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Groundwater Table
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Table 4
Lookup Tables 

Calculated Tier 2 Direct 
Contact Soil RBSLs

3 Tables – A, B, C



Site-Specific Tier 2 RBSLs for Direct-
Contact Soil

•Calculated from Tier 1 RBSLs (Table 2)
•Two separate calculations 
One for carcinogenic analytes
One for non-carcinogenic analytes
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Table 2: Tier 1 Soil RBSLs
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Table 4a: Calculated Tier 2 Soil RBSLs
Direct Contact Residential 
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Table 4b: Calculated Tier 2 Soil RBSLs
Direct Contact Commercial  
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Table 4c: Calculated Tier 2 Soil RBSLs
Direct Contact Construction 
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Tier 1 RBSL X 10/ # Non-Carcinogenic 
Analytes>Tier 1 RBSLs

=
Tier 2 RBSL
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New Equation



How To Calculate Tier 2 RBSL
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1. Determine number of Noncarcinogenic analytes that exceed their 
respective RBSLs = (# exceedances)

2. For each Noncarcinogenic analyte, lookup Tier 1 RBSL in RBCA 
Table 2 = Tier 1 RBSL

3. Multiply Tier 1 RBSL by 10 = (RBSL x 10)

4. Divide Tier 1 RBSL x 10 by # exceedances = Tier 2 RBSL
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Example

3 Non-Carcinogenic analytes exceed Tier 1 RBSL



Tier 2 RBSL Calculation
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190 X 10 / 3 = 633 
                                        

Benzene RBSL = 190 mg/kg

Number of NC exceedances = 3

      Tier 2 RBSL = 633 mg/kg



Tier 2 RBSL Calculation
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1900 X 10 / 3 = 6,333 
                                        

Xylene RBSL = 1900 mg/kg

Number of NC exceedances = 3

     Tier 2 RBSL = 6,333 mg/kg



Tier 2 RBSL Calculation
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120 X 10 / 3 = 400 
                                        

Naphthalene RBSL = 120 mg/kg

Number of NC exceedances = 3

      Tier 2 RBSL = 400 mg/kg



Calculated Tier 2 RBSLs
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Benzene : (190)(10)
                           3              

= 633

Xylenes : (1900)(10)   = 6,333
                 3 
Naphthalene : (120)(10)  = 400
                   3
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Calculated Tier 2* Soil RBSLs: Direct Contact Construction Receptor 0 - 10 feet bgs
Effects

1 2 3 1 2 3
 For Gasoline & Light Hydrocarbons measured using the Montana Method for Volatile Petroleum Hydrocarbons (VPH)

c MTBE 9,100 --- --- --- 91,000 45,500 30,333
n Benzene 190 1,900 950 633 --- --- ---
n Toluene 14,000 140,000 70,000 46,667 --- --- ---
c Ethylbenzene 1,200 --- --- --- 12,000 6,000 4,000
n Xylenes 1,900 19,000 9,500 6,333 --- --- ---
n Naphthalene 120 1,200 600 400 --- --- ---
n C9-C10 Aromatics 4,000 40,000 20,000 13,333 --- --- ---
n C5-C8 Aliphatics 2,000 20,000 10,000 6,667 --- --- ---
n C9-C12 Aliphatics 3,000 30,000 15,000 10,000 --- --- ---

 Lead Scavengers
c 1,2-Dichloroethane (DCA) 100 --- --- --- 1,000 500 333
c 1,2-Dibromoethane (EDB) 7.3 --- --- --- 73 37 24

 For Diesel & Heavy Hydrocarbons measured using Montana Method for Extractable Petroleum Hydrocarbons (EPH)
n C9-C18 Aliphatics 4,600 46,000 23,000 15,333 --- --- ---
n C19-C36 Aliphatics 1,600,000 16,000,000 8,000,000 5,333,333 --- --- ---
n C11-C22 Aromatics 33,000 330,000 165,000 110,000 --- --- ---

*Refer to RBCA Guidance Section 4.0 for details on the Tier 2 Evaluation Process and calculation of Tier 2 RBSLs

Chemical / Analyte / 
Compound

0 - 10 feet 
bgs

Number of Non-Carcinogenic Analytes >Tier 1 
RBSLs

Number of Carcinogenic Analytes 
>Tier 1 RBSLs

Table 4c

Tier 1 Soil RBSLs, mg/kg Calculated Tier 2 RBSLs for Subsurface Soil Exceedances of Tier 1 RBSLs, mg/kg

c: 
ca

rci
no

ge
nic

    
    

   
n: 

no
n-

ca
rci

no
ge

nic Direct Contact Tier 2 RBSL = Tier 1 RBSL X 10 / (number of Non-
Carcinogenic Analytes >Tier 1 RBSLs) 

Tier 2 RBSL = Tier 1 RBSL X 10 / 
(number of Carcinogenic Analytes >Tier 1 

RBSLs)Construction Receptor



Updated Lab Methods: 
Soil and Aqueous 

Sampling
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Table A: Soil Samples
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60 mL or 40 mL VOA vials or 4 oz wide mouth 
jar. Collect at least 10 g of soil, cool to 4 ±2° C. 
Must be preserved at the lab in methanol 
within 48 hours of collection. 

or 

Methanol preservation in the field. 
1 mL methanol for every g soil, +/- 25%; lab 
can provide appropriate vials with methanol 
for easy collection; cool to 4 ±2° C.

If preserving with methanol in the field, a 
sample containing no methanol must also be 
submitted for determining moisture 
percentage.



Table C: Aqueous Samples
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Highlights
•Table 1: Confirmation Soil Table
Most conservative RBSLs

• Table 2: All Tier 1 Soil RBSLs
New RBSLs

•Table 3: Groundwater RBSLs
New RBSLs

•Table 4 (A,B,C): Tier 2 Look Up
Depth, number of C/NC analytes
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Highlights

• Lab Methods
Massachusetts Method 

2018
Methanol Preservation  

Soil Samples
Analytical Methods  

Aqueous Samples

33



Questions?
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Connect with us! 

• Daphne Ryan
• Environmental Project Officer
• Daphne.ryan@mt.gov
• 406-444-6728

@montanadeq

Montana 
Department of 
Environmental 
Quality

Montana 
Department of 
Environmental 
Quality 

mailto:Daphne.ryan@mt.gov
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