.0061 0.0062 0.0061 0.0062 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.009 0.009 0.009 0.009 

Protection of irrigation water 0.00018 0.00018 0.00018 0.00018 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.4 0.4 0.4 0.4 
 1359 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1360 
available); -- = the pathway is not considered for the selected land use. 1361 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1362 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1363 
provisional. Missing pathways should be addressed on a site-specific basis.   1364 



 

49 
Draft for Review – do not cite or distribute 

 1365 
Canadian Groundwater Quality Guidelines   Didecyl dimethyl ammonium chloride 1366 
for the Protection of Environmental and Human Health 1367 

 1368 
 1369 
 1370 
 1371 
 1372 
Groundwater Quality Guidelines for Didecyl dimethyl ammonium chloride (mg/L)  1373 

Land use and soil texture 1374 
Agricultural/Residential  Commercial/Industrial 1375  1376 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 350 350 350 350 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NRG NRG NRG NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 350 350 350 350 
 1377 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1378 
available); -- = the pathway is not considered for the selected land use. 1379 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1380 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1381 
provisional. Missing pathways should be addressed on a site-specific basis. 1382 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   1383 
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 1387 
 1388 
 1389 
 1390 
 1391 
Groundwater Quality Guidelines for Diisopropanolamine (mg/L)  1392 

Land use and soil texture 1393 
Agricultural/Residential  Commercial/Industrial 1394  1395 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 1.6 1.6 1.6 1.6 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water § 4 4 4 4 

Environmental health guidelines     

Protection of freshwater life 1.6 1.6 1.6 1.6 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water 2 2 2 2 

Groundwater contact by soil-dependent organisms 160 160 160 160 

Management considerations 
 
 

    

Water solubility (50%) 440000 440000 440000 440000 
 1396 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1397 
available); -- = the pathway is not considered for the selected land use. 1398 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1399 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1400 
Missing pathways should be addressed on a site-specific basis. 1401 

§ This guideline is considered provisional because there was no Guideline for Canadian Drinking Water Quality. As a 1402 
substitute, a Source Guidance Value for Groundwater was developed during the derivation of the Canadian Soil Quality 1403 
Guideline for diisopropanolamine. The values are presented for users to consider applying at their own discretion.   1404 
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 1407 
 1408 
 1409 
 1410 
 1411 
Groundwater Quality Guidelines for Dimethoate (mg/L)  1412 

Land use and soil texture 1413 
Agricultural/Residential  Commercial/Industrial 1414  1415 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.003 0.003 0.003 0.003 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.02 0.02 0.02 0.02 

Environmental health guidelines     

Protection of freshwater life 0.0062 0.0062 0.0062 0.0062 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.003 0.003 0.003 0.003 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 12000 12000 12000 12000 

 1416 
Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1417 
available); -- = the pathway is not considered for the selected land use. 1418 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1419 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1420 
provisional. Missing pathways should be addressed on a site-specific basis.   1421 
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 1424 
 1425 
 1426 
 1427 
 1428 
Groundwater Quality Guidelines for Dinoseb (mg/L)  1429 

Land use and soil texture 1430 
Agricultural/Residential  Commercial/Industrial 1431  1432 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00005 0.000062 0.00005 0.000062 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water § NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.00005 0.000062 0.00005 0.000062 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.15 0.15 0.15 0.15 

Protection of irrigation water 0.016 0.016 0.016 0.016 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 26 26 26 26 
 1433 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1434 
available); -- = the pathway is not considered for the selected land use. 1435 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1436 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1437 
Missing pathways should be addressed on a site-specific basis. 1438 

§: The Guideline for Canadian Drinking Water Quality for dinoseb has been withdrawn. If the substance is detected in 1439 
groundwater which is used (or may be used) as a source of drinking water, Health Canada should be contacted for guidance.   1440 
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 1443 
 1444 
 1445 
 1446 
 1447 
Groundwater Quality Guidelines for Endosulfan (mg/L)  1448 

Land use and soil texture 1449 
Agricultural/Residential  Commercial/Industrial 1450 

 1451 
Coarse  Fine  Coarse  Fine 1452 

 1453 
Guideline (provisional*) 0.000002 M L  0.0000045 M L  0.000002 M L  0.0000045 ML 

Human health guidelines 

Protection of indoor air quality (basement) 

Protection of indoor air quality (slab on grade) 

Protection of potable water 

 

NC 

NC 

NA 

 

NC 

NC 

NA 

 

-- 

NC 

NA 

 

-- 

NC 

NA 

Environmental health guidelines     

Protection of freshwater life 0.000003 0.0000068 0.000003 0.0000068 

Protection of marine life 0.000002 0.0000045 0.000002 0.0000045 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.16 0.16 0.16 0.16 
 1454 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1455 
available); -- = the pathway is not considered for the selected land use. 1456 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1457 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1458 
Missing pathways should be addressed on a site-specific basis. 1459 

ML: Final guideline is based on the protection of marine life pathway. If no marine water bodies are present, users may wish 1460 
to conduct a Tier 2 evaluation. 1461 

 1462 
 1463 

Degradation note 1464 
Potential degradation products include endosulfan sulfate. Consideration of these additional degradation products is 1465 
necessary when evaluating site groundwater quality impacted by endosulfan.   1466 
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 1469 
 1470 
 1471 
 1472 
 1473 
Groundwater Quality Guidelines for Ethylbenzene (mg/L)  1474 

Land use and soil texture 1475 
Agricultural/Residential  Commercial/Industrial 1476  1477 

 Coarse Fine Coarse Fine 

Guideline 0.0016 ‡ 0.0016 ‡ 0.0016 ‡ 0.0016 ‡ 
Human health guidelines     

Protection of indoor air quality (basement) 7 50 -- -- 

Protection of indoor air quality (slab on grade) 9 54 74 NRG 

Protection of potable water 0.0016 0.0016 0.0016 0.0016 

Environmental health guidelines     

Protection of freshwater life 42 NRG 42 NRG 

Protection of marine life 12 NRG 12 NRG 

Protection of livestock watering 0.0024 0.0024 0.0024 0.0024 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 20 42 20 42 

Management considerations 
 
 

    

Water solubility (50%) 85 85 85 85 
 1478 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1479 
available); -- = the pathway is not considered for the selected land use. 1480 
NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1481 
‡ Laboratories may not be able to reliably measure a concentration of this magnitude.   1482 
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 1485 
 1486 
 1487 
 1488 
 1489 
Groundwater Quality Guidelines for Ethylene glycol (mg/L)  1490 

Land use and soil texture 1491 
Agricultural/Residential  Commercial/Industrial 1492  1493 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 190 190 190 190 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 190 190 190 190 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 16000 9200 16000 9200 

Management considerations 
 
 

    

Water solubility (50%) 500000 500000 500000 500000 
 1494 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1495 
available); -- = the pathway is not considered for the selected land use. 1496 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1497 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1498 
provisional. Missing pathways should be addressed on a site-specific basis.   1499 
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 1502 
 1503 
 1504 
 1505 
 1506 
Groundwater Quality Guidelines for Glyphosate (mg/L)  1507 

Land use and soil texture 1508 
Agricultural/Residential  Commercial/Industrial 1509  1510 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.28 0.28 0.28 0.28 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.28 0.28 0.28 0.28 

Environmental health guidelines     

Protection of freshwater life 0.8 0.81 0.8 0.81 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.28 0.28 0.28 0.28 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 5800 5800 5800 5800 
 1511 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1512 
available); -- = the pathway is not considered for the selected land use. 1513 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1514 

to be required exposure pathways; if any of these guidelines are missing, the final Guideline is considered to be 1515 
provisional. Missing pathways should be addressed on a site-specific basis. 1516 

 1517 
 1518 

Degradation note 1519 
Potential degradation product includes aminomethylphosphonic acid. Consideration of this additional degradation 1520 
product is potentially necessary when evaluating site groundwater quality impacted by glyphosate.   1521 
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 1524 

 1525 
 1526 
 1527 
 1528 
Groundwater Quality Guidelines for Dichloromethane (mg/L)  1529 

Land use and soil texture 1530 
Agricultural/Residential  Commercial/Industrial 1531  1532 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.05 0.05 0.05    0.05 

Guideline – 10-6 incremental risk (provisional*) 0.05 0.05 0.05    0.05 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) #◊ 

 
 

0.12 ♦ 

 
 

0.94 ♦ 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) #◊ 0.15 ♦ 0.99 ♦ 1.3 ♦ 10 ♦ 

Protection of potable water  0.05 0.05 0.05 0.05 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) #◊ 

 
 
0.12 ♦ 

 
 

0.94 ♦ 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) #◊ 0.15 ♦ 0.99 ♦ 0.88   6.8 

Protection of potable water  0.05 0.05 0.05 0.05 

Environmental health guidelines     

Protection of freshwater life 0.098 0.098 0.098 0.098 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.05 0.05 0.05 0.05 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 6500 6500 6500 6500 

 1533 
Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1534 
available); -- = the pathway is not considered for the selected land use. 1535 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines. 1536 
♦ Presented value is based on the non-carcinogenic risk. 1537 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1538 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1539 
Missing pathways should be addressed on a site-specific basis. 1540 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI).   1541 
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 1544 
 1545 
 1546 
 1547 
 1548 
Groundwater Quality Guidelines for Trichloromethane (mg/L)  1549 

Land use and soil texture 1550 
Agricultural/Residential  Commercial/Industrial 1551  1552 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.0018 0.0018 0.0018 0.0018 

Guideline – 10-6 incremental risk (provisional*) 0.0018 0.0018 0.0018 0.0018 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.022 ♦ 

 
 

0.16 ♦ 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.028 ♦ 0.17 ♦ 0.089 0.65 

Protection of potable water § 0.1 0.1 0.1 0.1 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.0031 

 
 

0.022 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.0039 0.024 0.0089 0.065 

Protection of potable water § 0.1 0.1 0.1 0.1 

Environmental health guidelines     

Protection of freshwater life 0.0018 0.0018 0.0018 0.0018 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.1 0.1 0.1 0.1 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 4000 4000 4000 4000 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1553 
available); -- = the pathway is not considered for the selected land use. 1554 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines. 1555 
♦ Presented value is based on the non-carcinogenic risk. 1556 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1557 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1558 
Missing pathways should be addressed on a site-specific basis. 1559 
§ This value is for trihalomethanes (THMs) and refers to the total of bromodichloromethane, dibromochloromethane, 1560 

tribromomethane (bromoform) and trichloromethane (chloroform); the total sum of bromodichloromethane, 1561 
dibromochloromethane, tribromomethane and trichloromethane concentrations should not exceed 0.1 mg/L.   1562 
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 1565 
 1566 
 1567 
 1568 
 1569 
Groundwater Quality Guidelines for Tetrachloromethane (mg/L)  1570 

Land use and soil texture 1571 
Agricultural/Residential  Commercial/Industrial 1572  1573 

 Coarse 
 

  

Fine Coarse Fine 

Guideline (provisional*) 0.00013 ‡ 0.00087 0.0014 0.002 

Human health guidelines     

Protection of indoor air quality (basement) # 0.00013 0.00087 -- -- 

Protection of indoor air quality (slab on grade) # 0.00017 0.00095 0.0014 0.0094 

Protection of potable water 0.002 0.002 0.002 0.002 

Environmental health guidelines     

Protection of freshwater life 0.013 0.013 0.013 0.013 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.005 0.005 0.005 0.005 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 400 400 400 400 
 1574 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1575 
available); -- = the pathway is not considered for the selected land use. 1576 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1577 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1578 
provisional. Missing pathways should be addressed on a site-specific basis. 1579 

‡ Laboratories may not be able to reliably measure a concentration of this magnitude. 1580 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI).   1581 
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 1585 
 1586 
 1587 
 1588 
Groundwater Quality Guidelines for Bromodichloromethane (mg/L)  1589 

Land use and soil texture 1590 
Agricultural/Residential  Commercial/Industrial 1591  1592 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.01 0.067 0.029 0.1 

Guideline – 10-6 incremental risk (provisional*) 0.001 0.0067 0.0029 0.02 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.01 

 
 

0.067 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.013 0.073 0.029 0.2 

Protection of potable water § 0.1 0.1 0.1 0.1 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement) ◊ 

 
 

0.001 

 
 

0.0067 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade) ◊ 0.0013 0.0073 0.0029 0.02 

Protection of potable water § 0.1 0.1 0.1 0.1 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.1 0.1 0.1 0.1 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 1500 1500 1500 1500 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1593 
available); -- = the pathway is not considered for the selected land use. 1594 
◊ Value represents the lowest of either carcinogenic or non-carcinogenic guidelines. 1595 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1596 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1597 
Missing pathways should be addressed on a site-specific basis. 1598 
§ This value is for trihalomethanes (THMs) and refers to the total of bromodichloromethane, dibromochloromethane, 1599 

tribromomethane (bromoform) and trichloromethane (chloroform); the total sum of bromodichloromethane, 1600 
dibromochloromethane, tribromomethane and trichloromethane concentrations should not exceed 0.1 mg/L.   1601 
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 1604 
 1605 
 1606 
 1607 
 1608 
Groundwater Quality Guidelines for Dibromochloromethane (mg/L)  1609 

Land use and soil texture 1610 
Agricultural/Residential  Commercial/Industrial 1611  1612 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.1 0.1 0.1 0.1 

Human health guidelines     

Protection of indoor air quality (basement) 0.33 1.9 -- -- 

Protection of indoor air quality (slab on grade) 0.46 2.1 3.4 20 

Protection of potable water § 0.1 0.1 0.1 0.1 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.1 0.1 0.1 0.1 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 1400 1400 1400 1400 
 1613 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1614 
available); -- = the pathway is not considered for the selected land use. 1615 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1616 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1617 
Missing pathways should be addressed on a site-specific basis. 1618 

§ This value is for trihalomethanes (THMs) and refers to the total of bromodichloromethane, dibromochloromethane, 1619 
tribromomethane (bromoform) and trichloromethane (chloroform); the total sum of bromodichloromethane, 1620 
dibromochloromethane, tribromomethane and trichloromethane concentrations should not exceed 0.1 mg/L.   1621 
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 1624 
 1625 
 1626 
 1627 
 1628 
Groundwater Quality Guidelines for Tribromomethane (mg/L)  1629 

Land use and soil texture 1630 
Agricultural/Residential  Commercial/Industrial 1631  1632 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.1 0.1 0.1 0.1 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water § 0.1 0.1 0.1 0.1 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.1 0.1 0.1 0.1 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 1600 1600 1600 1600 
 1633 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1634 
available); -- = the pathway is not considered for the selected land use. 1635 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1636 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1637 
Missing pathways should be addressed on a site-specific basis. 1638 

§ This value is for trihalomethanes (THMs) and refers to the total of bromodichloromethane, dibromochloromethane, 1639 
tribromomethane (bromoform) and trichloromethane (chloroform); the total sum of bromodichloromethane, 1640 
dibromochloromethane, tribromomethane and trichloromethane concentrations should not exceed 0.1 mg/L.   1641 
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 1644 
 1645 
 1646 
 1647 
 1648 
Groundwater Quality Guidelines for n-Hexane (mg/L)  1649 

Land use and soil texture 1650 
Agricultural/Residential  Commercial/Industrial 1651  1652 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.024 0.14 0.13 0.14 

Human health guidelines     

Protection of indoor air quality (basement) 0.024 0.2 -- -- 

Protection of indoor air quality (slab on grade) 0.027 0.21 0.26 2 

Protection of potable water § 0.23 0.23 0.23 0.23 

Environmental health guidelines     

Protection of freshwater life 0.13 0.14 0.13 0.14 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 4.8 4.8 4.8 4.8 
 1653 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1654 
available); -- = the pathway is not considered for the selected land use. 1655 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1656 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1657 
provisional. Missing pathways should be addressed on a site-specific basis. 1658 

§ This guideline is considered provisional because there was no Guideline for Canadian Drinking Water Quality. As a 1659 
substitute, a Source Guidance Value for Groundwater was developed during the derivation of the Canadian Soil Quality 1660 
Guideline for n-hexane. The values are presented for users to consider applying at their own discretion.   1661 
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 1664 
 1665 
 1666 
 1667 
 1668 
Groundwater Quality Guidelines for 3-Iodo-2-propynyl butyl carbamate (mg/L)  1669 

Land use and soil texture 1670 
Agricultural/Residential  Commercial/Industrial 1671  1672 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0019 0.0019 0.0019 0.0019 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0019 0.0019 0.0019 0.0019 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 220 220 220 220 
 1673 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1674 
available); -- = the pathway is not considered for the selected land use. 1675 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1676 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1677 
Missing pathways should be addressed on a site-specific basis. 1678 

 1679 
 1680 

Degradation note 1681 
Potential aerobic degradation product is propargyl butyl carbamate (PBC). Consideration of this additional degradation 1682 
product is potentially necessary when evaluating site groundwater quality impacted by IPBC.   1683 
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 1686 
 1687 
 1688 
 1689 
 1690 
Groundwater Quality Guidelines for Heptachlor + heptachlor epoxide (mg/L)  1691 

Land use and soil texture 1692 
Agricultural/Residential  Commercial/Industrial 1693  1694 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000014 0.003 0.000014 0.003 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.000014 NRG 0.000014 NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.003 0.003 0.003 0.003 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.09 0.09 0.09 0.09 
 1695 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1696 
available); -- = the pathway is not considered for the selected land use. 1697 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1698 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1699 
provisional. Missing pathways should be addressed on a site-specific basis. 1700 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   1701 
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 1704 
 1705 
 1706 
 1707 
 1708 
Groundwater Quality Guidelines for Hexachlorobutadiene (mg/L)  1709 

Land use and soil texture 1710 
Agricultural/Residential  Commercial/Industrial 1711  1712 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0013 0.0013 0.0013 0.0013 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0013 0.0013 0.0013 0.0013 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 1.6 1.6 1.6 1.6 
 1713 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1714 
available); -- = the pathway is not considered for the selected land use. 1715 
*Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1716 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1717 
provisional. Missing pathways should be addressed on a site-specific basis.   1718 
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 1721 
 1722 
 1723 
 1724 
 1725 
Groundwater Quality Guidelines for Hexachlorocyclohexane (mg/L)  1726 

Land use and soil texture 1727 
Agricultural/Residential  Commercial/Industrial 1728  1729 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00001 0.00001 0.00001 0.00001 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.00001 0.00001 0.00001 0.00001 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.004 0.004 0.004 0.004 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 3.7 3.7 3.7 3.7 
 1730 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1731 
available); -- = the pathway is not considered for the selected land use. 1732 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1733 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1734 
provisional. Missing pathways should be addressed on a site-specific basis. 1735 

 1736 
 1737 

Degradation note 1738 
Potential degradation products include 1,2,3,5-tetrachlorbenzene and alpha HCH. Consideration of these additional 1739 
degradation products is necessary when evaluating site groundwater quality impacted by gamma-HCH.   1740 
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 1743 
 1744 
 1745 
 1746 
 1747 
Groundwater Quality Guidelines for Imidacloprid (mg/L)  1748 

Land use and soil texture 1749 
Agricultural/Residential  Commercial/Industrial 1750  1751 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00023 0.00023 0.00023 0.00023 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.00023 0.00023 0.00023 0.00023 

Protection of marine life 0.00065 0.00065 0.00065 0.00065 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 260 260 260 260 
 1752 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1753 
available); -- = the pathway is not considered for the selected land use. 1754 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1755 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1756 
provisional. Missing pathways should be addressed on a site-specific basis.   1757 
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 1758 
Canadian Groundwater Quality Guidelines                  Linuron 1759 
for the Protection of Environmental and Human Health 1760 

 1761 
 1762 
 1763 
 1764 
 1765 
Groundwater Quality Guidelines for Linuron (mg/L)  1766 

Land use and soil texture 1767 
Agricultural/Residential  Commercial/Industrial 1768  1769 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000071 0.000071 0.000071 0.000071 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.007 0.007 0.007 0.007 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water 0.000071 0.000071 0.000071 0.000071 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 38 38 38 38 
 1770 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1771 
available); -- = the pathway is not considered for the selected land use. 1772 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1773 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1774 
provisional. Missing pathways should be addressed on a site-specific basis.   1775 
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for the Protection of Environmental and Human Health 1777 

 1778 
 1779 
 1780 
 1781 
 1782 
Groundwater Quality Guidelines for Methanol (mg/L)  1783 

Land use and soil texture 1784 
Agricultural/Residential  Commercial/Industrial 1785  1786 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 19 19 19 19 

Human health guidelines     

Protection of indoor air quality (basement) 20000 160000 -- -- 

Protection of indoor air quality (slab on grade) 23000 170000 210000 NRG 

Protection of potable water § 19 19 19 19 

Environmental health guidelines     

Protection of freshwater life 32 630 32 630 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 17000 9900 17000 9900 

Management considerations 
 
 

    

Water solubility (50%) 500000 500000 500000 500000 
 1787 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1788 
available); -- = the pathway is not considered for the selected land use. 1789 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 1790 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 1791 
Missing pathways should be addressed on a site-specific basis. In addition, take note that the provisional guideline for the 1792 
protection of potable water forms the basis of the final guidelines. See footnote § for more details. 1793 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1794 
§ This guideline is considered provisional because there was no Guideline for Canadian Drinking Water Quality. As a 1795 

substitute, a Source Guidance Value for Groundwater was developed during the derivation of the Canadian Soil Quality 1796 
Guideline for methanol. The values are presented for users to consider applying at their own discretion.   1797 
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 1800 
 1801 
 1802 
 1803 
 1804 
Groundwater Quality Guidelines for Methoprene (mg/L)  1805 

Land use and soil texture 1806 
Agricultural/Residential  Commercial/Industrial 1807  1808 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00009 0.00019 0.00009 0.00019 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.00009 0.00019 0.00009 0.00019 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.7 0.7 0.7 0.7 
 1809 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1810 
available); -- = the pathway is not considered for the selected land use. 1811 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1812 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1813 
provisional. Missing pathways should be addressed on a site-specific basis.   1814 
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 1817 
 1818 
 1819 
 1820 
 1821 
Groundwater Quality Guidelines for Methyl tertiary-butyl ether (mg/L)  1822 

Land use and soil texture 1823 
Agricultural/Residential  Commercial/Industrial 1824  1825 

 Coarse Fine Coarse Fine 

Guideline 0.015 0.015 0.015 0.015 

Human health guidelines     

Protection of indoor air quality (basement) 0.31 2.2 -- -- 

Protection of indoor air quality (slab on grade) 0.4 2.4 3.3 24 

Protection of potable water 0.015 0.015 0.015 0.015 

Environmental health guidelines     

Protection of freshwater life 10 10 10 10 

Protection of marine life 5 5 5 5 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 26000 26000 26000 26000 
 1826 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1827 
available); -- = the pathway is not considered for the selected land use.   1828 
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 1831 
 1832 

 1833 
 1834 
 1835 

Groundwater Quality Guidelines for Methylchlorophenoxyacetic acid (2-methyl-4-1836 
chlorophenoxyacetic acid) (mg/L)  1837 

Land use and soil texture 1838 
Agricultural/Residential  Commercial/Industrial 1839  1840 

 Coarse Fine Coarse Fine 

Guideline 0.000025 0.000025 0.000025 0.000025 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.1 0.1 0.1 0.1 

Environmental health guidelines     

Protection of freshwater life 0.0026 0.0026 0.0026 0.0026 

Protection of marine life 0.0042 0.0042 0.0042 0.0042 

Protection of livestock watering 0.025 0.025 0.025 0.025 

Protection of irrigation water 0.000025 0.000025 0.000025 0.000025 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 320 320 320 320 
 1841 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1842 
available); -- = the pathway is not considered for the selected land use.   1843 
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for the Protection of Environmental and Human Health 1845 

 1846 
 1847 
 1848 
 1849 
 1850 
Groundwater Quality Guidelines for Methylmercury (mg/L)  1851 

Land use and soil texture 1852 
Agricultural/Residential  Commercial/Industrial 1853  1854 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000004 0.0000047 0.000004 0.0000047 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.000004 0.0000047 0.000004 0.0000047 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 16000 16000 16000 16000 
 1855 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1856 
available); -- = the pathway is not considered for the selected land use. 1857 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1858 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1859 
provisional. Missing pathways should be addressed on a site-specific basis.   1860 
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Canadian Groundwater Quality Guidelines        2-Methylnaphthalene 1862 
for the Protection of Environmental and Human Health 1863 

 1864 
 1865 
 1866 
 1867 
 1868 
Groundwater Quality Guidelines for 2-Methylnaphthalene (mg/L)  1869 

Land use and soil texture 1870 
Agricultural/Residential  Commercial/Industrial 1871  1872 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.15 0.95 1.5 10 

Human health guidelines     

Protection of indoor air quality (basement) # 0.15 0.95 -- -- 

Protection of indoor air quality (slab on grade) # 0.2 1 1.5 10 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 12 12 12 12 
 1873 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1874 
available); -- = the pathway is not considered for the selected land use. 1875 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1876 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1877 
provisional. Missing pathways should be addressed on a site-specific basis.  1878 

# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI).   1879 
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 1882 
 1883 
 1884 
 1885 
 1886 
Groundwater Quality Guidelines for Metolachlor (mg/L)  1887 

Land use and soil texture 1888 
Agricultural/Residential  Commercial/Industrial 1889  1890 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0078 0.0078 0.0078 0.0078 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.05 0.05 0.05 0.05 

Environmental health guidelines     

Protection of freshwater life 0.0078 0.0078 0.0078 0.0078 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.05 0.05 0.05 0.05 

Protection of irrigation water 0.028 0.028 0.028 0.028 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 270 270 270 270 
 1891 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1892 
available); -- = the pathway is not considered for the selected land use. 1893 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1894 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1895 
provisional. Missing pathways should be addressed on a site-specific basis. 1896 

 1897 
 1898 

Degradation note 1899 
Potential degradation products include sulfonic and oxanilic acids of metolachlor. Consideration of these additional 1900 
degradation products is potentially necessary when evaluating site groundwater quality impacted by metolachlor.   1901 
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Canadian Groundwater Quality Guidelines              Metribuzin 1902 
for the Protection of Environmental and Human Health 1903 

 1904 
 1905 
 1906 
 1907 
 1908 
Groundwater Quality Guidelines for Metribuzin (mg/L)  1909 

Land use and soil texture 1910 
Agricultural/Residential  Commercial/Industrial 1911  1912 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0005 0.0005 0.0005 0.0005 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.08 0.08 0.08 0.08 

Environmental health guidelines     

Protection of freshwater life 0.001 0.001 0.001 0.001 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.08 0.08 0.08 0.08 

Protection of irrigation water 0.0005 0.0005 0.0005 0.0005 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 530 530 530 530 
 1913 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1914 
available); -- = the pathway is not considered for the selected land use. 1915 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1916 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1917 
provisional. Missing pathways should be addressed on a site-specific basis.   1918 
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Canadian Groundwater Quality Guidelines             Nonylphenol and its ethoxylates 1919 
for the Protection of Environmental and Human Health 1920 

 1921 
 1922 
 1923 
 1924 
 1925 
Groundwater Quality Guidelines for Nonylphenol and its ethoxylates (mg TEQ/L)  1926 

Land use and soil texture 1927 
Agricultural/Residential  Commercial/Industrial 1928  1929 

 Coarse Fine Coarse Fine 

Guideline § (provisional*) 0.0081 0.0081 0.0081 0.0081 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.092 NRG 0.092 NRG 

Protection of marine life 0.065 NRG 0.065 NRG 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 0.0081 0.0081 0.0081 0.0081 

Management considerations 
 
 

    

Water solubility (50%) 2.7 2.7 2.7 2.7 
 1930 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1931 
available); -- = the pathway is not considered for the selected land use. 1932 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1933 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1934 
provisional. Missing pathways should be addressed on a site-specific basis. 1935 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1936 
§ Expressed on a toxic equivalency (TEQ) basis using toxic equivalency factors (TEFs). See water or soil guideline 1937 

factsheets, or NP+E supporting document (EC 2002) for details.   1938 



 

79 
Draft for Review – do not cite or distribute 

Canadian Groundwater Quality Guidelines              Tributyltin 1939 
for the Protection of Environmental and Human Health 1940 

 1941 
 1942 
 1943 
 1944 
 1945 
Groundwater Quality Guidelines for Tributyltin (mg/L)  1946 

Land use and soil texture 1947 
Agricultural/Residential  Commercial/Industrial 1948  1949 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000001 
ML

 0.000014 
ML

 0.000001 
ML

 0.000014 
ML

 
Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.000008 0.00011 0.000008 0.00011 

Protection of marine life 0.000001 0.000014 0.000001 0.000014 

Protection of livestock watering 0.25 0.25 0.25 0.25 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 8.5 8.5 8.5 8.5 
 1950 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1951 
available); -- = the pathway is not considered for the selected land use. 1952 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1953 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1954 
provisional. Missing pathways should be addressed on a site-specific basis. 1955 

ML: Final guideline is based on the protection of marine life pathway. If no marine water bodies are present, users may wish 1956 
to conduct a Tier 2 evaluation.   1957 
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Canadian Groundwater Quality Guidelines           Triphenyltin 1958 
for the Protection of Environmental and Human Health 1959 

 1960 
 1961 
 1962 
 1963 
 1964 
Groundwater Quality Guidelines for Triphenyltin (mg/L)  1965 

Land use and soil texture 1966 
Agricultural/Residential  Commercial/Industrial 1967  1968 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.069 0.069 0.069 0.069 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NRG NRG NRG NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.82
ES

 0.82
ES

 0.82
ES

 0.82
ES

 
Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.069 0.069 0.069 0.069 
 1969 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1970 
available); -- = the pathway is not considered for the selected land use. 1971 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1972 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1973 
provisional. Missing pathways should be addressed on a site-specific basis. 1974 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1975 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present.   1976 
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Canadian Groundwater Quality Guidelines             Permethrin 1977 
for the Protection of Environmental and Human Health 1978 

 1979 
 1980 
 1981 
 1982 
 1983 
Groundwater Quality Guidelines for Permethrin (mg/L)  1984 

Land use and soil texture 1985 
Agricultural/Residential  Commercial/Industrial 1986  1987 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000014 
ML

 0.003 0.000014 
ML

 0.003 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.000055 NRG 0.000055 NRG 

Protection of marine life 0.000014 NRG 0.000014 NRG 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.003 0.003 0.003 0.003 
 1988 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 1989 
available); -- = the pathway is not considered for the selected land use. 1990 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 1991 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 1992 
provisional. Missing pathways should be addressed on a site-specific basis. 1993 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 1994 
ML: Final guideline is based on the protection of marine life pathway. If no marine water bodies are present, users may wish 1995 
to conduct a Tier 2 evaluation.   1996 
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Canadian Groundwater Quality Guidelines        Petroleum hydrocarbon fraction F1 1997 
for the Protection of Environmental and Human Health 1998 

 1999 
 2000 
 2001 
 2002 
Groundwater Quality Guidelines for Petroleum hydrocarbon fraction F1 (mg/L)  2003 

Land use and soil texture 2004 
Agricultural/Residential  Commercial/Industrial 2005  2006 

 Coarse Fine Coarse Fine 

Guideline 0.2 
‡
 1.2 1.9 1.9 

Human health guidelines     

Protection of indoor air quality (basement) 0.2 1.2 -- -- 

Protection of indoor air quality (slab on grade) 0.27 1.4 2.1 13 

Protection of potable water 2.4 ES 2.2 ES 2.4 ES 2.2 ES 

Environmental health guidelines     

Protection of aquatic life 9.8 ES NRG 9.8 ES NRG 

Protection of livestock watering 53 ES 53 ES 53 ES 53 ES 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 7 ES 6.5 ES 7 ES 6.5 ES 

Management considerations 
 
 

    

Water solubility (50%) 1.9 1.9 1.9 1.9 
 2007 
 2008 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2009 
available); -- = the pathway is not considered for the selected land use. 2010 
‡ Laboratories may not be able to reliably measure a concentration of this magnitude. 2011 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present. 2012 
NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2013 
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 2014 
Canadian Groundwater Quality Guidelines        Petroleum hydrocarbon fraction F2 2015 
for the Protection of Environmental and Human Health 2016 

 2017 
 2018 
 2019 
 2020 
 2021 
 2022 
Groundwater Quality Guidelines for Petroleum hydrocarbon fraction F2 (mg/L)  2023 

Land use and soil texture 2024 
Agricultural/Residential  Commercial/Industrial 2025  2026 

 Coarse Fine Coarse Fine 

Guideline 0.18 
‡
 0.18 

‡
 0.18 

‡
 0.18 

‡
 

Human health guidelines     

Protection of indoor air quality (basement) 0.4 ES 2.4 ES -- -- 

Protection of indoor air quality (slab on grade) 0.5 ES 2.7 ES 4 ES 26 ES 

Protection of potable water 1.1 ES 1.1 ES 1.1 ES 1.1 ES 

Environmental health guidelines     

Protection of aquatic life 1.3 ES NRG 1.3 ES NRG 

Protection of livestock watering 49 ES 49 ES 49 ES 49 ES 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 1.8 ES 1.8 ES 1.8 ES 1.8 ES 

Management considerations 
 
 

    

Water solubility (50%) 0.18 0.18 0.18 0.18 

 2027 
Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2028 
available); -- = the pathway is not considered for the selected land use. 2029 
‡ Laboratories may not be able to reliably measure a concentration of this magnitude. 2030 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present. 2031 
NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2032 
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Canadian Groundwater Quality Guidelines       Phenol 2033 
for the Protection of Environmental and Human Health 2034 

 2035 
 2036 
 2037 
 2038 
 2039 
Groundwater Quality Guidelines for Phenol (mg/L)  2040 

Land use and soil texture 2041 
Agricultural/Residential  Commercial/Industrial 2042  2043 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.002 0.002 0.002 0.002 

Human health guidelines     

Protection of indoor air quality (basement) # 2100 15000 -- -- 

Protection of indoor air quality (slab on grade) # 2700 15000 23000 NRG 

Protection of potable water § 0.56 0.56 0.56 0.56 

Environmental health guidelines     

Protection of freshwater life 0.004 0.004 0.004 0.004 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.002 0.002 0.002 0.002 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 150 110 150 110 

Management considerations 
 
 

    

Water solubility (50%) 41000 41000 41000 41000 
 2044 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2045 
available); -- = the pathway is not considered for the selected land use. 2046 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2047 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2048 
provisional. Missing pathways should be addressed on a site-specific basis. 2049 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 2050 
# Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI). 2051 
§ This guideline is considered provisional because there was no Guideline for Canadian Drinking Water Quality. As a 2052 

substitute, a Source Guidance Value for Groundwater was developed during the derivation of the Canadian Soil Quality 2053 
Guideline for phenol. The values are presented for users to consider applying at their own discretion.   2054 
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Canadian Groundwater Quality Guidelines          Phenoxy herbicides 2055 
for the Protection of Environmental and Human Health 2056 

 2057 
 2058 
 2059 
 2060 
 2061 
Groundwater Quality Guidelines for Phenoxy herbicides (mg/L)  2062 

Land use and soil texture 2063 
Agricultural/Residential  Commercial/Industrial 2064  2065 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.004 0.004 0.004 0.004 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.1 0.1 0.1 0.1 

Environmental health guidelines     

Protection of freshwater life 0.004 0.004 0.004 0.004 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.1 0.1 0.1 0.1 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 340 340 340 340 
 2066 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2067 
available); -- = the pathway is not considered for the selected land use. 2068 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2069 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2070 
provisional. Missing pathways should be addressed on a site-specific basis. 2071 

 2072 
 2073 

Degradation note 2074 
The potential degradation product consists of 2,4-dichlorophenol. Consideration of this additional degradation product 2075 
is potentially necessary when evaluating site groundwater quality impacted by 2,4-D.   2076 
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Canadian Groundwater Quality Guidelines          Di-n-butyl phthalate 2077 
for the Protection of Environmental and Human Health 2078 

 2079 
 2080 
 2081 
 2082 
 2083 
Groundwater Quality Guidelines for Di-n-butyl phthalate (mg/L)  2084 

Land use and soil texture 2085 
Agricultural/Residential  Commercial/Industrial 2086  2087 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.019 0.019 0.019 0.019 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.019 0.019 0.019 0.019 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 5.6 5.6 5.6 5.6 
 2088 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2089 
available); -- = the pathway is not considered for the selected land use. 2090 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2091 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2092 
provisional. Missing pathways should be addressed on a site-specific basis.   2093 
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 2096 
 2097 
 2098 
 2099 
 2100 
Groundwater Quality Guidelines for Di(2-ethylhexyl) phthalate (mg/L)  2101 

Land use and soil texture 2102 
Agricultural/Residential  Commercial/Industrial 2103  2104 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.14 0.14 0.14 0.14 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life NRG NRG NRG NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.14 0.14 0.14 0.14 
 2105 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2106 
available); -- = the pathway is not considered for the selected land use. 2107 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2108 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2109 
provisional. Missing pathways should be addressed on a site-specific basis. 2110 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2111 
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 2114 
 2115 
 2116 
 2117 
 2118 
Groundwater Quality Guidelines for Acenaphthene (mg/L)  2119 

Land use and soil texture 2120 
Agricultural/Residential  Commercial/Industrial 2121  2122 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0058 0.006 0.0058 0.006 

Human health guidelines     

Protection of indoor air quality (basement) NRG NRG -- -- 

Protection of indoor air quality (slab on grade) NRG NRG NRG NRG 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0058 0.006 0.0058 0.006 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 2 2 2 2 
 2123 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2124 
available); -- = the pathway is not considered for the selected land use. 2125 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 2126 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2127 
Missing pathways should be addressed on a site-specific basis. 2128 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2129 
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 2132 
 2133 
 2134 
 2135 
 2136 
Groundwater Quality Guidelines for Anthracene (mg/L)  2137 

Land use and soil texture 2138 
Agricultural/Residential  Commercial/Industrial 2139  2140 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000012 0.0034 0.000012 0.0034 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.000012 0.0034 0.000012 0.0034 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 0.025 
ES

 0.025 
ES

 0.025 
ES

 0.025 
ES

 

Management considerations 
 
 

    

Water solubility (50%) 0.023 0.023 0.023 0.023 
 2141 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2142 
available); -- = the pathway is not considered for the selected land use. 2143 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2144 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2145 
provisional. Missing pathways should be addressed on a site-specific basis. 2146 

ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present.   2147 
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 2150 
 2151 
 2152 

 2153 
 2154 
Groundwater Quality Guidelines for Benz(a)anthracene (mg/L)  2155 

Land use and soil texture 2156 
Agricultural/Residential  Commercial/Industrial 2157  2158 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0047 0.0047 0.0047 0.0047 

Human health guidelines     

Protection of indoor air quality (basement) NC NC   --   -- 

Protection of indoor air quality (slab on grade)  NC NC NC NC 

Protection of potable water       NA       NA       NA       NA 

Environmental health guidelines     

Protection of freshwater life NRG NRG NRG NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.0047 0.0047 0.0047 0.0047 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2159 
available); -- = the pathway is not considered for the selected land use. 2160 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 2161 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2162 
Missing pathways should be addressed on a site-specific basis.  2163 
NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2164 
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 2168 

 2169 
 2170 
 2171 
Groundwater Quality Guidelines for Benzo(a)pyrene (mg/L)  2172 

Land use and soil texture 2173 
Agricultural/Residential  Commercial/Industrial 2174  2175 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00004 0.00004 0.00004 0.00004 

Human health guidelines     

Protection of indoor air quality (basement) NC NC   --   -- 

Protection of indoor air quality (slab on grade)  NC NC NC NC 

Protection of potable water 0.00004 0.00004 0.00004 0.00004 

Environmental health guidelines     

Protection of freshwater life NRG NRG NRG NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NRG NRG NRG NRG 

Management considerations 
 
 

    

Water solubility (50%) 0.0008 0.0008 0.0008 0.0008 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2176 
available); -- = the pathway is not considered for the selected land use. 2177 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 2178 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2179 
Missing pathways should be addressed on a site-specific basis.  2180 
NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2181 
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 2184 
 2185 
 2186 
 2187 
 2188 
Groundwater Quality Guidelines fo r  Carcinogenic PAHs (mg/L)  2189 

Land use and soil texture 2190 
Agricultural/Residential Commercial/Industrial 2191  2192 

 Coarse Fine Coarse Fine 

Guideline 00004 B[a]P TPE* 0.00004 B[a]P TPE* 0.00004 B[a]P TPE* 0.00004 B[a]P TPE* 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.00004 B[a]P TPE* 0.00004 B[a]P TPE* 0.00004 B[a]P TPE* 0.00004 B[a]P TPE* 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NC NC NC NC 

Protection of irrigation water NC NC NC NC 

Groundwater contact by soil-dependent  
organisms 

NC NC NC NC 

Management considerations     
 
Water solubility (50%) 

 
NC 

 
NC 

 
NC 

 
NC 

 2193 
Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2194 
available); -- = the pathway is not considered for the selected land use. 2195 

 2196 
*B[a]P TPE = Benzo[a]pyrene Total Potency Equivalents (TPE), which is the sum of estimated cancer potency relative to 2197 
B[a]P for all potentially carcinogenic unsubstituted polycyclic aromatic hydrocarbons (PAHs).  The B[a]P TPE for a 2198 
groundwater sample is calculated by multiplying the concentration of each PAH in the sample by its B[a]P Potency 2199 
Equivalence Factor (PEF), given below, and summing the products. See CCME (2010b) for more guidance. 2200 

 2201 
B[a]P Potency Equivalence Factors: 2202 
Benz[a]anthracene 0.1 2203 
Benzo[a]pyrene  1 2204 
Benzo[b+j+k]fluoranthene 0.1 2205 
Benzo[g,h,i]perylene 0.01 2206 
Chrysene  0.01 2207 
Dibenz[a,h]anthracene 1 2208 
Indeno[1,2,3-c,d]pyrene 0.1 2209 

  2210 
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 2213 
 2214 
 2215 
 2216 
 2217 
Groundwater Quality Guidelines for Fluoranthene (mg/L)  2218 

Land use and soil texture 2219 
Agricultural/Residential  Commercial/Industrial 2220  2221 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000057 0.13 0.000057 0.13 

Human health guidelines     

Protection of indoor air quality (basement) NC NC --             -- 

Protection of indoor air quality (slab on grade) NC NC NC   NC 

Protection of potable water  NA NA NA   NA 

Environmental health guidelines     

Protection of freshwater life 0.000057 NRG 0.000057 NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 0.24 
ES

 0.24 
ES

 0.24 
ES

 0.24 
ES

 

Management considerations 
 
 

    

Water solubility (50%) 0.13 0.13 0.13 0.13 
 2222 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2223 
available); -- = the pathway is not considered for the selected land use. 2224 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2225 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2226 
provisional. Missing pathways should be addressed on a site-specific basis. 2227 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 2228 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present.   2229 
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 2232 
 2233 
 2234 
 2235 
 2236 
Groundwater Quality Guidelines for Fluorene (mg/L)  2237 

Land use and soil texture 2238 
Agricultural/Residential  Commercial/Industrial 2239  2240 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.003 0.0042 0.003 0.0042 

Human health guidelines     

Protection of indoor air quality (basement) # NRG NRG -- -- 

Protection of indoor air quality (slab on grade) # NRG NRG NRG NRG 

Protection of potable water  NA NA NA  NA 

Environmental health guidelines     

Protection of freshwater life 0.003 0.0042 0.003 0.0042 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.95 0.95 0.95 0.95 
 2241 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2242 
available); -- = the pathway is not considered for the selected land use. 2243 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 2244 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2245 
Missing pathways should be addressed on a site-specific basis. 2246 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 2247 
#: Tolerable concentration (TC) extrapolated from tolerable daily intake (TDI).   2248 



 

95 
Draft for Review – do not cite or distribute 

Canadian Groundwater Quality Guidelines          Naphthalene 2249 
for the Protection of Environmental and Human Health 2250 

 2251 
 2252 
 2253 
 2254 
 2255 
Groundwater Quality Guidelines for Naphthalene (mg/L)  2256 

Land use and soil texture 2257 
Agricultural/Residential  Commercial/Industrial 2258  2259 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0011 0.0011 0.0011 0.0011 

Human health guidelines     

Protection of indoor air quality (basement) 0.12 0.78 -- -- 

Protection of indoor air quality (slab on grade) 0.15 0.85 1.2 8.4 

Protection of potable water  NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0011 0.0011 0.0011 0.0011 

Protection of marine life 0.0014 0.0014 0.0014 0.0014 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 0.17 0.16 0.17 0.16 

Management considerations 
 
 

    

Water solubility (50%) 16 16 16 16 
 2260 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2261 
available); -- = the pathway is not considered for the selected land use. 2262 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 2263 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2264 
Missing pathways should be addressed on a site-specific basis.   2265 
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 2268 
 2269 
 2270 
 2271 
 2272 
Groundwater Quality Guidelines for Phenanthrene (mg/L)  2273 

Land use and soil texture 2274 
Agricultural/Residential  Commercial/Industrial 2275  2276 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0004 0.00087 0.0004 0.00087 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0004 0.00087 0.0004 0.00087 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.58 0.58 0.58 0.58 
 2277 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2278 
available); -- = the pathway is not considered for the selected land use. 2279 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2280 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2281 
provisional. Missing pathways should be addressed on a site-specific basis.   2282 
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 2285 
 2286 
 2287 
 2288 
 2289 
Groundwater Quality Guidelines for Pyrene (mg/L)  2290 

Land use and soil texture 2291 
Agricultural/Residential  Commercial/Industrial 2292  2293 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000093 0.068 0.000093 0.068 

Human health guidelines     

Protection of indoor air quality (basement) NRG NRG -- -- 

Protection of indoor air quality (slab on grade) NRG NRG NRG NRG 
 
Protection of potable water    NA    NA   NA  NA 

Environmental health guidelines     

Protection of freshwater life 0.000093 NRG 0.000093 NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.068 0.068 0.068 0.068 
 2294 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2295 
available); -- = the pathway is not considered for the selected land use. 2296 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2297 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2298 
Missing pathways should be addressed on a site-specific basis. 2299 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2300 
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 2303 
 2304 
 2305 
 2306 
 2307 
Groundwater Quality Guidelines for Picloram (mg/L)  2308 

Land use and soil texture 2309 
Agricultural/Residential  Commercial/Industrial 2310  2311 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.029 0.029 0.029 0.029 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.19 0.19 0.19 0.19 

Environmental health guidelines     

Protection of freshwater life 0.029 0.029 0.029 0.029 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.19 0.19 0.19 0.19 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 220 220 220 220 
 2312 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2313 
available); -- = the pathway is not considered for the selected land use. 2314 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2315 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2316 
provisional. Missing pathways should be addressed on a site-specific basis.   2317 
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 2320 
 2321 
 2322 
 2323 
 2324 
Groundwater Quality Guidelines for Quinoline (mg/L)  2325 

Land use and soil texture 2326 
Agricultural/Residential  Commercial/Industrial 2327  2328 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0034 0.0034 0.0034 0.0034 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0034 0.0034 0.0034 0.0034 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 3100 3100 3100 3100 
 2329 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2330 
available); -- = the pathway is not considered for the selected land use. 2331 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2332 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2333 
provisional. Missing pathways should be addressed on a site-specific basis.   2334 
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 2337 
 2338 
 2339 
 2340 
 2341 
Groundwater Quality Guidelines for Simazine (mg/L)  2342 

Land use and soil texture 2343 
Agricultural/Residential  Commercial/Industrial 2344  2345 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0005 0.0005 0.0005 0.0005 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.01 0.01 0.01 0.01 

Environmental health guidelines     

Protection of freshwater life 0.01 0.01 0.01 0.01 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.01 0.01 0.01 0.01 

Protection of irrigation water 0.0005 0.0005 0.0005 0.0005 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 3.1 3.1 3.1 3.1 
 2346 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2347 
available); -- = the pathway is not considered for the selected land use. 2348 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2349 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2350 
provisional. Missing pathways should be addressed on a site-specific basis. 2351 

 2352 
 2353 

Degradation note 2354 
Potential degradation product includes monodeethylsimazine. Consideration of this additional degradation product is 2355 
potentially necessary when evaluating site groundwater quality impacted by simazine.   2356 
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 2359 
 2360 
 2361 
 2362 
 2363 
Groundwater Quality Guidelines for Styrene (mg/L)  2364 

Land use and soil texture 2365 
Agricultural/Residential  Commercial/Industrial 2366  2367 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.072 0.072 0.072 0.072 

Human health guidelines     

Protection of indoor air quality (basement) 0.2 1.4 -- -- 

Protection of indoor air quality (slab on grade) 0.26 1.5 2.1 15 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.072 0.072 0.072 0.072 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 160 160 160 160 
 2368 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2369 
available); -- = the pathway is not considered for the selected land use. 2370 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2371 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2372 
provisional. Missing pathways should be addressed on a site-specific basis.   2373 
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 2376 
 2377 
 2378 
 2379 
 2380 
Groundwater Quality Guidelines for Sulfolane (mg/L)  2381 

Land use and soil texture 2382 
Agricultural/Residential  Commercial/Industrial 2383 

 2384  2385 
 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.09 ‡ 0.09 ‡ 0.09 ‡ 0.09 ‡ 

Human health guidelines 

Protection of indoor air quality (basement) 

Protection of indoor air quality (slab on grade) 

Protection of potable water § 

 
 

NC 

NC 

0.09 

 
 

NC 

NC 

0.09 

 
 

-- 

NC 

0.09 

 
 

-- 

NC 

0.09 

Environmental health guidelines     

Protection of freshwater life 50 50 50 50 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water 0.5 0.5 0.5 0.5 

Groundwater contact by soil-dependent organisms 2800 1700 2800 1700 

Management considerations 
 
 

    

Water solubility (50%) 630000 630000 630000 630000 
 2386 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2387 
available); -- = the pathway is not considered for the selected land use. 2388 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 2389 

be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2390 
Missing pathways should be addressed on a site-specific basis. In addition, take note that the provisional guideline for the 2391 
protection of potable water forms the basis of the final guidelines. See footnote § for more details. 2392 

‡ Laboratories may not be able to reliably measure a concentration of this magnitude. 2393 
§ This guideline is considered provisional because there was no guideline for Canadian drinking water quality. As a 2394 

substitute, a source guidance value for groundwater was developed during the derivation of the Canadian Soil Quality 2395 
Guideline for sulfolane. The values are presented for users to consider applying at their own discretion.   2396 
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 2399 
 2400 
 2401 
 2402 
 2403 
Groundwater Quality Guidelines for Tebuthiuron (mg/L)  2404 

Land use and soil texture 2405 
Agricultural/Residential  Commercial/Industrial 2406  2407 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00027 0.00027 0.00027 0.00027 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.0016 0.0016 0.0016 0.0016 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.13 0.13 0.13 0.13 

Protection of irrigation water 0.00027 0.00027 0.00027 0.00027 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 1300 1300 1300 1300 
 2408 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2409 
available); -- = the pathway is not considered for the selected land use. 2410 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2411 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2412 
provisional. Missing pathways should be addressed on a site-specific basis.   2413 
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Canadian Groundwater Quality Guidelines                  Toluene 2414 
for the Protection of Environmental and Human Health 2415 

 2416 
 2417 
 2418 
 2419 
 2420 
Groundwater Quality Guidelines for Toluene (mg/L)  2421 

Land use and soil texture 2422 
Agricultural/Residential  Commercial/Industrial 2423  2424 

 Coarse Fine Coarse Fine 

Guideline 0.024 0.024 0.024 0.024 

Human health guidelines     

Protection of indoor air quality (basement) 30 230 -- -- 
 
Protection of indoor air quality (slab on grade)  38  240  320 

ES  NRG 

Protection of potable water 0.024 0.024 0.024 0.024 

Environmental health guidelines     

Protection of freshwater life 0.083 NRG 0.083 NRG 

Protection of marine life 8.9 NRG 8.9 NRG 

Protection of livestock watering 0.024 0.024 0.024 0.024 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 59 83 59 83 

Management considerations 
 
 

    

Water solubility (50%) 260 260 260 260 
 2425 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2426 
available); -- = the pathway is not considered for the selected land use. 2427 
NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 2428 
ES: Exceedance of 1/2 aqueous solubility; a separate phase may be potentially present.   2429 
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 2432 
 2433 
 2434 
 2435 
 2436 
Groundwater Quality Guidelines for Toxaphene (mg/L)  2437 

Land use and soil texture 2438 
Agricultural/Residential  Commercial/Industrial 2439  2440 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.000041 ‡ 0.005 0.000041 ‡ 0.005 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.000041 NRG 0.000041 NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.005 0.005 0.005 0.005 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.37 0.37 0.37 0.37 
 2441 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2442 
available); -- = the pathway is not considered for the selected land use. 2443 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2444 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2445 
provisional. Missing pathways should be addressed on a site-specific basis. 2446 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L. 2447 
‡ Laboratories may not be able to reliably measure a concentration of this magnitude.   2448 
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 2451 
 2452 
 2453 
 2454 
 2455 
Groundwater Quality Guidelines for Triallate (mg/L)  2456 

Land use and soil texture 2457 
Agricultural/Residential  Commercial/Industrial 2458  2459 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.00024 0.00024 0.00024 0.00024 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water NA NA NA NA 

Environmental health guidelines     

Protection of freshwater life 0.00024 0.00024 0.00024 0.00024 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.23 0.23 0.23 0.23 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 2 2 2 2 
 2460 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2461 
available); -- = the pathway is not considered for the selected land use. 2462 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2463 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2464 
provisional. Missing pathways should be addressed on a site-specific basis.   2465 
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 2468 
 2469 
 2470 
 2471 
 2472 
Groundwater Quality Guidelines for Trifluralin (mg/L)  2473 

Land use and soil texture 2474 
Agricultural/Residential  Commercial/Industrial 2475  2476 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.0002 0.014 0.0002 0.014 

Human health guidelines     

Protection of indoor air quality (basement) NC NC -- -- 

Protection of indoor air quality (slab on grade) NC NC NC NC 

Protection of potable water 0.045 0.045 0.045 0.045 

Environmental health guidelines     

Protection of freshwater life 0.0002 0.014 0.0002 0.014 

Protection of marine life NC NC NC NC 

Protection of livestock watering 0.045 0.045 0.045 0.045 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 
 

    

Water solubility (50%) 0.092 0.092 0.092 0.092 
 2477 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2478 
available); -- = the pathway is not considered for the selected land use. 2479 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2480 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2481 
provisional. Missing pathways should be addressed on a site-specific basis.   2482 
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 2485 
 2486 
 2487 
 2488 
 2489 
Groundwater Quality Guidelines for Xylenes (mg/L)  2490 

Land use and soil texture 2491 
Agricultural/Residential  Commercial/Industrial 2492  2493 

 Coarse Fine Coarse Fine 

Guideline (provisional*) 0.02 0.02 0.02 0.02 

Human health guidelines     

Protection of indoor air quality (basement) 1.6 12 -- -- 

Protection of indoor air quality (slab on grade) 2.1 13 17 NRG 

Protection of potable water 0.02 0.02 0.02 0.02 

Environmental health guidelines     

Protection of freshwater life 18 NRG 18 NRG 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms 31 21 31 21 

Management considerations 
 
 

    

Water solubility (50%) 53 53 53 53 
 2494 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2495 
available); -- = the pathway is not considered for the selected land use. 2496 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered 2497 

to be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be 2498 
provisional. Missing pathways should be addressed on a site-specific basis. 2499 

NRG = no recommended guideline. Calculated guideline > substance solubility or > 1,000,000 mg/L.   2500 



 

109 
Draft for Review – do not cite or distribute 

Canadian Groundwater Quality Guidelines            Vinyl chloride 2501 
for the Protection of Environmental and Human Health 2502 
 2503 

 2504 
 2505 
 2506 
 2507 
Groundwater Quality Guidelines for Vinyl chloride (mg/L)  2508 

Land use and soil texture 2509 
Agricultural/Residential  Commercial/Industrial 2510  2511 

 Coarse Fine Coarse Fine 

Guideline – 10-5 incremental risk (provisional*) 0.00079 0.002 0.002 0.002 

Guideline – 10-6 incremental risk (provisional*) 0.000079 ‡ 0.00062 0.00023 ‡ 0.0018 

Human health guidelines – 10-5 incremental risk 
 
Protection of indoor air quality (basement)  

 
 

0.00079 

 
 

0.0062 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade)  0.00097 0.0065 0.0023 0.018 

Protection of potable water 0.002 0.002 0.002 0.002 

Human health guidelines – 10-6 incremental risk 
 
Protection of indoor air quality (basement)  

 
 

0.000079 

 
 

0.00062 

 
 

-- 

 
 

-- 

Protection of indoor air quality (slab on grade)  0.000097 0.00065 0.00023 0.0018 

Protection of potable water 0.002 0.002 0.002 0.002 

Environmental health guidelines     

Protection of freshwater life NC NC NC NC 

Protection of marine life NC NC NC NC 

Protection of livestock watering NA NA NA NA 

Protection of irrigation water NA NA NA NA 

Groundwater contact by soil-dependent organisms NC NC NC NC 

Management considerations 
 

    

Water solubility (50%) 4400 4400 4400 4400 

Notes: NC = not calculated (due to insufficient data); NA = not available (no CCME or Health Canada benchmarks are 2512 
available); -- = the pathway is not considered for the selected land use. 2513 
* Provisional guideline. Protection of potable water and protection of aquatic life (freshwater and marine) are considered to 2514 
be required exposure pathways; if any of these guidelines are missing, the final guideline is considered to be provisional. 2515 
Missing pathways should be addressed on a site-specific basis. 2516 
‡ Laboratories may not be able to reliably measure a concentration of this magnitude. 2517 

 2518 
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Appendix A. Revision to the Groundwater Guideline Protocol 
Decision to use Time-Dependent Modelling of Contaminant Transport in Saturated Zone 
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CCME uses Domenico (1987) to model the movement of contaminants in groundwater to surface water 2563 
bodies. At the time of publication (2015), the groundwater protocol used the time-dependent version of 2564 
the model, with sufficiently long values of time since contaminant release to ensure that the calculated 2565 
groundwater quality guideline for the protection of aquatic life, freshwater (GWQG FL ) and marine 2566 
(GWQL ML ), represents a steady state condition. CCME has revised guideline development from steady 2567 
state conditions to a fixed time (“t”) of 500 years since release. The GWQG FL  and GWQL ML  presented 2568 
in the tables of the Canadian Groundwater Quality Guidelines were calculated using a value of t = 500 2569 
years in equation A-3 of the groundwater protocol. 2570 
 2571 
The rationale for this policy change is discussed below. Readers are encouraged to review the groundwater 2572 
protocol description of the Domenico model (Part B section 4.3) and the time-dependent versus steady 2573 
state considerations of the model (Part B section 4.3.1 and Appendix B page 49, Time at Which 2574 
Groundwater Model is Evaluated). 2575 
 2576 
Some contaminants adsorb strongly to surfaces of solids, resulting in very limited mobility and extremely 2577 
long travel times in groundwater. Some highly retarded contaminants may take tens of thousands of years, 2578 
in coarse textured soil, to hundreds of thousands of years, in fine textured soil, to travel the 10-m default 2579 
CCME separation distance between contaminant source and surface water receptor. The time needed to 2580 
reach steady state would take longer; steady state represents a worst case scenario where contaminants in 2581 
a groundwater plume reaching the receptor have reached maximum, and stable, concentrations. 2582 
 2583 
The policy change to a time-dependent model is a recognition that driving site clean-up based on potential 2584 
risks posed by contaminated groundwater to receptors which are only expected to occur in the far future 2585 
is not necessary for two main reasons. First, technological advances will likely provide more effective 2586 
contaminant management, reducing the potential of an exceedance more than 500 years from now. 2587 
Second, more attenuation will likely occur than estimated from the generic model and assumptions, 2588 
primarily due to an underestimation of diffusion and biodegradation over long time scales. 2589 
 2590 
Section 4.3.2 of the groundwater protocol states that “generic groundwater quality guidelines [for the 2591 
protection of aquatic life] are intended to protect water quality at all future times.” With the policy change 2592 
to a time-dependent model, this is no longer true. Generic groundwater quality guidelines can only assure 2593 
the protection of surface water receptors over a defined time period, i.e., 500 years since contaminant 2594 
release. 2595 
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  Henry’s law constanta,b,c  
 

Enthalpy of vaporizationd,e at the normal 
boiling point (∆H v,b )  and at the average 

soil temperature (∆H v,TS ) of 15°C  

 
Chemicals H   H' H' ∆H v,b ∆H v,TS 

 25°C Reference 25°C 15°C Reference 
 atm-

m3/mol   unitless unitless cal/mol   cal/mol 
1,1,1-Trichloroethane 1.72E-02 ORNL 2015 7.03E-01 4.51E-01 7.44E+03 HC 2009 8.17E+03 
1,1,2,2-Tetrachloroethene 
(PCE) 2.63E-02 HC 1996 1.07E+00 6.20E-01 8.88E+03 HC 2009 1.02E+04 

1,1,2,2-Tetrachloroethane 3.67E-04 ORNL 2015 1.50E-02 7.89E-03 9.89E+03 HC 2009 1.15E+04 
1,1,2-Trichloroethene 
(TCE) 8.78E-03 CCME 2007b 3.59E-01 2.21E-01 7.86E+03 HC 2009 8.88E+03 

1,2,3,4-Tetrachlorobenzene 7.61E-04 ORNL 2015 3.11E-02 1.46E-02 1.06E+04 calculated using equations in DTSC 2001 1.35E+04 
1,2,3,5-Tetrachlorobenzene 1.58E-03 ORNL 2015 6.46E-02 3.08E-02 1.04E+04 calculated using equations in DTSC 2001 1.32E+04 
1,2,3-Trichlorobenzene 1.25E-03 ORNL 2015 5.11E-02 2.51E-02 1.02E+04 calculated using equations in DTSC 2001 1.27E+04 
1,2,4,5-Tetrachlorobenzene 1.00E-03 ORNL 2015 4.09E-02 1.59E-02 1.32E+04 calculated using equations in DTSC 2001 1.68E+04 
1,2,4-Trichlorobenzene 1.42E-03 ORNL 2015 5.81E-02 2.78E-02 1.05E+04 HC 2009 1.32E+04 
1,2-Dichlorobenzene 1.92E-03 ORNL 2015 7.85E-02 4.11E-02 9.70E+03 HC 2009 1.16E+04 
1,2-Dichloroethane 1.18E-03 ORNL 2015 4.82E-02 2.96E-02 8.03E+03 HC 2009 8.89E+03 
1,3,5-Trichlorobenzene 1.89E-03 ORNL 2015 7.73E-02 3.96E-02 9.61E+03 calculated using equations in DTSC 2001 1.20E+04 
1,3-Dichlorobenzene 2.64E-03 ORNL 2015   5.82E-02 9.23E+03 HC 2009 1.11E+04 
1,4-Dichlorobenzene 2.41E-03 ORNL 2015 9.85E-02 5.29E-02 9.27E+03 HC 2009 1.12E+04 
2-Methylnaphthalene 5.19E-04 ORNL 2015 2.12E-02 8.57E-03 1.25E+04 HC 2009 1.60E+04 
3-Iodo-2-propynyl butyl 
carbamate 8.93E-09 ORNL 2015   -     - 

Acenaphthene 1.55E-04 CCME 2010b 6.34E-03 2.56E-03 1.22E+04 HC 2009 1.61E+04 
Acridine 3.96E-07 ORNL 2015   -     - 
Aldicarb 1.44E-09 ORNL 2015   -     - 
Aniline 2.02E-06 ORNL 2015 8.26E-05 3.68E-05 1.18E+04 HC 2009 1.44E+04 
Anthracene 3.54E-05 CCME 2010b 1.45E-03 4.46E-04 1.57E+04 calculated using equations in DTSC 2001 2.07E+04 
Atrazine 2.36E-09 ORNL 2015   -     - 
Benzene 5.51E-03 EC 2005b 2.25E-01 1.42E-01 7.72E+03 HC 2009 8.48E+03 
Benz(a)anthracene 3.35E-06 CCME 2010b 1.37E-04 3.68E-05 1.60E+04 OMOE 2011 2.30E+04 
Benzo(a)pyrene 1.13E-06 CCME 2010b 4.62E-05 6.63E-06 1.90E+04 DTSC 2001 3.37E+04 
Bromacil 1.29E-10 ORNL 2015   -     - 
Bromodichloromethane 2.12E-03 ORNL 2015 8.67E-02 5.42E-02 7.80E+03 HC 2009 8.62E+03 
Bromoxynil 1.32E-10 ORNL 2015   -     - 
Captan 7.00E-09 ORNL 2015   -     - 
Carbaryl 3.28E-09 ORNL 2015   -     - 
Carbofuran 3.08E-09 ORNL 2015   -     - 
Chlorothalonil 2.00E-06 ORNL 2015   -     - 
Chlorpyrifos 2.94E-06 ORNL 2015   -     - 
Cyanazine 2.57E-12 ORNL 2015   -     - 
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  Henry’s law constanta,b,c  
 

Enthalpy of vaporizationd,e at the normal 
boiling point (∆H v,b )  and at the average 

soil temperature (∆H v,TS ) of 15°C  

 
Chemicals H   H' H' ∆H v,b ∆H v,TS 

 25°C Reference 25°C 15°C Reference 
 atm-

m3/mol   unitless unitless cal/mol   cal/mol 
Deltamethrin 4.99E-06 ORNL 2015   -     - 
Di(2-ethylhexyl) phthalate 2.69E-07 ORNL 2015   - 2.54E+04 HC 2009 - 
Dibromochloromethane 7.83E-04 ORNL 2015 3.20E-02 2.26E-02 5.90E+03 HC 2009 6.51E+03 
Dicamba 2.18E-09 ORNL 2015   - 1.86E+04 HC 2009 - 
DDT (total) 8.32E-06 ORNL 2015   5.54E-05 2.20E+04 DTSC 2001 3.15E+04 
Dichloromethane  3.25E-03 ORNL 2015 1.33E-01 9.05E-02 6.88E+03 HC 2009 7.16E+03 
2,4-Dichlorophenol 4.28E-06 ORNL 2015 1.75E-04 7.74E-05 1.16E+04 calculated using equations in DTSC 2001 1.45E+04 
Diclofop-methyl 1.97E-06 ORNL 2015   -     - 
Didecyl dimethyl 
ammonium chloride 6.85E-10 ORNL 2015   -     - 

Dieldrin 4.09E-4 OMOE 2011  4.07E-03 1.70E+04 OMOE 2011 2.47E+04 
Diisopropanolamine 1.72E-07 CCME 2006c   2.04E-06 1.71E+04 calculated using equations in DTSC 2001 2.17E+04 
Dimethoate 2.43E-10 ORNL 2015   -     - 
Di-n-butyl phthalate 1.81E-06 ORNL 2015 7.40E-05 - 2.23E+04 HC 2009 - 
Dinoseb 4.55E-07 ORNL 2015   -     - 
Endosulfan 6.51E-05 ORNL 2015   1.17E-03 1.40E+04 HC 2009 1.46E+04 
Ethylbenzene 8.76E-03 EC 2005a 3.58E-01 1.95E-01 9.25E+03 HC 2009 1.10E+04 
Ethylene glycol 6.00E-08 EC 1999c   1.04E-06 1.23E+04 calculated using equations in DTSC 2001 1.52E+04 
F1-fraction       -     - 
F1-Aliphatics C>8-C10  1.90E+00 CCME 2008 7.77E+01 8.04E+01     - 
F1-Aliphatics C>6-C8 1.20E+00 CCME 2008 4.90E+01 5.07E+01     - 
F1-Aromatics C>8-C10 1.20E-02 CCME 2008 4.90E-01 5.07E-01     - 
F2-fraction       -     - 
F2-Aliphatics C>10-C12 2.90E+00 CCME 2008 1.19E+02 1.23E+02     - 
F2-Aliphatics C>12-C16 1.25E+01 CCME 2008 5.11E+02 5.29E+02     - 
F2-Aromatics C>10-C12 3.40E-03 CCME 2008 1.39E-01 1.44E-01     - 
F2-Aromatics C>12-C16 1.30E-03 CCME 2008 5.31E-02 5.50E-02     - 
Fluoranthene 1.44E-05 CCME 2010b 5.89E-04 1.91E-04 1.38E+04 OMOE 2011 1.98E+04 
Fluorene 7.96E-05 CCME 2010b 3.25E-03 1.31E-03 1.27E+04 HC 2009 1.61E+04 
Glyphosate 2.10E-12 ORNL 2015   -     - 
Heptachlor + heptachlor 
epoxide 2.94E-04 ORNL 2015   3.14E-03 1.75E+04 HC 2009 2.35E+04 

Hexachlorobenzene 1.70E-03 ORNL 2015   - 1.44E+04 DTSC 2001 2.00E+04 
Hexachlorobutadiene 1.03E-02 ORNL 2015   2.07E-01 1.02E+04 HC 2009 1.27E+04 
Hexachlorocyclohexane 5.14E-06 ORNL 2015   6.36E-05 1.50E+04 OMOE 2011 2.10E+04 
Imidacloprid 9.89E-13 CCME 2007a   -     - 
Linuron 6.26E-09 ORNL 2015   -     - 
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  Henry’s law constanta,b,c  
 

Enthalpy of vaporizationd,e at the normal 
boiling point (∆H v,b )  and at the average 

soil temperature (∆H v,TS ) of 15°C  

 
Chemicals H   H' H' ∆H v,b ∆H v,TS 

 25°C Reference 25°C 15°C Reference 
 atm-

m3/mol   unitless unitless cal/mol   cal/mol 
Methanol 4.60E-06 CCME 2017 1.88E-04 1.13E-04 8.37E+03 calculated using equations in DTSC 2001 9.23E+03 
Methoprene 6.89E-06 ORNL 2016   -     - 
Methyl tertiary-butyl ether  5.87E-04 ORNL 2015 2.40E-02 1.63E-02 6.68E+03 HC 2009 7.23E+03 
Methylchlorophenoxyacetic 
acid (2-Methyl-4-chloro 
phenoxy acetic acid) 

1.33E-09 ORNL 2015   -     - 

Methylmercury 7.22E-03 OMOE 2011 2.95E-01 -     - 
Metolachlor 9.00E-09 ORNL 2015   -     - 
Metribuzin 1.17E-10 ORNL 2015   -     - 
Monochlorobenzene 3.11E-03 ORNL 2015 1.27E-01 7.42E-02 8.41E+03 HC 2009 9.75E+03 
2-chlorophenol  1.12E-05 ORNL 2015 4.58E-04 2.21E-04 1.07E+04 HC 2009 1.30E+04 
Naphthalene 4.83E-04 CCME 2010b 1.97E-02 9.62E-03 1.04E+04 HC 2009 1.29E+04 
n-Hexane 1.78E+00 CCME 2011 7.28E+01 3.14E+01 1.44E+04 HC 2009 1.49E+04 
Nonylphenol  1.09E-04 EC 2002   1.50E-03 1.47E+04 calculated using equations in DTSC 2001 1.91E+04 
Pentachlorobenzene 7.02E-04 ORNL 2015 2.87E-02 1.09E-02 1.33E+04 calculated using equations in DTSC 2001 1.72E+04 
Pentachlorophenol 2.45E-08 ORNL 2015   2.74E-07 1.61E+04 DTSC 2001 2.27E+04 
Permethrin 1.87E-06 ORNL 2015   -     - 
Phenanthrene 2.33E-05 CCME 2010b   -     - 
Phenol 3.97E-07 EC 1999b 1.62E-05 7.33E-06 1.16E+04 HC 2009 1.42E+04 
Phenoxy herbicides 3.55E-08 ORNL 2015   -     - 
Picloram 5.33E-14 ORNL 2015   -     - 
Propylene glycol 1.29E-08 ORNL 2015   -     - 
Pyrene 1.10E-05 CCME 2010b 4.50E-04 1.51E-04 1.44E+04 HC 2009 1.93E+04 
Quinoline 1.67E-06 ORNL 2015   -     - 
Simazine 9.42E-10 ORNL 2015   -     - 
Styrene 3.01E-03 Gustafson et al. 1997 1.23E-01 6.40E-02 9.87E+03 HC 2009 1.17E+04 
Sulfolane 8.90E-10 CCME 2006a   1.56E-08 1.16E+04 calculated using equations in DTSC 2001 1.50E+04 
Tebuthiuron 1.20E-10 ORNL 2015   -     - 
Tetrachloromethane 2.77E-02 ORNL 2015 1.13E+00 7.25E-01 7.45E+03 HC 2009 8.17E+03 
2,3,4,6-Tetrachlorophenol  8.83E-06 ORNL 2015 3.61E-04 6.61E-05 2.46E+04 calculated using equations in DTSC 2001 2.96E+04 
Toluene 6.70E-03 EC 2005a 2.74E-01 1.60E-01 8.51E+03 HC 2009 9.76E+03 
Toxaphene 6.00E-06 ORNL 2015   -     - 
Triallate 1.20E-05 ORNL 2015   -     - 
Tribromomethane 5.36E-04 ORNL 2015   1.20E-02 9.48E+03 HC 2009 1.08E+04 
Tributyltin 8.59E-03 ORNL 2015   -     - 
Trichloromethane 3.67E-03 ORNL 2015 1.50E-01 9.69E-02 7.50E+03 HC 2009 8.05E+03 
2,4,6-Trichlorophenol 2.59E-06 ORNL 2015 1.06E-04 4.34E-05 1.20E+04 DTSC 2001 1.58E+04 
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  Henry’s law constanta,b,c  
 

Enthalpy of vaporizationd,e at the normal 
boiling point (∆H v,b )  and at the average 

soil temperature (∆H v,TS ) of 15°C  

 
Chemicals H   H' H' ∆H v,b ∆H v,TS 

 25°C Reference 25°C 15°C Reference 
 atm-

m3/mol   unitless unitless cal/mol   cal/mol 
Trifluralin 1.03E-04 ORNL 2015   - 2.09E+06 HC 2009 - 
Triphenyltin 7.85E-05 ORNL 2015   -     - 
Xylenes 6.17E-03 EC 2005a 2.52E-01 1.35E-01 9.47E+03 HC 2009 1.13E+04 
Vinyl chloride 2.79E-02 ORNL 2015 1.14E+00 8.83E-01 5.25E+03 OMOE 2011 4.95E+03 

a Henry’s law constant (H) at 25°C (atm-m3/mol) obtained from literature. Used in equation 1 of DTSC 2001, from the State of California’s Department of 2596 
Toxic Substances Control, to calculate dimensionless (unitless) Henry’s law constant at 15°C. 2597 

b Henry’s law constant (H') at 15°C (unitless) calculated using equation 1 of DTSC 2001. 2598 
c Henry’s law constant (H) (atm-m3/mol) for petroleum hydrocarbon subfractions reflect a range of temperatures from 10°C to 25°C (CCME 2008). 2599 
d Enthalpy of vaporization at the normal boiling point (∆H v,b ) (cal/mol) obtained from literature, or estimated from equations 9 and 10 in DTSC (2001). Used 2600 
in equation 2 of DTSC 2001 to calculate enthalpy of vaporization at a subsurface temperature of 15°C (∆H v,TS ) (cal/mol). 2601 

e Enthalpy of vaporization at a subsurface temperature of 15°C (∆H v,TS ) (cal/mol) estimated from equation 2 of DTSC 2001. Used in equation 1 of DTSC 2602 
2001 to calculate dimensionless (unitless) Henry’s law constant at 15°C.  2603 
 2604 
 2605 

 
Chemicals 

Vapour pressuref Normal boiling pointg Critical temperatureh 

 25°C Reference   Reference   Reference 
atm   °K   °K   

1,1,1-Trichloroethane 1.63E-01 ORNL 2015 3.47E+02 ORNL 2015 5.45E+02 HC 2009 
1,1,2,2-Tetrachloroethene (PCE) 2.43E-02 ORNL 2015 3.94E+02 HC 1996 6.20E+02 HC 2009 
1,1,2,2-Tetrachloroethane 6.08E-02 ORNL 2015 4.20E+02 ORNL 2015 6.61E+02 HC 2009 
1,1,2-Trichloroethene (TCE) 9.08E-02 ORNL 2015 3.60E+02 CCME 2007b 5.44E+02 HC 2009 
1,2,3,4-Tetrachlorobenzene 5.13E-05 ORNL 2015 5.27E+02 ORNL 2015 7.91E+02 calculated using equations in DTSC 2001 
1,2,3,5-Tetrachlorobenzene 1.07E-04 ORNL 2015 5.11E+02 ORNL 2015 7.67E+02 calculated using equations in DTSC 2001 
1,2,3-Trichlorobenzene 2.76E-04 ORNL 2015 4.92E+02 ORNL 2015 7.37E+02 calculated using equations in DTSC 2001 
1,2,4,5-Tetrachlorobenzene 7.11E-06 ORNL 2015 5.18E+02 ORNL 2015 7.76E+02 calculated using equations in DTSC 2001 
1,2,4-Trichlorobenzene 6.05E-04 ORNL 2015 4.87E+02 ORNL 2015 7.25E+02 HC 2009 
1,2-Dichlorobenzene 1.79E-03 ORNL 2015 4.53E+02 ORNL 2015 7.05E+02 HC 2009 
1,2-Dichloroethane 1.04E-01 ORNL 2015 3.57E+02 ORNL 2015 5.61E+02 HC 2009 
1,3,5-Trichlorobenzene 6.03E-04 ORNL 2015 4.81E+02 ORNL 2015 7.22E+02 calculated using equations in DTSC 2001 
1,3-Dichlorobenzene 2.83E-03 ORNL 2015 4.46E+02 ORNL 2015 6.84E+02 HC 2009 
1,4-Dichlorobenzene 2.29E-03 ORNL 2015 4.47E+02 ORNL 2015 6.85E+02 HC 2009 
2-Methylnaphthalene 7.24E-05 ORNL 2015 5.14E+02 ORNL 2015 7.61E+02 HC 2009 
3-Iodo-2-propynyl butyl carbamate 6.08E-07 ORNL 2015 5.74E+02 ORNL 2015     
Acenaphthene 2.83E-06 ORNL 2015 5.51E+02 Gustafson et al. 1997 8.03E+02 HC 2009 
Aldicarb 4.57E-08 ORNL 2015 5.24E+02 ORNL 2015     



 

Appendix B. Physical and Chemical Parameters  

117 
Draft for Review – do not cite or distribute 

 
Chemicals 

Vapour pressuref Normal boiling pointg Critical temperatureh 

 25°C Reference   Reference   Reference 
atm   °K   °K   

Aniline 8.78E-04 ORNL 2015 4.57E+02 ORNL 2015 6.99E+02 HC 2009 
Anthracene 8.59E-09 ORNL 2015 6.13E+02 Gustafson et al. 1997 9.20E+02 calculated using equations in DTSC 2001 
Atrazine 3.80E-10 ORNL 2015 5.86E+02 ORNL 2015     
Benzene 1.25E-01 ORNL 2015 3.53E+02 EC 2005b 5.62E+02 HC 2009 
Benz(a)anthracene 2.76E-10 ORNL 2015 7.08E+02 Gustafson et al. 1997 1.00E+03 OMOE 2011 
Benzo(a)pyrene 7.22E-12 ORNL 2015 7.68E+02 Gustafson et al. 1997 9.69E+02 DTSC 2001 
Bromacil 4.04E-10 ORNL 2015 6.94E+02 ORNL 2015     
Bromodichloromethane 6.58E-02 ORNL 2015 3.63E+02 ORNL 2015 5.86E+02 HC 2009 
Bromoxynil 6.21E-11 ORNL 2015 6.02E+02 ORNL 2015     
Captan 1.18E-10 ORNL 2015 7.11E+02 ORNL 2015     
Carbaryl 1.79E-09 ORNL 2015 5.88E+02 ORNL 2015     
Carbofuran 6.38E-09 ORNL 2015 5.84E+02 ORNL 2015     
Chlorothalonil 7.50E-10 ORNL 2015 6.23E+02 ORNL 2015     
Chlorpyrifos 2.67E-08 ORNL 2015 6.50E+02 ORNL 2015     
Cyanazine 1.82E-10 ORNL 2015 6.42E+02 ORNL 2015     
Deltamethrin 1.97E-11 ORNL 2015 7.64E+02 ORNL 2015     
Di(2-ethylhexyl) phthalate 1.87E-10 ORNL 2015 6.57E+02 ORNL 2015     
Dibromochloromethane 2.05E-02 ORNL 2015 3.93E+02 ORNL 2015 6.78E+02 HC 2009 
Dicamba 1.64E-08 ORNL 2015 6.02E+02 ORNL 2015     
DDT (total) 2.11E-10 ORNL 2015 5.33E+02 ORNL 2015 7.21E+02 ORNL 2015 
Dichloromethane  5.72E-01 ORNL 2015 3.13E+02 ORNL 2015 5.10E+02 HC 2009 
2,4-Dichlorophenol 1.18E-04 ORNL 2015 4.83E+02 ORNL 2015 7.25E+02 calculated using equations in DTSC 2001 
Diclofop-methyl 4.61E-09 ORNL 2015 4.49E+02 ORNL 2015     
Didecyl dimethyl ammonium chloride 3.07E-14 ORNL 2015 8.08E+02 ORNL 2015     
Dieldrin 3.00E-06 OMOE 2011 6.13E+02 OMOE 2011 8.42E+02 OMOE 2011 
Diisopropanolamine 1.64E-07 ORNL 2016 5.23E+02 ORNL 2016 7.85E+02 calculated using equations in DTSC 2001 
Dimethoate 2.47E-08 ORNL 2015 3.90E+02 ORNL 2015     
Di-n-butyl phthalate 2.64E-08 ORNL 2015 6.13E+02 ORNL 2015     
Dinoseb 9.79E-08 ORNL 2015 6.05E+02 ORNL 2015     
Endosulfan 7.89E-10 ORNL 2015 3.79E+02 ORNL 2015 9.43E+02 HC 2009 
Ethylbenzene 1.26E-02 ORNL 2015 4.09E+02 EC 2005a 6.17E+02 HC 2009 
Ethylene glycol 1.21E-04 ORNL 2015 4.70E+02 ORNL 2015 7.05E+02 calculated using equations in DTSC 2001 
F1-fraction             
F1-Aliphatics C>8-C10 6.30E-03 CCME 2008         
F1-Aliphatics C>6-C8 6.30E-02 CCME 2008         
F1-Aromatics C>8-C10 6.30E-03 CCME 2008         
F2-fraction             
F2-Aliphatics C>10-C12 6.30E-04 CCME 2008         
F2-Aliphatics C>12-C16 4.80E-05 CCME 2008         
F2-Aromatics C>10-C12 6.30E-04 CCME 2008         
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Chemicals 

Vapour pressuref Normal boiling pointg Critical temperatureh 

 25°C Reference   Reference   Reference 
atm   °K   °K   

F2-Aromatics C>12-C16 4.80E-05 CCME 2008         
Fluoranthene 1.21E-08 ORNL 2015 6.48E+02 Gustafson et al. 1997 9.05E+02 OMOE 2011 
Fluorene 7.89E-07 ORNL 2015 5.68E+02 Gustafson et al. 1997 8.70E+02 HC 2009 
Glyphosate 1.29E-10 ORNL 2015 6.90E+02 ORNL 2015     
Heptachlor + heptachlor epoxide 5.26E-07 ORNL 2015 5.83E+02 ORNL 2015 8.46E+02 HC 2009 
Hexachlorobenzene 2.37E-08 ORNL 2015 5.83E+02 DTSC 2001 8.25E+02 DTSC 2001 
Hexachlorobutadiene 2.89E-04 ORNL 2015 4.88E+02 ORNL 2015 7.38E+02 HC 2009 
Hexachlorocyclohexane 5.53E-08 ORNL 2015 5.96E+02 ORNL 2015 8.39E+02 OMOE 2011 
Imidacloprid 8.88E-15 CCME 2007a         
Linuron 1.88E-09 ORNL 2015 6.39E+02 ORNL 2015     
Methanol 1.68E-01 CCME 2017 3.38E+02 CCME 2017 5.07E+02 calculated using equations in DTSC 2001 
Methoprene 3.11E-08 ORNL 2016 6.12E+02 ORNL 2016     
Methyl tertiary-butyl ether  3.29E-01 ORNL 2015 3.28E+02 ORNL 2015 4.97E+02 HC 2009 
Methylchlorophenoxyacetic acid (2-
Methyl-4-chloro phenoxy acetic acid) 7.76E-09 ORNL 2015 5.60E+02 ORNL 2015     

Methylmercury 1.01E-01 OMOE 2011 3.65E+02 HC 2009     
Metolachlor 4.13E-08 ORNL 2015 5.55E+02 ORNL 2015     
Metribuzin 5.72E-10 ORNL 2015 6.40E+02 ORNL 2015     
Monochlorobenzene 1.58E-02 ORNL 2015 4.05E+02 ORNL 2015 6.32E+02 HC 2009 
2-chlorophenol  3.33E-03 ORNL 2015 4.48E+02 ORNL 2015 6.75E+02 HC 2009 
Naphthalene 1.12E-04 ORNL 2015 4.91E+02 Gustafson et al. 1997 7.48E+02 HC 2009 
n-Hexane 1.99E-01 ORNL 2015 3.42E+02 ORNL 2015 8.25E+02 HC 2009 
Nonylphenol  1.24E-07 ORNL 2016 5.68E+02 ORNL 2016 8.52E+02 calculated using equations in DTSC 2001 
Pentachlorobenzene 1.33E-06 ORNL 2015 5.50E+02 ORNL 2015 8.25E+02 calculated using equations in DTSC 2001 
Pentachlorophenol 1.45E-07 ORNL 2015 5.83E+02 ORNL 2015 8.13E+02 DTSC 2001 
Permethrin 2.87E-11 ORNL 2015 4.73E+02 ORNL 2015     
Phenanthrene 1.59E-07 ORNL 2015 6.12E+02 Gustafson et al. 1997     
Phenol 4.61E-04 ORNL 2015 4.55E+02 EC 1999b 6.94E+02 HC 2009 
Phenoxy herbicides 1.09E-07 ORNL 2015 4.33E+02 ORNL 2015     
Picloram 9.49E-14 ORNL 2015 6.46E+02 ORNL 2015     
Propylene glycol 1.70E-04 ORNL 2015 4.61E+02 ORNL 2015     
Pyrene 5.92E-09 ORNL 2015 6.33E+02 Gustafson et al. 1997 9.36E+02 HC 2009 
Quinoline 7.89E-05 ORNL 2015 5.10E+02 ORNL 2015     
Simazine 2.91E-11 ORNL 2015 5.80E+02 ORNL 2015     
Styrene 8.42E-03 ORNL 2015 4.18E+02 Gustafson et al. 1997 6.36E+02 HC 2009 
Sulfolane 5.38E-06 ORNL 2015 5.58E+02 ORNL 2015 8.37E+02 calculated using equations in DTSC 2001 
Tebuthiuron 2.63E-09 ORNL 2015 6.67E+02 ORNL 2015     
Tetrachloromethane 1.51E-01 ORNL 2015 3.50E+02 ORNL 2015 5.57E+02 HC 2009 
2,3,4,6-Tetrachlorophenol  8.76E-07 ORNL 2015 4.23E+02 ORNL 2015 6.35E+02 calculated using equations in DTSC 2001 
Toluene 3.74E-02 ORNL 2015 3.84E+02 EC 2005a 5.92E+02 HC 2009 
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Chemicals 

Vapour pressuref Normal boiling pointg Critical temperatureh 

 25°C Reference   Reference   Reference 
atm   °K   °K   

Toxaphene 1.87E-09 ORNL 2015 6.56E+02 ORNL 2015     
Triallate 1.58E-07 ORNL 2015 3.90E+02 ORNL 2015     
Tribromomethane 7.11E-03 ORNL 2015 4.22E+02 ORNL 2015 6.96E+02 HC 2009 
Tributyltin 4.79E-04 ORNL 2015 4.66E+02 ORNL 2015     
Trichloromethane 2.59E-01 ORNL 2015 3.34E+02 ORNL 2015 5.36E+02 HC 2009 
2,4,6-Trichlorophenol 1.05E-05 ORNL 2015 5.19E+02 ORNL 2015 7.49E+02 DTSC 2001 
Trifluralin 6.03E-08 ORNL 2015 4.13E+02 ORNL 2015     
Triphenyltin 1.03E-07 ORNL 2015 6.32E+02 ORNL 2015     
Xylenes 1.05E-02 ORNL 2015 4.12E+02 ORNL 2015 6.21E+02 HC 2009 
Vinyl chloride 3.92E+00 ORNL 2015 2.60E+02 ORNL 2015 4.32E+02 OMOE 2011 

f Vapour pressure at 25°C (atm) obtained from literature. Used in equation 10 of DTSC 2001 to calculate the Antoine B coefficient, which is used to 2606 
calculate enthalpy of vaporization at the normal boiling point (∆H v,b ) (cal/mol) if ∆H v,b  is not available from the literature.  2607 

g Normal boiling point (°K) obtained from literature. Used in equation 2 of DTSC 2001 to calculate enthalpy of vaporization at subsurface temperature 2608 
of 15°C (∆H v,TS ) (cal/mol). Can also be used to estimate enthalpy of vaporization at the normal boiling point (∆H v,b ) (cal/mol) and critical temperature, 2609 
if they are not available from literature sources.  2610 

h Critical temperature (°K) obtained from literature, or estimated from equation 8 of DTSC 2001. Used in equation 2 of DTSC 2001 to calculate 2611 
enthalpy of vaporization at subsurface temperature of 15°C (∆H v,TS ) (cal/mol). 2612 
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Chemicals 

Molecular weight Organic carbon  Diffusivity in air Diffusivity in water Solubility 
  

Reference 
partition coefficient   

Reference 
  

Reference 
  

Reference   K oc Reference D a Dw   
 g/mol cm3/g   cm2/s cm2/s mg/L 

1,1,1-Trichloroethane 1.33E+02 HC 2009 4.39E+01 ORNL 2015 6.48E-02 ORNL 2015 9.60E-06 ORNL 2015 1.29E+03 ORNL 2015 
1,1,2,2-
Tetrachloroethene 
(PCE) 

1.66E+02 HC 1996 3.11E+02 HC 1996 5.05E-02 ORNL 2015 9.46E-06 ORNL 2015 2.06E+02 ORNL 2015 

1,1,2,2-
Tetrachloroethane 1.68E+02 HC 2009 9.49E+01 ORNL 2015 4.89E-02 ORNL 2015 9.29E-06 ORNL 2015 2.83E+03 ORNL 2015 

1,1,2-Trichloroethene 
(TCE) 1.31E+02 CCME 

2007b 8.60E+01 CCME 
2007b 7.87E-02 CCME 

2007b 1.02E-05 ORNL 2015 1.28E+03 ORNL 2015 

1,2,3,4-
Tetrachlorobenzene 2.16E+02 HC 2009 2.27E+03 ORNL 2015 3.07E-02 ORNL 2015 8.30E-06 ORNL 2015 5.92E+00 ORNL 2015 

1,2,3,5-
Tetrachlorobenzene 2.16E+02 HC 2009 2.22E+03 ORNL 2015 2.96E-02 ORNL 2015 7.92E-06 ORNL 2015 5.10E+00 ORNL 2015 

1,2,3-Trichlorobenzene 1.81E+02 HC 2009 1.38E+03 ORNL 2015 3.95E-02 ORNL 2015 8.38E-06 ORNL 2015 1.80E+01 ORNL 2015 
1,2,4,5-
Tetrachlorobenzene 2.16E+02 HC 2009 2.22E+03 ORNL 2015 3.19E-02 ORNL 2015 8.75E-06 ORNL 2015 5.95E-01 ORNL 2015 

1,2,4-Trichlorobenzene 1.81E+02 HC 2009 1.36E+03 ORNL 2015 3.96E-02 ORNL 2015 8.40E-06 ORNL 2015 4.90E+01 ORNL 2015 
1,2-Dichlorobenzene 1.47E+02 HC 2009 3.83E+02 ORNL 2015 5.62E-02 ORNL 2015 8.92E-06 ORNL 2015 1.56E+02 ORNL 2015 
1,2-Dichloroethane 9.90E+01 HC 2009 3.96E+01 ORNL 2015 8.57E-02 ORNL 2015 1.10E-05 ORNL 2015 8.60E+03 ORNL 2015 
1,3,5-Trichlorobenzene 1.81E+02 HC 2009 1.33E+03 ORNL 2015 3.95E-02 ORNL 2015 8.37E-06 ORNL 2015 3.00E+01 ORNL 2015 
1,3-Dichlorobenzene 1.47E+02 HC 2009 3.75E+02 ORNL 2015 5.58E-02 ORNL 2015 8.85E-06 ORNL 2015 1.25E+02 ORNL 2015 
1,4-Dichlorobenzene 1.47E+02 HC 2009 3.75E+02 ORNL 2015 5.50E-02 ORNL 2015 8.68E-06 ORNL 2015 8.13E+01 ORNL 2015 
2-Methylnaphthalene 1.42E+02 HC 2009 2.48E+03 ORNL 2015 5.24E-02 ORNL 2015 7.78E-06 ORNL 2015 2.46E+01 ORNL 2015 
3-Iodo-2-propynyl butyl 
carbamate 2.81E+02 ORNL 

2015 2.85E+02 ORNL 2015 4.43E-02 ORNL 2015 5.17E-06 ORNL 2015 4.37E+02 ORNL 2015 

Acenaphthene 1.54E+02 Gustafson 
et al. 1997 2.82E+03 CCME 

2010b 4.21E-02 Gustafson et 
al. 1997 7.69E-06 Gustafson et 

al. 1997 3.90E+00  CCME 
2010b 

Acridine 1.79E+02 ORNL 
2015 1.64E+04 ORNL 2015 3.44E-02 ORNL 2015 6.77E-06 ORNL 2015 3.84E+01 ORNL 2015 

Aldicarb 1.90E+02 HC 2009 2.46E+01 ORNL 2015 3.19E-02 ORNL 2015 7.25E-06 ORNL 2015 6.03E+03 ORNL 2015 
Aniline 9.31E+01 HC 2009 7.02E+01 ORNL 2015 8.30E-02 ORNL 2015 1.01E-05 ORNL 2015 3.60E+04 ORNL 2015 

Anthracene 1.78E+02 Gustafson 
et al. 1997 2.00E+04 CCME 

2010b 3.24E-02 Gustafson et 
al. 1997 7.74E-06 Gustafson et 

al. 1997 4.50E-02 Gustafson 
et al. 1997 

Atrazine 2.16E+02 HC 2009 2.25E+02 ORNL 2015 2.65E-02 ORNL 2015 6.84E-06 ORNL 2015 3.47E+01 ORNL 2015 

Benzene 7.81E+01 EC 2005b 8.12E+01 EC 2005b 8.80E-02 EC 2005b 9.80E-06 Gustafson et 
al. 1997 1.79E+03 ORNL 2015 

Benz(a)anthracene 2.28E+02 CCME 
2010b 2.00E+05 CCME 

2010b 5.10E-02 Gustafson et 
al. 1997 9.00E-06 Gustafson et 

al. 1997 9.40E-03 CCME 
2010b 

Benzo(a)pyrene 2.52E+02 CCME 
2010b 2.19E+06 CCME 

2010b 4.30E-02 Gustafson et 
al. 1997 9.00E-06 Gustafson et 

al. 1997 1.60E-03 CCME 
2010b 
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Chemicals 

Molecular weight Organic carbon  Diffusivity in air Diffusivity in water Solubility 
  

Reference 
partition coefficient   

Reference 
  

Reference 
  

Reference   K oc Reference D a Dw   
 g/mol cm3/g   cm2/s cm2/s mg/L 

Bromacil 2.61E+02 ORNL 
2015 6.66E+01 ORNL 2015 2.67E-02 ORNL 2015 7.00E-06 ORNL 2015 8.15E+02 ORNL 2015 

Bromodichloromethane 1.64E+02 HC 2009 3.18E+01 ORNL 2015 5.63E-02 ORNL 2015 1.07E-05 ORNL 2015 3.03E+03 ORNL 2015 
Bromoxynil 2.77E+02 HC 2009 3.30E+02 ORNL 2015 4.47E-02 ORNL 2015 5.23E-06 ORNL 2015 1.30E+02 ORNL 2015 

Captan 3.01E+02 ORNL 
2015 2.52E+02 ORNL 2015 2.62E-02 ORNL 2015 6.90E-06 ORNL 2015 5.10E+00 ORNL 2015 

Carbaryl 2.01E+02 ORNL 
2015 3.55E+02 ORNL 2015 2.74E-02 ORNL 2015 7.12E-06 ORNL 2015 1.10E+02 ORNL 2015 

Carbofuran 2.21E+02 HC 2009 9.53E+01 ORNL 2015 2.56E-02 ORNL 2015 6.57E-06 ORNL 2015 3.20E+02 ORNL 2015 

Chlorothalonil 2.66E+02 ORNL 
2015 1.04E+03 ORNL 2015 2.76E-02 ORNL 2015 7.32E-06 ORNL 2015 8.10E-01 ORNL 2015 

Chlorpyrifos 3.51E+02 HC 2009 7.28E+03 ORNL 2015 3.82E-02 ORNL 2015 4.46E-06 ORNL 2015 1.12E+00 ORNL 2015 
Cyanazine 2.41E+02 HC 2009 1.34E+02 ORNL 2015 4.91E-02 ORNL 2015 5.74E-06 ORNL 2015 1.70E+02 ORNL 2015 

Deltamethrin 5.05E+02 ORNL 
2015 7.98E+04 ORNL 2015 3.00E-02 ORNL 2015 3.50E-06 ORNL 2015 2.00E-03 ORNL 2015 

Di(2-ethylhexyl) 
phthalate 3.91E+02 HC 2009 1.20E+05 ORNL 2015 1.73E-02 ORNL 2015 4.18E-06 ORNL 2015 2.71E-01 ORNL 2015 

Dibromochloromethane 2.08E+02 HC 2009 3.18E+01 ORNL 2015 3.66E-02 ORNL 2015 1.06E-05 ORNL 2015 2.70E+03 ORNL 2015 
Dicamba 2.21E+02 HC 2009 2.90E+01 ORNL 2015 2.92E-02 ORNL 2015 7.80E-06 ORNL 2015 8.31E+03 ORNL 2015 
DDT (total) 3.55E+02 EC 1999a 7.94E+05 EC 1999a 3.79E-02 ORNL 2015 4.43E-06 ORNL 2015 5.50E-03 ORNL 2015 
Dichloromethane  8.49E+01 HC 2009 2.17E+01 ORNL 2015 9.99E-02 ORNL 2015 1.25E-05 ORNL 2015 1.30E+04 ORNL 2015 
2,4-Dichlorophenol 1.63E+02 HC 2009 4.92E+02 ORNL 2015 4.86E-02 ORNL 2015 8.68E-06 ORNL 2015 4.50E+03 ORNL 2015 
Diclofop-methyl 3.41E+02 HC 2009 2.59E+03 ORNL 2015 3.89E-02 ORNL 2015 4.55E-06 ORNL 2015 8.00E-01 ORNL 2015 
Didecyl dimethyl 
ammonium chloride 3.62E+02 ORNL 

2015 4.85E+05 ORNL 2015 3.74E-02 ORNL 2015 4.37E-06 ORNL 2015 7.00E+02 EC 1998 

Dieldrin 3.81E+02 OMOE 
2011 1.06E+04 OMOE 2011 1.25E-02 OMOE 2011 4.74E-06 OMOE 2011 2.5E-01 OMOE 

2011 

Diisopropanolamine 1.33E+02 CCME 
2006c 2.2i 

CCME 
2006c 7.29E-02 ORNL 2016 8.51E-06 ORNL 2016 8.70E+05 CCME 

2006c 
Dimethoate 2.29E+02 HC 2009 1.28E+01 ORNL 2015 2.61E-02 ORNL 2015 6.74E-06 ORNL 2015 2.33E+04 ORNL 2015 
Di-n-butyl phthalate 2.78E+02 HC 2009 1.16E+03 ORNL 2015 2.14E-02 ORNL 2015 5.33E-06 ORNL 2015 1.12E+01 ORNL 2015 
Dinoseb 2.40E+02 HC 2009 4.29E+03 ORNL 2015 2.53E-02 ORNL 2015 6.52E-06 ORNL 2015 5.20E+01 ORNL 2015 

Endosulfan 4.07E+02 CCME 
2010a 6.76E+03 ORNL 2015 2.25E-02 ORNL 2015 5.76E-06 ORNL 2015 3.25E-01 ORNL 2015 

Ethylbenzene 1.06E+02 HC 2009 5.37E+02 EC 2005a 7.50E-02 EC 2005a 7.80E-06 Gustafson et 
al. 1997 1.69E+02 ORNL 2015 

Ethylene glycol 6.21E+01 EC 1999c 1.79E-02 EC 1999c 1.17E-01 ORNL 2015 1.36E-05 ORNL 2015 1.00E+06 ORNL 2015 
F1-fraction                     
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Chemicals 

Molecular weight Organic carbon  Diffusivity in air Diffusivity in water Solubility 
  

Reference 
partition coefficient   

Reference 
  

Reference 
  

Reference   K oc Reference D a Dw   
 g/mol cm3/g   cm2/s cm2/s mg/L 

F1-Aliphatics C>8-C10 1.30E+02 CCME 
2008 3.16E+04 CCME 2008 5.00E-02 CCME 2008 6.00E-06 OMOE 2011 4.30E-01 CCME 2008 

F1-Aliphatics C>6-C8 1.00E+02 CCME 
2008 3.98E+03 CCME 2008 5.00E-02 CCME 2008 6.00E-06 OMOE 2011 5.40E+00 CCME 2008 

F1-Aromatics C>8-C10 1.20E+02 CCME 
2008 1.58E+03 CCME 2008 5.00E-02 CCME 2008 6.00E-06 OMOE 2011 6.50E+01 CCME 2008 

F2-fraction                     

F2-Aliphatics C>10-C12 1.60E+02 CCME 
2008 2.51E+05 CCME 2008 5.00E-02 CCME 2008 6.00E-06 OMOE 2011 3.40E-02 CCME 2008 

F2-Aliphatics C>12-C16 2.00E+02 CCME 
2008 5.01E+06 CCME 2008 5.00E-02 CCME 2008 6.00E-06 OMOE 2011 7.60E-04 CCME 2008 

F2-Aromatics C>10-
C12 1.30E+02 CCME 

2008 2.51E+03 CCME 2008 5.00E-02 CCME 2008 6.00E-06 OMOE 2011 2.50E+01 CCME 2008 

F2-Aromatics C>12-
C16 1.50E+02 CCME 

2008 5.01E+03 CCME 2008 5.00E-02 CCME 2008 6.00E-06 OMOE 2011 5.80E+00 CCME 2008 

Fluoranthene 2.02E+02 CCME 
2010b 4.17E+04 CCME 

2010b 3.02E-02 Gustafson et 
al. 1997 6.35E-06 Gustafson et 

al. 1997 2.60E-01 CCME 
2010b 

Fluorene 1.66E+02 CCME 
2010b 4.90E+03 CCME 

2010b 3.60E-02 Gustafson et 
al. 1997 7.88E-06 Gustafson et 

al. 1997 1.90E+00  CCME 
2010b 

Glyphosate 1.69E+02 ORNL 
2015 2.10E+03 ORNL 2015 6.21E-02 ORNL 2015 7.26E-06 ORNL 2015 1.16E+04 CCME 2012 

Heptachlor + heptachlor 
epoxide 3.73E+02 HC 2009 4.13E+04 ORNL 2015 2.23E-02 ORNL 2015 5.70E-06 ORNL 2015 1.80E-01 ORNL 2015 

Hexachlorobenzene 8.62E+01 HC 2009 6.20E+03 ORNL 2015 2.90E-02 ORNL 2015 7.85E-06 ORNL 2015 6.20E-03 ORNL 2015 
Hexachlorobutadiene 2.61E+02 HC 2009 8.45E+02 ORNL 2015 2.67E-02 ORNL 2015 7.03E-06 ORNL 2015 3.20E+00 ORNL 2015 
Hexachlorocyclohexane 2.91E+02 HC 2009 2.81E+03 ORNL 2015 4.33E-02 ORNL 2015 5.06E-06 ORNL 2015 7.30E+00 ORNL 2015 

Imidacloprid 2.56E+02 CCME 
2007a 2.10E+02 CCME 

2007a         5.10E+02 CCME 
2007a 

Indeno(1,2,3-c,d)pyrene 2.76E+02 CCME 
2010b 1.58E+06 CCME 

2010b 2.30E-02 Gustafson et 
al. 1997 4.41E-06 Gustafson et 

al. 1997 2.20E-05 CCME 
2010b 

Linuron 2.49E+02 ORNL 
2015 3.40E+02 ORNL 2015 4.80E-02 ORNL 2015 5.61E-06 ORNL 2015 7.50E+01 ORNL 2015 

Methanol 3.20E+01 CCME 
2017 2.70E-01 CCME 2017 1.50E-01 CCME 2017 1.65E-05 ORNL 2018 1.00E+06 ORNL 2018 

Methoprene 3.10E+02 ORNL 
2016 6.46E+03 ORNL 2016 4.14E-02 ORNL 2016 4.84E-06 ORNL 2016 1.40E+00 ORNL 2016 

Methyl tertiary-butyl 
ether  8.81E+01 HC 2009 1.16E+01 ORNL 2015 7.53E-02 ORNL 2015 8.59E-06 ORNL 2015 5.10E+04 ORNL 2015 
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Chemicals 

Molecular weight Organic carbon  Diffusivity in air Diffusivity in water Solubility 
  

Reference 
partition coefficient   

Reference 
  

Reference 
  

Reference   K oc Reference D a Dw   
 g/mol cm3/g   cm2/s cm2/s mg/L 

Methylchlorophenoxyac
etic acid (2-Methyl-4-
chloro phenoxy acetic 
acid) 

2.01E+02 ORNL 
2015 2.96E+01 ORNL 2015 3.06E-02 ORNL 2015 8.24E-06 ORNL 2015 6.30E+02 ORNL 2015 

Methylmercury 2.16E+02 OMOE 
2011 4.00E+03 OMOE 2011         3.13E+04 OMOE 

2011 
Metolachlor 2.84E+02 HC 2009 4.89E+02 ORNL 2015 2.19E-02 ORNL 2015 5.48E-06 ORNL 2015 5.30E+02 ORNL 2015 
Metribuzin 2.14E+02 HC 2009 5.31E+01 ORNL 2015 2.73E-02 ORNL 2015 7.13E-06 ORNL 2015 1.05E+03 ORNL 2015 
Monochlorobenzene 1.13E+02 HC 2009 2.34E+02 ORNL 2015 7.21E-02 ORNL 2015 9.48E-06 ORNL 2015 4.98E+02 ORNL 2015 
2-chlorophenol  129E+02 HC 2009 3.07E+02 ORNL 2015 6.61E-02 ORNL 2015 9.48E-06 ORNL 2015 1.13E+04 ORNL 2015 

Naphthalene 1.28E+02 CCME 
2010b 7.08E+02 CCME 

2010b 5.90E-02 Gustafson et 
al. 1997 7.50E-06 Gustafson et 

al. 1997 3.17E+01  CCME 
2010b 

n-Hexane 8.62E+01 CCME 
2011 3.41E+03 CCME 2011 2.00E-01 CCME 2011 7.77E-06 CCME 2011 9.50E+00 CCME 2011 

Nonylphenol  2.20E+02 EC 2002 1.41E+05 EC 2002 5.21E-02 ORNL 2016 6.09E-06 ORNL 2016 5.43E+00 EC 2002 
Pentachlorobenzene 2.50E+02 HC 2009 3.71E+03 ORNL 2015 2.94E-02 ORNL 2015 7.95E-06 ORNL 2015 8.31E-01 ORNL 2015 

Pentachlorophenol 2.66E+02 HC 2009 2176 @ 
pH 5.8 

USEPA 
1996 2.95E-02 ORNL 2015 8.01E-06 ORNL 2015 1.40E+01 ORNL 2015 

Permethrin 3.91E+02 CCME 
2006b 1.00E+05 CCME 

2006b 1.94E-02 ORNL 2015 4.78E-06 ORNL 2015 6.00E-03 CCME 
2006b 

Phenanthrene 1.78E+02 ORNL 
2015 6.61E+03 CCME 

2010b 3.30E-02 Gustafson et 
al. 1997 7.47E-06 Gustafson et 

al. 1997 1.15E+00 CCME 
2010b 

Phenol 9.41E+01 EC 1999b 1.18E+01 EC 1999b 8.34E-02 ORNL 2015 1.03E-05 ORNL 2015 8.28E+04 ORNL 2015 

Phenoxy herbicides 2.21E+02 ORNL 
2015 2.96E+01 ORNL 2015 2.79E-02 ORNL 2015 7.34E-06 ORNL 2015 6.77E+02 ORNL 2015 

Picloram 2.41E+02 HC 2009 3.88E+01 ORNL 2015 4.90E-02 ORNL 2015 5.73E-06 ORNL 2015 4.30E+02 ORNL 2015 

Propylene glycol 7.61E+01 CCME 
2007c 5.75E+00 CCME 

2007c 9.81E-02 ORNL 2015 1.15E-05 ORNL 2015 1.00E+06 ORNL 2015 

Pyrene 2.02E+02 CCME 
2010b 6.92E+04 CCME 

2010b 2.70E-02 Gustafson et 
al. 1997 7.24E-06 Gustafson et 

al. 1997 1.35E-01 ORNL 2015 

Quinoline 1.29E+02 ORNL 
2015 1.54E+03 ORNL 2015 6.18E-02 ORNL 2015 8.69E-06 ORNL 2015 6.11E+03 ORNL 2015 

Simazine 2.02E+02 HC 2009 1.47E+02 ORNL 2015 2.81E-02 ORNL 2015 7.37E-06 ORNL 2015 6.20E+00 ORNL 2015 

Styrene 1.04E+02 HC 2009 4.46E+02 ORNL 2015 7.10E-02 Gustafson et 
al. 1997 8.00E-06 Gustafson et 

al. 1997 3.10E+02 ORNL 2015 

Sulfolane 1.20E+02 CCME 
2006a 1.17E+00 CCME 

2006a 7.16E-02 ORNL 2015 9.91E-06 ORNL 2015 1.27E+06 CCME 
2006a 

Tebuthiuron 2.28E+02 ORNL 
2015 4.24E+01 ORNL 2015 5.09E-02 ORNL 2015 5.94E-06 ORNL 2015 2.50E+03 ORNL 2015 
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Chemicals 

Molecular weight Organic carbon  Diffusivity in air Diffusivity in water Solubility 
  

Reference 
partition coefficient   

Reference 
  

Reference 
  

Reference   K oc Reference D a Dw   
 g/mol cm3/g   cm2/s cm2/s mg/L 

Tetrachloromethane 1.54E+02 HC 2009 4.39E+01 ORNL 2015 5.71E-02 ORNL 2015 9.78E-06 ORNL 2015 7.93E+02 ORNL 2015 
2,3,4,6-
Tetrachlorophenol  2.32E+02 HC 2009 2129 @ 

pH 5.6 
USEPA 

1996 5.03E-02 ORNL 2015 5.88E-06 ORNL 2015 2.30E+01 ORNL 2015 

Toluene 9.21E+01 EC 2005a 2.34E+02 EC 2005a 8.70E-02 EC 2005a 8.60E-06 Gustafson et 
al. 1997 5.26E+02 ORNL 2015 

Toxaphene 4.14E+02 HC 2009 7.72E+04 ORNL 2015 3.42E-02 ORNL 2015 4.00E-06 ORNL 2015 7.40E-01 ORNL 2015 

Triallate 3.05E+02 ORNL 
2015 1.01E+03 ORNL 2015 2.25E-02 ORNL 2015 5.67E-06 ORNL 2015 4.00E+00 ORNL 2015 

Tribromomethane 2.53E+02 HC 2009 3.18E+01 ORNL 2015 3.57E-02 ORNL 2015 1.04E-05 ORNL 2015 3.10E+03 ORNL 2015 

Tributyltin 3.26E+02 ORNL 
2015 1.21E+04 ORNL 2015 4.02E-02 ORNL 2015 4.69E-06 ORNL 2015 1.70E+01 ORNL 2015 

Trichloromethane 1.19E+02 HC 2009 3.18E+01 ORNL 2015 7.69E-02 ORNL 2015 1.09E-05 ORNL 2015 7.95E+03 ORNL 2015 
2,4,6-Trichlorophenol 1.97E+02 HC 2009 1.78E+03 ORNL 2015 3.14E-02 ORNL 2015 8.09E-06 ORNL 2015 8.00E+02 ORNL 2015 
Trifluralin 3.35E+02 HC 2009 1.64E+04 ORNL 2015 2.21E-02 ORNL 2015 5.57E-06 ORNL 2015 1.84E-01 ORNL 2015 

Triphenyltin 3.51E+02 ORNL 
2015 3.36E+05 ORNL 2015 3.82E-02 ORNL 2015 4.46E-06 ORNL 2015 1.37E-01 ORNL 2015 

Xylenes 1.06E+02 EC 2005a 5.86E+02 EC 2005a 7.80E-02 EC 2005a 8.46E-06 ORNL 2015 1.06E+02 ORNL 2015 
Vinyl chloride 6.25E+01 HC 2009 2.17E+01 ORNL 2015 1.07E-01 ORNL 2015 1.20E-05 ORNL 2015 8.80E+03 ORNL 2015 
 2613 
i Value presented is K d  (cm3/g), and not K oc , because DIPA preferentially sorbs to clays instead of organic carbon (CCME 2006c). 2614 
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Chemicals 
Background indoor air concentration Tolerable daily intake Tolerable concentration 

C a Reference TDI Reference TC  Reference 

mg/m3   mg/kg 
bw/day   mg/m3   

1,1,1-Trichloroethane 1.6E-03 SLE 2013 2.00E+00 IRIS as reported in 
HC 2010b 4.0E+00 IRIS as reported in 

HC 2010b 
1,1,2,2-Tetrachloroethene (PCE) 3.6E-03 SLE 2013 1.40E-02 HC 2010a 4.0E-02 USEPA 2012 

1,1,2,2-Tetrachloroethane 2.4E-05 SLE 2013 6.00E-02 IRIS as reported in 
HC 2010b 1.2E-01 IRIS as reported in 

HC 2010b 
1,1,2-Trichloroethene (TCE) 1.4E-03 CCME 2007b 1.46E-03 HC 2010a 2.0E-03 USEPA 2011 
1,2,3,4-Tetrachlorobenzene 0.0 SLE 2013 3.40E-03 HC 2010a     
1,2,3,5-Tetrachlorobenzene 0.0 SLE 2013 4.10E-04 HC 2010a     
1,2,3-Trichlorobenzene 0.0 SLE 2013 1.50E-03 HC 2010a     
1,2,4,5-Tetrachlorobenzene 0.0 SLE 2013 2.10E-04 HC 2010a     
1,2,4-Trichlorobenzene 1.1E-04 SLE 2013 1.60E-03 HC 2010a 7.0E-03 HC 2010a 
1,2-Dichlorobenzene 5.1E-05 SLE 2013 4.30E-01 HC 2010a 8.6E-01 HC 2010b 
1,2-Dichloroethane             
1,3,5-Trichlorobenzene 0.0 SLE 2013 1.50E-03 HC 2010a 3.6E-03 HC 2010a 
1,3-Dichlorobenzene             
1,4-Dichlorobenzene 1.0E-03 SLE 2013 1.10E-01 HC 2010a 9.5E-02 HC 2010a 
2-Methylnaphthalene   4.00E-03 HC 2010a     
3-Iodo-2-propynyl butyl carbamate             

Acenaphthene   6.00E-02 IRIS as reported in 
HC 2010b 1.2E-01 IRIS as reported in 

HC 2010b 
Acridine             
Aldicarb             
Aldrin             
Aniline   7.20E-03 HC 2010a     

Anthracene   3.00E-01 IRIS as reported in 
HC 2010b 6.0E-01 IRIS as reported in 

HC 2010b 
Atrazine             

Benzene     4.00E-03 
IRIS/Health Canada 
as reported in HC 

2010b 
8.0E-03 

IRIS/Health Canada 
as reported in HC 

2010b 
Benz(a)anthracene             
Benzo(a)pyrene             
Bromacil             

Bromodichloromethane 6.2E-04 SLE 2013 2.00E-02 IRIS as reported in 
HC 2010b 8.9E-02 IRIS as reported in 

HC 2010b 
Bromoxynil             
Captan             
Carbaryl   -         
Carbofuran             
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Chemicals 
Background indoor air concentration Tolerable daily intake Tolerable concentration 

C a Reference TDI Reference TC  Reference 

mg/m3   mg/kg 
bw/day   mg/m3   

Chlorothalonil             
Chlorpyrifos             
Cyanazine             
Deltamethrin             
Di(2-ethylhexyl) phthalate             

Dibromochloromethane 3.6E-04 SLE 2013 2.00E-02 IRIS as reported in 
HC 2010b 4.0E-02 IRIS as reported in 

HC 2010b 
Dicamba             
DDT (total)             
Dichloromethane  1.1E-02 SLE 2013 5.00E-02 HC 2010a     
2,4-Dichlorophenol     1.00E-01 HC 2010a     
Diclofop-methyl             
Didecyl dimethyl ammonium chloride             
Dieldrin       
Diisopropanolamine             
Dimethoate             
Di-n-butyl phthalate 0.0 SLE 2013 6.30E-02 HC 2010a     
Dinoseb             
Endosulfan             
Ethylbenzene 7.5E-03 EC 2005a 1.00E-01 HC 2010a 1.0E+00 HC 2010a 
Ethylene glycol             
F1-fraction             
F1-Aliphatics C>8-C10 3.9E-02 CCME 2008 1.00E-01 CCME 2008 1.0E+00 CCME 2008 
F1-Aliphatics C>6-C8 9.1E-02 CCME 2008 5.00E+00 CCME 2008 1.8E+01 CCME 2008 
F1-Aromatics C>8-C10 3.7E-02 CCME 2008 4.00E-02 CCME 2008 2.0E-01 CCME 2008 
F2-fraction             
F2-Aliphatics C>10-C12 0.0 CCME 2008 1.00E-01 CCME 2008 1.0E+00 CCME 2008 
F2-Aliphatics C>12-C16 0.0 CCME 2008 1.00E-01 CCME 2008 1.0E+00 CCME 2008 
F2-Aromatics C>10-C12 0.0 CCME 2008 4.00E-02 CCME 2008 2.0E-01 CCME 2008 
F2-Aromatics C>12-C16 0.0 CCME 2008 4.00E-02 CCME 2008 2.0E-01 CCME 2008 

Fluoranthene     4.00E-02 IRIS as reported in 
HC 2010b 8.0E-02 IRIS as reported in 

HC 2010b 

Fluorene   4.00E-02 IRIS as reported in 
HC 2010b     

Glyphosate             
Heptachlor + heptachlor epoxide             
Hexachlorobenzene             
Hexachlorobutadiene             
Hexachlorocyclohexane             
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Chemicals 
Background indoor air concentration Tolerable daily intake Tolerable concentration 

C a Reference TDI Reference TC  Reference 

mg/m3   mg/kg 
bw/day   mg/m3   

Imidacloprid             
Indeno(1,2,3-c,d)pyrene             
Linuron             
Methanol 4.00E-02 CCME 2017 2.00E+00 CCME 2017 2.00E+01 CCME 2017 
Methoprene             
Methyl tertiary-butyl ether  1.6E-05 SLE 2013 1.00E-02 HC 2010a 3.7E-02 HC 2010a 
Methylchlorophenoxyacetic acid (2-Methyl-4-
chloro phenoxy acetic acid)             

Methylmercury     2.00E-04 HC 2010a     
Metolachlor             
Metribuzin             
Monochlorobenzene 4.2E-05 SLE 2013     1.0E-02 HC 2010a 

2-chlorophenol  0.0 SLE 2013 5.00E-03 IRIS as reported in 
HC 2010b 9.9E-03 IRIS as reported in 

HC 2010b 
Naphthalene 2.3E-03 SLE 2013 2.00E-02 HC 2010a 3.0E-03 HC 2010b 
n-Hexane 2.0E-03 CCME 2011 1.00E-01 HC 2010a 7.0E-01 HC 2010a 
Nonylphenol and its ethoxylates            
Pentachlorobenzene   1.00E-03 HC 2010a     
Pentachlorophenol             
Permethrin            
Phenanthrene             
Phenol   6.00E-02 HC 2010a     
Phenoxy herbicides             
Picloram             
Propylene glycol            
Pyrene   3.00E-02 HC 2010a 6.0E-02 HC 2010b 
Quinoline             
Simazine             
Styrene 1.4E-03 SLE 2013 1.20E-01 HC 2010a 9.2E-02 HC 2010a 
Sulfolane   -         
Tebuthiuron             
Tetrachloromethane 7.9E-04 SLE 2013 7.10E-04 HC 2010a     
2,3,4,6-Tetrachlorophenol  0.0 SLE 2013 1.00E-02 HC 2010a     
Toluene 4.4E-02 EC 2005a 2.20E-01 HC 2010a 3.8E+00 HC 2010a 
Toxaphene             
Triallate             
Tribromomethane             
Tributyltin             
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Chemicals 
Background indoor air concentration Tolerable daily intake Tolerable concentration 

C a Reference TDI Reference TC  Reference 

mg/m3   mg/kg 
bw/day   mg/m3   

Trichloromethane 4.1E-03 SLE 2013 1.00E-02 
IRIS/RAIS as 

reported in HC 
2010b 

2.0E-02 
IRIS/RAIS as 

reported in HC 
2010b 

2,4,6-Trichlorophenol 0.0 SLE 2013         
Trifluralin             
Triphenyltin             
Xylenes 1.8E-02 EC 2005a 1.50E+00 HC 2010a 1.8E-01 HC 2010a 
Vinyl chloride 2.3E-05 SLE 2013         
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Chemicals 
Inhalation unit risk 

 Risk-specific 
concentration  

Oral slope factor 

IUR Reference RsC SF Reference 

(mg/m3)-1   mg/m3 (mg/kg bw-
day)-1   

1,1,1-Trichloroethane     -     
1,1,2,2-Tetrachloroethene (PCE) 2.60E-04 USEPA 2012 3.85E-02 2.10E-03 USEPA 2012 

1,1,2,2-Tetrachloroethane 5.80E-03 IRIS as reported in 
HC 2010b 1.72E-03     

1,1,2-Trichloroethene (TCE) 4.10E-03 USEPA 2011 2.44E-03 4.60E-02 USEPA 2011 
1,2,3,4-Tetrachlorobenzene     -     
1,2,3,5-Tetrachlorobenzene     -     
1,2,3-Trichlorobenzene     -     
1,2,4,5-Tetrachlorobenzene     -     
1,2,4-Trichlorobenzene     -     
1,2-Dichlorobenzene     -     
1,2-Dichloroethane     5.28E-03 8.06E-03 HC 2010a 
1,3,5-Trichlorobenzene     -     
1,3-Dichlorobenzene     -     
1,4-Dichlorobenzene 2.10E-02 HC 2010b 4.76E-04     
2-Methylnaphthalene     -     
3-Iodo-2-propynyl butyl carbamate     -     
Acenaphthene     -     
Acridine     -     
Aldicarb     -     
Aldrin     -     
Aniline     -     
Anthracene     -     
Atrazine     -     
Benzene 3.30E-03 HC 2010a 3.03E-03 8.34E-02 HC 2010a 

Benz(a)anthracene 8.80E-02 RAIS as reported in 
HC 2010b 1.14E-04 3.10E-01 RAIS as reported in 

HC 2010b 
Benzo(a)pyrene 3.10E-02 HC 2010a 3.23E-04 2.30E+00 HC 2010a 
Bromacil     -     

Bromodichloromethane 1.40E-02 IRIS as reported in 
HC 2010b 7.14E-04 6.20E-02 IRIS as reported in 

HC 2010b 
Bromoxynil     -     
Captan     -     
Carbaryl     -     
Carbofuran     -     
Chlorothalonil     -     
Chlorpyrifos     -     
Cyanazine     -     
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Chemicals 
Inhalation unit risk 

 Risk-specific 
concentration  

Oral slope factor 

IUR Reference RsC SF Reference 

(mg/m3)-1   mg/m3 (mg/kg bw-
day)-1   

Deltamethrin     -     
Di(2-ethylhexyl) phthalate     -     
Dibromochloromethane     -     
Dicamba     -     
DDT (total)     -     
Dichloromethane  2.30E-05 HC 2010a 4.35E-01 7.90E-05 HC 2010a 
2,4-Dichlorophenol     -     
Diclofop-methyl     -     
Didecyl dimethyl ammonium chloride     -     
Dieldrin      
Diisopropanolamine     -     
Dimethoate     -     
Di-n-butyl phthalate     -     
Dinoseb     -     
Endosulfan     -     
Ethylbenzene     -     
Ethylene glycol     -     
F1-fraction     -     
F1-Aliphatics C>8-C10     -     
F1-Aliphatics C>6-C8     -     
F1-Aromatics C>8-C10     -     
F2-fraction     -     
F2-Aliphatics C>10-C12     -     
F2-Aliphatics C>12-C16     -     
F2-Aromatics C>10-C12     -     
F2-Aromatics C>12-C16     -     
Fluoranthene     -     
Fluorene     -     
Glyphosate     -     
Heptachlor + heptachlor epoxide     -     
Hexachlorobenzene     -     
Hexachlorobutadiene     -     
Hexachlorocyclohexane     -     
Imidacloprid     -     

Indeno(1,2,3-c,d)pyrene 8.80E-03 RAIS as reported in 
HC 2010b 1.14E-03 3.10E-01 RAIS as reported in 

HC 2010b 
Linuron     -     
Methanol   -   
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Chemicals 
Inhalation unit risk 

 Risk-specific 
concentration  

Oral slope factor 

IUR Reference RsC SF Reference 

(mg/m3)-1   mg/m3 (mg/kg bw-
day)-1   

Methoprene     -     
Methyl tertiary-butyl ether      -     
Methylchlorophenoxyacetic acid (2-
Methyl-4-chloro phenoxy acetic acid)     -     

Methylmercury     -     
Metolachlor     -     
Metribuzin     -     
Monochlorobenzene     -     
2-chlorophenol      -     
Naphthalene     -     
n-Hexane     -     
Nonylphenol and its ethoxylates     -     
Pentachlorobenzene     -     
Pentachlorophenol     -     
Permethrin     -     
Phenanthrene     -     
Phenol     -     
Phenoxy herbicides     -     
Picloram     -     
Propylene glycol     -     
Pyrene     -     
Quinoline     -     
Simazine     -     
Styrene     -     
Sulfolane     -     
Tebuthiuron     -     
Tetrachloromethane     -     
2,3,4,6-Tetrachlorophenol      -     
Toluene     -     
Toxaphene     -     
Triallate     -     
Tribromomethane     -     
Tributyltin     -     

Trichloromethane 2.30E-03 IRIS/RAIS as 
reported in HC 2010b 4.35E-03     

2,4,6-Trichlorophenol     2.13E-03 2.00E-02 HC 2010a 
Trifluralin     -     
Triphenyltin     -     
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Chemicals 
Inhalation unit risk 

 Risk-specific 
concentration  

Oral slope factor 

IUR Reference RsC SF Reference 

(mg/m3)-1   mg/m3 (mg/kg bw-
day)-1   

Xylenes     -     
Vinyl chloride 8.80E-03 HC 2010b 1.14E-03 2.60E-01 HC 2010a 
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Chemicals 
Fresh water  Marine  Livestock watering  Irrigation Potable water  

  Reference   Reference   Reference   Reference   Reference 
mg/L   mg/L   mg/L   mg/L   mg/L   

1,1,1-Trichloroethane Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

1,1,2,2-Tetrachloroethene 
(PCE) 1.1E-01 CCME 

1999 
Insufficient 

data 
CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 1.0E-02 HC 2017 

1,1,2,2-Tetrachloroethane Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

1,1,2-Trichloroethene 
(TCE) 2.1E-02 CCME 

1999 
Insufficient 

data 
CCME 
1999 5.0E-02 CCME 

1999 
Insufficient 

data 
CCME 
1999 5.0E-03 HC 2017 

1,2,3,4-
Tetrachlorobenzene 1.8E-03 CCME 

1999 
Insufficient 

data 
CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

1,2,3,5-
Tetrachlorobenzene 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

1,2,3-Trichlorobenzene 8.0E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

1,2,4,5-
Tetrachlorobenzene 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

1,2,4-Trichlorobenzene 2.4E-02 CCME 
1999 5.4E-03 CCME 

1999 
Insufficient 

data 
CCME 
1999 

Insufficient 
data 

CCME 
1999 

   

1,2-Dichlorobenzene 7.0E-04 CCME 
1999 4.2E-02 CCME 

1999 
Insufficient 

data 
CCME 
1999 

Insufficient 
data 

CCME 
1999 3.0E-03a HC 2017 

1,2-Dichloroethane 1.0E-01 CCME 
1999 

Insufficient 
data 

CCME 
1999 5.0E-03 CCME 

1999 
Insufficient 

data 
CCME 
1999 5.0E-03 HC 2017 

1,3,5-Trichlorobenzene Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999    

1,3-Dichlorobenzene 1.5E-01 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

1,4-Dichlorobenzene 2.6E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 1.0E-03a HC 2017 

2-Methylnaphthalene                     
3-Iodo-2-propynyl butyl 
carbamate 1.9E-03 CCME 

1999                 

Acenaphthene 5.8E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999            

Acridine 4.4E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999             

Aldicarb 1.0E-03 CCME 
1999 1.5E-04 CCME 

1999 1.1E-02 CCME 
1999 5.49E-02 CCME 

1999   

Aldrin+Dieldrin 4.0E-06 CCME 
1999               

Aniline 2.2E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     
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Chemicals 
Fresh water  Marine  Livestock watering  Irrigation Potable water  

  Reference   Reference   Reference   Reference   Reference 
mg/L   mg/L   mg/L   mg/L   mg/L   

Anthracene 1.2E-05 CCME 
1999 

Insufficient 
data 

CCME 
1999            

Atrazine 1.8E-03 CCME 
1999     5.0E-03 CCME 

1999 1.00E-02 CCME 
1999 5.0E-03 HC 2017 

Benzene 3.7E-01 CCME 
1999 1.1E-01 CCME 

1999         5.0E-03 HC 2017 

Benz(a)anthracene 1.8E-05 CCME 
1999 

Insufficient 
data 

CCME 
1999             

Benzo(a)pyrene 1.5E-05 CCME 
1999 

Insufficient 
data 

CCME 
1999         4.0E-05 HC 2017 

Bromacil 5.0E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 1.1E+00 CCME 

1999 2.00E-04 CCME 
1999     

Bromodichloromethane Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 1.0E-01 CCME 

1999 
Insufficient 

data 
CCME 
1999 1.0E-01b  HC 2017  

Bromoxynil 5.0E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 1.1E-02 CCME 

1999 3.30E-04 CCME 
1999 5.0E-03 HC 2017 

Captan 1.3E-03 CCME 
1999   CCME 

1999 1.3E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999     

Carbaryl 2.0E-04 CCME 
1999 2.9E-04 CCME 

1999 1.1E+00 CCME 
1999 

Insufficient 
data 

CCME 
1999 9.0E-02 HC 2017 

Carbofuran 1.8E-03 CCME 
1999   CCME 

1999 4.5E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999 9.0E-02 HC 2017 

Chlorothalonil 1.8E-04 CCME 
1999 3.6E-04 CCME 

1999 1.7E-01 CCME 
1999 5.80E-03 CCME 

1999     

Chlorpyrifos 2.0E-06 CCME 
1999 2.0E-06 CCME 

1999 2.4E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999 9.0E-02 HC 2017 

Cyanazine 2.0E-03 CCME 
1999   CCME 

1999 1.0E-02 CCME 
1999 5.00E-04 CCME 

1999 
  

Deltamethrin 4.0E-07 CCME 
1999 

Insufficient 
data 

CCME 
1999 2.5E-03 CCME 

1999 
Insufficient 

data 
CCME 
1999     

Di(2-ethylhexyl) phthalate 1.6E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999   CCME 

1999   CCME 
1999     

Dibromochloromethane Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 1.0E-01 CCME 

1999 
Insufficient 

data 
CCME 
1999 1.0E-01b  HC 2017  

Dicamba 1.0E-02 CCME 
1999     1.2E-01 CCME 

1999 6.00E-06 CCME 
1999 1.2E-01 HC 2017 

DDT (total) 1.0E-06 CCME 
1999     3.0E-02 CCME 

1999         

Dichloromethane  9.8E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999 5.0E-02 CCME 

1999 
Insufficient 

data 
CCME 
1999 5.0E-02 HC 2017 
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Chemicals 
Fresh water  Marine  Livestock watering  Irrigation Potable water  

  Reference   Reference   Reference   Reference   Reference 
mg/L   mg/L   mg/L   mg/L   mg/L   

2,4-Dichlorophenol 2.0E-04 CCME 
1999             3.0E-04a HC 2017 

Diclofop-methyl 6.1E-03 CCME 
1999     9.0E-03 CCME 

1999 1.80E-04 CCME 
1999 9.0E-03 HC 2017 

Didecyl dimethyl 
ammonium chloride 1.5E-03 CCME 

1999 
Insufficient 

data 
CCME 
1999             

Diisopropanolamine 1.6E+00 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 2.00E+00 CCME 

1999 4.0E+00 CCME 
2006c 

Dimethoate 6.2E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 3.0E-03 CCME 

1999 
Insufficient 

data 
CCME 
1999 2.0E-02 HC 2017 

Di-n-butyl phthalate 1.9E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999            

Dinoseb 5.0E-05 CCME 
1999   CCME 

1999 1.5E-01 CCME 
1999 1.60E-02 CCME 

1999 
  

Endosulfan 3.0E-06 CCME 
1999 2.0E-06 CCME 

1999             

Ethylbenzene 9.0E-02 CCME 
1999 2.5E-02 CCME 

1999 2.4E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 1.6E-03a HC 2017 

Ethylene glycol 1.9E+02 CCME 
1999  

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

F1-fraction         5.3E+01 CCME 
2008         

F1-Aliphatics C>8-C10 7.6E-03 CCME 
2008     5.3E+01 CCME 

2008    2.47E+00 CCME 
2008 

F1-Aliphatics C>6-C8 4.7E-02 CCME 
2008     5.3E+01 CCME 

2008    1.37E+02 CCME 
2008 

F1-Aromatics C>8-C10 1.4E-01 CCME 
2008     5.3E+01 CCME 

2008    8.42E-01 CCME 
2008 

F2-fraction         4.9E+01 CCME 
2008       

F2-Aliphatics C>10-C12 1.2E-03 CCME 
2008     4.9E+01 CCME 

2008    2.75E+00 CCME 
2008 

F2-Aliphatics C>12-C16 7.4E-05 CCME 
2008     4.9E+01 CCME 

2008    2.75E+00 CCME 
2008 

F2-Aromatics C>10-C12 9.6E-02 CCME 
2008     4.9E+01 CCME 

2008    1.10E+00 CCME 
2008 

F2-Aromatics C>12-C16 5.5E-02 CCME 
2008     4.9E+01 CCME 

2008    1.10E+00 CCME 
2008 

Fluoranthene 4.0E-05 CCME 
1999 

Insufficient 
data 

CCME 
1999           
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Chemicals 
Fresh water  Marine  Livestock watering  Irrigation Potable water  

  Reference   Reference   Reference   Reference   Reference 
mg/L   mg/L   mg/L   mg/L   mg/L   

Fluorene 3.0E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999            

Glyphosate 8.0E-01 CCME 
1999   CCME 

1999 2.8E-01 CCME 
1999     2.8E-01 HC 2017 

Heptachlor + heptachlor 
epoxide 1.0E-05 CCME 

1999   CCME 
1999 3.0E-03 CCME 

1999         

Hexachlorobenzene Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 5.2E-04 CCME 

1999 
Insufficient 

data 
CCME 
1999     

Hexachlorobutadiene 1.3E-03 CCME 
1999   CCME 

1999             

Hexachlorocyclohexane 1.0E-05 CCME 
1999   CCME 

1999 4.0E-03 CCME 
1999   CCME 

1999     

Imidacloprid 2.3E-04 CCME 
1999 6.5E-04 CCME 

1999             

Linuron 7.0E-03 CCME 
1999   CCME 

1999 
Insufficient 

data 
CCME 
1999 7.10E-05 CCME 

1999     

Methanol 2.30E+01 CCME 
2017       1.90E+01 CCME 

2017 

Methoprene 9.0E-05 CCME 
1999 

Insufficient 
data 

CCME 
1999             

Methyl tertiary-butyl ether  1.0E+01 CCME 
1999 5.0E+00 CCME 

1999   CCME 
1999   CCME 

1999 1.5E-02a HC 2017 

Methylchlorophenoxyacetic 
acid (2-Methyl-4-chloro 
phenoxy acetic acid) 

2.6E-03 CCME 
1999 4.2E-03 CCME 

1999 2.5E-02 CCME 
1999 2.50E-05 CCME 

1999 1.0E-01 HC 2017 

Methylmercury 4.0E-06 CCME 
1999                 

Metolachlor 7.8E-03 CCME 
1999     5.0E-02 CCME 

1999 2.80E-02 CCME 
1999 5.0E-02 HC 2017 

Metribuzin 1.0E-03 CCME 
1999     8.0E-02 CCME 

1999 5.00E-04 CCME 
1999 8.0E-02 HC 2017 

Monochlorobenzene 1.3E-03 CCME 
1999 2.5E-02 CCME 

1999 
Insufficient 

data 
CCME 
1999 

Insufficient 
data 

CCME 
1999 3.0E-02a HC 2017 

2-chlorophenol  7.0E-03 CCME 
1999                 

Naphthalene 1.1E-03 CCME 
1999 1.4E-03 CCME 

1999            

n-Hexane 1.3E-01 CCME 
2011             2.3E-01 CCME 

2011 
Nonylphenol and its 
ethoxylates 1.0E-03 CCME 

1999 7.0E-04 CCME 
1999             
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Chemicals 
Fresh water  Marine  Livestock watering  Irrigation Potable water  

  Reference   Reference   Reference   Reference   Reference 
mg/L   mg/L   mg/L   mg/L   mg/L   

Pentachlorobenzene 6.0E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

Pentachlorophenol 5.0E-04 CCME 
1999   CCME 

1999         3.0E-02a HC 2017 

Permethrin 4.0E-06 CCME 
1999 1.0E-06 CCME 

1999             

Phenanthrene 4.0E-04 CCME 
1999 

Insufficient 
data 

CCME 
1999             

Phenol 4.0E-03 CCME 
1999     2.0E-03 CCME 

1999     5.6E-01 HC 1995  

Phenoxy herbicides 4.0E-03 CCME 
1999   CCME 

1999 1.0E-01 CCME 
1999     1.0E-01 HC 2017 

Picloram 2.9E-02 CCME 
1999   CCME 

1999 1.9E-01 CCME 
1999 

Insufficient 
data 

CCME 
1999 1.9E-01 HC 2017 

Propylene glycol 5.0E+02 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999     

Pyrene 2.5E-05 CCME 
1999 

Insufficient 
data 

CCME 
1999           

Quinoline 3.4E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999             

Simazine 1.0E-02 CCME 
1999   CCME 

1999 1.0E-02 CCME 
1999 5.00E-04 CCME 

1999 1.0E-02 HC 2017 

Styrene 7.2E-02 CCME 
1999   CCME 

1999             

Sulfolane 5.0E+01 CCME 
1999 

Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 5.00E-01 CCME 

1999 9.0E-02 CCME 
2006a 

Tebuthiuron 1.6E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 1.3E-01 CCME 

1999 2.70E-04 CCME 
1999     

Tetrachloromethane 1.3E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999 5.0E-03 CCME 

1999 
Insufficient 

data 
CCME 
1999 2.0E-03 HC 2017 

2,3,4,6-Tetrachlorophenol  1.0E-03 CCME 
1999   CCME 

1999         1.0E-03a HC 2017 

Toluene 2.0E-03 CCME 
1999 2.2E-01 CCME 

1999 2.4E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999 2.4E-02a HC 2017 

Toxaphene 8.0E-06 CCME 
1999   CCME 

1999 5.0E-03 CCME 
1999         

Triallate 2.4E-04 CCME 
1999   CCME 

1999 2.3E-01 CCME 
1999 

Insufficient 
data 

CCME 
1999     

Tribromomethane Insufficient 
data 

CCME 
1999 

Insufficient 
data 

CCME 
1999 1.0E-01 CCME 

1999 
Insufficient 

data 
CCME 
1999 1.0E-01b  HC 2017  
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Chemicals 
Fresh water  Marine  Livestock watering  Irrigation Potable water  

  Reference   Reference   Reference   Reference   Reference 
mg/L   mg/L   mg/L   mg/L   mg/L   

Tributyltin 8.0E-06 CCME 
1999 1.0E-06 CCME 

1999 2.5E-01 CCME 
1999 

Insufficient 
data 

CCME 
1999     

Trichloromethane 1.8E-03 CCME 
1999 

Insufficient 
data 

CCME 
1999 1.0E-01 CCME 

1999 
Insufficient 

data 
CCME 
1999 1.0E-01b  HC 2017  

2,4,6-Trichlorophenol 1.8E-02 CCME 
1999   CCME 

1999         2.0E-03a HC 2017 

Trifluralin 2.0E-04 CCME 
1999   CCME 

1999 4.5E-02 CCME 
1999 

Insufficient 
data 

CCME 
1999 4.5E-02 HC 2017 

Triphenyltin 2.2E-05 CCME 
1999   CCME 

1999 8.2E-01 CCME 
1999 

Insufficient 
data 

CCME 
1999     

Xylenes 1.8E-01 EC 2005a             2.0E-02a HC 2017 
Vinyl chloride                 2.0E-03 HC 2017 

a Value is the aesthetic objective (AO). Consult HC 2017 for more information. 2615 
b Value is for trihalomethanes (THMs) and refers to the total of bromodichloromethane (BDCM), dibromochloromethane (DBCM), tribromomethane (bromoform) and 2616 
trichloromethane (chloroform); the total sum of bromodichloromethane, dibromochloromethane, tribromomethane and trichloromethane concentrations should not exceed 0.1 2617 
mg/L.  2618 
 2619 
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Chemicals 
Half-life in saturated zone Soil quality guidelines for soil contact  

Reference 
Agricultural (coarse 

texture) 
Agricultural (fine 

texture) Reference t 1/2 
yr mg/kg mg/kg 

1,1,1-Trichloroethane           
1,1,2,2-Tetrachloroethene (PCE)           
1,1,2,2-Tetrachloroethane           
1,1,2-Trichloroethene (TCE) 2.19 CCME 2007b 3 3 CCME 1999 
1,2,3,4-Tetrachlorobenzene           
1,2,3,5-Tetrachlorobenzene           
1,2,3-Trichlorobenzene           
1,2,4,5-Tetrachlorobenzene           
1,2,4-Trichlorobenzene           
1,2-Dichlorobenzene           
1,2-Dichloroethane           
1,3,5-Trichlorobenzene           
1,3-Dichlorobenzene           
1,4-Dichlorobenzene           
2-Methylnaphthalene          
3-Iodo-2-propynyl butyl carbamate           
Acenaphthene          
Acridine          
Aldicarb           
Aldrin           
Aniline           
Anthracene    2.5 2.5 CCME 1999 
Atrazine           
Benzene 1 EC 2005b 31 60 CCME 1999 
Benz(a)anthracene          
Benzo(a)pyrene    20 20 CCME 1999 
Bromacil           
Bromodichloromethane           
Bromoxynil           
Captan           
Carbaryl           
Carbofuran           
Chlorothalonil           
Chlorpyrifos           
Cyanazine           
Deltamethrin           
Di(2-ethylhexyl) phthalate           
Dibromochloromethane           
Dicamba           
DDT (total)     12 12 CCME 1999 
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Chemicals 
Half-life in saturated zone Soil quality guidelines for soil contact  

Reference 
Agricultural (coarse 

texture) 
Agricultural (fine 

texture) Reference t 1/2 
yr mg/kg mg/kg 

Dichloromethane            
2,4-Dichlorophenol           
Diclofop-methyl           
Didecyl dimethyl ammonium chloride           
Dieldrin      
Diisopropanolamine     360 360 CCME 1999 
Dimethoate           
Di-n-butyl phthalate           
Dinoseb           
Endosulfan           
Ethylbenzene 0.312 EC 2005a 55 120 CCME 1999 
Ethylene glycol     1100 1100 CCME 1999 
F1-fraction     210 210 CCME 2008 
F1-Aliphatics C>8-C10 1.95 CCME 2008 210 210 CCME 2008 
F1-Aliphatics C>6-C8 1.95 CCME 2008 210 210 CCME 2008 
F1-Aromatics C>8-C10 1.95 CCME 2008 210 210 CCME 2008 
F2-fraction     150 150 CCME 2008 
F2-Aliphatics C>10-C12 4.79 CCME 2008 150 150 CCME 2008 
F2-Aliphatics C>12-C16 4.79 CCME 2008 150 150 CCME 2008 
F2-Aromatics C>10-C12 4.79 CCME 2008 150 150 CCME 2008 
F2-Aromatics C>12-C16 4.79 CCME 2008 150 150 CCME 2008 
Fluoranthene    50 50 CCME 1999 
Fluorene          
Glyphosate           
Heptachlor + heptachlor epoxide           
Hexachlorobenzene           
Hexachlorobutadiene           
Hexachlorocyclohexane           
Imidacloprid           
Indeno(1,2,3-c,d)pyrene          
Linuron           
Methanol 0.67 CCME 2017 1200 1200 CCME 2017 
Methoprene           
Methyl tertiary-butyl ether            
Methylchlorophenoxyacetic acid ( 2-Methyl-4-chloro 
phenoxy acetic acid)           

Methylmercury           
Metolachlor           
Metribuzin           
Monochlorobenzene           
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Chemicals 
Half-life in saturated zone Soil quality guidelines for soil contact  

Reference 
Agricultural (coarse 

texture) 
Agricultural (fine 

texture) Reference t 1/2 
yr mg/kg mg/kg 

2-chlorophenol            
Naphthalene    0.6 0.6 CCME 1999 
n-Hexane          
Nonylphenol and its ethoxylates     5.7 5.7 CCME 1999 
Pentachlorobenzene           
Pentachlorophenol     11 11 CCME 1999 
Permethrin           
Phenanthrene          
Phenol     20 20 CCME 1999 
Phenoxy herbicides           
Picloram           
Propylene glycol 0.0274 CCME 2007c       
Pyrene          
Quinoline           
Simazine           
Styrene           
Sulfolane     210 210 CCME 1999 
Tebuthiuron           
Tetrachloromethane           
2,3,4,6-Tetrachlorophenol            
Toluene 0.288 EC 2005a 75 110 CCME 1999 
Toxaphene           
Triallate           
Tribromomethane           
Tributyltin           
Trichloromethane           
2,4,6-Trichlorophenol           
Trifluralin           
Triphenyltin           
Xylenes 0.5 EC 2005a 95 65 CCME 1999 
Vinyl chloride           
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