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Title 10 - DEPARMENT OF NATURAL RESOURCES
Division 26 — Petroleum and Hazardous Substance Storage Tanks
Chapter 2 — Underground Storage Tanks — Technical Regulations

PROPOSED RULE
10 CSR 26-2.078 Risk-Based Target Levels

PURPOSE: This rule sets forth the procedures and requirements for developing risk-
based target levels at storage tank release sites.

(1) Risk-based and site-specific target levels for chemicals of concern at storage tank
release sites shall be determined in accordance with the requirements of this rule.

(2) Target levels may include:
(A) Default Target Levels in Table 1 of this rule;
(B) Tier one risk-based target levels in Tables 2 through 7 of this rule;
(C) Tier two site-specific target levels; or
(D) Tier three site-specific target levels.

(3) Target risk level. All target levels shall be calculated for chemicals of concern using
the following target risk levels:

(A) For chemicals of concern that are carcinogenic, the target risk level for each
chemical of concern and route of exposure shall be an individual excess lifetime cancer
risk of one in one hundred thousand (1x107).

(B) For chemicals of concern that are non-carcinogenic, the target risk level for each
chemical of concern and route of exposure shall be a hazard quotient of one (1).

(4) Tier one risk-based target levels. Risk-based target levels for a tier one risk
assessment shall be the concentrations for each contaminant of concern in Tables 2
through 7 of this rule.

(A) The department may require that owners and operators develop tier two site-
specific target levels for a specific site or off-site property if the department demonstrates
that the tier one risk-based target levels are not adequately protective of human health or
the environment in consideration of conditions specific to the site or property.

(5) Owners and operators who conduct a tier two or tier three risk assessment shall
develop site-specific target levels in accordance with the following:

(A) Fate and transport parameter values. Owners and operators may use site-specific
fate and transport values to develop tier two and tier three site-specific target levels,
except as provided for in subsections (6)(F) and (7)(F) of this rule. The values used shall
be technically defensible and subject to approval by the department. Owners and
operators shall provide a rationale for each value used, and the values shall be:

1. Representative of spatial variations in the parameter through measurements at
an adequate number of appropriate locations using methods in the Missouri Risk-Based
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Corrective Action (MRBCA) Process for Petroleum Storage Tanks guidance document
dated XXXXXXX, 2012, published by and available from the Department of Natural
Resources, P.O. Box 176, Jefferson City, Missouri 65102-0176, and hereby incorporated
by reference without later amendments or additions, or an alternative method approved
by the department;

2. Representative of temporal variations in the parameter in accordance with the
provisions of the Missouri Risk-Based Corrective Action (MRBCA) Process for
Petroleum Storage Tanks guidance document dated XXXXXXX, 2012;

3. Literature values demonstrated to be appropriate;
4. Default values justified as appropriate or shown to be conservative; and/or

5. Values measured at a nearby property that owners and operators have shown
to have soil and geological characteristics and a hydrogeological setting that are the same
as or very similar to the characteristics and setting of the property to which the values
will be applied.

(6) Tier two site-specific target levels. Except as provided for at subsection (6)(F) of this
rule, owners and operators shall determine tier two site-specific target levels for each
chemical of concern, exposure pathway, and affected media in accordance with section
(5)(A) of this rule and the following:

(A) Toxicity factors. Owners and operators shall develop tier two site-specific target
levels for chemicals of concern using the most recent department approved default values
for the cancer slope factor, inhalation unit risk, dermal toxicity, reference dose, or
reference concentration recommended by the United States Environmental Protection
Agency;

(B) Physical and chemical properties. Owners and operators shall develop tier two
site-specific target levels for chemicals of concern using values for chemical of concern
physical and chemical properties established by the department in the Missouri Risk-
Based Corrective Action (MRBCA) Process for Petroleum Storage Tanks guidance
document dated XXXXXX, 2012, except as provided in section (6)(F) of this rule;

(C) Exposure factors. Owners and operators shall develop tier two site-specific target
levels using exposure factors found in the Missouri Risk-Based Corrective Action
(MRBCA) Process for Petroleum Storage Tanks guidance document dated XXXXXXX,
2012;

(D) Mathematical models. Owners and operators shall develop tier two site-specific
target levels for chemicals of concern using models for determining uptake and transport
and fate found in the Missouri Risk-Based Corrective Action (MRBCA) Process for
Petroleum Storage Tanks guidance document dated XXXXXXX, 2012, except as
provided in section (6)(F) of this rule;

(E) In developing tier two site-specific target levels for leaching of chemicals of
concern from vadose zone soils into groundwater, owners and operators shall use one of
the following dilution-attenuation factors, as applicable given site conditions, to account
for a reduction in chemical of concern concentration during leaching through the vadose
zZone:
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1. If depth to groundwater is less than twenty feet (20°), a value of one (1);

2. If depth to groundwater is equal to or greater than twenty feet (20°) but less
than or equal to fifty feet (50°), a value of two (2); and

3. If depth to groundwater is greater than fifty feet (50°), a value of four (4);

(F) Lead. Owners and operators who conduct a tier two risk assessment shall use the
tier one risk-based target levels for lead.

(7) Tier three target levels. Owners and operators shall determine tier three site-specific
target levels or human health risk for each chemical of concern, exposure pathway, and
affected media in accordance with section (5)(A) of this rule and the following:

(A)With the written approval of the department, owners and operators may develop
tier three site-specific target levels using toxicity factors other than those in the Missouri
Risk-Based Corrective Action (MRBCA) Process for Petroleum Storage Tanks guidance
document dated XXXXXXX, 2012, except as provided for in section (7)(F) of this rule;

(B) With the written approval of the department, owners and operators may develop
tier three site-specific target levels using chemical of concern physical and chemical
property values other than those in the Missouri Risk-Based Corrective Action (MRBCA)
Process for Petroleum Storage Tanks guidance document dated XXXXXXX, 2012;

(C) With the written approval of the department, owners and operators may develop
tier three site-specific target levels for chemicals of concern using exposure factors other
than those in the Missouri Risk-Based Corrective Action (MRBCA) Process for
Petroleum Storage Tanks guidance document dated XXXXXXX, 2012, except as
provided in section (7)(F) of this rule;

(D) With the written approval of the department, owners and operators may develop
tier three site-specific target levels for chemicals of concern using either the uptake and
fate and transport models in the Missouri Risk-Based Corrective Action (MRBCA)
Process for Petroleum Storage Tanks guidance document dated XXXXXXX, 2012, or
alternative models. Alternative models shall be presented and fully explained in the tier
three work plan required by 10 CSR 26-2.077(6)(A);

(E) If owners and operators propose the use of a model or models other than those
established by the department to develop target levels or evaluate exposure pathways and
the transport and fate of chemicals of concern, the proposed model shall be peer
reviewed, publicly available, and technically defensible. In certain cases where specific
computer software is used, the department may require that owners and operators provide
a copy of the software to the department free of charge to facilitate the department’s
review of the tier three risk assessment. Use of the proposed model(s) is contingent on
approval by the department; and

(F) Lead. Owners and operators may evaluate human health risk or determine tier
three site-specific target levels for lead using the United States Environmental Protection
Agency’s Integrated Exposure Uptake Biokenetic Model for Lead in Children or another
model approved by the department. Owners and operators must provide a rationale for
selecting the values used for each input parameter.
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Table 1 — Default Target

Levels
Soil Groundwater
Chemicals of Concern [mg/ke] [mg/L]
Benzene 5.61E-02 GWP 5.00E-03 DWG
Toluene 2.98E+01] GWP 1.00E+00 DWG
Ethylbenzene 3.99E+0] GWP 7.00E-01 DWG
Xylenes (total) 2.47E+01 INH 1.00E+01 DWG
Ethylene dibromide (EDB) 4.73E-04 GWP 5.00E-05 DWG
Ethylene dichloride (EDC) 2.06E-02 GWP 5.00E-03 DWG
Methyl tertiary butyl ether (MTBE) 3.98E-01 GWP 1.28E-01 DWG
Acenaphthene 1.7T4E+02 GWP 1.65E-01 DWG
Anthracene 3.06E+03 GWP 6.96E-01 DWG
Benzo(a)anthracene 6.12E+00 GWP 1.03E-04 DWG
Benzo(a)pyrene 6.20E-01 sSDC 1.02E-05 GDC
Benzo(b)fluoranthene 6. 19E+00 s5DC 6.27E-05 DWG
Benzo(k)fluoranthene 6.20E+01 sSDC 6.46E-04 DWG
Chrysene 3.99E+02 sDC 1LO3E-02 DWG
Dibenzo(a,h)anthracene 6.20E-01 SDC 4.21E-06 DWG
Fluoranthene 2.28E+03 SDC 1.64E-01 DWG
Fluorene 2.11E+D2 GWP 1.03E-01 DWG
[Naphthalene 3.25E-01 GWP 1.09E-03 DWG
Pyrene 1.50E+03 GWP 9.61E-02 DWG
TPH-GRO 3.85E+02 INH 1.81E+01 DWG
TPH-DRO 4.15E+03 INH 3.43E+0] DWG
TPH-ORO 1.24E+05 SDC 3.18E+01 DWG
Aliphatics - > C6-C8 2.53E+02 INH 9.94E+00 INH
Aliphatics - > C8-C10 5.24E+01 INH 3.40E-01 INH
Aliphatics - >C10-C12 2.60E+02 INH 2.27E-01 INH
Aliphatics - >C12-C16 1.18E+03 INH 5.23E-02 INH
Aliphatics - =C16-C21 1.22E+05 SDC 3.13E+01 DWG
Aliphatics - >C21-C35 1.22E+05 SDC 3.13E+01 DWG
Aromatics - >CB-C10 4.12E+01 GWP 1.72E-01 DWG
Aromatics - =C10-C12 6.49E+01 GWP 1.72E-01 DWG
Aromatics - >C12-C16 1.29E+0)2 GWP 1.72E-01 DWG
Aromatics - >C16-C21 1.11E+03 GWP 4.69E-01 DWG
Aromatics - >C21-C35 1.72E+03 SDC 4.69E-01 DWG
Tertiary-amyl-methyl-ether (TAME) 6.77E-01 GWP 8.28E-02 DWG
Tertiary-butyl-alcohol (TBA) 5.58E-01 GWP 2.86E-01 DWG
Ethyl-tert-butyl-ether (ETBE) 1.06E-01 GWP 1.44E-02 DWG
Diisopropyl ether (DIPE) 4.12E+00 GWP 3.51E-01 DWG
Ethanol T.73EH)2 GWP 5.15E+02 DWG
Methanol 2.08E+01 GWP 7.81E+00 DWG
Arsenic 3.89E+00 sDC 1.00E-02 DWG
Barium 2.04E+03 GWP 2.00E+0D DWG
Cadmium 9.31E+00 GWP 5.00E-03 DWG
Chromium (I1I) total chromium TAGE+04 SbhC 1.O0E-01 DWG
Chromium (V1) 1.59E-03 GWP 3.37E-06 DWG
Lead 3.74E+H00 GWP 1.50E-02 DWG
Selenium 6.27E+00 GWP 5.00E-02 DWG
Motes:
DWG: Domestic use of groundwater GDC: GW dermal contact pathway
GWP: Protection of domestic groundwater use pathway INH: Indoor inhalation pathway

SDC: Soil direct contact pathway
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Table 2 — Tier 1 Risk-Based Target Levels for Residential Land Use

Air Surficial Seil | Subsurface Soil | Sail Vapor Gronndwater
Ingestion,
Inhalation
(Vapor Indoor Indoor Indoor ;
Chemicals of Concern Indoor | Emissions and | Inhalation of | Inhalation of | Inhalation of | Dermal Contact ”"“’3:'“"""
Particulates), |Vapor Emissions|Vapor Emissions|Vapor Emissi
and Dermal
Contact
Imgim’air] | [make] [mg/kg) [mg/m*-air] |mg/L]

Benzene 4.98E-03 1.7TE+02  *| 3.78E-01 LYWE+02 1.O0E+00 292E-01 5.00E-03 m
Toluene 2.92E+H0 621E+03  *| 499E+02  *| LI3EHD5S  +| S5.08E+02 #| B.SEE+0D LODE+00 m
Ethylbenaene 6.06E-01 TASE+03  *| 193E+02 *| 272E+04  +| 1.03E+02  #| 634E+00  #| T.00E-01 m
Xylenes (total) 6.06E-02 T.EIE403  *| 2ATE+OI 291E+03 1.18E+01 2I3E+01  #| LODE+O] m
Ethylene dibromide (EDB) 4.27E-03 LO2E+00 8.61E-02 6.62E+H00 2.30E-01 1.41E-02 5.00E-05 m
Ethylene dichloride (EDC) 9EGE-04 GA5EHD] 1.32E-01 JA9E+D RO62E-01 353E-01 5.00E-03 m
Methyl tertiary butyl ether (MTBE) 9.86E-02 JASE403 2. 16E+01 4.14E+03 1.81E+02 235E+01 1.28E-01
IAcenaphihene 1.25E-01 JIZEHD3 % G69EW4 *| LODEHM  +| LGIE+03  &]| 135E+00 1.65E-01
| Anthracene 6.27E-01 I.5TE+04  *| 390E+05 *| GS0EHM  +| 229E+03  #| 3JOTE+00  #| 696E-01  #
Benzofajanthracene 230E-04 6.20E+00 260E+05  *| 149E+01 4| LIOE+02  #| 1.T4E-0M 1L.O3E-04
Benzoa)pyrens 2.30E-03 6.20E-01 225E+05  *| LTOE+D0  +| 3.TIE+00  #| 1.02E-05 2.00E-04 m
Benzofb)luoranthene 230E-04 6.1 9E+00 5.55E+04 %) 342EHD1 +| TASEHO & 1.O1E-04 6.2TE-05

Benzofk ) Nuoranthene: 230E-04 6.20E401  *| GR3EH06  *| ZN4E+01 4| 93TE402  #| LOJE-03 M| 646E-D4
{Chrysene 2.30E-03 S.99E+02  *| 192E+05  *| 3.02E+02  +| RITEHOl & LT4E-02 | 1O03E-02 W
Dibenzo(ahjanthracene 2.19E-05 6.20E-01 22E+07  *| SB6E-01  +| 985EH02  #]| 6.60E-06 4.21E-06
Fluoranthene BIGE-02 228E403  *| Q0IE406  *| 92TE+03  +| 142E+04  #]| JO00E-01 M| 1.64E-01
Flusrene B.36E-02 22E+03  *| 246E+05 *| TTIEH03  +| 3J0IE+03 @] 6.27E-01 1.03E-01
Maphthalenc TARE-04 J6IEH01 | 259E+01 *| 426E+01  +| 2.25E+400  #| 2.06E-02 1.09E-03

Pyrene 6.27E-02 LTIE+03  *| 1O7E+07  *| 769E+03  +| L7IE+04 #| 1.64E-001  #| 9.6IE-02
[TPH-GRO 1.18E+01 3.54E+05  *| 3RSEHO2 397E+05  +| 2.08E+0] NA LBIE+OI
TPH-DRO 1. 45E+00 140E+05  *| 405E+03  *| 48TE+04  +| LITE+O2 # NA 3436401 #
[TPH-ORO NA 1.M4E+05  * NA NA NA NA 3I8E+01  #
IAliphatics - > C6-C8 1.11E+01 JA4E405  *| D233E+02  *| 3TIEHDS 4| 9.MEHOD  # NA LTIE+01 &
|Aliphatics - = CE-C10 GO6E-01 TASEH03 %] S5.24E+01 ZO4E+HM 3A0E-01 NA 6.83E-01 #

\liphatics - >C10-C12 G.06E-01 5.88E403  *| 260E+02 *| 20MEHM  +| 227E01  # NA 6.83E-01  #
IAliphatics - >C12-C16 6.06E-01 SEBE+03  *| LIBE+03  *| 204EHM  +| S523E-02 2 # NA LSGE+00D  #
|Aliphatics - >C16-C21 NA L22E+H05 NA NA NA NA 3A3E+01 H

\liphatics - =C21-C33 NA 1.22E+05 * NA NA NA NA 3A3E+01 W
|Aromatics - =CE-C10 1L19E-01 2.84E+03 *| B.O3E+DI 4.00E+HI3 1LOSE+DI NA 1.72E-01
| Aromatics - >C10.C12 1.1SE-01 226E+03 % 433E+02  *| 400EHD3  +| ZME«D  # NA 1.72E-01
IAromatics - >C12-C16 1.19E-01 226E403  *| 228E+03  *| 400EHD3  +| B29E+0I W NA 1.72E-01
| Aromatics - >C16-C21 NA 1.72E+03  * NA NA NA NA 4.69E-01
|Aromatics - >C21-C35 NA LLT2E+03 * NA NA NA NA 4.69E-01  #
Tertiary-amyl-methyl-cther (TAME) 4.80E-02 LS50E+03  *| S.R6E+OD 231E+03 LOGE+D] 1.B6E+0] B.28E-02
Tertiary-butyl-alcohol (TRA) 1LBOE-01 G 1LO3E+03 T.OTE+HD3 1L.32E+04 1.52E+02 2E6E-01
Ethyl-ten-butyl-cther (ETBE) 1LBOE-01 T.81E+01 2.58E+01 BOOE+03 9.90E+01 5.00E-01 1.44E-02
Diisopropyl ether (DIPE) 2.30E-01 691E+03  *[ 3.30E+0] LI3E+HM. 8.19E+01 3ABE+0] 351E-01
Ethanol 1.13E+00 262E405  *| TITE+O3 3.2BE+M. 1.20E+05 2 48E+05 S.15E+02
Methanol 2.30E-H0 IATEHY 204EH4 S.11E+HM L7TE405 6.63E+03 TRIE+00
IArsenic 5.98E-06 3LB9E+00 N/A NIA NIA 1.58E-01 1.00E-02 m
Flarium 2O92E-04 1.50E+04 MNA MIA MNiA 1.12E+03 200EA+00 m
{Cadmium 142E-05 1.GRE+D] N/A N/A NIA 6.25E-01 5.00E-03 m
{Chromium (I1T) total chromium 6.06E-03 TAGE+D4 N/A NIA NIA B.IBE+03 1.O0E-01 m
{Chromium (V1) 2. 14E-06 L4TE-01 N/A NIA NIA 2 83E-03 3.3TE-06

Lead NA 260E+02 260E+02 NIA NIA NA 1.50E-02 m
[Belenium L19E-04 3806402 N/A NIA NIA 2I9E+0] 5.00E-02 i
Motes:
NA: Not available N/A: Notapplicable m: Target level is MCL. Soil eoncentralions are presented on a dry weight basis.

#: Caleulated target level exceeds effective/saturated soil ion for line. Caleulated value is shown,

#: Calculated target level exceeds effectivelsolubility for gasoline, Calculated value is shown.
+: Calculated target level execeds effective/saturated vapor concentration for gasoline. Caleulated value is shown.
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Table 3 — Tier 1 Risk-Based Target Levels for Non-Residential Land Use

Air Surficial Soil | Subsurface Soil | Soil Vapor | Growndwater
Ingestion,
Inhalation
{Vapor Indoor Indoor IIhl:ll:'lT;hrI of
Chemicals of Concern Indoor mh: and vllhl?h&;l;' \rl“.l;lh:.: Viper Dermal Contact)
ulates), r Em | milisshons|
| por Emissions
Contact
Img/m"air]| _[mg/kg] Img/kg] [mg/ns’-ir] [mg/L]
|Benzene LOGE-02 T63E+02 %] 1.98E+00 S98E+02 5.25E+00 1LOGE+00
Toluene 9.54E+00 BIIE+04  *| 40IE+03 *| 909E+05 +| 4.08E+03 #| 4.76E+01
[Erthyibenzene 1.98E-+0D 9.75E+04  * IL5E+03  *| 2JIBE+05 +| B3ZE+02 ] 3S51E+01  #
(Mylenes (todal) L9SE-01 LO4E+05  *| 1.99E+02 *| 234E+4 +| 949E+0] #| LIBE+02 #
[Ethylene dibromide (EDB) QOPE-D5 1.25E+01 A52E-D1 JATE+DI 1.Z1E+00 5.15E-02
[Ethylene dichloride (EDC) 2I0E-D3 2.76E+02 GI1E-D1 LATE+D2 4.52E+00 1.29E-+0D
IMethyl tertiary butyl ether (MTBE) Z.10E-01 LAYEHD4  * 1.13E+02 2ITE+H SASEHI2 8.38E+01
{Acenaphthene 4 0AE-D1 JO0TE+04  *| S38E+03 %) BOSEHM  +#| 1 2X9E+M & 7.50EH0D &
|Amihracene 2HE+HOD 1.34EH03  *| Z04E+D6  *| S233E+D8  +| LLBAE+  #F| LToEHD1 &
ajanthracene 4.89E-04 2IIE+D1 I36E+06  *| TJR3E+D1  +| STOE+02 #| GITE-04
a)pyrene 4.89E-05 2.11E+00 ILISE+06  *| BOIE+ +| 1.95E+02 W] 3.74E-05
bifluoranthene 4.89E-04 2I0E+01  *) 2OIE+08 *| 1LTOE+I2  +| 40IE«0] | 3.63E-04
k)fluoranthene 4.89E-04 2U1E+02  *| 3S58E+07  *| 16SE4H02 4| 49IE+03  #| 3.80E-03  #
iChrysene 4.89E-03 199E+03  *| 1OIE+06 *| 163E+03 +| J42BE«02 #| 6ITE02 4
Dibenzofahjanthracene 4.65E-05 211E+00 IIGE+08  *| 307E+00  +| S.06E+03  #| 241E-05
IF luoranthene 2.73E-01 2UBE+04  *| T2SE+07  *| TASEHM  #| LI4E#05 #| 166E+00  #
Fluorene LT3E-AD1 207E+04  * 1.98E+D6 | 6I2E+D4 #| 242E+04  F| S4BE+OD @
[Maphthalens 1. 59E-03 LISE+02 * IL3GE+02 ™| 2323E+02 +| LIBE#0] #| TSIE02 &
[Pyrene 24E-D1 1.64E+04 *| BOME+DT *| &IBE+d  +]| 139E+05 #| 90TEDl &
[TPH-GRO A.B5EHDI 465EH06  *| JI0EHD3 1 JA9EHM  +] 16TEHOZ ¥ MA
[TPH-DRO 4.73E+00 14IE+06  *] 334E+04 *| 392E+D5 +| 93IRE+02 & NA
[TPH-ORO NA 1L.25E+06  * MA NA NA MA
[Aliphatics - > C6-C8 361E+O1 4.52E+06  *| 203E+03  *| JO0E+G 4| TOGED] W MNA
[Aliphatics - > C8-C10 1.98E+00 9.75E+04  *| 421E+02 | 1G4EHDS  #| 2TIE4D0 W MNA
IAliphatics - =C10-C12 1.98E+00 SO8E+04 %) 200E+03 | 1G4EH0S  +| LEIE+D0 W MNA
IAliphatics - >C12-C16 1.98E+00 S598E+04  *| GQ50E+03 *| 164E+D5 +| 421E01 & MA
IAliphatics - =C16-C21 NA 1.23E+06 NA NA NA NA
|Aliphatics - »C21-C35 MA LI3E+06 * MNA MNA MA MA
|Aromatics - =CE-C10 3.89E-01 372E+04  *| GAGE+0Z )| 322E+M  #| B4E#D] & MA
(Aromatics - =C10-C12 1.B9E-0 233E+04 *| 3ABE+03 *| 322E+M +#| 269E+02 & MA
{Aromatics - =C12-C16 31.B9E-01 2.33E+04 ¥ 1.B3E+0d ™| 322EHM  +| G6TEHO2  F MA
\Aromatics - >C16-C21 MA 1.6SE+HD4 * MA MA MA MA
[Aromatics - =C21-C33 WA LGSEHD4  * NA NA MNA MA
Tertiary-amyl-methyl-ether (TAME) LATE-01 F29EH04 *] 4 TIEHM | BGE+{4 1LGGEHD2 1LO3EHO2
[Tertiary-buiyl-alcohol (TBA) 5.36E-01 BOZE+04  *| B26E+03 S60E+4 1OGE+05 BA4EHO2
hyl-tert-butyl-cther (ETBE) 5.36E-01 1.02E+03 2.07E+02 6.99E+4 TICEH2 2.7TE+00
iisopropyl ether (DIPE) T50E-01 9.0TE+04  *| 26SE+02 9.12EHM 6.50EH02 1.93E+02
hanol 3.68E+00 355E+06  *| STTE4M | J64EHDS 4| S66E4D5 | 1LITEHD6  #
[Methanol T.50E+00 481E+05  *| 236E+05 *| A0IE+08 +| 2.23E«06 #| 3.68EH04
[Arsenic 1.27E-05 1.39E+01 NiA WA NIA 5.78E-01
| Barium Q.54E-4 1.B1E+05 A NFA MA G 19E+03
i admium J.03E-D5 TARE+O1 MiA NFA A 2.2RE+0D
{Chremium (111) total chromium L9SE-14 4.T2E+05 NiA NfA MIA 4.65E+D4
[Chromium (V1) 4. 54E-D6 6. 39E-01 MIA MNFA MIA 1L.OZE-02
Lcad MA G6.60E+HD2 G.60E+02 MIA MIA MA
Selenium LROE-04 4 T8E+03 NiA A MIA LESE+02
Motes:
NA: Mot available NfA: Mot applicable Soil concentrations are presented on a dry weight basis,

*: Caleulated target level excesds effective’saturated soil concentration for gasoline, Caleulated value is shown,
#: Calculated tarpet level exceeds effective/solubility for gasoline. Calculated value is shown.
+: Calculated target level exceeds effectivel d vapor wtion for gasoline. Calculated value is shown,
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Table 4 — Tier 1 Risk-Based Target Levels for Construction Worker

Air Sail Groundwater
Ingestion, Inhalation
Chemicals of Concern Outdoor w;::;;':::;“:ﬂ;"“ 0“,.',:2’; '1!-.','.'11"::.:2 f [ Dermal Contact
Dermal Contact
[mg/m-air] [mg/kgl [mg/L]
Benzene 1.51E-01 1L.E2E+03 L 1LIGE+04 # 1.48E+01
[Toluene 2A5E+D] 1.38E+05 . 1.77E+06 #t 1.32E+02 #
Eihylbenzene S5.08E+00 5. 81E+04 s 3.73E+D5 # 9.76E+01 #
Xylenes (total) 5.08E-01 T.21E+I3 . 4. 10E+04 # 3.28E+H02 #
Ethylene dibromide (EDB) 5.84E-03 1.74E+01 1.83E+03 3.58E+00
Ethylene dichloride (ED(C) 2A45E-02 3.51E+02 398E+03 B.O9SE+01
Methyl tertiary butyl ether (MTBE) 1.35E+01 1.65E+05 * 2.95E+06 # 5.96E+03
Acenaphthene 1.OSE+00 2.5TE+04 . T.91E+05 it Z.0BE+01 #
Anthracene 5.26E+00 1.35E+05 L 1.82E+06 # 4. 89E+01 #
Benzo(a)anthracens 3.15E-02 L.19E+03 e 6.56E+05 # 4.42E-02 #
Benzo(a)pyrene 3.15E-03 L19E+02 L 2.20E+05 # 2.59E-03 #
Benzoi b)fluoranthene 3.15E-02 1. 14E+03 * 5.39E+04 # 2.55E-02 #
Benzo(k)fluoranthene 3.13E-02 L 19E+04 L 5.53E+06 # 2.64E-01 #
Chrysene 3.15E-01 6.5TE+04 - 5.60E+05 # 4 42E+M) #
Dibenzola,h)anthracene 299E-03 1.19E+02 L 5.80E+06 # LGTE-03
Flugranthene TO01E-01 4. 38E+04 - 5.32E+06 # 4.62E+M) #
Fluorene TO1E-01 2.75E+04 & 1.23E+06 # 9.66E+M) #
Maphthalene 1.51E-02 2.15E+02 - 4.82E+03 # S.21E+0D #
Pyrene 5.26E-01 3.37E+04 . 6.36E+06 i 2.52E+00 #
ITPH-GRO CO90E+D1 1.29E+06 * 9.06E+04 # NA
ITPH-DRO 1.22E+01 3.01E+06 = 2A2E+05 # NA
ITPH-ORO NA 2.89E+06 L NA NA
Aliphatics = > C6-C8 9.29E+(1 1.22E+06 & 4. T6E+04 # NA
Aliphatics - > CB-C10 S5.08E+00 5.B1E+04 e 1.63E+03 i MNA
Aliphatics - >C10-C12 S5.08E+00 4. 83E+04 L 1.09E+03 # MA
Aliphatics - =C12-Cl6 5.08E+00 4. 83E+04 b 2.51E+02 # A
Aliphatics - >C16-C21 NA 2.B5E+0G * NA NA
Aliphatics - >C21-C35 MNA 2.85E+06 L MNA NA
Aromatics - =C8-C10 9.99E-01 1.27E+04 L 4. 14E+04 # NA
Aromatics = =C10-C12 9.99E-01 LI15E+04 L 9.37E+04 # NA
Aromatics = >C12-C16 9.99E-01 L1SE+04 L 1.46E+05 i NA
Aromatics - =C16-C21 MNA 3.72E+04 e MNA MNA
Aromatics - >C21-C35 MNA 3.72E+04 - MNA A
[Tertiary-amyl-methyl-ether (TAME) 4.03E-01 5.51E+03 L 5 49E+04 i 2.86E+02
[Tertiary-butyl-alcohol (TBA) L5 1E+DD 2.00E+04 * 5.ME+06 # 2.35E+03
Ethyl-teri-butyl-ether (ETBE) 1.51E+00 2.51E+03 . 2.35E+05 # 7.70E+00
Diisopropyl ether (DIPE) 1.93E+00 2.52E+04 . 2.39E+05 i 5.36E+02
Ethanol 9 46E+00 1.36E+05 b 4 A6E+07 # 3.81E+D6 #
Methanol 1.93E+01 2.32E+05 . 1.02E+08 i 1.02E+05
Arsenic 1.51E-04 6.54E+02 MIA 2.58E+01
Barium 2A5E-03 4.39E+05 MIA 1.T2E+4
Cadmium 1.95E-03 2.B1E+03 NIA B.60E+01
Chromium (111) total chromium S08E-04 5.21E+05 MA 1.29E+035
Chromium (V1) 4.03E-05 4,30E+01 MA T.1TE-01
Lead NA MNA MNIA NA
Selenium 9.99E-04 1.28E+04 MIA 4. 30E+02
Motes:

NA: Not available

#: Caleulated rarget level exceeds effective/solubility for gasoline. Caleulated value is shown.

NiA: Not applicable

Soil concentrations are presented on a dry weight basis.
#*: Calculated target level exceeds effective/saturated soil concentration for gasoline. Calculated value is shown,

+: Calculated target level exceeds effective/saturated vapor concentration for gasoline. Calculated value is shown.
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Table 5 - Tier 1 Risk-Based Target Levels
Soil Concentration Protective of Domestic Use of Groundwater (Distance to POE of Zero)

Depth from Soil Source to Groundwater Table
Chemicals of Concern
< 20 fi 20 - 50 fi = 50 fit
Benzene 5.61E-02 1.12E-01 2.24E-01 =
Toluene 2.98E+01 5.95E+01 L 1.19E+02 =
Ethylbenzene 3.99E+01 . T97E+01 » 1.539E4+02
Kylenes (total) 6.34E+02 * 1.27EH)3 ol 2.54E+03 *
Ethylene dibromide (EDB} 4.73E-04 9.46E-04 1.89E-03 =
Ethylene dichloride (EDC) 2.06E-02 4.11E-02 8.22E-02 -
Methyl tertiary butyl ether (MTBE) 3.98E-01 7.96E-01 1.539E+00 i
Acenaphthene 1.7T4E+02 349E+02 » 6.97E+02 *
Anthracene 3.06E+03 = 6.11E+03 L 1.22E+04
Benzo(a)anthracene 6.12E+00 1.22E+01 2A45E+01
Benzo({a)pyrene 3.04E+01 * 6.07E+01 » 1.21E+)2
Benzo(b)fluoranthene 1.ISE+0I . 2.30E+01 = 4.59E+01 =
Benzo(k)fluoranthene 1.18E+02 - 2.3TE+02 . 4. 73E+02
Chrysene 6.12E+02 . 1.22E+03 Lt 245E+03
Dibenzo(a,h)anthracene 2.38E+00 4. 76E+00 9.52E+00
Fluoranthene 2.61E+03 = 5.21E+03 L 1.04E+04 =
Fluorene 2.11E+02 - 4. 22E+02 . 8.44E+02 =
Naphthalene 3.25E-01 6.50E-01 1.30E+00
Pyrene 1.50E+03 o J.01E+03 L 6.01E+03
TPH-GRO 1.81E+04 = 3.61E+04 » T.22E+04 -
TPH-DRO 2.94FE+09 . 5.88E+09 "' 1.18E+10 by
TPH-ORO 2.94E+09 " 5.88E+09 = 1.18E+10
Aliphatics - > C6-C8 1.45E+04 . 2.91E+04 = 5.81E+04
Aliphatics - > C8-C10 3 48E+03 - 6.97TE+03 . 1.39E+04 -
Aliphatics - >C10-C12 2.59E+04 " 5.19E+04 - 1.04E4+05 *
Aliphatics - >C12-C16 1.17E+06 * 234E+06 » 4.68E+H06
Aliphatics - >C16-C21 2.94E+09 * 5.88E+09 . 1.18E+10
Aliphatics - >C21-C35 2.94FE+09 . 5.88E+09 . 1.18E+10
Aromatics - =C8-C10 4.12E+01 8.24E+01 1.65E+02
Aromatics - >C10-C12 6.49E+01 1.30E+02 2.59E+02
Aromatics - >C12-C16 1.29E+02 2.58E+02 - 5.16E+02
Aromatics - >C16-C21 1.11E+03 i 2.21E+03 "‘ 4 43E+03
Aromatics - >C21-C35 8.79E+03 * 1.76E+04 d 3.52E+04
Tertiary-amyl-methyl-ether (TAME) 6.77E-01 1.35E+00 2.71E+00
Tertiary-butyl-alcohol (TBA) 5.58E-01 1.12E+00 2.23E+00 -
Ethyl-tert-butyl-ether (ETBE) 1L.OGE-01 2.12E-01 4,24E-01 *
Diisopropyl ether (DIPE) 4.12E+00 8.24E+00 1.65E+01 g
Ethanol 71.73E+02 1.55E+03 3.09E+03
Methanol 2.08E+01 4. 16E+01 8.32E+01 =
Arsenic 7.21E+00 1.44E+01 2.88E+01 *
Barium 2.04E+03 4.0TE+03 8.15E+03 b
Cadmium 9.31E+00 1.86E+01 3.72E+01 -
Chromium (I11) total chromium 4 4TE+06 8.93E+06 1.79E+07
Chromium (V1) 1.59E-03 3.19E-03 6.37E-03 *
Lead 3. T4E+00 TARE+00 1.50E+01 L
(Selenium 6. 2TEH00 1. 25E+01 2 51E+H01 *
Notes:

*: Caleulated target level exceeds effective/saturated soil concentration for gasoline. Calculated value is shown.

Default vadose zone DAF: 1 for < 20 fi, 2 for 20 - 50 ft, and 4 for > 50 fi

All concentrations in mg/kg
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Table 6 — Tier 1 Risk-Based Target Levels
Soil Concentration Protective of Indoor Inhalation of Vapors from Groundwater to
Building (Distance to Building of Zero) for Residential Land Use

Depth from Soil Source to Groundwater Table
Chemicals of Concern

=20 ft 20-50 1t = 50 ft
Benzene 1.12E+01 2.25E+01 * 4.50E+01 *
IToluene 1.51E+04 o 3.02E+04 " 6.05E+04 -
Ethylbenzene 5.89E+03 - 1.18E+04 . 2.36E+04 b
Kylenes (total) TASEHD2 i 1.50E+03 * 2.99E+03 *
Ethylene dibromide (EDB) 2. 18E+00 4.36E+00 8. 72E+00
Ethylene dichloride (EDC) 3.54E+00 T.09E+D0 1.42E+01
Methy! tertiary butyl ether (MTBE) 5.62E+02 1.12E+03 2.25E+03
Acenaphthene 1.69E+06 - 3.39E+06 = 6.78E+06 -
Anthracene 1.00E+07 " 2.01E+07 * 4,02E+07 *
Benzo(a)anthracene 6.55E+H06 * 1.31E+07 ¥ 2.62E+07 s
Benzo(a)pyrene 5.66E+06 ] 1.13E+07 . 2.26E+07 *
Benzo(b)flucranthene 1 40E+06 * 2.80E+06 * S5.60E+06 *
Benzo(k)fluoranthene 1.72E+08 e 3.43E+08 - 6.87TE+08 e
Chrysene 4. 84E+06 > 9.68E+06 > 1.94E+07 .
Dibenzo{a,h)anthracene 5.5TE+08 | 1.11E+09 s 2.23E+09 *
Fluoranthene 2.2TEHOE bl 4.54E+08 e 9.07E+08 =
Fluorene 6. 19E+06 . 1, 24E+07 . 2 48E+07 .
INaphthalene 6.72E+02 * 1.34E+03 * 2.69E+03 *
Pyrene 2.TOE+O8 »d 5.41E+08 = 1.OSE+09 -
ITPH-GRO 1.26E+04 * 2.52F+04 ' 5.04E+04 .
ITPH-DRO 1.22E+05 * 245E+05 * 4.89E+05 *
ITPH-ORO MNA MA MNA
Aliphatics - > C6-C8 B.3TE+03 * 1.67E+04 * 3.35E+04 *
Aliphatics - > C8-C10 1.73E+03 * 347EHD3 ¥ 6.94E+03 *
Aliphatics - =C10-C12 8.61E+03 - 1.72E+04 - 344E+04 =
Aliphatics - =C12-C16 3.92E+04 . T.83E+D4 ¥ 1.57E+05 -
Aliphatics - >C16-C21 NA NA NA
Aliphatics - =C21-C35 MNA MA MNA
Aromatics - >CE-C10 2.51E+03 * 5.02E+03 * 1.00E+04
Aromatics - >C10-C12 1.26E+04 s 2.51E+D4 * 5.03E+04
Aromatics - =C12-Cl6 6. 20E+04 = 1.24E+05 = 2 4BE+05 .
Aromatics = =C16-C21 NA MA NA
Aromatics - >C21-C35 MNA MA MNA
| Tertiary-amyl-methyl-ether (TAME) 1.68E+02 3.37E+02 6.7T4E+02
| Tertiary-butyl-alcohol (TBA) 2.59E+04 * 5.1TE+04 * L.O3E+05 L
Ethyl-tert-butyl-ether (ETBE) T7.28E+02 1.46E+03 2.91E+03 b
Diisopropyl ether (DIPE) 9.63E+02 1.93E+03 = 3.85E+03 b
Ethanol 1.80E+05 * 3.61E+HD5 * T.22E+05 *
Methanol 7.39E+05 bt 1.48E+06 pi 2.95E+06 ¥
Arsenic N/A N/A NiA
Barium MN/A N/A MIA
Cadmium NIA N/A N/A
Chromium (I11) total chromium /A N/A N/A
Chromium (V1) MN/A N/A MIA
Lead MIA N/A MN/A
w MN/A N/A MN/A
Motes:
NA: Mot available N/A: Mot applicable

#: Caleulated target level exceeds effective/saturated soil concentration for gasoline, Calculated value is shown.,
Default vadose zone DAF: 1 for < 20 ft, 2 for 20 - 50 ft, and 4 for = 50 ft
All coneentrations in mg/kg



DRAFT FOR REVIEW ONLY
Sept. 22, 2011

Table 7 — Tier 1 Risk-Based Target Levels
Soil Concentration Protective of Indoor Inhalation of Vapors from Groundwater to
Building (Building Distance of Zero) for Non-Residential Land Use

Depth from Soil Source to Groundwater Table
Chemicals of Concern

< 20 fi 20 - 50 ft =50 ft
Benzene 5.89E+01 * 1.IBE+02 * 2.36E+02 *
Toluene 1.22ZE+D5 = 2A43E+05 = 4.86E+05 =
Ethylbenzene 4. T4E+D4 . 9 48E+04 . 1.90E+035 .
Kylenes (total) 6.02E+03 * 1.20E+04 * 241E+04 *
Ethylene dibromide (EDB) 1. 14E+01 2.29E+01 4.57E+01
Ethylene dichloride (EDC) 1.86E+01 3.71E+01 TA3E+01
Methyl tertiary butyl ether (MTBE}) 2.94E+03 5.89E+03 1.18E+04 .
Acenaphthene 1.36E+07 = 2. T3E+07 - SA45E+07 =
Anthracene 8.08E+07 » 1.62E+08 " 3.23E+08 x
Benzo(a)anthracene 343E+07 * 6.86E+07 * 1.37E+D8 *
Benzo(a)pyrene 2.97E+07 . 5.94E+07 - 1.19E+08 .
Benzo(b)fluoranthene 7.34E+06 . 1.47E+07 * 2 94E+07 *
Benzo(k)fluoranthene 9.00E+D8 * |.BOE+09 * 3.60E+09 *
Chrysene 2. 54E+07 r 5.07E+07 * 1.O1E+D8 .
Dibenzo{a,h)anthracene 292E+09 * 5.84E+09 * 1LITE+10 *
Fluoranthene 1.82E+09 * 3.65E+09 * 7.29E+09 *
Fluorene 4. 98E+07 s 9.96E+07 = 1.99E+08 i
INaphthalene 3.52E+03 . T.04E+03 * 1. 41E+04 *
Pyrene 2ATEHW * 4.35E+09 * B.O9E+D9 *
TPH-GRO 1.01E+05 b 2.03E+05 = 4.06E+05 ot
TPH-DRO 9 84E+05 » 1.97E+06 . 393E+06 .
TPH-ORO MA NA MNA
Aliphatics - = C6-C8 6. 73E+04 * 1.35E+05 . 2.69E+05 o
Aliphatics - = C8-C10 1.39E+04 . 2. 79E+04 b 5.58E+04 *
Aliphatics - >C10-C12 6.92E+04 * 1.3BE+05 * 2.T7E+05 *
Aliphatics - =C12-Clé 3. 15E+D5 b 6.30E+05 ~ 1.26E+0D6 x
Aliphatics - >C16-C21 NA NA NA
Aliphatics - >C21-C35 MA NA NA
Aromatics - =C8-C10 202E+04 = 4.03E+04 - BOTE+D4 w
Aromatics - >=C10-C12 1LO1E+05 » 2.02E+05 » 4 04E+05 .
Aromatics - =C12-Cl6 4.98E+D5 * 9.97E+05 * 1.99E+D6 *
Aromatics - =C16-C21 NA NA NA
Aromatics - =C21-C35 MNA MA MNA
Tertiary-amyl-methyl-ether (TAME) 1.35E+03 2.71E+03 * 5.42E+03 *
Tertiary-butyl-alcohol (TBA) 2.08E+05 - 4. 16E+05 = B.32E+05 =
Ethyl-tert-butyl-ether (ETBE) 5.86E+03 . 117E+04 . 2.34E+04 x
Diisopropyl ether (DIPE) 7.74E+03 * 1.55E+04 * 3.10E+04 *
Ethanol 1.45E+06 = 2.90E+06 * 5.80E+D6 .
Methanol 5.94E+06 . 1.19E+07 * 2. 38E+07 *
Arsenic N/A MN/A MNIA
Barium N/A MN/A MNIA
Cadmium N/A N/A N/A
Chromium (111} total chromium N/A MN/A MNIA
Chromium (V1) N/A MN/A N/A
Lead N/A N/A NiA
Selenium MN/A M/A /A
Motes:

NA: Mot available

N/A: Mot applicable

*: Calculated target level exceeds effective/saturated soil concentration for gasoline. Caleulated value is shown.

Default vadose zone DAF: 1 for < 20 fi, 2 for 20 - 50 fi, and 4 for > 50 ft

All concentrations in mg'kg
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AUTHORITY: sections 319.111, RSMo 2000 and 319.109 and 319.137, RSMo Supp.
2007. Original rule filed February 13, 2009.
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