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XVI. Figures

Figure 1
Equation for Deriving Site-Specific Cleanup Target Levels
for Carcinogens in Groundwater

The formula for calculation is:

1x10° x BW x CF

CCTHe /L) = wa

Parameter Definition . Default Value
GCTL groundwater cleanup target level (ug/L) -
TR target cancer risk (unitless) ‘ 1x10°
BW average body weight (kg) 76.1
CF conversion factor (ug/mg) 1000
CSF, oral cancer slope factor (mg/kg-day) chemical-specific *
wC | average water consumption rate (L/day) 2

“Toxicity values from IRIS, HEAST or other sources as provided in Table 5a for carcinogens.

Example: hexachloro-1,3-butadiene, CSF, = 0.078 (mg/kg-day)”’

1x107° x 70.0x 1000 _0.070

GCTL(ug/ L) = =
(ng/L) 0.078x2 0.156

GCTL =0.4 pg/L
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Figure 2
Equation for Deriving Site-Specific Cleanup Target Levels
for Non-Carcinogens in Groundwater

The formula for calculation is:

GCTL(ug/L) = RfD, x BWxRSCx CF
wC

Parameter Definition (units) Default Value
GCTL groundwater cleanup target level (ng/L) -
BW average body weight (kg) 70
RfD, oral reference dose (mg/kg-day) chemical-specific *
RSC relative source contribution (%) 20
CF conversion factor (pug/mg) _ | 1000
wC average water consumption rate (L/day) ‘ 2

*Toxicity values from IRIS, HEAST, or other sources as provided in Table 5b for non-carcinogens.

Example: 2-chlorophenol, RfD, = 0.005 mg/kg-day

0.005x70.0x0.2x1000  70.0
2 2

GCTL(ug/L) =

GCTL =35 pg/L
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Figure 3A
Equations Used to Calculate Freshwater or Marine Surface Water Cleanup Target Levels
Based on Human Health Endpoints®

For non-carcinogens:

D x BW)
SWCTL L)= (R < x CF
(ke = B or)

For carcinogens:

: TR

SWCTL(pg/L) = —URXBW) __

(CSE x [FI x BCF))
Parameter Definition Default Value
SWCTL Surface Water Cleanup Target Level (ug/L) -
BW body weight (kg) 70
RfD, oral reference dose (mg/kg-day) : . chemical-specific *
FI fish ingestion rate (kg/day) . 0.0175°%
BCF blolconcentratlon factor (mg toxicant/kg fish per mg chemical-specific °
toxicant/L. water)

CF conversion factor (ug/mg) 1000
TR target cancer risk (unitless) 1x10°
CSF, oral cancer slope factor (mg/kg-day)™ chemical-specific °

*Toxicity values from IRIS, HEAST, or other sources as provided in Tables 5a and 5b.
®Equations and default fish consumption from USEPA (2000).
‘Bioconcentration factors obtained from USEPA sources (USEPA 2000a) or calculated using the EPTWin software, package.

Example: dimethylphenol, 3,4-, RfD, = 0.001 mg/kg-day and BCF = 10.4 L/kg

SWCTL(ug /L) =—21 %79 1000 = 380
0.0175x10.4

Example: acrylonitrile, CSF, = 0.54 (mg/kg-day)™" and BCF 30 L/kg

-6
SWCTL(ug 1 L) =——20 70 1000=02
0.54x0.0175x% 30
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Figure 3B
Methodology Used to Calculate Freshwater and Marine Surface Water Criteria
Based on Chronic Toxicity

Steps:

1. Select data with document codes of “C” or “M” from the USEPA Aquatic Toxicity Information
Retrieval (AQUIRE) Database.

2. Take no action for substances for which insufficient data are retrieved to allow a reasonable choice
of sensitive organisms.

3. Select only animal LCs, data, except that plant data should be selected in the case of substances in
which plant ECs, values for growth or photosynthesis, or LCs, values for biomass, are several
orders of magnitude lower than animal LCs, values.

4.  Ignore data from salmonid fishes (salmon and freshwater trout).

5. Select the test and organism showing the greatest sensitivity to the toxicant. Extreme outliers
should be ignored during this procedure, and several other types of data (such as data in which
the endpoint or concentration had to be recalculated by the USEPA for entry into the database,
and data based only on active ingredients) should also be removed from consideration 1f more
clearly applicable data are available for sensitive organisms.

6. A factor of 5% (1/20) should be applied to the animal LCs, data to generate a surface water cleanup

target level. If a plant LCs, or ECs, value was chosen, then that value becomes the guideline,
without the use of a factor.
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Figure 8
Equation for the Determination of Soil Cleanup Target Levels (SCTLs)
Based on Leachability

SCTL(mg/kg) = GCTL(ug/L) x CF(mg/ug) x DFx| K o (L/kg)  foc (/g) + Ow L water/Lsoit) * 6 L Loit) *
py (glem®)
Parameter Definition (units) Variables and Default
GCTL groundwater cleanup target level (ng/L) table-specific value |
CF conversion factor (mg/pg) 0.001
DAF dilution attenuation factor (unitless) 202
Koe soil-organic carbon partition coefficient (L/kg) chemical-specific value *
foc fraction organic carbon in soil (g/g) 0.002 *
0, water-filled soil porosity (Lyater/Lsoit) ®Py
0, air-filled soil porosity (L,i/Leoit) 1 - Oy
H Henry’s Law constant (atm-m*/mol) , chemical-specific value
H Henry’s Law constant (unitless) ' ‘ Hx41
Db dry soil bulk density (g/cm®) : 15°
) average soil moisture content (gyater/Esoil ) 0.2 (20%) *
n total soil porosity (Lpyore/Lsoi1) 1-(Pwps)
Ds soil particle density (g/cm’) 2.65

! Groundwater Cleanup Target Levels (see Table 1).

2 If the site is significantly larger than 0.5 acres or if warranted by site-specific conditions (such as a shallow water table), a lower DAF may be
required.

? Listed in Table 4.

* Value may be substituted with appropriate site-specific information upon approval by the DERM. It should be noted that the default values for

. foe, @, and 6y, in the calculation of leachability-based SCTLs differ from those used to calculate the VF and Cqy as per guidance in USEPA
(1996b).

Note: All calculations carried out to 18 decimal places. For simplicity of demonstration, the calculated values below are not shown to the same
precision. Final SCTL is rounded to two significant figures if >1 and to one significant figure if <1.

Sample SCTL calculation for benzene migration into groundwater:

Given: GCTL =1 ng/L
' Ko =59 L/kg
H’ =0.227550

Then:

SCTL =10 x 0.001 x 20 x [59 «0.002 + 23 * (0.13396 _ x 0.22755 )}

1.5

SCTL = 0.007 mg/kg
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Figure 9
Equation® Used for the Determination of C,,

Caat =%(deb +ow+H'Gy

September 2005

Parameter Definition (Units) Default Value
Caat soil saturation concentration (mg/kg) -
S solubility in water (mg/L) chemical-specific ®
Ds soil particle density (g/cm’) 2.65
Pb dry soil bulk density(g/cm’) 15°¢
7 total soil porosity (Lyore/Lsoir) 1 - (pv/ps)
9, air-filled soil porosity (L.z/Lsoi) n -0,
w water-filled soil porosity (Lyater/Lsoi)) ®Py
Kq soil-water partition coefficient (cm’/g) Ko x foe
® average soil moisture content (Kgyater/Kgsoi1) 0.1 (10%) ©
H Henry’s Law constant (atm-m®/mol) chemical-specific ®
H Henry’s Law constant (unitless) Hx 41
Koe soil-organic carbon partition coefficient (L/kg) chemical-specific °
foc fraction organic carbon in soil (g/g) 0.006 (0.6%) ¢

# Model equation taken from USEPA (1996b).

b Listed in Table 4. *

¢ Value may be substituted with appropriate site-specific information upon approval by the DERM.

Note: All calculations carried out to 18 decimal places. For simplicity of demonstration, the calculated values below are not shown to the
same precision. Cgy values used as SCTLs are rounded to two significant figures if > 1 and to one significant figure if < 1.

Sample Cgy Célculation for ethylbenzene

Given:

S =169 mg/L
Kq=2.178 L/kg
Koe =363 L/kg
H’ =0.32308

Then:

sat

C..= %((2.178 x1.5)+(0.15)+(0.32308x 0.2839362))

Cyap =112.6667x3.5087
Csat =400 mg/kg
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XVII. Principal Table
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