Texas Commission on Environmental Quality

INTEROFFICE MEMORANDUM

TO: Remediation Division Staff DATE: September 6, 2006
THRU: C/Kb Alan Batcheller, P.G., Director
\@Remedlatlon DlVlSlon
G
FROM: Sean Kelly, P.G., Emergency Response Coordinator
%{u{ [ Team 3, State Lead Remediation Section
: (# Zebao Li, P.E., P.G., Technical Specialist
- Team 3, State Lead Remedlatlon Section

SUBJECT: Chapter 334 Closure Criteria for Domestic Irrigation Wells

This interoffice memorandum (IOM) addresses the allowable levels of groundwater contamination that
can remain 1n place in domestic irrigation wells at Chapter 334 leaking petroleum storage tank (LPST)
sites at the time of site closure. It does not apply to Chapter 350 (Texas Risk Reduction Program/TRRP)
LPST sites, or to the closure criteria used for any other program.

Table 1 shows the target groundwater levels that have been calculated for the scenario of human
exposure to domestic irrigation well water. The TRRP Tier 1 and the EPA Risk Assessment Guidance
for Superfund (RAGS - Part E, Supplemental Guidance for Dermal Risk Assessment) modeling protocols
were used for the calculations. The three human health pathways of inhalation, dermal contact, and
ingestion were taken into account. Most of the input parameters used are the same as those used in the
TRRP Tier 1 model calculations; however, some parameters were modified to more closely reflect the
exposure conditions of the scenario described in this IOM.

Table 1
Groundwater Target Levels for Domestic Irrigation Wells at Chapter 334 LPST Sites
Target Level

Compound Target level (mg/L) | Compound (rgng /L)
Acenaphthene 2.06 Ethylbenzene 9.21
Acetone 183 Fluoranthene 9.80E-01V
Anthracene 9.14 Fluorene 1.73
Benz-a-anthracene(c) 1.30E-03" Formaldehyde 3.37E+01
Benzene(c) 1.10E-01 Indeno-1,2,3-cd- pyrene(c) 1.30E-03
Benzo-a-pyrene(c) 2.00E-04 Methyl ethyl ketone 122
Benzo-b-fluoranthene(c) 1.30E-03 MTBE 1.86
Benzo-k-fluoranthene(c) 1.30E-02V Naphthalene 1.77
Chrysene(c) 1.30E-01 Phenanthrene 9.14E-01
Dibenz-a,h-anthracene(c) 2.00E-04 Pyrene 7.3E-011Y
Dichlorobenzene, 1,2- 7.73 Toluene 1.01E+01
Dichlorobenzene, 1,3- 2.56 Xylenes 1.74E+01
Dichlorobenzene, 1,4-(c) 1.45E-01
Bolded Target Levels = MCLs (calculated target level <MCL).............. M = TRRP residential GW Ingestion

protective concentration level (PCL) (calculated target level < TRRP PCL) . .. . (c) = listed carcinogen.



As shown in Table 1, the target level for benzene in irrigation wells must be set at 0.11 mg/L (110 parts
per billion). Note that this number is valid even if up to nine other chemicals of concern (COCs) in the
same groundwater zone are at or below their respective target levels.

Table 2 lists the modeling protocol input parameters used to derive the target levels. Note that all
assumptions used to calculate the target levels in Table 1 are very conservative. The assumptions made,
Input parameters used, and the modeling results have all been reviewed and approved by the TCEQ
toxicology staff through the Office of the Chief Engineer.

Table 2
Input Parameters Used to Calculate Groundwater Target Levels
for Domestic Irrigation Wells at Chapter 334 LPST Sites

Parameter TRRP Value Value Used to Calculate Domestic Irrigation
Well Target Levels
Total porosity (f7), volumetric air 8;=0.37, 8,~=0.16, : 8;=05, 6,~0.1, and 8,,=0.4
content of vadose zone soil (f,), and ' and 8,,=0.21 for topsoil after watering.
volumetric water content of vadose
zone soil ()
Fraction organic carbon (f,) 0.008 for vadose 0.02 for topsoil
zone soil
Thickness of affected soil (ds) 305 cm 30.5 cm for topsoil
Irrigation frequency n/a 82 events/yr (one 2-hour event every 3 days during
the irrigation period March 10 — Nov. 10)
Exposure frequency for ingestion of | 350 days/yr for 82 events/yr for incidental ingestion of domestic
water residential drinking  irrigation water
water
Age-adjusted water ingestion rate 0.8 (L-yr/kg-day) 0.4 (L-yr/kg-day) for incidental ingestion of
(IRw.AgeAdj.res) irrigation water
Child water ingestion rate 0.64 (L/day) 0.32 (L/day) for incidental ingestion of irrigation
(IRw.C.res) water
Exposure frequency for dermal n/a 60 events/yr (one 2-hour event every 3 days during
contact w/domestic irrigation water the sufficiently warm months of the irrigation
period May through October)
Event duration for dermal contact n/a Child dermal contact duration t.,,4 = 0.73 hrs/event;
with irrigation water Age-adjusted dermal contact duration t,q = 0.48
hrs/event
Skin surface area Child 6,600 cm” Child 6,600 cm’
Adult 18,000 cm’ Adult 18,000 cm’
(Table 5-1 in TRRP-24) | (Table 5-1 in TRRP-24)
Exposure frequency for inhalation 350 days/yr for 82 events/yr
exposure residents
Exposure duration for inhalation 24 hrs/day 2 hrs/event
exposure




