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years. The residential screening levels that correspond to a target risk of one-in-one million (or 
1x10-6) serve as the basis for the three tiers of screening values: (1) no action levels, and (2) 
further action levels, and (3) expedited action levels.    
 
No Action Level 
The no action level is equal to the default residential screening level that corresponds to a 1x10-6 
cancer risk or 1.0 noncancer hazard.  If a chemical concentration is below this level, no 
additional action is warranted.   
 
Further Action Level 
The further action level corresponds to the USEPA risk management range for cancer risk of 
1x10-6 to 1x10-4, and to noncancer hazards ranging from 1.0 to 100.  Concentrations detected in 
this range will be evaluated as non-time critical.  Concentrations in this range are representative 
of levels assessed in the HHRA.  For chemicals of primary concern detected at similar 
concentrations evaluated in the HHRA, the HHRA conclusions will apply.   
 
Expedited Action Level 
The expedited action level corresponds to contaminant concentrations that exceed the upper 
bound of the USEPA risk management range of 1x10-4, and a noncancer hazard of 100.  The 
noncancer hazard of 100 is appropriate considering that toxicity criteria for petroleum-related 
contaminants with noncarcinogenic endpoints incorporate uncertainty factors greater than 100; 
specifically, uncertainty factors range from 1000 to 3000.  If chemicals are detected above the 
expedited action level, results shall be reported immediately to representatives of Salt Lake City, 
Salt Lake Valley Health Department, Utah Division of Water Quality and Chevron Pipeline; and 
further investigation and/or remediation may be warranted. 
 
1.1 Surrogate Chemicals for Screening Levels 

If residential soil screening levels were not available from the identified sources, screening levels 
for surrogate chemicals were selected based on structure-activity relationships. The following 
surrogates were used to select appropriate screening levels: m-xylene as a surrogate for m&p-
xylene; naphthalene as a surrogate for indene, and 1,1,2,2-tetrachloroethane as a surrogate for 
tetrachloroethane.  Screening levels are not provided for 4-isopropyltoluene or di-n-
octylphthalate, because suitable surrogate chemicals were not identified for these compounds. 
 
1.2 Total Petroleum Hydrocarbon Screening Level 

Conservative screening levels were calculated for petroleum hydrocarbon analytes based on 
standard methodology and toxicity values provided in Utah’s Corrective Action Process for 
Leaking Underground Storage Tank Sites (Utah DEQ 2005).  The total petroleum hydrocarbon 
(TPH) no action level is equivalent to the conservative screening level previously calculated 
during the Liberty Lake remediation effort (Appendix B, CPL 2010).  The screening level was 
calculated using the most conservative toxicity criteria and assuming that TPH detected is 
comprised wholly of the most toxic TPH fraction.   
 
To ensure the health-protectiveness of this value, it is calculated based on potential exposure of a 
resident child, the most conservative receptor.  TPH was evaluated as a noncarcinogenic mixture; 
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potentially carcinogenic compounds in TPH are addressed via chemical-specific comparisons.  
The noncancer-based screening level was calculated using a target hazard quotient of 1.0, which 
is the point of departure for the USEPA.  The following equation, which combines the target 
level with intake factors, toxicity information, and TPH fraction information, was used to 
calculate the TPH screening level in soil: 
 
TPH soil concentration =        
Tg HI / ((%ar*[(IFo/RfDo)+(IFd/RfDo)+(IFi/RfDi)])+(%al*[(IFo/RfDo)+(IFd/RfDo)+(IFi/RfDi)])) 
where: 

Tg HI = target hazard index (1.0) 
%ar = aromatic contribution (as a ratio) 
%al = aliphatic contribution (as a ratio) 
IFo = oral intake factor (child resident, 1.28E-05 mg/kg-day) 
IFd = dermal intake factor (child resident, 3.58E-06 mg/kg-day) 
IFi = inhalation intake factor (child resident, 6.39E-01 m3/kg-day*1/particulate emission 
factor, or 4.86E-10)  
RfDo = fraction-specific oral reference dose 
RfDi = fraction-specific inhalation reference dose 

 
The child resident intake factors for the oral, dermal, and inhalation routes of exposure are based 
on standard risk assessment guidance (USEPA 1991, 1997).  Typically, the relative site-specific 
concentrations of each carbon fraction are used to derive a weighted total TPH soil 
concentration.  However, for purposes of this conservative screening level, the calculation 
assumes that the residual TPH is comprised wholly of the more toxic aromatic fraction.  As 
shown in Table 2, the lowest oral and inhalation reference doses correspond to the aromatic 
fraction, and are 0.03 mg/kg-day and 0.2 mg/m3, respectively.  Substituting the appropriate 
values into the equation above yields a residential screening level of 1,833 mg TPH/kg soil.  
Therefore, soil or sediment concentrations below the residential screening level of 1,800 mg 
TPH/kg do not warrant further investigation.   
 
Table 2.  TPH Fraction Reference Doses 

Equivalent  
Carbon Number 

Oral RfD  
(mg/kg-day) 

Inhalation RfC  
(mg/m3) 

Aliphatic Fractions   
>5-6 and >7-8 0.06 0.2 
>9-10, >11-12, and >13-16 0.1 1.0 
>17-21 and >22-35 2.0 Not Available 
Minimum Value 0.06 0.2 
Aromatic Fractions   
>9-10 and >11-13 0.04 0.2 
>12-22 0.03 Not Available 
Minimum Value 0.03 0.2 

(Utah DEQ 2005) 
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Table 1. Soil/Sediment Screening Levels ‐ Red Butte Creek, Salt Lake City, UT

Chemical

No Action Level           

(mg/kg)

Further Action Level         

(mg/kg)

Expedited Action Level    

(mg/kg) Source

Target Hazard/Risk <10
‐6
/1.0 10

‐6
/1.0 to 10

‐4
/100 >10

‐4
/100 ‐

TPH

TPH (C11‐C60) 1800 1800 ‐ 180000 180000 Utah DEQ 2005**

DRO 1800 1800 ‐ 180000 180000 Utah DEQ 2005
**

ORO 1800 1800 ‐ 180000 180000 Utah DEQ 2005**

PAHs

1‐Methylnaphthalene 22 22 ‐ 2200 2200 USEPA RSL (c) 

2‐Methylnaphthlene 310 310 ‐ 31000 31000 USEPA RSL (nc)

Acenaphthene 3400 3400 ‐ 340000 340000 USEPA RSL (nc)

Acenaphthylene 1720 1720 ‐ 172000 172000 CA ESL (nc) 

Anthracene 17000 17000 ‐ 1700000 1700000 USEPA RSL (nc)

Benzo(a)anthracene 0.15 0.15 ‐ 15 15 USEPA RSL (c) 

Benzo(a)pyrene 0.015 0.015 ‐ 1.5 1.5 USEPA RSL (c) 

Benzo(b)fluoranthene 0.15 0.15 ‐ 15 15 USEPA RSL (c) 

Benzo(g,h,i)perylene 1720 1720 ‐ 172000 172000 CA ESL (nc) 

Benzo(k)fluoranthene 1.5 1.5 ‐ 150 150 USEPA RSL (c) 

Chrysene 15 15 ‐ 1500 1500 USEPA RSL (c) 

Dibenz(a,h)anthracene 0.015 0.015 ‐ 1.5 1.5 USEPA RSL (c) 

Fluoranthene 2300 2300 ‐ 230000 230000 USEPA RSL (nc)

Fluorene 2300 2300 ‐ 230000 230000 USEPA RSL (nc)

Indene 3.6 3.6 ‐ 360 360 USEPA RSL (c) 

Ideno(1,2,3‐cd)pyrene 0.15 0.15 ‐ 15 15 USEPA RSL (c) 

Naphthalene 3.6 3.6 ‐ 360 360 USEPA RSL (c) 

Phenanthrene 1720 1720 ‐ 172000 172000 CA ESL (nc) 

Pyrene 1700 1700 ‐ 170000 170000 USEPA RSL (nc)

VOCs

Acetone
* 61000 61000 ‐ 6100000 6100000 USEPA RSL (nc)

Benzene 1.1 1.1 ‐ 110 110 USEPA RSL (c) 

Chloroform
*

0.29 0.29 ‐ 29 29 USEPA RSL (c) 

Methylene chloride
* 11 11 ‐ 1100 1100 USEPA RSL (c) 

Toluene 5000 5000 ‐ 500000 500000 USEPA RSL (nc)

m,p‐Xylene 590 590 ‐ 59000 59000 USEPA RSL (nc)

o‐Xylene 690 690 ‐ 69000 69000 USEPA RSL (nc)

Xylenes (total) 630 630 ‐ 63000 63000 USEPA RSL (nc)

Tetrachloroethane
*

0.56 0.56 ‐ 56 56 USEPA RSL (nc)

SVOCs

Benzoic acid* 240000 240000 ‐ 24000000 24000000 USEPA RSL (nc)

bis(2‐Ethylhexyl)phthalate
*  0.35 0.35 ‐ 35 35 USEPA RSL (c) 

bis(2‐Ethylhexyl)adipate
*

410 410 ‐ 41000 41000 USEPA RSL (c) 

Di‐n‐octylphthalate  NC ‐ ‐ ‐

4‐Isopropyltoluene  NC ‐ ‐ ‐
Phenol* 18000 1800000 1800000 USEPA RSL (nc)
*
Screening levels are provided for all chemicals detected in August 2011 sampling event, including these non‐petroleum related contaminants. 

Italics indicate surrogate was used for screening level (See Section 1.1 for surrogate list)

USEPA RSL = USEPA Regional Screening Level, Residential Summary Table (2011)

CA ESL = California Environmental Screening Level, Residential Land Use (2008)

c= carcinogenic endpoint

nc = noncarcinogenic endpoint

**TPH Screening Level was developed assuming 100% aromatic and most conservative toxicity criteria using standard USEPA risk assessment methodology (USEPA 1991) and

Utah DEQ toxicity criteria for TPH carbon ranges (Utah DEQ 2005).



Red Butte Creek, Utah Human Health Screening Levels

Chemical

No Action Level       

(mg/kg)

Further Action Level      

(mg/kg)

Expedited Action Level       

(mg/kg) Source

Target Hazard/Risk <10‐6/1.0 10‐6/1.0 to 10‐4/100 >10‐4/100 ‐

TPH

TPH (C11‐C60) 1800 1800 ‐ 180000 180000 Utah DEQ 2005
*

DRO 1800 1800 ‐ 180000 180000 Utah DEQ 2005*

ORO 1800 1800 ‐ 180000 180000 Utah DEQ 2005*

PAHs

BaP TEQ 0.015 1.5 1.5 USEPA RSL

1‐Methylnaphthalene 22 22 ‐ 2200 2200 USEPA RSL (c) 

2‐Methylnaphthlene 310 310 ‐ 31000 31000 USEPA RSL (nc)

Acenaphthene 3400 3400 ‐ 340000 340000 USEPA RSL (nc)

Acenaphthylene 1720 1720 ‐ 172000 172000 CA ESL (nc) 

Anthracene 17000 17000 ‐ 1700000 1700000 USEPA RSL (nc)

Benzo(a)anthracene 0.15 0.15 ‐ 15 15 USEPA RSL (c) 

Benzo(a)pyrene 0.015 0.015 ‐ 1.5 1.5 USEPA RSL (c) 

Benzo(b)fluoranthene 0.15 0.15 ‐ 15 15 USEPA RSL (c) 

Benzo(g,h,i)perylene 1720 1720 ‐ 172000 172000 CA ESL (nc) 

Benzo(k)fluoranthene 1.5 1.5 ‐ 150 150 USEPA RSL (c) 

Chrysene 15 15 ‐ 1500 1500 USEPA RSL (c) 

Dibenz(a,h)anthracene 0.015 0.015 ‐ 1.5 1.5 USEPA RSL (c) 

Fluoranthene 2300 2300 ‐ 230000 230000 USEPA RSL (nc)

Fluorene 2300 2300 ‐ 230000 230000 USEPA RSL (nc)

Indene 3.6 3.6 ‐ 360 360 USEPA RSL (c) 

Ideno(1,2,3‐cd)pyrene 0.15 0.15 ‐ 15 15 USEPA RSL (c) 

Naphthalene 3.6 3.6 ‐ 360 360 USEPA RSL (c) 

Phenanthrene 1720 1720 ‐ 172000 172000 CA ESL (nc) 

Pyrene 1700 1700 ‐ 170000 170000 USEPA RSL (nc)

VOCs

Acetone* 61000 61000 ‐ 6100000 6100000 USEPA RSL (nc)

Benzene 1.1 1.1 ‐ 110 110 USEPA RSL (c) 

Chloroform
*

0.29 0.29 ‐ 29 29 USEPA RSL (c) 

1/9/2012



Red Butte Creek, Utah Human Health Screening Levels

Methylene chloride
*

11 11 ‐ 1100 1100 USEPA RSL (c) 

Toluene 5000 5000 ‐ 500000 500000 USEPA RSL (nc)

m,p‐Xylene 590 590 ‐ 59000 59000 USEPA RSL (nc)

o‐Xylene 690 690 ‐ 69000 69000 USEPA RSL (nc)

Xylenes (total) 630 630 ‐ 63000 63000 USEPA RSL (nc)

Tetrachloroethane *
0.56 0.56 ‐ 56 56 USEPA RSL (nc)

SVOCs

Benzoic acid* 240000 240000 ‐ 24000000 24000000 USEPA RSL (nc)

bis(2‐Ethylhexyl)phthalate
* 

0.35 0.35 ‐ 35 35 USEPA RSL (c) 

bis(2‐Ethylhexyl)adipate
*

410 410 ‐ 41000 41000 USEPA RSL (c) 

Di‐n‐octylphthalate  NC ‐ ‐ ‐

4‐Isopropyltoluene  NC ‐ ‐ ‐

Phenol* 18000 1800000 1800000 USEPA RSL (nc)

Italics indicate surrogate was used for screening level (See Section 1.1 for surrogate list)

USEPA RSL = USEPA Regional Screening Level, Residential Summary Table (2011)

CA ESL = California Environmental Screening Level, Residential Land Use (2008)

c= carcinogenic endpoint

nc = noncarcinogenic endpoint

*TPH Screening Level was developed assuming 100% aromatic and most conservative toxicity criteria using standard USEPA risk assessment methodology (USEPA 199

TPH carbon ranges (Utah DEQ 2005).
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