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FROM: Cheryl Overstreet, 6PD-F 
Risk Assessor 

Federal Facilities Section 

TO: Users of the Region 6 Screening Value Table and Text 

The December 2003 revisions include several changes from the November 2002 version of the 

Region 6 Human Health Screening Value table and text. These changes are summarized below. 

Changes in Toxicity Values, Physical and Chemical Parameters-

Changes in the toxicity values are highlighted in yellow on the downloadable Excel spreadsheet. 


The changes to the toxicity values mayor may not result in a change in the screening value. 


M any of the values changed due to EPA's recently develop ed intranet database- the Peer­


Reviewed Provisional Toxicity Values. More information on this database can be found in the 


technical background document. There were no changes made to any physical or chemical 


parameter. 


Changes in Lead Screening Value-

AdditionaUy, the screening value for lead for the industrial indoor and outdoor worker was 

changed to 800 mglkg. This is consistent with the adult lead model and the NHANES III 

recommended defaults. These defaults are listed in a table in the background document. 

If you fmd any errors in the text or in the screening table, please bring it to my attention by 

sending an email to overstreet.chery l@epa.gov. 

mailto:l@epa.gov
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BACKGROUND ON REGION 6 SCREENING V ALllfli 

EPA Region 6's internet version of Risk-Based Human Health Screening Values can be found at 
the internet address http://www.cpa.gov/earthlr6/6pd/rcraclpd-n/screen.htm. 
The table was not generated to represent action levels or cleanup levels but rather as a technical 

tool. The responsibility of its use and relevance to site-specific circumstances becomes the 
responsibility ofthe person recommending the values to be used and the user ofthe table. 

Disclaimer 

The USEPA Region 6 Human Health Medium-Specific Screening Levels address common human 
health exposure pathways. They do not consider all potential human health exposure pathways 
nor address ecological concerns. The comparison ofpreliminary investiefltion data aeflinst risk­
based media concentrations provides for an initial evaluation for the relative environmental 
concern for a site or set of environmental data. The values are not regulatory, but are derived 
using equations from EPA guidance and commonly used defaults. The table cannot be guaranteed 
to be error-free, but if you find an error please let us know. 

The screening level tables are not required to be used. The tables are, however, a useful tool in 
that they are derived using existing equations and models from EPA guidance and are updated 
yearly. 

Organization of Web Site 

Changes Made From Previous Table 

Background on Region 6 Screening Values 

Medium-Specific Human Health ScreeningTable 

Self- extracting Excel Spreadsheet 

General 
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Screening levels are chemical concentrations that correspond to fixed levels of risk (i.e., either a 

one-in-one million [J 0-6] cancer risk or a non-carcinogenic hazard quotient of one, whichever 
occurs at a lower concentration) in soil, air, and water. In most cases, where a substance causes 
both cancer and non-cancer or systemic effects, the J0-6 cancer risk will result in a more stringent 

criterion and consequently this value is presented in the table. Screening level concentrations 

based on cancer risk are indicated by "C." Screening level concentrations based on non­
carcinogenic health threats are indicated by "N." 

In general, screening level concentrations in the table are risk-based but for soil there are two 

important exceptions: (1) for several volatile chemicals, screening levels are based on the soil 
saturation equation ("sat") and (2) for relatively less toxic inorgpnic and semi-volatile 
contaminants, a non-risk based "ceiling limit II concentration is given as lO"CS mg'kg ("max"). 

The exposure pathways used in developing the screening values are indicated in boldface italics 
on the exposure table below. 

TYPICAL EXPOSURE PATHWAYS BY MEDIUM 

FOR RES IDENTIAL AND INDUS TRIAL lAND USFS 


EXPOSURE P A THWAYS, ASSUMING: 

MEDIUM RESIDENTIAL LAND USE INDUSTRIAL LAND USE 

Ground Water III!lestion from drinkinJl InJ;?estion from drinking 

Inhalation ofvolatile 
chemicals 

Inhalation of volatile 
chemicals 

Dermal absorption from 
bathing 

Dermal absorption 

Intrusion ofvolatiles into 
indoor air 

Intrusion of volatiles into 

indoor air 

Surface Water IlIxestioll from drink;nx Ingestion from drinking 

Inhalation ofvolatile 
chemicals 

Inhalation of volatile 
chemicals 
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EXPOSURE PA THWA YS ASSUM ING: 

MEDIUM RESIDENTIAL LAND USE INDUSTRIAL LAND USE 

Dermal absorption from 
bathing 

Dermal absorption 

Ingestion during swimming 

Ingestion of contaminated fish 

Soil Ingestion Inf{estion 

Inhalation ofparticulates Inhalation ofparticulates 

Inhalation ofvoltitile 
chemicals 

Inhalation ofvolatile 
chemicals 

Intrusion of volatiles into 
indoor air 

Intrusion of volatiles into 
indoor air 

Exposure to ground water 
contaminated by soil leachate 

Exposure to ground water 
contaminated by soil 
leachate 

Ingestion via plant, meat, or 
dairy products 

Inhalation of particulates 
from trucks and heavy 
equipment 

Dermal absorption Dermal absoTption-outdoor 
workeronlv 

Explaining the Sprea&heet 

The screening levels found in the screening value table are generated by equations incorporated 
into an Excel spreadsheet, except for the columns, MeL and DAF. Toxicity values as well as 
physicaVchemical parameters are input into the spreadsheet. There are 5 primary sections of the 
spreadsheet- defaults are above the header; toxicity values, physicaVchemical data, exposure­
specific/scenario-specific risks and hazards, and the screening levels are found in the main part of 
the table. The easy-to-print screening level table contains only the toxicity values and the fmal 
screening levels. The default values and equations used in developing the table are discussed 
below. 
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Toxicity Values 

EPA toxicity values, known as non-carcinogenic reference doses (RID), non-carcinogenic 
reference concentrations (RfC), and carcinogenic slope factors (SF) were obtained from IRIS, 
Provisional Peer-Reviewed Toxicity Values Database (PPRTV), HEAST, EPA's National Center 
for Environmental Assessment, NCEA and other. The IRIS, PPRTV and NCEA values were 
updated as ofNovember 2003. The HEAST values were not reviewed since HEAST has not 
been updated since the last screening value table. HEAST values that have been externally peer· 
reviewed are now in the PPRTV database and are noted by the letter "p" in the key column of 
the screening table next to the toxicity value. The PPRTV values currently represent the second 
tier ofhuman health toxicity values for the EPA Superfund and RCRA hazardous waste 
programs. All provisional toxicity values receive internal review by two EPA scientists and 
external peer review by two scientific experts. These values are not IRIS values as they do not 
receive the multi-program consensus review provided by the IRIS program. Currently the 
PPRTV database resides on the EPA intranet. It may soon be on the internet. The priority 
among sources of toxicological constants used to develop the Region 6 screening table are as 
follows: (1) IRIS (indicated by "i"), (2) PPRTV ("p") (3) NCEA ("n"), (4) HEAST ("hlt), and 
(5) other. 

Route-to-route extrapolations ("r") were frequently used when there were no toxicity values 
avai1able for a given route of exposure. Oral cancer slope factors ("SFo") and reference doses 
("RIDo") were used for both oral and inhaled exposures for organic compounds lacking inhalation 
values where it was thOUght applicable. Inhalation slope factors ("SFitl) and inhalation reference 
doses ("RIDi") were used for both inhaled and oral exposures for organic compounds lacking oral 
values unless the toxicity data indicated otherwise. An additional route extrapolation is the use 
oforal toxicity values for evaluatingdcrmal exposures. Although route-to-route methods are 
a useful screening procedure, the appropriateness of these default assumptions for 
specific contaminants should be verified by a toxicologist. Occasionally, a withdrawn value 
("x") is used when there is no other source of toxicity information. 

Physical/Chemical Parameters 

The physicaIlchemical data section of the spreadsheet provides information necessary for 
calculating the volatilization factors and the saturation limits for the contaminants. 

Volatile chemicals are defmed as those chemicals having a Henry's Law constant greater than 
10-5 (atm-m3/mol) and a molecular weight less than 200 gtmole. The emission terms used in the 
VFs are chemical·specific and were calculated from physical-chemical information obtained from 
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several sources- 1996 Soil Screening Guidance, 1996 Superfund Chemical Data Matrix, 1988 

Superfund Exposure Assessment Manual, and EPA Region 6 Sup erfund scientists. The 

volatilization factor used for calculating the soil screening levels is derived in the 

physical/chemical data section of the spreadsheet using the equation below which is from the 

1996 Soil Screening Guidance. The volatilization factor for water is not derived, but is a constant. 

SOIL-TO-AIR VOLATILJ7ATION FACTOR (VF.) 

Derivation of the Volatlli:mtlon Factor 

VF. (m3!kg) = (Q/C) X (3.14 X D. X T) Y. 

(2 X bxD,J 

where: 

DA = r ,10/3 Di H' + 
b Kd + W 

Parameter 

VF. 

DA 
Q/C 

T 

b 

n 

w 

Definition (units) 

Volatilization meter (m/kg) 

Apparent diifusivity (curls) 
Inverse ofthe mean cone. at the center ora 
O.S-aere square source (g/ur-s per kg/m) 

Exposure interval (s) 

Dry soil bulk density (g/cml) 

Air filled soil porosity (L,;,/L",;I) 

Total soil porosity (Lpo,./L50il) 

Water-tilled soil porosity (L"",••,/L",;I) 

6 

w10/3 Dw)/n2] 

+ •H' 

Delimit 

68.81 

9.5x108 

1.5 

O.28orn- w 

0.43 or I - ( J .) 

0.15 



Soil particle density (g/cni') 	 2.65 

Di OifiUsivity in air (cnrls) 	 Chemical-specific 

H Henry's Law constant (atm-ni'/rml) 	 Chemi cal-speci fie 

H' Oitrensionless Henry's Law constant 	 Calculated fom H by m11tiplying by 41 
(USEPA 1991a) 

Ow Dilfusivity in water (cnr/s) 	 Chemical.specific 

Soil·water partition coefficient (cni'/g) = K""t. Chemical-specific 

Soil organic carbon-water partition coefficient (cnr/g)Chemical-specific 

Fraction organic carbon in soi I (gIg) 	 0.006 (0.6%) 

Soil Saturation 
The soil saturation concentration "sat" corresponds to the contaminant concentration in soil at 
which the absorptive limits of the soil particles, the solubility limits of the soil pore water, and 
saturation of soil pore air have been reached. Above this concentration, the soil contaminant may 
be present in free phase, i.e., nonaqueous phase liquids (NAPLs) for contaminants that are liquid 
at ambient soil temperatures and pure solid phases for compounds that are solid at ambient soil 
temperatures 

The equation below is used to calculate "sat" for each volatile contaminant. As an update to 
RAGS HHEM, Part B (USEPA 1991 a), this equation takes into account the amount of 
contaminant that is in the vapor phase in soil in addition to the amount dissolved in the soil's 
pore water and sorbed to soil particles. A basic principle of the volatilization model is not 
applicable when free-phase contaminants are present. How these cases are handled depends on 
whether the contaminant is liquid or solid at ambient temperatures. Liquid contaminants that 

have volatilization factor (VF)-based screening levels that exceed the "sat" concentration are set 
equal to "sat" whereas for solids (e.g., PAHs), soil screening decisions are based on appropriate 
other pathWays of concern at the site (e.g., ingestion and dermal contact). 
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SOlLSATURATJON CONCENTRATION (sat) 

Derivation of the Soil Saturation Umit 

sat =.....s.- (K~ 	 b + + H' .) W 

b 

Param:ter Definition (units) 


sat Soil saturation concentration (~/kg) 


s Solubility in water (rrg/L.water) Chenical-speci fic 


Dry soil bulk density (kg/L) I.S 

n Total soil porosity (L""",/L"';I) 0.43 or I - ( 01 .) 

Soil particle density (kg/L) 	 2.65 

Soil-water partition coefficient (Lltg) K"" x ~ (chenical·specific) 

Soil organic carbon/water partition coefficient (Llkg)Chemical-specific 

Fraction organic carbon content ofsoil (g/g) 0.006 or site-spedlic 

Water-Ii lied soil porosity (Lwal.,!Lsoil) 0.15 

Air filled soil porosity (L.ir/L • .,i!) 	 0.28orn­

b 

Vi 

w 	 Average soil nnisture content 0.1 
(kg....,.,1kg"';1 or L ...... ,1kg..,;\) 

H 	 Henry's Law constant (atm-nt/nnl) Chemical-specific 

H' Dim:nsionless Henry's Law constant 	 Hx4l,where41 is a units 
conversion flIctor 

The physicaVchemical parameters section of the spreadsheet also includes infonnation on 
molecular weight, whether the chemical is a solid at ambient temperature, and skin absorption 
factors used for calculating the dennal portion ofthe equations. 
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Dennal Absorption Values 
Chemical-specific dennal absorption values for contaminants in soil and dust are presented for 
arsenic, cadmium, chlordane, 2,4-D, DDT, lindane, PAH's, pentachlorophenol, PCBs, and dioxin. 
Otherwise, default skin absorption fractions are assumed to be RIO, for semi-volatile organic 
chemicals. A default absorption for inorganics and volatile organic chemicals is no longer 
recommended. 

Defaults 

The physicaVchemical data section of the spreadsheet does not calculate the particulate emission 
factor or the volatilization factor for tap water. These values can be found in the spreadsheet 
above the header as they are simp Ie defaults. 

Volatilization Factor for Tap Water 

For tap water, an upper bound volatilization constant (VFw) is used that is based on all uses of 
household water (e.g showering, laundering. and dish washing). Certain assumptions were made. 
For example, it is assumed that the volume of water used in a residence for a family of four is 720 

Uday, the volume of the dwelling is 150,000 L and the air exchange rate is 0.25 air changeslhour 
(Andelman in RAGS Part B). Furthennore, it is assumed that the average transfer efficiency 
weighted by water use is 50 percent (ie. half of the concentration of each chemical in water will 
be transferred into air by aU water uses). The range of transfer efficiencies extends from 30% for 
toilets to 90% for dishwashers. Volatilization was only included in the tap 
water equations for compounds with an" I" in the "VOC" column. The value used in calculating 
the screening level for tap water is 0.5 Um3. 

Particulate Emission Factor for Soils 

To address the soil-to-air pathways the screening level calculations incorporate volatilization 

factors (VF J for volatile contaminants and particulate emission factors (PEF) for nonvolatile 
contaminants. The spreadsheet does not calculate a PEF, but uses a default PEF equal to 1.316 x 
109 ml/kg that relates the contaminant concentration in soil with the concentration of resp irable 
particles in the air due to fugitive dust emissions from contaminated soils. The generic PEF was 
derived using default values which corresponds to a receptor point concentration of 
approximately 0.76 uglml. The relationship is derived by Cowherd (1985) for a rapid 

assessment procedure applicable to a typical hazardous waste site where the surface 
contamination provides a relatively continuous and constant potential for emission over an 
extended period of time (e.g. years). This represents an annual average emission rate based on 
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wind erosion that should be compared with chronic health criteria~ it is not appropriate for 
evaluating the potential for more 
acute exposures. 

With the exception ofspecific heavy metals, the PEF does not appear to significantly affect most 
soil screening levels. For more details regflfding specific parameters used in the PEF model, the 
reader is referred to Soil Screening Guidance: Technical Background Document (USEPA 1996a). 

Note: the generic PEF evaluates windborne emissions and does not consider dust 
emissions from traffic or other forms of mechanical disturbance that could lead to greater 
emissions than assumed here. 

Exposure-SpecificJScenario-Specific Screening uvels 

Each exposure pathway (ingestion, inhalation, and dermal) where applicable is calculated 
separately for carcinogens and noncarcinogens and listed under the appropriate heading of 
residential, industrial-indoor, industrial-outdoor, ambient air, and tap water. These individual 
pathway values can provide important information with regards to risk drivers and in showing 
sometimes how little difference there may be between the carcinogenic risk and non-carcinogenic 
hazard. For the end user who may be using a cancer target risk level higher than 1 0-6

, the 
exposure-specificlscenario-specific section of the spreadsheet can be used to determine ifthe 
carcinogenic endpoint is more stringent than the non-carcinogenic endpoint which is based upon a 
hazard quotient of one. The carcinogenic endpoint is not always the most conservative. 

Default exposure factors were obtained primarily from RAGS Supplemental Guidance Standard 
Default Exposure Factors (OSWER Directive, 9285.6-03) dated March 25,1991 and more recent 
information from U.S. EPA's Office of Solid Waste and Emergency Response, and U.S. EPA's 
Office of Research and Development. Some exposure factors were also obtained from the draft 
1999 Supplemental Soil Screening Guidance. Table I-Standard Default Factors-lists the 
references of the defaults. Table 2 lists the exposure defaults by exposure scenario. 

Because contact rates may be different for children and adults, carcinogenic risks during the frrst 
30 years of life were calculated using age-adjusted factors ("adj"). Use of age~adjusted factors are 
especially important for soil ingestion exposures, which are higher during childhood and decrease 
with age. However, for purposes of combining exposures across pathways, additional age­

adjusted factors are used for inhalation and dermal exposures. These factors approximate the 
integrated exposure from birth until age 30 combining contact rates, body weights, and exposure 
durations for two age groups - small children and adults. Age-adjusted factors were obtained 
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from RAGS PART B or developed by analogy. 

(1) ingestion([mgeyr]/[kged]: 

IFSadj EDe x IR& + (EDr - ED5) x IRS. 
BWe BW. 

(2) skin contact([mgeyr]/[kged]: 

SFSad; = EDe xAF x SAc + (ED.· EDe) xAF x SA-
BWe BW. 

(3) inhalation ([m3eyr]/[kged)): 

InhF.dj = EDt x IRAe + (ED, - EDc) x IRA. 

BW. BW. 

The acronyms are explained in Table 1. These values can also be found in the exposure default 
section of the spreadsheet above the header. 

The equations for calculating the risk or hazard by exposure pathway and well as the combined 
risk from all exposures for the scenario are depicted below. 

Residential Equations 

Ingestion of Carcinogenic Contaminants-

Eq.l Screening Level = TR x AT x 365 dlyr 
(mglkg) SF0 x 10-6kglmg xEF x IFS adj 

where: 
TR = target risk of 10-6 

A T averaging time of 70 years 

SF0 = oral cancer slop e factor 

EF = exposure frequency of350 days 
IFS adj adjusted soil ingestion- 114 (mg-yr)/(kg-d) 
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Ingestion of Noncarcinogenic Contaminants-

Eq. 2 Screening LeveJ THO x BW x AT x365d/yr 
(mglkg) llRfDo x lO-<>lqy'mg x EF x ED x IRS 

where: 

TRQ = target hazard quotient of I 
BW =body weight of child -15 kg 
AT =averaging time of child -6 years 
RfDo = oral reference dose 
EF = exposure frequency of350 days 
ED =exposure duration of child- 6 years 
IRS = Ingestion rate of child - 200 mwday 

Inhalation of Carcinogenic Contaminants­

Eq.3 Screening Level =_____T~R~x~A~T~x.o!.36~5'_dl~y~r____ 

(mglkg) SFi x EF xInhFadj x [(1IPEF) or (lNF)] 

where: 

TR =target risk of 10-6 
AT = averaging time of70 years 

SFi = inhalation cancer slope factor 
EF exposure frequency of350 days 
InhFadj adjusted inhalation factor- I 1 (m3-yr)(kg-d) 
PEF = particulate emission factor used for dusts- 1.32xl 09 mglkg 
VF = volatilization factor used for volatile or~ic chemicals 

Inhalation of Noncarcinogenic Contaminants except Category 3 Gases· 

Eq. 4a Screening Level = THQ x BW x AT x 365d1yr 

(mglkg) EF x ED x (llRfDi) x IRA x [(IIPEF) or (lNF)] 

where: 
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THQ target hazard quotient of 1 

BW = body weight of child- 15 kg 

A T averaging time of6 years 

EF exposure frequency of350 dlyr 

ED = exposure duration of6 years 

RfDi = inhalation reference dose in mglkglday 

IRA inhalation rate of child - 10 m3/day 
PEF = particulate emission factor used for dusts- 1.32x109 rnw'kg 

VF volatilization factor used for volatile organic chemicals 

Inhalation of Noncarcinogenic Contaminants- Category 3 Gases-

Eq. 4b Screening Level THO x AT x 365d/yr 
(mglkg) EF x ED x (l/RfC) x [(lIPEF) or (INF)] 

where: 
THQ target hazard quotient of 1 
A T averaging time of 30 years 

EF exposure frequency of350 d/yr 
ED exposure duration of 30 years 

RfC reference concentration in mglm3 

PEF =particulate emission factor used for dusts- 1.32x109 mw'kg 

VF volatilization factor used for volatile organic chemicals 

Skin Contact of Carcinogenic Contaminants-

Eq. 5 Screening Level = TR xAT x365 dlyr 
SFo x EF x SFS adj x ABS x lO-6kglmg(mw'kg) 

where: 

TR target risk of ]0.6 

AT averaging time of70 years 
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SFo = oral cancer slope factor 

EF = exposure frequency of350 days 

SFSadj = skin contact factor for soils- 340 (mg-yr)(kg-d) 

ABS =skin absorption (chemical specific) 


S kin Contact of Noncarcinogenic Contaminants-

Eq. 6 Screening Level THO xBWxAT x365d/yr 
(mglkg) EF x ED x llRIDo x 10·6kglmg x SA x AF xABS 

where: 
THQ = target hazard quotient of 1 
BW = body weight of child 15 kg 
AT averaging time of child -6 years 
EF = exposure frequency of350 days 
ED = exposure duration ofchild- 6 years 
RIDo = oral reference dose 
SA :::: surface area ofchild - 2800 cm2/day 
AF = adherence factor of child - 0.2 cm2/day 
ABS = skin absorption (chemical specific) 

Screening Level for Combined ExJKlsure Pathways for Carcinogenic Contaminants for 
Residential Receptor­

Eq.7 Screening Level = 1 
(mglkg) llEq.l + 11 Eq. 3 + l/Eq.5 

Screening Level for Combined ExJKlsure Pathways for NoncarcinogenicContaminants 
for Residential Receptor­
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Eq. 8 Screening Level = 
(mglkg) 11Eq.2 + [( 11Eq. 4a) or (llEq. 4b)] + llEq.6 

Indus trial Equations - Indoor Worker 

Ingestion of Carcinogenic Contaminants-

Eq. 9 Screening Level = TR xBWxAT x365 d/yr 
(mglkg) SF0 x 1(f6kglmg x EF x ED xIRS 

where: 
TR =target risk of 10-6 

AT =averaging time of 70 years 
BW = body weight of adult- 70kg 
SFo = oral cancer slope factor 
EF exposure frequency of250 days 
ED =exposure duration of25 years 
IRS = ingestion rate of 50 mglday 

Ingestion of Noncarcinogenic Contaminants-

Eq. 10 Screening Level THO x BW x AT x 365d/yr 
(mglkg) llRfDo x 10 6kglmg x EF x ED x IRS 

where: 

THQ = target hazard quotient of I 
BW = body weight of adult -70 kg 
AT averaging time of 25 years 

RfDo = oral reference dose 
EF =exposure frequency of 250 days 
ED = exposure duration of25 years 
IRS = Ingestion rate of 50 mglday 

Inhalation of Carcinogenic Contaminants-
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Eq.ll Screening Level =____T~R:..!x~B~W~x~A~T..:x;!..;3:::.::6::..5:....:dI~y:..r___ 

(mglkg) SFi xEF x ED x IRA x [(lIPEF) or (1M)] 

where: 

TR target risk of 10-6 

BW == body weight of adult - 70kg 

AT = averaging time of 70 years 
SFi = inhalation cancer slope factor 

EF = exposure frequency of250 days 

ED = exposure duration of25 years 

IRA = inhalation rate of 20 m3/day 

PEF =Particulate emission factor used for dusts- 1.32xl 09 mw'kg 
VF =volatilization factor used for volatile organic chemicals 

In halation of Noncarcinogenic Contaminants-

Eq. 12 Screening Level THO x BW x AT x 365d1yr 
(mg'kg) EF xED x (llRfDi) x IRA x [(1IPEF) or (lM)] 

where: 

THQ =target hazard quotient of 1 
BW =body weight of adult- 70kg 

AT averaging time of25 years 
EF = exposure frequency of250 dlyr 
ED = exposure duration of25 years 

RtDi == inhalation reference dose in mglkty'day 

IRA inhalation rate of adult- 20m3/day 

PEF = particulate emission factor used for dusts- 1.32xl 09 mty'kg 
VF = volatilization factor used for volatile organic chemicals 

Screening Level for Combined Exposure Pathways for Carcinogenic Contaminants for 
Indoor Industrial Worker­
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Eq. 13 	 Screening Level ;;;;;; 1 
(mglkg) 11Eq.9 + 11 Eq. II 

Screening uvel for Combined Exposure Pathways for Noncarcinogenic Contaminants 
for Indoor Industrial Worker-

Eq. 14 Screening Level 
(mglkg) llEq.lO + llEq. 12 

Industrial Equations -Outdoor Worker 

Ingestion of Carcinogenic Contaminants-

Eq. 15 Screening Level TR x BW xAT x 365 d/yr 

(mglkg) SF0 x I0·6kglmg x EF x ED x IRS 

where: 
TR = target risk of 10-4 
AT = averaging time of70 years 
BW = body weight of adu1t- 70kg 
SF0 = oral cancer slop e factor 

EF = exposure frequency of225 days 
ED = exposure duration of25 years 
IRS = ingestion rate of 100 mg/day 

Ingestion of Noncarcinogenic Contaminants-

Eq. 16 Screening Level :: THO xBWxAT x 365d1yr 

(mglkg) llRfDo x 10·6kglmg x EF x ED x IRS 

where: 

THQ = target hazard quotient of 1 

BW = body weight of adult -70 kg 
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AT = averaging time of25 years 
RfDo = oral reference dose 
EF = exposure frequency of225 days 
ED exposure duration of 25 years 
IRS::::: Ingestion rate of 100 mgday 

Inhalation of Carcinogenic Contaminants-

Eq. 17 Screening Level ____....R:...:....:.;x.."B""'W""'-'-xo..:A...:,T x:..;:3;;..::6:.::;5....::d!_y= T ........ .....r'---__ 
(mglkg) SFi x EF x ED x IRA x [(1/PEF) or (lNF)] 

where: 
TR = target risk of 10.6 

BW body weight of adult ~ 70kg 
AT::::: averaging time of70 years 
SFi = inhalation cancer slope factor 
EF exposure frequency of225 days 
ED = exposure duration of25 years 
IRA ::::: inhalation rate of 20 m3/day 

PEF = particulate emission factor used for dusts- 1.32xl09 rnglkg 
VF volatilization factor used for volatile organic chemicals 

Inhalation of Noncarcinogenic Contaminants-

Eq. 18 Screening Level THQ x BW x AT x 365Q1yr 
(mglkg) EF x ED x (1 IRfDi) x IRA x [(1/PEF) or (1/VF)] 

where: 
THQ = target hazard quotient of 1 
BW"" body weight of adult- 70 kg 
AT = averaging time of 25 years 
EF = exposure frequency of225 dlyr 
ED ::::: exposure duration of 25 years 

RfDi = inhalation reference dose in mglkglday 
IRA inhalation rate of adult~ 20 m3/day 
PEF =particulate emission factor used for dusts- 1.32xl 09 rnglkg 

18 



VF ::: volatilization factor used for volatile organic chemicals 

S kin Contact of Carcinogenic Contaminants­

Eq.19 Screening Level == TR x BWxAT x 365d/yr 
(mglkg) EF x ED x SF0 x 1O-6kglmg x SA x AF x ABS 

where: 
TR = target risk of 1(16 

BW =body weight of adult -70 kg 
AT = averaging time of worker -25 years 
EF = exposure frequency of225 days 
ED = exposure duration of worker- 25 years 
SFo = oral cancer slope factor 
SA surface area exposed - 3300 cm2/day 
AF :; adherence factor - 0.2 cm2/day 
ABS = skin absorption (chemical specific) 

S kin Contact of Noncarcinogenic Contaminants­

Eq.20 Screening Level THO x BW x AT x 365d/yr 
(mglkg) EF x ED x IIRIDo x 1 (1.('kglmgx SA xAF xABS 

where: 
TRQ target hazard quotient of 1 
BW == body weight of adult -70 kg 
AT::: averaging time ofoutdoor worker -25 years 
EF ::: exposure frequency of225 days 
ED = exposure duration of worker- 25 years 
RIDo ::= oral reference dose 
SA = surface area exposed - 3300 cm2/day 

AF = adherence factor - 0.2 cm2/day 
ABS = skin absorption (chemical specific) 

Screening Level for Combined Exposure Pathways for Card nogenic Contaminants for 
Outdoor Industrial Worker­
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Eq. 21 Screening Level = 
(mglkg) llEq.15 + llEq.l7 + 1/Eq.19 

Screening Level for Combined Exposure Pathways for Noncarcinogenic Contaminants 
for Outdoor Industrial Worker-

Eq. 22 Screening Level = 1 
(mglkg) llEq.l6 + llEq. 18 + l/Eq.20 

Ambient Air Equations 

Inhalation ofCarcinoi:cnic Contaminants-

Eq, 23 Screening Level = TR xAT x365 dlyr x 1,000ugtmg 
(ugm3) EF x InhFadj x SFo 

where: 
TR target risk of 10-6 

AT =averaging timer -70 years 
EF:::: exposure frequency of350 days 

InhFadj = adjusted inhalation factor- 11(m3-yr)(kg-d) 

InhaJation of Noncarcinoi:cnic Contaminants-

Eq. 24 Screening Level THO x BW x AT x 365 diyr x 1000ugtmg 

(uglrn3) EF xED x IRA x 1IRfDi 

where: 


THQ "'" target hazard quotient of I 
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BW == body weight of adult -70 kg 

AT "'" averaging time of resident -30 years 

EF =exposure frequency of350 days 
ED = exposure duration of 30 years 

IRA = inhalation rate of20m3/day 
RfDi = inhalation reference dose 

Tap Water Equations 

Ingestion and Inhalation of Carcinogenic Contaminants-

Eq. 25 Screening Level = TR x AT x 365 dlyr x 1.000 uw'mg 
(ugll) EF x [(IFWadj x SF0) + (VF x InhF adj x SFi)"'] 

where: 
TR = target risk of 10-6 

AT = averaging timer -70 years 
EF = exposure frequency of 350 days 
IFW adj = ingestion factor for water- l.l (l-yr)(kg-d) 
SF0 = oral cancer slope factor 
VF = volatilization factor for water- 0.5 (Um3) 
InhFadj =adjusted inhalation faetor- 1 I (m3-yr)(kg-d) 
SFi = inhalation cancer slope factor 

... Inhalation part of the equation is calculated only for volatile organic chemicals. 

Ingestion and Inhalation of Noncarcinogenic Contaminants-

Eq. 26 Screening Level = THO x BW x AT x 365 dJyr x 1.000uWmg 
(ugIL) EF xED [(IRWlRfDo) + (VF x IRA x IlRfDi)*] 

where: 

THQ = target hazard quotient of 1 
BW =body weight of adult -70 kg 

AT = averaging time of resident -30 years 

EF = exposure frequency of 350 days 
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ED = exposure duration of30 years 
IRW drinking water ingestion of2 Ud 
RIDo =oral reference dose 
VF = volatilization factor for water - 0.5 (Urn3) 
IRA = inhalation rate of20m3/day 
RIDi == inhalation reference dose 

* Inhalation part of equation only calculated for volatile organic chemicals 
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Tab1e 1: STANDARD DEFAULT FACTORS 

Synilol 

Sfo 

SFi 

RIDo 
RIDi 

RIC 

TR 

THQ 

eWa 
8W, 

ATe 

ATn 

SAo 
SAc 

SAao 
AFa 

AFw 

AFc 

ASS 

rnAa 

IRAe 

IRW. 

lRWc 

IRS. 

IRS. 

rnso 

EFr 

EFo 
EFoul 

EOr 
EOe 
1'.00 

IFSadj 

SFSadj 

InhFadj 

IFWadj 

VFw 

PEf 

VFs 

sat 

Foomolc: 

Dcfinilion (units) 

Cancer slope tiu;lor oral (mglkg-<i)-l 

Cancer slope f.ov:tor inhaled (mg/kg-<i}-I 
Reference dose oral (m,g/kg-<i) 

Reference do.e inhaled (mgJkg-<i) 

Reference ,on con""lion (mg/m3) 

Target caJlccrrisk 

Target ba.:t.llnl quotient 

80dy weight, adult (kg) 

Body weight, child (kg) 

70 

IS 

Avemging time - CL"CinoSenS (days) 

Averaging time - non<minogcns (days) 

2555(1 
1'.,0"365 

Exposed sunacc area, adult (cm'/day) 

E.posed .utface area, child (cm'/day) 

Exposed ....r ••• oroa, outdoor wod<cr (om'/day) 

Adherence factor. adult (mg/cm') 

Adhel'l."llcc factor, adull'wed< (mgfcm') 

Adherence factor, child (mglcm') 

)700 
2800 

3300 
0.07 
0.2 

0.2 

Skin absorption (unitlc..): 

- volatile oraanits 
- 5cmi-volll1ile organics 

-Inora""i.. 

none 
0,1 
none 

Inhalalion ",Ie, ad"lt (m'/d.y) 20 

Inhalalion ...c - child (m'/day) 10 

Drinking water ingeslion • adult (Uday 2 
Drinking water ingeslion - child (Uday) 

Soil ingeslion • adull(residcnl and oUldoor worker) 
(mg/day) I00 

Soil ingestion - child (mg/d.y~ 200 
Soil ingeslion • indoor wod<er (mg/day) SO 

Exposun: ieqUC1tcy . rcsidcntiai (d/y) 150 

Exposure ieqUC1tcy - occupational (d/y) 250 
Exposure fi'cqUC1tcy· outdoor wod<cr (d/y) 225 

Exposure dUnltion residenlial (years) 30' 

Exposure dumlion - child (ycars) 6 
Exposure dUlll,ion - occupational (yoars) 25 

Ag~jusled factors for c.a.n:inogens: 
Ingestion faclor, ~oils ([mg-yr]/lkll-dD 114 

Skin conlacl factor, soils ([mg.yr]/lkg-d]) 340 

fnhalalion factor([m'.yr]l[1<g.d) II 
Ingeslion Caelor, wafer ([l-yr]/ikg -dD 1.1 

Volalilization faclor for water (Um') Q.S 
Paniculatc emission factor (M/kg) in I<!XI 

Volatilization factor for $oil (m'lkg) in spreadsheet 
Soil saluralion concentralion (mgJkg) in spreadsheet 

~ 
IRIS, NCEA. or HEAST 

IRIS, NCEA. orHEAST 
IRIS. NCEA. or HEAST 
IRIS, NCEA, or HEAST 

IRIS, NCEA, or HEAST 

RAGS {pal\. aj. EPA 1989 (EPAI'4011-891002) 

Exposu~ FactolS. EPA 1991 (OSWER No. 928S.6.()3) 

RAGS{Patt a), EPA 1989 (EPAlS40/1-891002) 

Supplcm:nlal Soil SClWIIing Guidan~, EPA 2002 
SupplCfhCIII8! Soil SCltttIing Guidance, EPA 200Z 

Supplemctllal Soil Scn:cning Guidance. EPA 2002 
Supplemental Soil Screening Guidance, EPA 2002 
SupplemcrllaJ Soil Se",,,,,ing Guidance, EPA 2002 

Supplemental Soil Screening Ciuidance, EPA 2002 

lJcnnal Assessm;:nt, RAGS (patt E) 
DeJTl1llI Assessmenl. RAGS (Part E) 
Dcllllill AssC$sment, RAGS (Pari E) 

Exposure Faclor.;, EPA 1991 (OSWER No. 928S.6'()3) 
RAGS (par! A), EPA 1989 (EPAl540/1-S9/002) 

RAGS{p1IIt A). EPA 1989 (EPAJ540I1-ll91002) 

Exposure FaClors, ePA 1991 (OSWER No, 9285.6'()3) 

Expos..re Factors, EPA 1991 (OSWER No, 928S.6'()3) 
Exposure Factors, EPA 1991 IOSWER No. 928S.6.()3) 

ExposurefllCtors, EPA 1991 (OSWER No. 928S.6'()3) 

Exposure factors, EPA 1991 (OSWER No. 9285,6'()3) 
Supplemenlal Soil Screening Guidance, EPA 2001 
Expo$..re raClors, EJ>A 1991 (OSWER No. 9285.6'()3) 

Exposure Fa.tors. EJ>A 1991 (OSWER No, 928S.6'()3) 
Exposun: Faelors, EJ>A 1991 (OSWER No. 92SS.6'()3) 

RAGS{Par! BJ. EJ>A 1991 (OSWER No. 9285,7'()I 0) 
By analollY 10 RAGS (Plitt 8) 

By ...alogy 10 RAGS (plitt 0) 
By ...alogy to RAGS (patt 0) 

RAGS{part 0). EPA 1991 (OSWER No. 928S.7.()IB) 
Soil Sel'Caling Guidance (EPA J 996a,b) 

Soil SClCCning Guidance (EPA J996a,b) 
Soil Scn:ctIing Guidance (EPA I 996.,b ) 

'Exposure duration for lifctill'lC residents is assumed 10 be 30 years tGtal. For careinGgms. exposures are combined for children (6 ycars) and adults (24 

yom). 
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Table 2:Comparison of Defaults used in Equations to DewlopRegion 6 Screening 

Values 


Exposure 
Factors 

Residential 
except 
Category 3 

Residentia 
I Category 
3 

Outdoor 
Worker 

Indoor 
Worker 

Ambient 
Air 

Tap Water 

Exposure 
Frequency 
(dayslyr) 

350 350 225 250 350 350 

Exposure 
Duration 
(yr) 

adjusted or 
6 

adjusted or 
6 or 30 for 
inhalation 

25 25 30 30 

Averaging 
Time-NC 

2190 2190 or 
10950 

9125 9125 10950 10950 

Averaging 
Time-C 

25550 25550 25550 25550 25550 25550 

Soil 
Ingestion 
Rate (mgld) 

200 200 100 50 nla nla 

Inhalation 
Rate (m3/d) 

20 or 
adjusted 

nla 20 20 20 or 
adjusted 

20 or 
adjusted 

Body 
Weight-(kg) 

15 or 
adjusted 

nla 70 70 70 70 

Surface 
Are a­
(cm2/day) 

2800 or 
adjusted 

2800 or 
adjusted 

3300 nla nla nla 

. 

Adherence 
Factor 
(mglcm2) 

0.2 0.2 0.2 nla nla nla 
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Medium-Specific Screening Levels 

Several values are compared in order to develop the fmal screening values. This includes the comparison 

to a maximum of 100,000 for the lesser toxic chemicals and to the soil saturation limit. These equations 
are listed below. 

Development of Final Screening Values 

Residential Soil Value except for Category 3 Gases-

If the contaminant is a solid, then the following applies: 

Eq. 27 a Screening Value = Minimum of(Eq. 7, Eq. 8*, 100000) 

(mWkg) 

If the contaminant is not a solid, then the following applies: 

Eq. 27 b Screening Value = Minimum of (saturation, Eq. 7, Eq. 8*,100000) 

(mWkg) 

*Equation 8 uses the Eq. 4a option. 

Residential Soil Value for Category 3 Gases-


If the contaminant is a solid, then the following applies: 


Eq. 27 a Screening Value = Minimum of (Eq. 7, Eq. 8*, 100000) 


(mWkg) 

If the contaminant is not a solid, then the following app lies: 

Eq. 27 b ScreeningValue = Minimum of (saturation, Eq. 7, Eq. 8*,100000) 

(mglkg) 

*Equation 8 uses the Eq. 4b option. 
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Industrial S oil Indoor Worker ~ 

If the contaminant is a solid, then the following app lies: 

Eq. 28 a Screening Value = Minimum of(Eq. 13, Eq. 14, 100000) 

(m~g) 

If the contaminant is not a solid, then the following app lies: 

Eq. 28 b Screening Value Minimumof(saturation,Eq.13,Eq.14,100000) 

(m~g) 

Industrial Soil Outdoor Worker-


If the contaminant is a solid, then the following applies: 


Eq.29a ScrceningValue = Minimumof(Eq.21,Eq.22, 100000) 

(mglkg) 

If the contaminant is not a solid, then the fonowing app lies: 

Eq. 29 b Screening Value = Minimum of (saturatlon, Eq. 21, Eq. 22, 100000) 
(mglkg) 

Ambient Air-

Eq. 30 Screening Value = Minimum of (Eq. 23, Eq. 24) 

(ugm3) 

Tap Water-

Eq, 31 Screening Value = Minimum of ( Eq. 25, Eq. 26) 

(uWl) 
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SSLs for the Migration to Groundwater Pathway 

In May ] 996 the EPA Office of Solid Waste and Emergency Response published the Soil Screening 

Guidance: Technical Background Document (Document 9355.4-17 A, PB96-963502, EP A/S401R-95/128, 
available through NT1S at 703-4874650 and the internet­
http://www.cpa.gov/ocrrpagc!supcrfund/rcsourccs!soilltoc.htm).This document provides (1) a 
framework in which soil screening levels are to be used, (2) a detailed methodology for calculating soil 
screening levels, and (3) generic soil screening levels for selected chemicals. Additionally, EPA 
developed a draft Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites in 
November 1999. This guidance provided equations for both indoor and outdoor workers. In December 
2002, EPA revised this document and p laced it on the internet at the following site: 
www.cpa.gov/supcrfund!resourccs/soillssg main.pdf 
The methodology for caJculating SSLs for the migration to groundwater was developed to identify 
chemical concentrations in soil that have the potential to contaminate groundwater. Migration of 
contaminants from soil to groundwater can be envisioned as a two-stage process: (1) release of 
contaminant in soil leachate and (2) transport of the contaminant through the underlying soil and aquifer 
to a receptor well. The SSL methodology considers both of these fate and transport mechanisms. 

SSLs are back calculated from acceptable ground water concentrations (i.e. nonzero MCLGs, MCLs, or 
risk-based screening levels). Residential exposure scenarios are assumed based on a fixed upper bound 
risk of 10..6 or a fixed hazard quotient of I. First, the acceptable groundwater concentration is multiplied 
by a dilution factor to obtain a target leachate concentration. For example, if the dilution factor is 10 and 
the acceptable ground water concentration is 0.05 mg/L, the target soil leachate concentration would be 
0.5 mgIL. The partition equation (presented in the Soil Screening Guidance document) is then used to 
calculate the total soil concentration (i.e. SSL) corresponding to this soil leachate concentration. The 
screening value table presents only the dilution of 1. For other dilutions, one can simply mUltiply the 
DAF value by the desired dilution. Due to rounding, there may be some slight difference in this value vs. 
the values found in the Soil Screening Guidance. 

Currently, the Region 6 spreadsheet does not generate soil values protective of groundwater based upon 
the soil screening calculations. The numbers for the "DAF" column are pasted from the August 1998 

Region 6 Medium-Specific Screening Level document and spot-checked using the latest EPA guidance. 
Based upon the feedback from the spreadsheet users and the regional resources, future revisions to the 
spreadsheet can incorporate the information necessary to calculate appropriate soil values for protection 
of groundwater. 
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Screening Values Not Derived from WA Equations 

There are some exceptions to the above equations being used for deriving screening levels. Nitrate and 

nitrite have screening levels for tap water that are based upon their MCLs. The value for MTBE is 

based upon an advisory number for taste and odor. The residential soil value for lead is based upon the 

Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead in children developed using default 

parameters. M ore information on this model and other lead guidance can be found at 

http://www.cpa.gov/supcrfund/programsllcadiprods.htm. The industrial soil value is based upon 

equations developed by the technical review group (adult lead model) as described below. 

The Adult Lead Model (ALM) is a tool for assessing risks associated with non-residential adult 

exposures to lead in soil. The ALM focuses on estimating fetal blood lead concentrations in pregnant 

women exposed to lead contaminated soils in a commerciaVindustrial setting. It is the product of 

extensive evaluations by the Technical Review Workgroup for Lead (TRW). In December 1996, the 

TRW released the document Recommendations ofthe Technical Review Workgroup for Leadfor an 

Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil (TRWR; EPA, 

1996), which describes the equations and default parameters that can be used with the ALM. More 

recently this information has been updated by the NHANES III report. 

This Region 6 guidance attempts to provide clarification on some issues as encountered by risk assessors 

in the region. 

Basic Equations Used by the ALM: 

(PbB .dult.ctn,rol.goal - PbB .duIf.O ) xAT· 

RBRG (mgIKg) »»»»»»»»»»»»»»»»»»»»» 
BKSF x «IRa x EF. xAF.) + (Kill xlRu X EFd xAFd» 

PbB r.,&I. 0.95. pi 

PbB .dult. «.'ral. goal == »»»»»»»»» 
GSD i••dulu Ui<lS X R fetal/mOl.ma' 
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Input Parameters to the ALM: 

1. PbB .... 1. us. soal - 95'h Percentile of Blood Lead in the Fetus 

The EPA and CDC recommend that no more than a 5% chance exists that a child's blood 

lead exceeds 10 ugldL. For an industriaVcommercial setting, the exposed population could 

include pregnant women, and the recommendation holds for the fetus. The recommended 

PbB r.'ol, 0.95, goal is lOugldL. 

2. !LeI.llm.,ema, - Mean Ratio of Fetal to Maternal PbB 

The relationship between fetal and maternal blood lead levels is estimated to be 0.9 
(unitless; from Goyer, 1990). 

3. GSD;, • .,.." - Individual Geometric Standard Deviation 

The value for GSD, .• """ depends on the degree of homogeneity in the population of 
concern at the site. It can range from 2.1 (homogeneous) to 2.3 (heterogeneous). Ideally, 
the GSDi ••duh should be estimated for the population of concern based on blood lead data, 
but this information is not always readily available. Page A-7 of the TRWR notes that 

lower values ofGSD, are expected in relatively sroan geographic areas, and GSD, would be 
expected to be higher in national surveys 

4. PbB adult." - Baseline Blood Lead Value 

In order to determine this value, the demographic composition of the population of 

concern at the site should be considered. See Table A-2 of the TRWR. The geometric 
mean PbB value reported for Non-Hispanic Black women aged 20 - 49 years is 2.2 ugldL; 

for Hispanic women, 2.0 ug'dL; for Non-Hispanic Anglo women, 1.7 ug'dL. 1.7 ug/dL is 
recommended for a relatively mixed popUlation. 

5. BKSF - Biokinetic Slone Factor 

The BKSF relates the blood lead concentration (ug Pb/dL) to lead uptake (ug Pb/day). 
The TRW recommended value is 0.4 ugldL per uglday. 
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6. IR. - Soil Ingestion Rate 

The TRW recommends an IR, of 0.05 g/day. This is the same value used for the default 

soil ingestion rate in a commerciaVindustrial worker scenario. It includes ingestion of both 
outdoor soil and indoor soil-derived dust. If this value is used in the ALM, then the 
variables ofI~, Kxl, EFd, and AFd do not need to be addressed. 

7. lB.. - Dust Ingestion Rate 

If this variable is to be addressed, attention should be given to which portion of ingestion 

will be due to soil and which to dust, and justification should be provided. It is 
recommended that the total IR,. d not exceed 0.05 glday. If the IR, _" is to be greater than 
0.05 glday, justification should be provided. 

8. K•. · Ratio ofIndoor Dust Lead Concentration to Soil Lead Concentration 

If this variable is to be addressed, direct measurement data should be collected for both 
soil and dust at the facility of concern. See TRWR, page A-19. A typical value is 0.7 
(unitless), which is taken from residential studies and is used in the Integrated Effects 
Uptake Biokinetic Model (IEUBK). 

9. EF, - Soil Exposure Frequen~ 

This is the exposure frequency for contact with assessed soils and soil-derived dust (days 

of exposure during the averaging period). The TRW recommends a default EF. of219 
days/year. This is the central tendency occupational exposure frequency from the draft 
document Superfund's Standard DrdQult Exposure Factors for the Central Tendency and 

RME (EP A, 1993), and is the average time spent at work by both full-time and part·time 
workers based on 1991 data from the Bureau of Labor Statistics. The default value is just 
under 10 months when considering only workdays (22 workdays/month). 

10. EF" - Dust Exposure Frequency 

The TRW recommends a default EF\l of219 days/year. This is the centra] tendency 
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occupational exposure frequency from the draft document SuperfUnd's Standard Default 

Exposure Factors for the Central Tendency and RME (EPA, 1993), and is the average time 
spent at work by both full-time and part-time workers based on 1991 data from the 
Bureau of Labor Statistics. The default value is just under ]0 months when considering 

only workdays (22 workdays/month). 

11. AF, - Soil Lead AbsotPtion Factor 

This variable represents the fraction oflead in soil ingested daHy that is absorbed from the 

2flstrointestinal tract. The TRW recommended value is 0.12 (unitless), based on an 
absorption factor for soluble lead of0.20 and a relative bioavailability of0.6. 

12. AF. - Dust Lead Absorption Factor 

This variable represents the fraction oflead in dust ingested daily that is absorbed from 

the gastrointestinal tract. The TRW has no recommended value for AFu, but 0.12 
(unitless) is a plausible value. 

* AT - Averaging Time. This is the total period during which soil contact may occur. This variable is 
already incorporated into the ALM. and no entry needs to be made; however, the value is 
365 day sly ear for long-term exposures. 

Determining a CommerciallIndustrial Screening Value for Lead in Soil 

The current recommended soil screening value of 800 mglkg is based upon the lEUBK model for adults. 
This model is based upon protecting the unborn fetus of the pregnant worker. The following table 
presents the recommended defaults. The recommended screening number is actually a range (780-1,235) 
based upon the latest NHANES III report and the recommended defaults from the TRW. 

When Not to Use the Screening Value 

IfyoUf site conditions do not fit the model defaults, then other values may be more appropriate. In some 

cases, a non-industrial scenario is more appropriate at an industrial site such as trespasser or recreation. 
Also, in instances where the worker is not present on the site for 8 hours a day for 219 days out of the 
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year, the model should be run for these site conditions and may not be applicable 

Some future industrial scenarios may be better defmed by dcterminingthe anticipated population at the 
site. 

It is important to note when revising the adult lead model based upon site-specific infonnation that it is 

NOT recommended to base estimates of the blood 1ead levels and the geometric standard deviation that 
are stratified by both census region and race/ethnicity group because of the small sarnp Ie sizes. 

Adult Lead Model Industrial Worker Screening Lewl: 

Model Parameter Plausible 
Range 

Recommendatio 
n Based upon 
NHANFS m 
Report 

95th Percentile PbB in fetus 
(ugdL) 

5-15 10 

R (mean ratio of fetal to maternal 
PbB) 

0.8-1.0 0.9 

Individual geometric standard 
deviation (GSDi) 

1.6-2.3 2.1-2.3 

Baseline blood lead value (PbBo) 
(ugldL) 

1.6-2.3 1.5-1.7 

Biokinetic slope factor (BKSF) 
(ugidL per uglday) 

0.3-0.5 0.4 

Soil Ingestion Rate (IRs) 0.05 glday 0.05 glday 

Dust ingestion rate (IRd) (mg/day) 10-25 

Ratio ofconcentration in dust to 

that in soil (Ksd) 

0.2-1.0 0.7 

Soil ingestion frequency (EFs) 

(days/year) 

100-350 219 
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Dust ingestion frequency (EFd) 
(day slyear) 

100-350 219 

Absolute absorption fraction of 
lead in soil (AFs) 

0.06-0.2 0.12 

Absolute absorption fraction of 
lead in dust (AFd) 

0.06-0.2 

Resulting soil concentration 

(mglkg) 

780-].235 

APPLICATION OF THE SCREENING VALUES TABLE 

The decision to use the screening levels at a site wi1l be driven by the potential benefits of having generic 

risk-based concentrations in the absence of site-specific risk assessments. 

Potential Benefits: 

Screening sites to determine further evaluation 

Prioritizing mUltip Ie sites within a facility 


Focusing future risk assessment efforts 


Developing a Conceptual Site Model 

The primary condition for use of the screening levels is that exposure pathways of concern and 
conditions at the site match those taken into account by the screening levels. Thus, it is alway s necessary 
to develop a conceptual site model (CSM) to identify likely contaminant source areas, exposure 
pathways, and potential receptors. This information can be used to determine the applicability of 

screening levels at the site and the need for additional information. 

The fmal CSM diagram represents linkages among contaminant sources, release mechanisms, exposure 

pathways and routes and receptors based on historical information. It surrunarizes the understanding of 
the contamination problem. 
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As a fmal check. the CSM should answer the following questions: 

• Are there potential ecological concerns? 

• Is there potential for land use other than those covered by the screening levels (i.e., 

residential and industrial)? 

• Are there other likely human exposure pathways that were not considered in development 

of the screening levels (e.g. raising beef, dairy, or other livestock)? 

• Are there unusual site conditions (e.g. large areas of contamination, high fugitive dust 

levels, potential for indoor air contamination)? 

Inorganic Background 

Naturally-occurring inorganic background levels may be considered in the screening ofenvironmental data. 

Background values are important in making risk-based decisions. Elevated naturally-occurring 
background, relative to risk-based screening levels, andlor Widespread contaminant concentrations can 

complicate the extent of the evaluation effort. The issues are complex and present a challenge for 
regulators nationwide. Typical values of inorganic concentrations found in soils within Region 6 are 

described in the table below. The values have been compiled from technical sources and from Region 6 

approved background study reports. This table has not been updated since 1997. 

Contaminant 
Background 

Concentrat ion! 

Range 
mglkg 

Contaminant 
Background 

Concentration! 

Range 

mglkg 

Aluminum 45000 Lead 10-18 

Arsenic 1.1-16.7 Manganese 389-850 

Barium 430 Mercury 0.1 

Beryllium 0.5-2 Nickel 16 

Boron 2-100 Selenium 0.2 

Cadmium 0.01-1.0 Silver 0.01-5 
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Contaminant 
Background 

Concentrat ion! 
Range 
mglkg 

.. 
,.: Contaminant 

Background 
Concentration! 

Range 
mglkg 

Chromium 38 Tin 122 

Cobalt 8 Vanadium 66 

Copper 20 Zinc 22-50 

Potential Problems 

As with any risk-based tool, the potential exists for misapplication. In most cases the root cause will be 
a lack of understanding of the intended use of the screening levels table. In order to prevent misuse of 

screening levels, the following should be avoided: 

• A P P Jy ing screening levels to a site without adequately develop ing a 

conceptual si!e model that identifies relevant exposure pathways 
and exposure scenarios, 

• Not considering background concentrations when choosing screening 

levels, 

• Use of screening levels as cleanup levels without the consideration 
of other relevant criteria, 

• Use of screening levels as cleanup levels without verifying numbers 

with a toxicologist/risk assessor, 

• Use of outdated screening levels tables that have been superseded 
by more recent publications, and 

• Not considering the effects from the presence of multiple 
chemicals. 
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Acetochlor :1._, 2,GE.02 )iI~~1 1.2E+03 H 4.1E+04 II 1.4E+04 II 7.3E+01 • 7.3E+OlI N 


Acetone ',0£41 
 1.0E+04 II 1.0E+OS _ 1.0E+05 3.3E+04 N 8.0E-01'144-' 
Acetonitrile 11£.02 t ,......, 6.210+02 • 2.0E+03 • 2.3E+03 • 6.2E+01 N 

Acetop"-none U)E..o11 --> 1.1E+03 .. 1.7E+O~ ... 1.TE+03 ... 3.7E+03 N 


Acrolein 1.01:-001 I $.1£41 
 101-1:12'01 1.0E-01 N 3.4e-01 H 3.7e.o1 N 2.1E-02 N 4.2EoOZ II 

Acoylamlde ....+00 I 2:.1lE.04 I 4.6E*OO I 2,QE.Ool , -., 1.1E.o1 1.3E+OO c 4.2E.o1 c 1.5e-03 c 1.5EoOZ e 
Acrylic aeld ....... 2.9f.o. , 
 7V·IO·1 2.DE+04 1.0E+O$ 1.0E+OS 1.0E+OO N 1.8E+04 H 


Acrylonitrile Ul.ol i '.lJE.(l3 24E..ol I 
• 15.1~ 2.1E·01 c S.2Eo01 c S.5E-01 c 2.8E.02 c 3.9E.oZ c 

Alat'hlor 1.'£.02 ItI I.DE422 tor.(lZ -ue..., :::;~~.:... 6.0E+OO c 7.1E+01 c 2.4E+01 c 8.4E·Oll c 8.4E..Q1 c
..c~, r 

Alar UE-41 l UE:.o1 t 1$"'~ 9.2E+03 .. 1.0E+05 l.OE+OS _ 5.5E+OZ N 5.SE+03 II 


Aldlcartl 1.0E-.C3' 1,Qi-OS t l.or;.ml1~ 6.1E+01 N 2.0E+03 N 6.8E+02 • 3.7E+OO .. 3.7E+01 II 


Aldlcartl sulfone '.Of:.(I)f 1,QE..Q3 , 7.oEtro 1~ 6.1E+01 N 2.0E.03 N 6.8E+02 H 3.TE+OO • 3.1£;+01 
Aldrin lTE+O, i 10£4J5 I • 1E.of r l.oE.Q5 , ~ 2.9E.o2 c 3.4E.o1 c 1.1E..Q1 c 3.9E-04 c 4.0Eo03 c 2.0E-02 
Allyl chloride 5.01-02 " 2.1':..,..1 1D7-C15-1 3.0E+03 II 9.TE+04 • 3.4E+04 • 1.0E+OO N 1.8E+03 ..1
Aluminum 1.·00 P 1,"E-Cl3 P "lNO-6 T.IIE+04 II 1.0E+OS 1.0E+OS 5.2E+OO H 3.7E+04 H 

Amdro 10E...Qo& • 3QE.4l , 11'e&.2t-4 1.8E+01 II 6.1E+02 II 2.1E+02 • 1.1E+OO N 1.1E+01 H 

4·Amlnopyridln. 2.0E.Q6 t'I 2,OEil$ t ....,..$ 1.2E+OO N 4.1E+01 N 1.4E+01 N 7.lE.oZ .. 7.3E.o1 III 
 ......,.,Ammonia UE.Q2 I 1.OE+02 H 

AnUine 5,7~.(t3 I 10e.o3 Jt &7£-M , a.AE-o" 1,0E·o:l ~.~ 8.5E+01 c 1.0E+Ol c UE+02 c 1.0E-+(J0 N 1.2E+01 c 
Anllmony Bnd compounds 4.0£41 i 6.01E"+OO 7UO":I8·0 3.1E+01 N 8.2E+02 .. 4.5E+02 H 1.'E+01 N 3.0E.o1 
Antimony pentoxlde 5.0£44 ,.. 131~9 3.~E-+(J1 N 1.0E+03 H 5.7E+OZ N 1.8E+01 .. 

Antimony tetroxide .40E.oIM ta 1W"',-6 3.1E+01 H 8.2E+02 • 4.SE+02 .. 1.5£+01 .. 

Antimony trioxide ..,.... ",7E-IIS .",...... 3.1E+01 • 8.2E+02 • 4.5£+02 • 2.1E-01 N 1.5E+01 H 


Arsenk; (noncancM endpoint) )0E-1W I 
1
I,,0£·01 744Q.3A-2 Z.2E+01 .. 6.1 E+OZ .. 2.8E+OZ 


Ar..nlc (eanc.r endpoint) 1.11£"00 i ,lIE.04 , 1.5f!.ol i 1,oe<OO""4o.J&.l 3.9E-D1 c 3.aE+OO c UE+OO 4.5E-04 c 4.5EoOZ c 1.0E+OO 
Arsine UE-06 i 5.(:£..Q5 7184·"U.1 5.2E.o2 .. 
AssuAI •.Of:003 I t,O£t.03 r 'lI$,...;l.d 5.5E+02 1.8E+04 H 6.2E+03 • 3.3E+01 • 3.3E"02 N 


Atralin. 2.2£.01 " UE-Cl t'I 2,n.e1 r :)-$..07 II 2.2E+OO 2.6E+01 c 8.6E+OO C 3.1E-02 c 3.0E.o1 c
S.O~~~t 
Azobenzene UE-01 j 11E.o, I 4.4E+OO c 5.2E+01 c 1.7E+01 c 6.2E-02 c 6.1E.o1 c 
Barium and compounds - ••. 7.I)E-02 i 1.oe.o2 , 2'.OE+OS 744)1.3 5.se+03 H 1.OE+05··· T.SE"04 H 2.6E+02"· ~2:1IE+03 .8.2E+01· 
Baygon ,UE-Gl I U • .o3 , 1,...:M-l 2.4E+02 .. 8.2E+03 II 2.1E+03 N 1.SE+01 H U5E+02 H 

Saythroid UE..Q21 2'.!£.o2' r eu5$-31·5 1.5E+03 N 5.1£;+04 .. 1.7E+04 II 9.1E+01 • 9.1E+02 H 

Sentazon !.GE.Q2 I 3.0E.02 r 1.8E+03 N 6.1E+04 N 2.1E+04 • 1.1E+D2 • 1.1E+03 N 

I -,...... 
r l00-u~tBenzaldehyde 1.D£~n i 1,-.0, 6.1E+03 H 1.0E+OS UE+04. 3.7E+02 N 3.TE+03 N 

Senzene ue.o2 ~ ....DE4.1 • Vt:42 I t.lE.(Il 50EotOO 11"3·' 6.6E·01 c 1.5£+00 c 1.SE+OO c 2.SE·01 c 3.!5EoOl c 2.0Eo03 
Benzidine t ..·02 • 1.0E.m. i :.Ji.U i 10E"u r 12-6104 2.1E-03 c Z.5Eo02 c 8.3E-03 c 2.9EoOS c 2.9E.o4 c 
Senzole: acid 4.Of:..OO I ".QE+OO j _.0 1.0E+05 _ 1.0E+05 .... UE+05 1.5E+04 N 1.SE+OS • 2.0E+01 
Benzyl .Icohol ;;\O£..ot h 3..0G01, ttfO..5t..f$ 1.aE+04 H 1.0E+OS 1.0E+05 1.1E+03 H 1.1E+M ..I ,......,Benzyl chloride U'!-01 i 1.7£41, a.9Eo01 c 2.3E+OO c 2.4E+OO c 4.0E.o2 c 6.6Eo02 c 
Beoyllh,m and compounds :UE.Q31 6.E.00 t 1.7E.Q6 i 4.0£+00 1~1~7 1.SE+02 • 2.2E+03 c 2.2E+03 N 8.0EoO" c 7.3E+01 • 3.0E+OO 
1,1-l1lphenyl 5.1,)£-0: 50£.02, 92·52""" 3.0E"!)3 • 3.0E+04 II 2.SE+04 N 1.8E..OZ .. 3.0E+OZ •I 

Bla(2<hloroethvl)elher tl• ..oo j 1'-+00 i 111""'"-" 2.1E-ll1 c B.ZEo01 c 6.2e-01 c S.SE·OJ c 9.aE..Q3 c 2.0EoOS 
Bi&(2<hlorolsopropyI}8ther lJi1E.02 h 4J)E..021 4.0E>42 , ~.... :iI.tE+OO c 8.1E+OO c 8.2E+OO c 1.IE..Q1 c 2.7E..Q1 c-.., . 
Billchlonlmel.hyl)elher Ulio02 UetOl j 5'241 1.9E-04 c UE.o4 c UE.o4 c 3.1E-05 c 5.2E-oS c 

Bis(2-ethylhexyl)phthalate (DEHPI 1...&02 ~ z..oE-O:t f '.04~.Q1 .. UE.(It r 


I 

I.Of...ao tl1-&", 3.5E+01 c 4.1 E+02 c 1.4E+02 c 4.aE-01 c 4.8E+DO c 1.IE+02 

Soron '1JE.Q2' , «,1;.u 1'1 7.......2·. 5.5E+03 • 1.0E+OS __ 6.1E+04 • 2.1E-+(J1 • 3.3E+03 • 

Boron trifluoride aOEo04 ~ 
 7U1·(H\2 1.0E+05 1.0E+OS 1.OE+OS _ 7.3E-o, N 


Bromobenzene 2',0£002 P 1.3E-<I3 • ,.a.wl 1.01-6&-1 7.3E+01 • 1.1E+02 • UE+02 N 1.2E+01 N 2.3£+01 .. 

Bromodlehloromethane UE.o~ i UE-'1l1 ••42 , 2.-02" 
 1$-2'7... 1.0E+OO c 2.4E+OO c 2.6E+OO c 1.1E.o1 c 1.8Eo01 3.OE·02 

~_r 

~1lE.02 ,Bromofonn (trlbromomll1hane) 7.1£.031 S.OE.03 I 15-25-2' &.2E+01 c 1.2E+02 c 2.4E+02 c 1.7E+OO c 8.5E+OO c 4.0E.02 
Brornometh_ '<4E.fQ I 1,-4E.Ql1 UE+OO II 1.3E+01 H 1.!5E+01 N 5.2E+OO H S.7E+OO • 1.0E-02 
SromopllOtl $.0i-03 lHIS.ol r 

,.­
21(1.&.18.] 3.1E+02 • 1.0E+04 II 3.4E+03 • 1.8E+01 N 1.8E+O:il • 


Sromoxynll 2'.DE-G2 I 2',.,.02 r 

" 

IfSI'!a..t4.! 1.2E+03 H 4.1E+04 II 1••+04 II 7.3E+01 H 7.3E+02 • 
1.3-Butad~ne 11&.01 j ,>"Ii!-«, ....90<> &.2E.02 c 1.3EoOl c 1.SE.o1 c G.4E.02 c 
1-8utanol t..oE-O'1 UIE..oI , "...., 6.1E-+(J3 N 1.OE+05 UE+04 N 3.7E+02 H 3.7E+03 M ••Oe-01 
Butylate _-02 I $JJE.Q2 r _,·5 3.1E+o3 • 1.0E+05 3.4E+04 H UE+02 H 1.81:+03 NI
_. .... 1~10451\" 
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http:1.0E-.C3
http:2:.1lE.04


n-8utylbenzene 
••c-8utylbenzene 
lerl-Butylbemene 

UlE.e.tr I ,,,......, 
UE4l2 , ......., •.Jt:+UZ H J.St:+U2 ..,I ......,Duty I benzyl phthalat. 20E-Qt J 2.0e.0., 2.4£+02 ... 2.4E+02 ... 2.4E+02 Nt 7.3E+02 N 7.3E+03 N 8.1E+02 

Cadmium and compoundt $,oe-04 l..3EooOO I S.7I!oOI. '.oE... , ......3-. 3.910+01 H 1.0E+03 " 5.11£+02 N 1.1E.o3 c 1.8E+01 • 4.01:-01 
Capt'Olactam S,QE.Q1 1 '.OE.<), r " ....., 3.1E+04 N 1.0E+05 _ 1.0E+05 1.81:+03. 1.8E+04 " 
Captan 1$£.03 b UE.ot I uefl r U&.., r ....... , 1.4£+02 c 1.6E+03 c 5.51:+02 c 1.9£+00 c 1.9E+01 c 
C"rtlaryl 10£.Q1 ; toe... , ....... 8.1E+03 • 1.0E+05 6.8E+04 N 3.7E+02 " 3.7E+03 " 
Cartl8&ole 2.oE.o% b 2.GE-In I ....... 2.4£+01 c 2.910+02 c 1I.6E+01 c 3.4£.01 c 3."E+00 c 3.0e.o2 
Carbofur.n aOE4! ., 6.0€ .... , 14.GH. ,_. 3.1E+02 N 1.0E+04 " 3.4E+03 N 1.8E+01 " 1.8£+02 " 
Cartlon dlsutllde 1.0£-&1 I UlE"" ',lIE·.' /So'''' 7 .2e+02 ... 7.2£+02 ... 7.2£+02 Nt 7.3E+02 ,,1.0£+03 N 2.0E+OO 
Celtlon t_hlorld. \,3I.ot I 1.0£..04 5.J£C I ..>..... . '.IIE''''' "'2M 2.4£.01 c 5.3E.o1 c 5.8E.o1 c 1,3E.o1 c 1.7E.o1 c 3.0E.03 
Celtlosulfan toE-Il2 .OE-«\ r • ..,...,... 6.1E+02 " 2.0E+D4 " 6.8E+03 " 3.7E+01 N 3.710+02 " 
Chloral '.0£-01 t ,.,.".0 6.1E+03" 1.0E+05 1I.8E+04" 3.n:+03 • 
Chloranil "'-:.01 ftt ..m:.ol f n .. ,... 1.2E+OO c 1.4£+01 c 4.8E+00 c 1.7E.o2 c 1.7E.o1 c 
Chlordane 3.5£1)1 I S.OE_ j 3.5£..01 I .,ge.... , • 2.IIE<>OO .,.,... 1.6E+00 c 1.6E+01 c 7.2E+OO c 1.IIEo02 c 1.9E.o1 c 5.0E-II1 
Chlorine tOf.Ot l "....... 7.8E+03" 1.0E+05 1.0£+05 3.7E+03 " 
Chlori... dioxide 5.l'E.ot l ,..,.....,. 2.1E.o1 • 
Chloroacetlc aclll 2.0£4 t\ 2.0E~ r 1I-H" 1.2E+02 H ".1E+03 " 1.4E+03 .. 7.3E+OO • 7.3E+01 .. 
4~hloroanlline COE-O'l i 4.0E-0) , tQ6.f7·1 2.4E+02 H 1.21:+03 " 2.7E+03 .. 1.5E+01 .. 1.51:+02 • 3.0Eo02 
Chiorobennn. 2..OE.02 I t 1E..o2 " fUllE-lI2 '.OE+O:I HI.·tf)..1 3.2E+02 H 5.5E+02 H 6.0E+02 " 6.3E+01 • 1.1 E+02 N 7.0E.o2 
Chlorobenzilale ut.o1t\ 2.0E.02 I 27E',(It 1'1 J.OE-f)J r 5'.,50-1 1.8E+00 c 2.1E+01 c 7.1£+00 c 2.5E.o2 c 2.SE.o1 c 
p-Chlombenzolc acid l,oe.ol t\ 2••.01 r '4.11-3 1.2£+04 • 1.0E+05 _ 1.0E+05 __ 7.3E+02 " 7.3E+03 H 

~hlorob.nzolrHluorid. 1U~f\ UE.ol' f ........ 1.2E+i13 • 4.1E+04 " U,E+04 .. 7.3E+01 H 7.3E+02 ..I 
2~hloro,'~utadi.r"1 :.u« b 2.OE.ol h 3.6E+OO .. 1.2E+01 .. 1.3E+o1 N i.:iE+Oo ';-1.4E+01 N'..... 
1~hlorobutane ......01 b ".Of"l f ,....... 4.8E+02 4.8E+02 ... 4.8E+02 ... 1.5E+03 ,,2.4E+03 • 
1~hloro.1.1-dllluOfOethan. 1..e.o1 r 1.E-t01 I 1$...... 3.4£+02 ... 3.4E+02 ... 3.4E+02 ... 5.21:+04 • 8.7E+04 H'0Il.~.1 

Chlorodlfluoromethllne 1.4-+01 r 14E+01 I UIE+01 "..... 3.4£+02.. 3."E+02 ... 3.4£+02 ... 5.1 E+04 " 8.5£+04 • 
Chloroform llE<02 i I.tE42 I 1.3£-62 IP "U:41 .,...... 2.SE.o1 e 5.2E.o1 5.81:.01 c 8.4E-02 c 7.'E+01 • 3.0E.o2 
Chloromethane UE-02 h t.'e.M h 2JIE-02 I ~,OE-01 "·11·3 1.2E+OO C 2.7E+OO c 2.9E+00 c 1.1E+00 c 1.'E+00 c 
4~h'om-2-melhylanil'ne l-aE.fH b 5JIE41 I ......2 e.4E.o1 c 9.9E+OO e 3.3E+00 c 1.2E.o2 c UE.o1 c 
bel.~hlororutphtha'.n. ew-<!l! "GE~ r •..... , 3.91:+03" 2.7E+04 • 2.6E+04 .. 2.JE+02 ,,4.9E+02 .. 
o~hloronilrob.nzen. t.71..o3 p 1~. t.7E.o3 r 2.GE_ p ....134 4.1E+OO" 1.4E+i11 .. 1.6E+01 " 7.3E.o2" 1.SE.o1 
p~hIOlOnilroben_ UE..a3 p t.Qi.03.,. Ue4l t \ 7£.0.4 p ,........ 2.3E+Ol·.. 1.0E+02 • 1.1E+02 .. G.2E.o1 N 1.2E+00 .. 

2~hlorophenol 6.0£..03 , 06-57-1 8.4E+01.. 2.4£+02 .. 2.6E+02 N 1.8E+01 N 3.0E+01 N 2.0E.o1.­
2~hloroprop.n. ue"', ~2."-02 16-20-4 1.7E+02.. 6.0E+02 N 8.IIE+i12 " 1.0E+02 H 1.7£+02 .. 
~hlorotolu.ne :I.01i-C21 2.01:-02 r ....... 1.111:+02 H 5.1E+02 ... 5.1E+o2 ... 7.3E+Ol N 1.2E+02 H 

Chlorpyrifos 1OE-O> I ~O£.o3 t mt..u.2 1.aE+02 .. 6.1E+03 H 2.1E+03 " 1.1E+01 " 1.1E+02 H,_.Chlorpyrlfos-methyl UIE-42 t ..... ,3-1) 6.1 E+02 " 2.01:+04 " 8.8E+03 .. 3.7E+01 .. 3.7E+02 " 
Chromium III 1SE+OO ! 1••02t~t 1.0E+05 1.0E+05 _ 1.0E+05 S.'E+04 N 

Total Chromium (1/6 ratio Cr VIICr 1111 .UE.o, I 1.01:+02 7440-41,.,) 2.1 E+02 c ".5E+02 c S.OE+02 c 1.e.e-ll4 c 2.0E+OO 
ChrOmium VI 1.0!43 I Ue+Clll 2.1E.oI I 3.0E+01 Co 1I.4E+01 c 7.1E+01 c 2.3E.oS c 1.1E+02 N 2.0E+OO 
Cobalt 2D£.02 p .UE-tlI) p UE4I p 9.0E+02 c 1.9E+03 c 2.1E+03 c '.9E..04 c 7.3E+02 " 

Coli. even Eml....lo". ...,..... 1IJ0104.5-2' 4.1E+i13 c •.7E+03 c 9.6E+03 c 3.1E.o3 c 

Cop""r and compo\Uld. ll'Em • 1~~ 14<11)..5G.1: 2_9E+03 " 7.IIE+04 " 4.2E+04 " 1.4E+03 .. 


1, '.oe.o2 :::::. 

I
Crotonaillthyde 1.IE+1O h "'••00 .. ,n.,... 5.3E"'3 c 1.1E.o2 e 1.3E"'Z c 3.se-ll3 c S.9E.03 c 
Cumene (I'opropylbenze"e, 1.•.011 UEoOt I ....... 3.7E+02 H 5.2£+02 N 5.8E+02 .. 4.0E+02 .. 6.IIE+02 " 
Cyanulne 1.41.01 h J.OE..o.J h UE-<t1 r .t0E.03 , 11 ......... 5.8E-01 c UE+OO c 2.3E+00 c 8.0E.03 c '.OE..Q24~"'1 
 c 
Cyanid.. ... 

Barium cYanide 1,(1E.01 h SO..q·1 6_1E+i13 H 1.0E+05 G.8E+04 N 3.7E+03 N 

Calcium ~nide 4,0IE:42. lIf2.4)1-1 2.4£+03 .. 8.2E+04 H 2.7E+04 .. 1.5E+03 .. 
Coppar cyan ide $,OE.03 I ~.,'I 3.1E+02 " 1.0E+04 N 3.4£+(13 .. 1.8E+02 N 

Cyanogen '.01!\42, -,... 3.1E+03 .. 8.2E+04 N 4,SE+04 .. 1.5£+03 " 
eyanogen bromide ......... ~ 7.OE+03 N 1.0E+05 1,OE+05 303E+03 ..
I··· _17..(Cyanoge" chloride $.OE.." I 3.9E+03 N 1.01:+05 5.7E+04. 1.8E+03 • 
F,.,. cyanide ."""", Z..cE1'02 $M2·5 1.2E+03 N 4.1E+04 • 1.4E+04 H 7.3£+02 • 2.0E+OO 
Hydrogen cyanide 2:.oE.Q2 , •.1£004 I )JIiE..«l 14..JO.a 2.5E+01 .. 3.SE+01 • 3.9E+01 " 3.1 E+oo .. •.2E+OO •I 
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Sodium cyanide UE-071 IUJ3-1 2.4E+03 " 8.2E+04 " 2.7E+04 " I.SE+03 " 
Zinc cyanid. 5.OE~1 ~7·2'·' l.IE+03 " I.OE+OS 3.4E+04" 1.8E+03 " 


Cycloh.xanon. 50£·00 I 5.0£..00 r 
 108-1J4..1 1.0E+OS 1.0E+OS 1.0E+OS I.BE+04 • 1.8E+05 " 

CyhalothrlnlKarat. ~0£-G3 I 50E.(I3 r 
 ..DOW... 3.1E+02 " l.OE+04 " 3.4E+Ol " I.BE+Ol " 1.8E+02 " 

CYP8rmethrln ,oe-02 I 1.0£.(11 r 
 573'5007-8 G.I E+02 " 2.0E+04 N 8.8E+03 " 3.7E+Ol N 3.7E+02 " 

Dacthal 1.0E..02 I 1.0[.(12 r 
 '8&\·1l·1 G.l E+02 N 2.0E+04 N G.8E+03 " 3.7E+Ol N 3.7E+02 " 
Dalapon 3.0E..02 I :Jo£.o2 r 2.0E-f112 7~".Q- 1.8E+03 N 6.IE+04 N 2.1E+04 " 1.IE+02 N 1.1E+03 " 

DOD 2.4E.o1 I .UE.o1 r 
 7i.5t'" 2.4E+00 c 2.4E+01 c 1.IE+Ol c 2.8E'()2 c 2.8E'()1 c B.OE.ol 
DOE l.4E.o1 i 34E.o, r n·.... 1.7E+00 c 1.7E+Ol c 7.8E+00 c 2.0E'()2 c 2.0EoOl c 3.0E+OO 

1.7E+OO c 1.7E+Ol c 7.8E+00 c 2.0E'()2 c 2.0E:O·1 c 2.0E+oO 
Dia.z.lnon '.cs:.cw II 1.0E.Q4 I 

DOT l.U.o1 I S.OE.oc I J41E.o'i 5.0E.Q4 r 50·"'" 
333-41-5 S.5E+Ol N 1.8E+03 N 6.2E+02 N 3.3E+OO N 3.3E+Ol 


Dlb.nzoluran I.OEm n 2oe:-031 
 t3'....8 1.5E+02 N 2.5E+03 N 1.7E+03 N 7.3E+00 N 1.2E+Ol 
1.4-Dibromobenun. 1.0E-07 I 1.0E.Q2 , 106-37-8 8.1E+02 N 2.0E+04 N 6.8E+03 N 3.7E+Ol N 3.7E+02 N 


Dibromochlorom.than. • 4E-01 I UlE.,Q2 i ,41E.oJ r 2.0E..(l2 , 
 tZ...... , I.OE+OO c 2.4E+00 c 2.6E+OO c 8.0E'()2 c 1.3E'()1 c 2.0E'()2 
1.2-Dlbromo-3<hlDropropan. 1.<IE.OO 2.4E.o:s 1'1 5.71;..(l5 , 2.0E-0I" ~.1£«I r lM·t2.A 4.SE.oI c 4.0E+00 c 2.2E+OO c 2.1 E'()1 N 4.8E'()2 c 
1.2-Dlbromoethane •.51::-+01 I 5.1E.Q5 r 7.7E.o, I !5.1E-05 1'1 t()6.9l-4 6.9E.o3 c 4.8E.()2 3.1E.o2 c 8.7E'()3 c 7.6E.()4 c 

Dibutyl phthalat. 1.0E.o' I lOE..()1 , 
 84·"·2 6.1E+03 N 1.0E+05 6.8E+04 N 3.7E+02 N l.7E+03 N 2.7E+02 
Dlcamba 3.0E.02 I 30E-Ol' 1918-OG.8 1.8E+03 " 6.1E+04 N 2.1E+04 N 1.IE+02 N 1.IE+03 N 


1.2-Dichlorob.nzene t.oE.02 I 'SE-G3 ,. 
 05-50-1 1.51:+02 • 3.7E+02 M' 3.7E+02 ... - 3:1E+Ol- .. 6:1E+Ol 9.0E'()1 
1.3.()ichlorobenzen. l.DE-Ol ft 2./iE.o] n 10£"0: &41·7).1 4.(E+OI • 1.4E+02 " 1.6E+02 N B.9E+OO " 1.8E+Ol 

1.4.()ichlorobenzen. }4'E.()} h 3.IE·0} " 2.4E.o2 r %..liE.(I1 I 
 7.5EtOl '06-4.... 7 3.2E+00 c 7.SE+00 c B.1E+OO c 2.8E·Ol c 4.7E'()1 c 1.0E'()1 

_~._... _~_"_~V_ 
Pota..lum cyanld. 
Potassium silver cyanld. 2.0E--D1 I 

Silver cyanid. 1.1X--D1 I 

2 Oi·Dt 

~,..--. S.IE+Ol " 
1.0E+OS 
6.8E+04 " 

3.3-0ichlorob.nzidin. 4.5E.o1 i 41£.01 , gl-t4·1 1.1 E+OO c 1.3E+Ol c 4.lE+OO c 1.5E·02 c 1.5E.ol c l.OE.Q4 
1.4-0ichloro-2-but.n. • .3E+OO I l..3EooOO to ~, .. 7.9E'()3 c I.BE'()2 2.0E-02 c 7.2E'()4 c I.2Eo03 c 
Dlchlorodifluorom.thane 1'0E.ol I &..7£.02 h 75-71-d 9.4E+Ol " 3.1E+02 N 3.4E+D2 ... 2.1 E+02 N 3.9E+02 N 

1.I-Dichloro.thana I.oe--Dl " 1.~.o1 h 75-34-3 S.9E+02 N 2.1E+03 N 2.3E+Ol N 5.2E+02 N B.1E+02 N 1.0E+OO 
1.2-Dichloro.than. (EDC) 1.1E-02 I 2.0E--DZ " .IE..m i UE.o3 n 5.oe t OO '07....2 3.5E'()1 c 7.7E.ol c 8.4EoOl c 7.4E'()2 c I.2E.ol c 1.0E'()3 
1.I-Dichloroethyl.n. s.oE~ , 5.7E.o2 I 7.oE-+oo 75-35-4 2.8E+02 N 4.3E+02 N 4.7E+02 N 2.1 E+02 N l.4E+02 N 3.0E.ol 
1.2-Dichloro.thyl.ne (cis) I.OE.o2 p 1.OE.o% r 7 DEtDI ,M069-2 4.3E+Ol N I.SE+02 N 1.6E+02 N 3.7E+Ol N 6.1E+Ol N 2.0E·02 
1.2-Dichloroethyl.n. (trans) 2.QE~ I 2.OE.ol r 1.0£+02 ,56-M.5 6.lE+Ol N 2.1 E+02 N 2.4E+02 N 7.3E+Ol N 1.2E+02 • 3.0E-02 
2.4-Dichloroph.noI lQE..Q3 I 3.oE-Dl r 120-8),2 I.BE+02 " 6.1E+03 N 2.1E+03 N 1.IE+Ol • 1.1E+02 • 5.0E·02 
4-(2 .... Dlchlorophenoxy)butyric Acid (2.4-0B) 50l.Q3 i I.OE-Dl r ....,,, 4.IIE+02 N I.GE+04 N 5.SE+03 N 2.9E+OI N 2.9E+02 • 

2.4.()ichlorophenoxyac.tic Acid (2.4'() 1.0E« I 1.0E..(l2 , 
 JI)f+01 901-7.5-7 6.9E+02 " 2.0E+04 • B.5E+03 • l.7E+01 N 3.7E+02 N 


1.2-Dichloropropane • .IE.oZ n 1.tE.Q3 r &6E..(I2 , t lE..(ll I 
 5.OE.oOO 71"'7-5 3.SE'()1 c 7.7E.ol c B.SE.o\ 9.9E-02 c 1.6E'()1 c 1.0E·03 
1.3.()ichloropropen. UIE.()11 l_OE-42 I '4E.o2 L 51E.ol • 5'2-75-1 7.0E·Ol c 1.6E+OO c 1.7E+OO c 4.8E-Ol c 4.0EoOl 2.0e.o4 
2.3-Dlchloropropanol l..DE-03 I 3.IlE..o3 r ,1S-2:J..t 1.8E+02 • 6.1E+03 • 2.1E+Ol • 1.IE+Ol • 1.IE+02 N 


Dichlorvo. 2.1E.Q1 I &.oE44 I 1.le..o1 r 'UE.()4 i 5J£-04. 12·73-7 1.7E+OO c 2.0E+Ol c fI.6E+OO c 2.3E-02 c 2.3E'()1 

Dicolol 4.E-01 I 4.4e-01 , "5-32-2 1.IE+OO c 1.3E+Ol c 4.4E+OO c I.SEo02 c 1.5E'()1 

Dicyclopentadi.n. l.Of.Ql' II 5.l'E..os h 
 77-1l-l 5.5E'()1 • 1.8E+OO N 2.0E+OO • 2.1EoOl N 4.2E'()1 N 


Di.ldrln ue.01 I 5.0E-C5 I 1.Be-oOt i ~.OE..os r 
 ......,., 3.0E'()2 c l.6E.oI c 1.2E'()1 c 4.2E-04 c 4.2E.o3 c 2.0E.Q4 
DI.thylene glycol. monobutyl ether 6.7E-03: p ",.~. 6.1E+D2 • 2.0E+04 • G.8E+03 N 2.1E+Ol N l.7E+02 N1.0E~ ~ 

Diethylene glycol. monoethyl eth. a..,.;.", , UE..()4 P I'I-IC).O 3.7E+03 • 1.0E+05 __ 4.1E+04 N 3.1E+OO • 2.2E+03 • 
DI(2-ethylhexyl)adipate UE-03 • '.QE41 J 'ZE.m r I.DE..o1 r •.QE.o2 103-2)-' 4.1 E+02 c 4.8E+03 c 1.6E+03 c S.8E+OO c 5.6E+Ol 
Di.thyl phthalat. ..DE.o11 1lDE..o, r ......, 4.'E+04 N 1.0E+05 1.0E+OS _. 2.9E+03 • 2.9·E+04 • 
Diethylstilbestrol 4.7E+G3 II 4.7E-tOl , ......, 1.0E.()4 c 1.2E'()3 c 4.1 E-04 c 1.4E.()6 c 1.4EoOS c 
Difenzoqulll (Av.nge) I.OE..m , ....... , 43222...... 4.9E+03 N 1.0E+OS S.SE+04 N 2.9E+02 N 2.9E+03 N 


1.I-Dllluoroethane IIE+G1 r 111;-0(11 • 75-37..- 1.00+OS 1.0E+05 I.DE+OS ..... 4.2E+04 N 8.9E+04 N 

Oilsopropyl m.thylphosphonat. 1.0£..m I I.OE.o2 r 1-4415-715-1 4.9E+Ol N 1.0E+05 5.5E+04. 2.9E+02 N 2.9E+Ol N 

I

'·'''1
3.3·-Dlm.thoxybenzldln. UE.o2 h UE..(l2 r ,,0-(10...4 3.5E+Ol c 4.1E+02 c 1.4E+02 c 4.8E'()1 c 4.BE+OO c 


Dim.thylamlne !5.TE.oI r 5.1E-08 lI. '24-4~:I 6.7Eo02 • 2.SE'()1 • 2.7EoOl • 2.1Eo02 N 3.SE'()2 N 


N-N.lJI....thylanilln. I.OC-o:l I 2~3r '2,,,-1--1 1.2E+02 N 4.1E+03 N 1.4E+03 " 7.3E+OO N 7.lE+Ol N 


2.4·Dim.thylanillne 7.tiE.o1 II '~E.ol , 6.5EoOl c 7.6E+OO c 2.6E+OD c 9.0E'()3 c 9.0E.o2 c 

2.4.()imethylaniline hydrochlOrid. fj.IE.o1 II ~8E.o1 f 21431-l1li-4 B'4E'()1 C 9.9E+OO C 3.3E+OD c 1.2E'()2 c 1.2E.ol


-, 
c 


3,3··Dimethylbenzldlne ,JEotOO It 2.lE...00 r t'''1~7 2.1E~1 c 2.SE+OO c B.3EoOl c 2.9E'()3 c 2.9E.o2 c 

1.1'()Im.thylhydruln. 2....00 I 3.~+GO I 57-14-1 1.9E'()1 c 2.2E+OO 7.4E.ol 1.9E.ol c 2.6Eo02 
 c_. I 
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1.(IE43 n 1.0E-03 , 12:l-ot-l 8.1E+01 N 2.0E+03 N 1I.8E+02 N 3.7E+00 N 3.7E+01 
2.0E.02 I 2.OE.o2, UI5..17.. 1.2E+03 N 4.1E+04 • 1.4E+04 • 7.3E+Ol N 7.3E+02 N 4.0E-4J1 

2,6·Dimethylphenol I.OE-44 I '.0E.04 r 51....28-'\ 3.7E+01 " 1.2E+03 • 4.1E+02 .' 2.2E+OO N 2.2E+01 
3.4.Oimethylphenol t.oe.ol I 1.0£-03 , ....... &.1E+01 N 2.0E+Ol • 8.8E+02 • 3.7E+00 N 3.7E+01 
Dimethyl phthelate t OE..ot h. 1.0£9(11 , 13' .. 11-3 1.0E+05 1.0E+OS 1.0E+OS 3.7E+04. 3.7E+05 N 

4.8-Dlnltro-o-cyclohexyl phenol 20£-03 I 2.0£-03 , 'n'''' 1.2E+02 N 4.1E+03 H 1.4E+03 H 7.3E+00 • 7.3E+01 
1,2·Dlnltrobenune , QE.(M P U€.oc , .,.."'" 8.1 E+OO 2.0E+02 N 8.8E+01 3.7E-41. 3.7E+00 • 
1.3·Dinitrobenune t.oE..(N1 LDE.(J4 r ..~~ 8.1E+OO Z.OE+02 N 8.8E+01 N l.7Eo01 • 3.7E+OO • 
1,4·Dinitrobenzen. 1,OE..oc p ".thE.,.. r ,....,.. 6.1 E+OO • 2.0E+02 N 6.8E+01 N 3.7E-41 • 3.7E+00 • 
2,4-Dinitrophenol 2J1E-031 2.0£-03 , "·28·' 1.2E+02 N 4.1E+03 N 1.4E+03 N 7.3E+00 • 7.3E+01 1.0E-4J2 
Dinltrotolue.,. mixture '.aE.Q1 I '.IIE..o, r 2532'·'.... 7.2E-41 C 8.4E+00 c 2.8E+00 c 9.9E-43 c 9.9E-42 c 4.0E-45 
2,4·Dinltrotoluene 2J)£·03 I 2.OE-03 r '21.. 14..2 1.2E+02 N 4.1E+03 • 1.4E+03 N 7.3E+00 • 7.3E+01 4.0E-45 
2,6-Oinltrotoluene 1..oE-OJ1'I UIIE..o3 r -,,., 6.1E+01 N 2.0E_03 N 6.8E+OZ N 3.7E+00 N 3.7E+01 3.0E-45 
Dlno.eb 1.OE-034 lJlE.a3: , 7.0£ ...00 -.e., 1I.1E+01 N 2.0E+Ol N 6.8E+02 N 3.7E+00 N 3.7E+01 
dl-n.()ctyl phthalate 4.oE-02 P 4DE-C2 t 117-1£-0 2.4E+03 N 8.2E+04 N 2.7E+04 • 1.5E-02 N 1.5E-03 N 1.0E+04 
1,4-Oloxane 1.1E-02 I "£..02, 12l-11 ..' 4.4E+01 c S.2E+02 c 1.7E+02 c 6.1E·01 c 6.1E+00 c 
Dioxin (2.3,7.8·TCDD) 1~.oO!Ii'" , SE:t05 '" lUe..o ... B 3.9E-46 c 3.8E-45 c 1.8E-45 c 4.SE-48 c 4.SE-47 c 
Diphenylamine 2.sE.oz I 2.$E--41 r 112..J8-4 1.SE+03 N S.1E-04 N 1.7E+04 N 9.1E-01 N 9.1E+02 " 
1,2-Diphenylhydrazi.,. '.DE-Ol i 7.1't-O" 122-M-7 6.1E-41 c 7.2E+00 c 2.4E+00 c 8.7E-43 c 8.4E-42 c 
Dlpl\enyl sulfone 3.0E43 P 3.0E.03 r 'U"'~8 1.8E+02 • &.1E+03 N 2.1E+03 N 1.lE-01 N 1.1E+02 N 

Diquat 2.2E43 I 2.2E43 r '*"" ......, 1.3E+02· N 4.SE+03 N iSE+03 ~ .. 8.0E+OO N 8.0E+Ol" 
Disulloton ",OE-05 I ".0£-05 f 200.0'" 2.4E+00 N 8.2E+01 N 2.7E+01 N 1.5E-41 • 1'SE+00 • 
1,4·Dlthlane I.OE.42 i lOE..o2 J ....2... 6.1E+02. 2.0E+04 " 6.8E+03 N 3.7E+01 • 3.7E+02 • 
Dluron 2.0E-03 I 2.0[-03 , 

1 "....., 1.2E+02. 4.1E+03 N 1.4E+03 N 7.3E+00 • 7.3E+01 
Endoaulfan '.OE-Ol L 1.0£-0:' , II .....' 3.7E+02. 1.2E+04 N 4.1E+Ol N 2.2E+01 • 2.2E+02 • 9.01"-41 
Endothall 2.DE.42 I 2.0£-02 I ......" " ..73-. 1.2E+03. 4.1E+04 N 1.4E+04 " 7.3E+01 • 7.3E+02 • 
End,ln 3.0E-04 I SDE-04 , . , ..._ n·'"" 1.8E+01. 8.1E+02 N 2.1E+02 N 1.1E+OO N 1.1E+01 5.0E-42 
Eplchlorohydrln 8-=..0) I 2.01E-Ol 1'1 4.2e..031 2.9E-04 I 

I 

'OM'" 7.6E+OO. 2.8E+01 N 2.9E-01 N 1.0E+OO N 2.0E+OO N 

Ethion 5.DE.cM I S.OE-04 r .....".~ __ !:~E+01. ~.~~~03. N 3.4E,,:O~ .~._ 1.~E~o.O ~ 1.8E~1 N •
·2.Eihoxy.ihano!-.-- .-- - .--------.;,e~--- ­ s. re-02 I 2 .QE-G t """"'" 2.4E+04. 1.0E+05 1.0E+OS 2.1E+02 N 1.SE+04 " 
2·Ethoxyeth8nol 8C_e 3"~' • 3.OE-Ol r ",.,... 1.8E+04. 1.0E+OS ... 1.0E+05 1.1E+03" 1.1E+04 N 

Ethyl acetate ....~, I II.OE-GI r ",.,... 1.9E+04 N 3.7E+04 sol 3.7E+04 ... 3.3E+03 N S.SE+03 N 

Ethylbenzane I.'e.. , , 2.ae-Ol I 1.00..oo 7...... , ..... ,.. 2.3E+02 ... 2.3E+02 ... 2.3E+02 ... 1.1E+03 N 1.3E+03 N 7.0E-4J1 
Ethyl chloride , ........ " .~E..' n 2.tE-03 , J.SlEtOO t •.lEta1 ....,.., 3.0E+00 c 6.SE+00 c 7.2E+00 c 2.3E+OO c 3.9E+00 c 
Ethyl.... dlamlne '.0'''' • t.DE-m I '07.'5-3 S.SE+03 N 1.0E+OS 6.2E+04 N 3.3E+02 N 3.3E+03 N 

Ethyl.... glycol , ......, I 2.QE... 1JO r '0,.,'·' 1.0E+OS 1.0E+OS 1.0E+OS 7.3E-03 N7.3E+04 N 
Ethyl • .,. glycol, mDnobuly1 ethe, '.(lUI I l.lEta. ,,,.,.., 3.1E+04" 1.0E+05 1.0E+OS 1.8E+04 N 

Ethyl • .,. oxide tOE.... h 3.~..a. '" '5."" 1.4E-41 C 3.6EoOl 3.8E001 c 1.9E·02 c 2.4EoOZ c 
Ethyl • .,. Ihiourea (ETU) 1.1E-O' h 80E., I.1E..a. ( '.0£-05 r ......, 4.4E+00 c S.2E+01 c 1.7E+01 c 8.1 E-42 c 6.1 E-41 c 

Ethylethe, 2.0£.01 I 2.DE-Ot , 
 ......, 1.8E+03 sol 1.8E+03 ... 1.8E+03 ... 7.3E+02 • 1.2E+03 • 
Ethyl melhacrylate 1.0E-02 h 9.OE-Ol , .7....' 1.4E+02 .. 1.4E+02 ... 1.4E+02 ... 3.3E+OZ • S.5E+02 N 

Fenamlphos 2.5E.cM I 2J5E-G4 I 1.SE+01 N S.1E+02 • 1.7E+02 • 9.1Eo01 • 9.1E+OO N",,...,.. 
Fluameturon 1.3£.Q21 1.3E-02 , 2114-11..2 7.9E+02 • 2.7E+04 • 8.9E+03 • 4.7E+01 • 4.7£+02 • 
Fluoride 1I,0E.42 I 4.Ge-.(ll t • .....a-. 3.7E-03 • 1.0E+05 4.1E+04. 2.2E+03 • 
fornesafen UE.Qt i ue-Ol r 2.8E+OO c 3.0E+01 c 1.0E+01 3.SE-42 c 3.5E-41· 

I "'....,.. 
Fonofos Z.OE-03 I 2.0£-03 f ....".. 1.2E+02 • 4.1E+03 N 1.4E+03 N 7.3E+OO • 7.3E+Ol N 

Formaldehyde ".6OE-02' 1.5E..o1 I ....E.02 I 1.:£..0. , .....~ 1.1E+01 c 1.2E+02 c 4.2E+01 1.5E-41 c 1.5E+OO c 
Formic Acid 2.OE".-(I01'I .IIE.,.. P 1.0E+OS 1.0E+OS 1.0E+OS .... 3.11"+00 • 7.3E+04 N~I''''
FlII'lIn UE.030 I l.tIE..aJ , 1'0...00-' 2.5£+00 • 8.81"+00 N 9oSE+00 II 3.7E+OO • 6.1 E+OO • 
Furazolidone UE-oG I'l S.IE.oo r .7-4 ..... 1.3E-41 c 1.5E+00 5.0E-41 c 1.8E-43 c 1.8E-42 c 
Furfural 10E4) j 1.4E4Z " .... '·1 1.6E+02 • 8.1 E+OJ N 2.1E+03 N 5.2E+01 • 1.11"+02 • 
Glycldaldehyde ·HIE-Oot , 2.tE-G4 " 7t5-.... 2.4E+01 • 8.2E+02 " 2.7E+02 .. 1.0E+OO N 1.5E+01 
Glyphosate 1.0£.01 I I DE.a, f 8.1E+03 H 1.0E+05 8.8E+04 .. 3.7E+02 • 3.7E+03 • 

I 
I·';::=H~tachlor '.51:0000 I S.CE-04 I .... .00 I 5.QE-G4 r 1.1E-41 c 1.3E+00 c 4.3E-41 c 1.SE-43 c 1.5E002 c 1.0E+OO 

Heptachlor epoxide ,thou I 1.liIE.(I$1 '.IIE.oo I 1.3E..Q5r '.CE..o1 10240.51..3 S.3E-42 c 8.31"-41 2.1E-41 c 7.4E-04 c 7.4E-43 c 3.0E-4J2 
Heubromobenzene J.Ge.cQ I 2.OE.o3 r '7..2·1 1.1£+02 " 4.1E+03 • 1.4E+03 N 7.3E+OO N 7.3E+01I
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Hexachlorobutadlena 
HCH (alpha) 

7.1E-02'1 

I.3E..oo I 

2.1lE.04 h 7.7'E.Q21 

''')E'''' 
20E.Q4 , I,-M-l 

,,~"
6.2E+OO c 
I.OE.(I2 c 

8.7E.(I2 c 
1,IE.(I3 c 1,IE.(IZ c 

HCH (beta) 1.8E.aG I I.IE"" J,t.a5-7 3.2E.(II c 3.2E+OO c 1.4E+OO c ·3.7E.(I3 c 3,7E.(I2 c 1.0E·04 
HCH (gamma) Lindane 1.3E,,00 h S.0E-04 I 1.3£"'r '0£.04 , 2.DE-O' 5I-MI-CI 4.4E·Ol c 4.4E+OO c 1.9E+OO c S.2E.(I3 c S.2E.(I2 c S.OE.(I4 
HCH·teclmical t.IE.OO I t.IE"" -/3., 3.2E·Ol c 3.2E+OO c 1.4E+OO c 3,8E.(I3 c 3.7E.(I2 c 1.0E.(I4 
Hexachlorocyclopenledlene $.0£.03 I 6,7£-05 I 3.7E+02 • 1.2E+04 • 4.1E+Ol " 2.1E.(II • 2.2E+02 • 2.0E+01 ·..··, ..,.. 
Hexachlorodlbenzo·p.dloxln mixture (HxCD 8.2E..oJ I .aE-oOJ I 19608-7.·3 7.8E-OS c 9.2E.(I4 c 3.1E.(I4 c 1.5E.(I6 c 1.IE.(IS c 
Hexachloroethane '_E-02 I tOE-03 I 1.&£-021 1.1£-03 r IP.PM 3.SE+Ol c 4.1 E+02 c 1.4E+02 4.8E.(II c 4.BE+OO c 2.0E.(I2 
Hexachlorophene !.D£...(W I 30E..(M r 1,8E+Ol • 6.1E+02 " 2.1E+02 " 1.IE+OO • 1.1E+Ol...,... 

121.32__HexBhydro-l.3,S-Irlnltro.l,3,S.trlazine 1.1E-Ot I 30E..Q:3 I 1.1E.o, , :I,DE·03 r 4,4E+OO c S.2E+Ol c bE+Ol 6.1E.(I2 c 6.1E.(II 
1,6·Hexamethylene dllsocyanale 2.tE.(16 r 2,E-Dl1 121.01-0 1.7E·Ol • S.8E+OO • 2.0E+OO " 1.0E.(I2 • 1.0E.(I1I
n-Hexlne .. 11E.o1 p 5TE-OZ I "0.54-3 1,1E+02 Nt 1.IE+02 uI 1.IE+02 ... 2.1E+02 • 4.2E+02 • 
Hexa:rlnone S.3E..m I 3,3IIE-02 r 51135-04-2 2.0E+03 • 8.7E+04 • 2,3E+04 • 1.2E+02 • 1.2E+Ol • 
Hydrazlne, hydrazlne sulfate 3.DE+OO I 1.1'E.o1 I 302.01-2 1,8E-Ol c 1.9E+OO c 6.4E.(II 3.9E-04 c 2.2E.(I2 c 
Hydrogen chlorid" ue.m • 

I 
7847.01-0 1.0E+OS 1.0E+OS I,OE+OS 2,1E+Ol • 

Hydrogen sulfide 3OE.m I 51£.Q4 • 77&l-0iS-4 I,BE+02 • 6,IE+03 • 2.1E+03 • 2.1E+OO • 1.1E+02 • 
p-Hydroqulnone UE-OJ P 4.0E-02 P 5.6e~ , 4QE-02 I 123-3'-9 8,7E+OO c I,OE+02 c 3.4E+Ol 1.2E.(II c 1.2E+OO c 
Iron 30E-O, ,. 14.J8.19-I 2,3E+04 • I,OE+OS 1.0E+OS 1.IE+04 • 
laobutanol 30E-Ol t 30E-01 , 71·13-1 1,3E+04 • 4,OE+04 .., 4,OE+04 .., 1.1 E+03 • 1.BE+Ol • 
Isophorone t.5E44 I 20E-01 I 9.51£.04, ZOE-Ol r 7111·!9.' S,IE+02 C 6,OE+03 c 2.0E+Ol c 7,1E+OO c 7.1E+01 3.0E.(I2 
Isopropalin 16l'-D2 I 15E-02 r 3lA20-53-ft 9.2E+02 • 3.1E+04 • 1.0E+04 • S,SE+Ol • S.SE+02 • 
Isopropyl methyl phosphonlc acid 1.00-O' r 10£-01 t "32-54-8 6,IE+03 • 1.0E+OS 6.8E+04" 3.7E+02 • J,7E+OJ • 
Kepone _ '~:OO_P_ Z~~_P ____ ~ ___ 143-5G-O 6.1 E.(I2 c 7,2E.(II c 2,4E.(II 8.4E.(IJ c 
Lead _l1li L..." BHOd G. EPo\ _., !fUll!( (I_j ..d TRW II -4.0E+o2 --a,OE+02 - - ir,OE+02 ----- - -.- ·1.SE+O'----­
Lead (tatnMthyl) 10(.07 I 

1.5E+Ol 1.39-92-' 

7111.a)·' 6.1 E.(Il • 2.0E-Ol • 6.8E-02 • 3.7E.(I3 • 
lith;um 2.0£'-02 • 7430-93-2 1.8E+o3 N 4,1 E+04 • 2.3E+04 • 7.3E+02 • 
Malathion 2.0Eo02 , 2.oE.o2 , '21.75-5 I.ZE+03 • 4,IE+04 • 1.4E+04 • 7.3E+Ol • 7.3E+02 • 
Maleic anhydride 1.01'.01 I l.0f:-0lr ,O...3,.e 6.1E+03 N 1.0E+OS 6.8E+04 • 3,7E+02 • 3.7E+OJ • 
Manganese and compounds 4.1E-G2 I 14E-05 I 7'-'11-5 3.2E+03 • 4.7E+04 • 3.SE+04 S.IE.(I2 • 1.7E+OJ •.... ..,,Mophosfolan 9..Dt:-06 II tOE.(I5, 5.SE+OO N 1.8E+02 • 6.2E+01 3.3E.(Il" 3.lE+OO • 
Meplquat l.o~~ i 3.0£-02 r lU01zr...4 1.8E+03 N e.1E+04 • 2.1E+04 • 1.IE+02 • 1.IE+03 • 
2.Mercaptobenzothiazole 2.tE'-02 n 1.0£-0' n 2.IIE.oZ r 1.0£-01 , 1....31).4 1,7£+01 c 2.0E+02 c 6.6E+01 2.3E.(II c 2.3E+OO c 
Mercury and compounds l.OE.Q4 I 2 OiE+OO 7.'1."".1 2.lE+Ol • 6.1 E+02 " 3.4E+02 1.IE+01 
Mercury (elemental) llE.05- I 30£44 7.,..97.. 3.1E.(II " \.OE.(II 
Mercury (mathyl) I.OE44 I 21967·12-1 6.1E+OO • 2,OE+02 " 6,BE+01 3.7E+OO •I
Mathacrylonitrile I..oE44 i '.OIE-04 h 12"'.7 2.1 E+OO • 8.8 E+OO • 9.3E+OO 7.3E.(II " 1.0E+OO " 
Methanol 5.CIE-0' I 50£-01 r 17-56.' l.1 E+04 • 1.0E+OS 1.0E+OS 1.8E+03 " 1.8E+04 • 
Methldathlon 1.0E.03 I 1.0E43 • Mlo.37.a e.1E+Ol • 2,OE+03 " 6.8E+02 " 3,7E+OO " J.7E+01 
Methoxychlor '.OE-031 1!I.Of:-Illr 

I 
.oe.Clt 12-43-4 3.1E+02 • 1,OE+04 • 3.4E+03 " 1.8E+Ol • 1.BE+02 • 8.0E+OO 

Mathyl acetate 1.0e.00 h 1.00..oD r .0·20-D 2.ZE+04 • 9.6E+04 • 1.0E+OS 3,7E+03. 6.1E+OJ • 
Methyl acrylate lOI:412 ,3.0E~ h OG-ll-3 7.0E+Ol • 2.lE+02 • 2.6E+02 • 1.1E+02 • 1.BE+02 • 
2oMethylan;lIne (cHoluldlne) U"'J1 • 2.4UII r .....,.. 2.0E+OO c 2.4E+Ol c 8.0E+OO· c 2.BE.(I2 c ·2.8E.(I1 
2·Methyl-k:hlorophenoxyacetic acid 5.0[.(10 I 5.DE-04 , "'-7.... l.IE+O' • I,OE+03 " 3,4E+02 " I.BE+OO " 1.8E+O' 
4-(2oMethYI-k:hlorop/Mnoxy) butyric acid (MCPB) '.OE-02 I UE.(I2 r "'..a1-5 8.1E+02 • 2.0E+04 • 6.BE+03 • 3.7E+Ol " 3.7E+02 " 
2-(2oMethyl-k:hlorop/Mnoxy) propionic acid t.QE.Q3 I 1.01:-'13 , .,., e.l E+Ol • 2.0E+Ol • 6.BE+02 • 3.7E+OO " 3.7E+01 
2-(2oMethyl.l,4<hlorophenoxyl propioniC acid (MCPP) 1.0E.Q3 I t.O£-Ill , ,......77-. e.1E+01 • 2,OE+03 " 6,BE+02 • 3,7E+OO " l.7E+Ol 
Methylcyclohaxane '.6E-01 t '.IE-'lt h '01-17·, 1.4E+02 .. 1.4E+02 ... 1.4E+02 3.1E+03" S.2E+Ol • 
4,4'oMethylene bls(2-ehloroanlline) ue..., , 7.0!.(Wo h 13UI1 h 'OE<U, '01.144 l.7E+OO c 4,4E+Ol c I.SE+Ol c 5.2E.(I2 c 5.2E.(II 
4,4'.Methylene bla(N,N'-4Ilmethyl)..,iline ....... I 4et:.o2 r 'Ot-fU·1 1.1E+Ol c I.2E+02 c 4.2E+Ol I.SE.(II c 1.5E+OO c 
Methylene bromide 1.0E-G2 h 10£-4.2 , ,...... 1.4E+02 • S.5E+02 • S,9E+02 • 3.7E+Ol • 6.1E+Ol 
Methylene chloride ,~.... I I.CIE-C2 I 1.IE43 , '.IE.at h ,...... 8.9E+OO c 2.1E+01 c 2,2E+Ol c 4.1E+OO c 4,lE+OO c 1.0E.(I3 
4,4'oMethylenlldlphenyilsocyanate 1.7E44 , 1.7E.a.. I '01 ...... 1.0E+Ol • 3.SE+02 • 1,2E+02 • 1.2E.(II • 6,2E+OO " 
Methyl "thylketone '.CE-41 I 1.4E..oo I ..~I 
 1&-n.. 3.ZE+04 • 3.4E+04 .. 3,4E+04 ... S.2E+03 "7.1E+03 " 
Methyl hydraq:lne , IE_ • "IE.oo r ...,... 4.4E.(II c S.2E+OO c 1.7E+OO c 6.1E.(I3 c 6.1E.(I2 c 
Methylleobutyl ketone I.~E-C2 " '.6E41 I '01-10-1 5.8E+OJ • 1.7E+04 uI 1.7E+04 ... 3.1E+03 "2,()E+03 " 
Methyl mercaptan I.7E44 r 1.7E44. til ,....... 74-93-t l.SE+01 " 1.2E+Ol • 3,9E+02 • 2.1E+OO • 2.1E+Ol3."~1 
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Methyl methacrylate 
2-Methyl-5-nHroanlllne ).3E-02 1'1 3.3E..Q2 f c 1.7E+OZ c Z.OE+OO c"-6$"
Methyl parathIon 2.!i!-04 I 1.5E-4' , 200<»<1 1.SE+01 N S.1E+OZ N 1.7E+02 N 9.1E+OO N 

2-Methylphenol 5,OE-02 • 6.DE.02 , ......., l.1 E+Ol N l.OE+OS 3.4E+04 N 1.BE+02 N 1.BE+Ol N B.OE'()l 
3-Methylphenol 5.0E..02 :II 5.DE.02 , ,....... 3.1 E+03 N l.OE+OS 3.4E+04 N 1.8E+02 N 1.BE+Ol N 

4-Methylphenol !l.DE-Ol h .&.OE-Ol , ,......., 3.1E+02 N 1.0E+04 N 3.4E+Ol N 1.8E+01 N 1.BE+OZ N 

Methyl phosphonic acid 2.DE-D2 P Z.DE.ol r 1&3-13-5 1.2E+03 N 4.1E+04 N 1.4E+04 " 7.3E+01 N 7.3E+OZ N 

Methyl styre .. (mixture) II.DE-Dl h "E.ol h 25013-'5-4 1.3E+02 N S.6E+02 N 6.0E+02 " 4.ZE+01 N I.OE+Ol 
Methylslyre.. (alpha) 1,OE.cz h 11l£..Q'lr .....,.. 6.BE+OZ ... 6.BE+02 ... 6.8E+02 ... 2.6E+02 N 4.3E+OZ N 

Methyl tertbutylether IMTBE) , 8.~~1 I '6J4..~ 3.1E+03 N 2.0E+Ol 
Metolae!or (Dual) t.SE.(I1 I UE.(II , 501 21e.--4-2 9.2E+Ol N 1.0E+OS 1.0E+OS S.SE+OZ N S.SE+Ol N 

Mire. l.aeotoOO 1'1 2.aE"'" 1 1.4E·ao , 21.1E"'" r --..., 2.7E-01 c l.2E+OO c 1.1E+OO c l.7E-03 c 3.7E'()2 c 
Molybdenum 50E-Ol I 3.9E+02 N 1.0E+04 N S.7E+Ol' N 1.8E+02 N 

3~~1 

I ",.....' 
Monochloramlne 1'oE.(I1 h 1.1)£.(11 h lD!)5.!III)..l 6.1E+Ol N 1.0E+OS 6.8E+04 N l.7E+02 N l.7E+Ol N 

Naled 2..oE-03 I UE-43r 300-1&.5 1.2E+02 N 4.1 E+Ol N 1.4E+Ol N 7.lE+OO N 7.3E+Ol 
Nickel and compounds 2..0£-02 I · 1.0I;·021440-0M "6E+Ol N 4.1E+04 N 2.3E+04 N 7.3E+02 N 7.0E+OO 
Nickel refinery dust '.4E.o1 I IVa 1.1 E+04 c 2.2E+D4 c 2.SE+04 c a.OE-03 c 
NickelsubsuHide 171·00 , I:ZOlS-n-2 S.2E+03 c 1.1E+04 c 1.ZE+04 c 4.0E-Ol cI 
Nitrate T.p W.ter Scnen.... Lwet a..eeI on 1nf....1MOAEL (... IRIS~ 1.OEotOI '''"7·55-' 1.0E+04 
Nitric Oxide 1.OE.(II • 101C1l~J-1 8.1E+03 N 1.0E+OS 6.8E+04 N 3.7E+03 N 

Nitrite T-PMWar ~l"Mntng 1I!•• B_~ !"~ ~n.!"~1 N_O~EL~("!.I~~ l.oE-a.03 141t'.U-O 1.0E+03 
2-Nltroanlline UE..Q!!i p 2.QE.o!i p 11.14"" 1.8E+OO N a.IE+ol-;'-Z·.lE+o·f ·~.OE-OI-;'·1.1-E+OO-N--·--
Nitrobenzene o.oe..,. , 5.7E:-4M h ......, 2.0E+01 N 1.1E+OZ N 1.1E+OZ N 2.1E+OO N 3.4E+OO N 7.0E'()3 
Nitrofurantoin 1..oE...o:z h 1.OE.o:z r 17·21)..' 4.3E+03 N 1.0E+05 4.8E+04 N 2.6E+OZ N Z.6E+03 N 

Nitrofurazone ,.se.OO h I~E.oo h 9087...0 3.2E'()1 c 3.8E+OO c 1.3E+OO c 7.2E'()4 c 4.SE'()Z c 
Nitrogen dioxide '.D£+OCJ • ,0,102-44,( 8.1E+04 N 1.0E+OS 1.0E+OS 3.7E+04 N 

4-Nitrophenol &DE...o3 n 1.0E·03 r '00.02., 4.9E+02 N 1.BE+D4 N S.SE+Ol N 2.9E+0' N 2.9E+02 N 

2-Nitropropane t . .r.oo , 6.1£...03 r '.4E...ao h 6.1£.03 I 6.BE'()2 c 8.1E'()1 c 3.4E'() 1 c 7.2E'()4 c 1.2E'()l c "'.....
N-Nitrolodi-n-butylamine !..CC..OO I UI~~i 124·'8-3 2.4E-02 c 8.2E'()2 c 8.5E-02 c 1.2E'()l c 2.OE'()3 c 
N-Nltrosodlethanolamlne 2.ee.oo I 2.IE.OO r 11'&-54-1 1.7E'()1 c 2.0E+OO c 6.BE'()1 c 2.4E'()3 c 2.4E'()Z c 
N-Nitrosodlathylamlne ,,5E4-DI I 1.5f:..oll ~18-5 3.2E'()l c UE'()2 c 1.3E'()2 c 4.SE'()S c 4.SE'()4 c 
N-Nltrosodlmethylamlne 6.1E.O' I 8.oe.oe p 4.11:.01 I 111-15-1 9.5E'()l c 1.1E.()1 c 3.BE'()Z c 1.4E'()4 c 1.3E-03 c 
N-Nltrosodlphenylamine 4.1£-03' ue..oz p ~..8Ee , ~ 9.9E+01 c 1.2E+03 c 3.9E+02 c 1.4E+OO c 1.4E+01 c 8.0E'()Z 
N-Nltroso dl-n..propylamlne 1.oE+OO i '.DE..ao f 621-M-7 7.0E'()2 c B.2E'()1 c 2.7E-01 c 9.6E'()4 c 9.6E-03 c Z.OE'()6 
N-Nilroso-N-rnlllhylethylamine 2.2E+O, I 1.2£.01 f 105&15-1 2.2E'()2 c 2.6E'()1 8.7E'()2 c 3.1E-04 c 3.1E-03 c 
N-Nltrosopyrrolldlne l1E-t-OO ......., 2.3E'()1 c 2.7E+OO 9.1E'()1 c 3.1E-03 c 3.2E-02 cI Z.1:E~1 

m-Nltrololuene I.oe...ol p UE-OI, 1.6E+Ol N 4.' E+D4 N 2.3E+04 N 7.3E+Ol N 1.2E+02 " 
I _.,

o-Nltrotolue.. 2.3E...ol p :Z.3E-O' r 11.4)1-1 1.8E+04 N 1.0E+OS 1.0E+05 a.4E+OZ N 1.4E+03 N 
p-Nitrotolue.. '.1..... 1.DE...oI p 1.0e-02 ........ 3.8E+Ol c 3.4E+OZ c 1.9E+02 c l.7E+01 N 4.0E+OO cI 

NuSlar ' 7.tIIi£-4M I 1.~-4M , 1ISs».1e., 4.3E+01 N 1.4E+03 N 4.8E+02 N 2.6E+OO ,,2.6E+01 N 

Octahydro-l357-tetranltro-1357 - tetrazocine (HMX) S.oE..(g' I 5.~-Ol , . :MOI ...·n...o 3.1 E+Ol H 1.0E+05 3.4E+04 H 1.8E+OZ N 1.BE+03 N 

OryzaUn 5.oe-O% I 5.0E:-02 r IOQU-III-l l.1E+Ol N 1.0E+05 3,4E+04 N 1.8E+02 N 1.BE+03 N 

Oxadlazon 5.DE-03 i 5.OE:.o3 r 3.1E+02 N 1.0E+D4 H l.4E+03 N 1.8E+01 N 1.BE+02 N 

I ,......... 
Oxamyl l.5E.Q2 I l.sE.o:z r 2.OI!oto02 2:1'3:5-22-0 1.SE+03 N S.1E+04 H 1.7E+04 N 9.1E+01 N 9.1E+OZ N 

Oxyfluorfen 3oE.-OJ • 30E~l , Q17c.oJ.3 1.BE+02 N a.1E+03 N 2.1E+03 N 1.'E+Ol N 1.lE+02 N 
Paraquat .. ..5E-03. ".5f:-Olr 2.7E+02 N 9.2E+Ol N 3.1E+03 N 1.&E+Ol N 1.6E+02 N 

I, .....''-,
Parathion ',GEe h UIE-03 f 5&-31.' l.7E+02 " 1.2E+04 N 4.1E+03 N Z.2E+Ol N 2.2E+OZ N_.
Penlachlorobanzene 1.QE-4M i UIE'-4M, 4.9E+Ol Ii 1.61:+03 H S.SE+OZ N 2.9E+OO N 2.9E+Ol I
Pentachloronltrobenzene HE·en h 3.0E...Q3 I 2.IE-ol r 3.oE..03 , 1.9E+OO c 2.2E+01 c 7.4E+OO c 2.8E-02 c Z.6E'()1 "..... 
Pentachlorophenol UE~11 3.GIE..Q2 1 I..2E-01 r 1.0[..Q2 , 10E..aG 11.-..r; 3.0E+OO c 4.8E+01 c 1.DE+Ol c S.6E-02 c S.6E'()1 c 1.DE-03 
Perchlorate us:.... ", 1101·10-3 7.BE+OO N 2.0E+02 N 1.1E+OZ " l.7E+OO N 

Perrnethrln """.... , a.0E.(d r 521'5-p..1 l.1E+Ol N 1.0E+OS 3.4E+04 N 1.8E+02 N 1.8E+Ol N 

Phenol 3.OE.o1 I ' 1.BE+04 N 1.0E+OS 1.0E+OS 1.1E+04 N S.OE+OO 

I 
,,-.....I 

Phenothiazine %.OE.Q3 n 2.0£-03 , 1.2E+02 N 4.1E+03 N 1.4E+03 N 7.3E+OO N 7.3E+01 
m-Phenylanedlamlne '.O£..(t3 J '.OE.(Q. f 3.7E+02 N 1.2E+04 N 4.1E+03 N 2.2E+01 N 2.2E+02 N,~. 

p-Phenylenedlamlne '.1£"...0. h 1.IE.(I1 r ,........ 1.2E+04 N 1.0E+05 1.0E~ _ 6.9E+02 N 6.9E+Ol N 

Phenylmercuric aCilala &'oE... I a.OE-05 , 4.9£+00 N 1.6E+Q2 N 5.SE+01 N Z.9E'()1 N Z.9E+OO NI "...... 
:~,,.. N5HA 
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2-Phenylphenol 
Phe,phln. 
Phe,phone: acid 

~,0E-04 h UE-06 I :lLQ&.M 

2-II!.o) • 

1&03-5'·2 ,......... 1.8E+01 e.1E+02 N 

N 

phospho..... (whit.) JJ)6-O!i I 1n3-1....a 1.SE+OO II 4.1E+Ol N 2.3E+01 II • 7.3E.o1 H 

~-Phthalic acid 
Phthalic anhydride 

t,DE-OO h 

:U£tOO I 

1':.00 ,._. 101).2:1-0 

......... 
6.1E+04 
1.0E+05 

" 
.... 

1.0E+05 
1.0E+OS 

.... 1.0E+05 
1.0E+OS 

3.7E+03 
1.21'+02 

N 

N 

3.7E+04 
7.3E+04 

" 
" 

Polybrominllted blph.nyls 11.9£+00 1'1 1.flE.05 h 8IE..oo .. 1,Q6..oI r S.SE~2 c UE.o1 c 2.2E.o1 c 7.6E-OII c 7.6E.o3 e 
Polychlorlnatad blph.nyls (PCBs) 2.oe,.OO 1__ , i,OE"OO 1 5.DE.ot 1:)38.)1..) 2.2E.(Il c 2.IE+OO c 8.31:.01 c 3..4E.o3 c 3.4E.o2 c 
AroclDr 1016 1.1)£'" I 7,00.02 I r,QE.t5 r '2el.. 11~2 3.91:+00 N 8.2E+Ol c 2..4E+01 c 9.61:.02 c 9.6E.o1 c 
Arocior 1221 2lJE...OO I UIE.OO i 1HOI-a.2 2.21..01 c 2.9E+OO c 8.3E~1 c 3.4E-03 c 3.4E.o2 c 
Aroc:1or 1232 :r.oe...oo I 2 CIE..... I 11,4.'·16-6 2.2E.o1 c 2.9E+00 c 8.3E.o1 c 3.4E.o3 c 3.41::.02 c 
Arodor 1242 :trJ£*oo , 2.ae;.OO i e'!34tg.,2,., 2.2E.o1 c 2.9E+OO c 8.3E~1 c 3.4E.o3 c 3.4E.o2 c 
Arodor 1248 2.01!>00 I 2.oe:...oo I 126'2·21-8 2.21..0'1 c 2.11.+00 C 8.31:.01 c 3.4E.Q3 c 3..4E.o2 c 
Aroclor 1254 
Aruc:Ior1260 

:uetOO i 

1lII!"I01 
2' OE-D5 , 2.D£4l 

2,0£.00 
:z.ae..os , 1lDa1·a., 

"098-&2·5 

2.21::.01 
2.2E.o1 

c 
C 

2.9E+OO 
;.!.YI:.+W 

c 
c 

8.3£.01 
8.3£.01 

c 
c 

3.4E.o3 
a.4J:.-ua 

c 
c 

3.4E.o2 
3.4E.o2 

c 
c 

PoiynU<llau aromatic: hydrocarbons 
Al:anaphlh.ne I»E.Q2 I $.00-02 , f3.l.t-t 3.7E+Ol II 3.8E+04 II 3.3E+04 II 2.2E+02 • 3.71::+02 • 2.9E+01 
Amhra".n. 
B.nz[.lanthrau.... 
B.nlto[blfluoranthene 

1.3E..Q1 n 

l.3E..cn It 

3J)E4J'1 I 

3,1£.af" 

3.1£.af fl 

3.0E~1 , 1»12·' ......._. 2.2E+04 
6.2E.o1 
6.2E.o1 

II 

c 
1.0E+ll5 
7.8E+<IO 
7.8E+oO 

.... 1.0E+05 
2.3E+00 
2.3E+<I0 

c 
c 

t.1E+03. 
2.2E.o2 c 
2.2E.o2 c 

1.8E+03 
9.2E.o2 
9.2E.o2 

• 
c 
c 

5.9E+02 
8.0E.o2 
2.0E.o1 

Banzo[klfluoranthena 1.3E-02 ft ;t..1E~" 201-00-0 6.21:+00 7.8E+01 c 2.lE+01 c 2.21::-01 c 9.2E.o1 c 2.01::+00 
Benlto[alPY"'n. l.3E+OO j J.'E·OO ... 2.I>E.o1 61)..U.f 6.2E.o2 c 7.8E.ol c 2.3E~1 c 2.2E.o3 c 9.2E.o3 c 4.0E.o1 
Chry..ne 
Dibenz{ahlamh_. 

1..3E.03 l1'li 

7.31+00 ... 

),1£-03 n 

=-.1£.00 n 

2tl-Ol·9 ....." 6.2E+01 
6.2E.o2 

c 
c 

7.8E+<I2 
7.8E.ol 

c 
c 

2.3E+02 
2.3E.ol 

c 
c 

2.2E+OO 
2.2E.o3 

c 
c 

9.2E+00 
9.2E.o3 

c 
c 

8.0E+OO 
8.0E.oa 

Fluoranthan. .DE-42 4,1JE-el , :zo&.<4A-O 2.3e+03 II 8.2E+04 H 2.4E+04 H 1.5E+02 ,,1.5E+03 • 2.11:+02 
Fluoren. ".1JE-021 ...-4: , M-n.' 2.6E+Ol H 3.3E+04 " 2.6E+04 .. 1.5E+02 • 2.4E+02 " 2.8E+01 
Ind.no[1.2,3-<:d]PY"'M 1..3E.oI n 31£..0' fl 1&).3"'6 6.2E.o1 c 7.8E+OO c 2.lE+00 c 2.2e.o2 c 9.2E.o2 c 7.0e.o1 
Naph1halen. 
Pyl'9ne 

l,H-Ol I 

SDE..o2 I 

UE~ I 

).0E-C2 , 

3Df..03 .'.:1<).,1 ,....... 1.2E+02 
2.31.+03 

N 

N 

1.9E+02 
S.'I:+04 

N 

H 

2.1E+02 
3.2E+04 

N 

N 

3.1E+OO 
1.1 E+02 

N 

N 

6.2E+00 
UIE+02 

II 

.. 
4.0E+00 
2.1 E+02 

Prometon UE.02 I 1.5E-C2 , 181!).tl-O 9.2E+02 II 3.1E+04 H 1.0E+04 II 5.5E+01 • 5.SE+02 II 

Prometryn .-OE.03 I ·U£..e3, niMH 2.4E+02 N 8.2E+03 N 2.7E+03 II 1.5E+<I1 N 1.5E+02 II 

"ropachlor 1.3E« I t~-C2 , 11111-11-1 7.9E+02 " 2.7E+04 II 8.9E+03 N 4.7E+<I1 N 4.7E+02 II 

PropanU 
Propal1libl 
Propargylllicohol 
Propazlne 

:s.H4il 

~.0E.Q2' I 

2...... 
l_O£-O1 

5.U£.cl r 

2._, 
:t.OE-03 , 

UrI.olr 

......... 
2311-35-& 

,OMt-7,_. 
3.'1E+02 
1.21::+03 
1.2E+02 
1.2E+03 

N 

II 

II 

" 

1.0E+<I4 
4.1E+04 
4. 1E+<I3 
4.1E+<I4 

II 

H 

H 

II 

3.4E+03 
1.41::+04 
1.4E+03 
1.4E+<I4 

" 
" 
H 

II 

1.81::+<11 
7.3E+<I1 
7.3E+OO 
7.3£+01 

" 1.8E+02 
,,1.3E+02 
,,1.3E+01 
H 1.3E+02 

II 

N 

II 

N 

Proplc:onllzol. 1...... t.3E-Ol , 10201-10-1 7.9E+02 II 2.71::+04 " 1I.9E+03 II 4.7£+01 " 4.7E+02 N 

n-Propyib.nzen. 1.DE4t n tlJlE..Ql , 10.).65-' 1.4E+02 " 2.4E+02 HI 2.4E+02 ... 3.7E+01 II 6.1 E+01 N 

Propylene glycol s..t.IE-tl1. , 1.5E<D4. P 151.t6-fJ 3.0E+04 N 1.0E+05 1.OE+OS 3.1E+OO N 1.8E+04 N 

"ropyl.n. glycol, monotIthy! .ther 1.01..01 h 111.,35,.3 4.3E+04 II t.OE+OS _ 1.0E+05 2.EI::+04 " 
Propyl.ne glycol, _thy! ath... 1.0E-Cn h 5.1E-Ol I tOE" 't07"", 4.3E+04 N 1.0E+05 _ 1.0E+OS 2.1E+03 N 2.6E+04 N 

Propylene oxida 7.4'-01 f •.IE.c3 f DE.., ~ IlEa 1 16-58-t 1.9E+OO c 9.1 E+OO c 7.3E+OO c 5.2E.o1 c 2.210.01 e 
Pursuit l.s.If'-CI\ 4 :tiE..o, , 813350714 1.5E+04 II 1.0E+05 _ 1.0E+OS .,.. 9.1E+02 9.1E+03 N 

PyrldilHo l..oE-oJ, j 1,01-03 r l1o.aa.1 1I.1e+01 • Z.OE+03 • 6.8E+02 N 3.7E"'OO 3.710+01 II 

Quinoline 3.«.00 t.IE'" r t'-22.t 1.6E.o1 c 1.9E+OO c UE.o1 c $.6E-OII c 2.2E.o2 c 
RDX (Cyclonltel 
R..me1hrln 
Ronnel 

1,1£.(11 3.01:43- I 

3.oE42' I 

6_' 

i11:oG1, 3.1)£..(13 ~ 

-.0:/, 
s.oe..Q2 , 

121.Q4 

,......... 
~ 

4.4E+OO 
1.8E+03 
3.1E+03 

c 
• 
• 

S.2E+01 
'.110+<14 
1.01::+<IS 

c 
H 

_ 

1.7E+01 
2.1E+<I4 
3.4E+04 

c 
" 
" 

6.1E.02 
1.1E+02 
1.8E+02 

c 6.'1E.(I1 
N 1.1E+03 
,,'.8E+03 

c 
II 

N 

Rot.none 4.0£-03 ._OE~ , &!.,... 2.4E+02 II 8.2E+<I3 .. 2.7E+03 • 1.5E+01 N 1.!E+02 N 

S.I.nioue Acid 5'"43 I n~ 3.1 E+02 II l.OE+04 N 3.4E+03 II 1.8&.+02 N 

S.lenium 6.,,", • 5,(I£...c1 1712""'''2 3.9E+02 .. 1.0E+04 .. 5.7E+03 N 1.8E+02 " 3.0E.o1 
SIIv.r lind compounde ~DE:03 t 7440-22'" 3.9E+02 N l.OE+04 " S.7E+03 • 1.aE+02 " 2.0E+oo 
Simazln. tE..ot h fi.l)£-Cl4 ue.., .. 'z,IE..03 f 4..«:....00 122..)6.1 UE+OO e 4.8E+01 c 1.6E+01 c 5.6E.02 c 5.6E.o1 c 
Sodium azld. 4.DE-C3j • .oe43 r 21i1Z1-"... 2.4E+0.2 • 8.2E+03 OJ 2.7E+03 • 1.SE+01 N 1.SE+02 " 
Sodillm dl.thyldlthlocalbamate 1.1£-01 ,. ;UO~ 4 2.1£"'1, ::t0E..02 r .,..... ,f..6 1.8E+OO c 2.1E+O'I c 7.1 E+OO c 2.5E.02 c 2.5£.01 c 
Sodilim ftuoroactltllt. 2_ 4 .:tOE-Cl , u,,14" 1.2E+OO N 4.1&.+01 • 1.4E+Q1 .. 7.3E.02 N 7.3E.o1 N 

Sodium rnelaVanadat. 1.DEC ... 1.DE.(l,) , "lU.2W II. 1 E+01 H 2.0E+G.l • 6.8E+OZ • 3.7E+OO H 3.11!+01 N 

P4IIQf:7 12J1812OC131:<1.5 ....."_I 



i ",7E+O" N 

Strycllnlne lJiE:.(M.1 1.8El+01 N 8.1E+02 " 2.1El+02 " 1.1E+OO N 1.1E+01 Nlco;.<>e. !01.:<.' 
Styrene 20E4' I 2.1lIE..Q. I t.DE" 1.0E ..02 tQG..4l·$ 1.7E+03 ... 1.7El+03 ... 1,7E+03 ... 1.1E+03 N 1.6E+03 N 2.OE... , 
2,3,7,8·TCDD (elJoxln) 1.5104-06 h 1.6;..- h l.OE-O!Ii '''1-01-8 3.9E.o6 c 3.8E.oS c 1.8E.oS c ".SE-OII c ".5E.o7 c 
1 ,2,4,S-T etrac;hlorobenzen, 1.•.Q.l I J.OE-OI' r 1!-94~) 1.aEl+01 " 6.1E+02 .. 2.1E+02 N 1.1E+OO· N 1.1E+01 " 
1,1.1,2·Tetrachloroethane UE.o::tl 3.0E4% I 26E'--01' I 3.0El+OO c 7.1 E"OO c 7.6E+00 c 2,6E.Q1 c ".3E.o1 cUE-Q~' I 11»20-1 
1,1,2,2-Tetrachloroethane UIE-Clt e.O£,.O;t p 1I.CE.o.l l"lE..cl r 7fi.34...s 3.8E.o1 e 9.0El.o1 c 9.7E.o1 c 3.3E..o2 c UE..o2 c 2.0El"'4 
Telrac;hIorOlthyMn, (PCE) 5.4E..o1 .. ,._, 21E-02 0 11!..c1 1'1 4.01-0' UlEt1XI 121.,&4; S.se...o1 c 1.8E+OO c 1,7E+00 c 3.3E.o1 c 1.0e..o1 c 3.0E-03 
2,3.4.8-TelrachlorophlKIOI 3J)£-Q 1.8E+03 " 6.1E+04 N 2,1E+04 N 1.1E+02 .. 1.1E+03 N 

3JlU2 , I .......
p.8,a,a.T,lrachlorolOluene llJE..o1k 20E.o1 I 3l~26-1 2.E.oZ c 2.9E.o1 c 9.6E.oZ c 3.E-04 c 3.4EA13 c 
Tetrac;hlorOYlnphos UE.(tl h ai>l!<12 2.4£-42 , 30E-t2 T t61.11-6 2.0E+01 c 2.4E+02 c 8.0E+01 c 2.8E.o1 c 2.8E+00 c 
Tetrahydrofuran 1,4£43 " 2.0£..01 n UIl... IJE.02 ft 3.OE-Ot -. 1$09-. 6.4E+01 c 7.5E+02 c 2.$E+02 c UE.o1 c8.8E+OO c 
Th"IIIc;""dde 7*.05 it 1)''-32.5- 5.5E+OO If 1.4E+02 .. 7.9El+01 N 2.6E+OO .. 
Thallium acetate '*.Q5l 2;QE..ao M3-M-I 7.0E+OO N 1.8E+02 .. 1.0E+02 N 3.3El+OO .. "-OE... 1 
Thallium carbonate O"".(IIi I 2.0E+OO e.u.n.t 6.3E+OO N 1.6E+02 N 9.1 E+01 N 2.9E+00 .. 4.OE.o1 
Thallium chloride '.OE-06 1.oE.00 l1VH2-o 6.3S+00 N 1.6El+02 N 9.1 E+01 N 2.9El+00 .. 4.0El-01 
Thallium nllnte O:QE-05 2.De.00 1"1~' 7.0E+OO N 1.8E!+02 N 1.0E"02 N 3.3E+OO .. 4.0El-01 
Thallium ....nll. 9:QE.QS. 11 2.Of.oo t205-52-0 7.0El+OO N 1.8E+02 N 1.0E"02 N 3.3E+oO .. 4.0E.Q1 
Thallium lulf.II 8,OE.u5 I 8.3El+OO N UIE+02 N 9.1 E+01 N 2.9E+OO N 4.0El-01 
Thiobencarl> 1.QE.1l2. 6.1E+02 N 2.0E+04 N 6.8E"03 " 3.7E+01 N 3.7E+o2 N1.",,"",. I'...-=~O
Thiocyanate 1,Q~fI 1.te.04 f NJA 1I.1E+OO N 2.0El+02 N 6.8£"01 " 3.7El.o1 " 3.7E+OO N 

Tin and compounde 8.DE-01 ,. 4.7E"0" N 1.0E+05 "'"' 1.0E+05 .... 2.2El+04 N 
Tolu.ne 2.0£.01 I 1,E..Q'h IOIE..-o3:"'3 5.2El"02 ... 5.ZE"02 ... 5.2E"02 ... ".OE+02 N 7,2E+02 N II,OE"" 
Toluene-2,4-diamino l-le.oo h. 1.:lE-t(ICI , ......, 1.SE..o1 c 1.8E+OO c &.OE.o1 c 2.1E.o3 c 2.1E.o2 c 
Tolu.n.-2,S-dlamlne 1.O£..Qt h fJtE.ol f 85-1tJ.5 3.7E+0" N 1.0E+OS .... 1.0E+05 2.ZE+03" 2.2E+04 N 
Tolueno-2,6-dlamine 2.OE.ot lit UE4t , I!n-4G-S 1.2E+04 H 1.0E+05 1.0E+05 7.3E+02 N 7.3E+03 N 

p-Toluldlne UE41 J 1.1£.01 r ,....... 2.8E+00 c 3.0E+01 c 1.0E+01 c 3.5E..o2 c 3.5e.o 1 c 
Toxaplwne '1'.0:) I 1.0E..ac lOCI,·.»., 4AEl"', c 5.2El+OO c 1.7E+OO c 6.0e.o3 c '.1e..o2 c 2.0E+OOtt~1 

1.2.4-Tribromobenzene 10.0&031 $(E.03 I • 1!i15-.54-l 3.1El+02 N 1.0E"04 " 3.4E+03 N 1.8E+01 N 1.8E+02 N 

Trlbl.ltyltln oxide (TBTO) :Ul£::.tM i ....... 1.8E+01 N 8.1E+02 " 2.1E"02 N 1.1El+01 N_.,..2.4,"Tric;hloroanlline ue.o2 It UE.Ql , 1.4E+01 c 1.7E+02 c 5.6E+01 c 2.0e.Q1 c 2.0El+OO c 
1.2,4-Trichlorobenzene 1.DE-02 I 11£.03 P II ' • .01 12c-12-1 6.8E+01 .. 2.4E+02 If 2,6E+02 .. 4.2E+OO N 8.2E+OO N 3.0E"'1 
1.1.1-Trichloroethane 2.1E-02 ft •.3E.ot, 22£4 1.0E+QZ 11--55-41 1.E+03 .. 1.4E+03 ... 1.4E+03 ... 2.3E+03 "6.4e..oZ N 1.0E.o1 
1.1.2-Trichloroethane 1.1£,02 I 401E.003 i <1E.Q2 ••-43 r S.0E41'1-OO-6 8.4E.o1 c 1.9E+OO c 2.1 E+OO c 1.2E..o1 c 2.0El.o1 c 9.0E-04 
Trichloroethylene (TeE) ".OE.o1 n 30E..Q4 ft 4QE.01 1'1 t1E.c2 1'1 ....-Gl 5...0£~ J'D-Ot... 4.3E"'2 c 8.ZEl..o2 c 1.0E..o1 c 1.7E-D2 c 2.8E..o2 c 3.0E-03 
TrlehlorofluorOmethlIne UE.fI1 i 24JE-ts' tI 16-ft.4 3.9E+02 N 1.3E+03 N 1.4E+03 ,,' 7.3e+02 ,; 1:3E+03' ;- -- ­
2,4,S-Trichlorophenol UE.ot I UEoOl r f5.VS-4 6.1E+03 N 1.0E"05 ..... 6.8E+04 .. 3.7E+02 "3.7£+03 .. 1.4E+01_.2,4.6-Trichloroph.nol 11£..(12 I t 1E';)2 I ...4E+01 c 5.2E+02 c 1.7E+02 c 8.2£.01 c 6.1E+OO c 8.0E-03 
2.4,50Trlchloroplt.noxyacetlc Acid 1_0~.m I 1.oea r IQ.1t--5 6.1E+02 N 2.0E"04 .. 6.8E+03 N 3.7E+01 .. 3.7E+02 N 

2-{2... ,S·Trichloraphel1 .... yl propionic add I.DE..Q3 iI ~UlE43 r 1J-r!-1 ".9E+02 H 1,8E+04 .. S.SEl+03 N 2.9El+01 .. 2.9E+02 N 

1,1.2-Trichloropropane 5.0£.Q3 I 1.0E43 I !ilil-n.f 1.5E+01 H 5.1El+01 N S.7E+01 N 1.8£+01 N 3.0E+01 N 

1,2,3-Trlchloropropane 7.oe:..ooll t.-Qe.-03 , 1.OE-o) , 1.00& f ",.-4 1.4E.o3 c 3,1 El.o3 c 3."E..o3 c '.6El-04 c 1.6E.o3 c 
1.2.3-Trichlorapropene 1.Oi-W P 2..1E-<M P .·11-6 6.8E.o1 N 2.2E+OO .. 2.5E+00 N 1.0El+00 N 2.1 E+oo N 

1,1,2-Trichloro-f ,2,2-tr1fluoroethane 1.DE-ot I ..... h .,.,,:J,.1 5.81:+03 ... 5.te:+03 ... 5.6El+03 ... 3.1 E+04 N 5.9E+04 N 

Triethylamine ZOIE-03 r 1.0E4S I 121...........s 2.310+01 N 8.8E+01 .. 9.6E+01 N 7.3E+oO N 1.2E+of· N 

1,2,4-TrirnethylbenHne 6.0e-ca p ,nt.ft p ......,.. 5.2£+01 N 1.7E+02 H 1.9E+02 .. 6.3E+OO N 1.2E+01 II 

1,3,50 Trlrnethylbenzene 6.0E-C p HE.os p UI"·6'''' 2.1E+01 N 7.0E+01 N 7.8E+01 N 6.2E+OO r< 1.2E+01 N 

Trlmethyl pheephate vea ... )."~r 612..... . 1.3S+01 c 1.5E+02 c 5.2El+01 c 1.8E.o1 c 1.SEl+OO c 
1,3,50 Trinitrobenzene ....... ::LorEe, ....... 1.8E+03 " 6.1E+lN H 2.1E+04 N 1.1E+02 N 1.1E+03 II 

Trinitroph.nylm.thylnitramln. "'!.Q2 • UIE.002 , 41N$o1 8.1E+02 N 2.0E+04 If G.8El+03 N 3.7E+01 N 3.7E+02 • 
2,4,8-Trinitrotoluene 3~1 5.($0& i S.De.oz r 51iE.cM , . " ......, 1.6E+01 c 1.9E+02 c IIAE+O'I c 2.2E ... ' c 2.2E+OO c,_. 1_a_ I
Vanadil.ll1l 7.8E+01 H 2.0E+03 N 1.1E+03 N 3.7E+01 N 3.0E+02 
VaMcllum pentoxlde 13,.foooG,1 7.OE+02 N 1.8E+04 .. 1.0El+04 N 3.3E+02 N 3.0El+02 
VarlAlcllum lIullllle :...,.. 1310'/.·&1 1.6E+03 N 4.1E+04 If'·2.3E+04 N 7.3E+02 N 3.0E+02 
Vlndozolln UE.Q2i 2.5E-02 r 1.5E+03 N S.1E+04 N 1.7E+04 N '.1E+01 "O.1E+02 NI ...,'....... 
VlnyI.Celate 1.GE*M1It 57E..021 ,...... 4.3E+02 H 1.4E+03 N 1.IIE+03 N 2.1E+02 ,,4.1E+02 N 8.0El+OO 
VInyl bromld. 1.16001 r U£4tr 1.1£4' h lUll.,. 1 3.011-«1. _ UE",1 c 4.2E.Q1 c 4.7E-G1 c UE-GZ c 1.0E-G1 c 

,., 1:..... ...... 
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m-Xylen_ 2.OE41 2.81:.021 •.DE.." 

o-Xylene 2.OE'iI'OO I ZOE..' .. 
p·Xylene 
Xylen..S .. 2.0(..01 I 2.H-02 I 1.0£.01 

Zl~ 10(.01 i 

Zinc pilosphide 3-0Eo04 I 

Zln_b ....... 5.0(.Q2 # 


_. 
PoIIgtf:. 

_. 
2.1E+02 WI H 1.0E+Ol 
2.8E+OZ ... H 9.0E+OOt6-A'" 

' ....1-3 3.7E+02 ... WI 3.7E+02 .. 1.0E+Ol 
1UG-20-7 2.1E+02 ... Z.lE+02 WI 2.1E+02 ..-; -i.OE+02'·" -2:iiE+OZ N ':OE+01 
,.......... 2.3E+O" H l.OE+05 1.0ET05 1.lETO" N 6.2E+02 
~:Iot~t 2.3E"!)1 H 8.1 e..02 • 3.4ET02 1.lE"Ol • 
1:l1l2'....,.1 3.1E+!)3 .. 1.0E .. 05 UE+04 .. 1.8E+OZ • 1.BE+03 H 
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