The Compiled Results
of the

Survey of State Experienceswith MtBE and Other

Oxygenate Contamination at LUST Sites (March-April 2003)

A Project of the New England Interstate

Water Pollution Control Commission (NEIWPCC)
Boott Mills South
100 Foot of John Street, 1% Floor
Lowell, Massachusetts 01852-1124

This document is a compilation of state responsesto the NEIWPCC “ Survey of State
Experienceswith MtBE and Other Oxygenate Contamination at LUST Sites” A
summary report of thissurvey can befound at the NEIWPCC Web site at
www.neiwpcc.org. All 50 states responded to the survey; not all states answered all

questions.

Preliminary notes from three states:

CA

KY

The SWRCB has program responsbility at the Statewide level. However, itisthe 9
regiona boards, the 20 local oversight program agencies, and the other locd agencies
that oversee Site cleanup. SWRCB staff have responded on behaf of these agencies,
based on available information and estimates.

The UST Branch is certain that MTBE is added to gasoline used in KY.. It isunsure
about other oxygenates, however. Analyticad data have shown that MTBE is present in
soil and GW and its occurrence is not limited to non-attainment areas (Louisville and
northern KY). MTBE contamination appears to be primarily associated with LUST
gtes. It has been detected in soil and GW in urban and rural aress across the state.

KY presently does not require the submitta of MTBE analyses for soil and GW at
LUST dtes. However, the UST Branch is keeping track of sitesthat have MTBE
detections (a handful of labs dways report MTBE results w/BTEX andyses).

KY iswaiting for an EPA MCL. Until the MCL is established, KY requiresMTBE
sampling of DW sources located within a certain distance from a LUST. An dternative
WSisrequired for MTBE impacts >50 ppb. If MTBE is detected in a DW source
above 50 ppb, the UST Branch will require that an aternative source be supplied.



TX  Wehave answered the survey below regarding oxygenates to reflect the current rules
governing cleanup of petroleum storage tank Sitesin Texas under 30 Texas
Adminigrative Code (TAC) 334. Currently, we do not specificaly address cleanup of
oxygenates under the rules governing petroleum storage tanks (PSTs). Changesin our
rulesthat will take effect on September 1, 2003, for new releases of product from
petroleum storage tanks may include cleanup of the oxygenate compounds that are the
subject of thissurvey. Releases after that date will have to be cleaned up under 30
TAC 350, the Texas Risk Reduction Program (TRRP), which aready covers cleanup
for other types of contamination in the Sate.

Our current interim policy isto not require cleanup of groundwater for MtBE except
when adrinking water well isimpacted or imminently threatened. When that is the case,
we are requiring that the cleanup be to the organoleptic level of 15 ppb. Inadmog Al
cases, with very rare exceptions, we find that benzene drives the cleanup of
groundwater for contamination resulting from PST releases.

|. State Oxygenate Standards

Definitions:
* Action level: Thelevd a which some type of remediation or investigation must be
undertaken.

* Cleanup level: The god for remediation.

* Drinking water standard: Theleve tha drinking water supplies must not exceed (primary,
secondary, advisory).

Abbreviations:
DW drinking water
GW groundwater
RB risk-based
SS dight specific

la. Doesyour state have action levels, cleanup levels, or drinking water standardsfor
MtBE?

» Yes-AL,AZ CA,CT,DE, FL, HI, ID, IL, IN, KS, KY, LA, MA, ME, MD, Ml,
MN, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OR, PA, RI, SC, SD,
TX*, UT, VA, VT, WA, WV, WI, WY

» No-AK, AR, GA, IA*, MS, OK, TN

» Proposed—CO




AZ*
DE*

HI*
|A*

IN*

M A*
NE*
NV*

NC*
OH

OR*

RI*

TX*
VA*

\WAY
WY*

Soil: resdentia/non-residential; GW: receptor threatened/no receptor threatened.
State may require further investigation even if soil or groundwater detections are less
than the action levelsif there is an extremely close receptor. The action levels were not
St lower o that they would not trigger at every Ste.

DW threstened/DW not threatened.

Laboratories andyzing samples for MTBE must meet aminimum “detection level” of 15
ppb for MTBE and must run standards for other oxygenates to be certain of ther
identification should they be detected.

Resdentid/indudtrid.

Action levels are referred to as “ reportable concentrations.”

Site specific levels are determined through RBCA.

The determination of 20 or 200 ppb for GW cleanup is based on potentid risk to
receptors. 200 ppb is used when no or little risk is gpparent.

Or dternate SS levels based on risk-based andyss.

*This Tier 1 action leve range depends on soil type and depth to GW for “soil to DW
pathway.” ** This Tier 1 action level isfor the “direct contact pathway.”

The gpplicable risk-based concentration for a given siteis based on the relevant
exposure pathway(s).

GA GW can be used for DW without treatment; GB GW is presumed to not be
drinkable without treatment.

Only if aDW wdl isimpacted or imminently threatened.

The action levelslisted in 1b are reporting requirements. DEQ decidesiif further
investigation is warranted. Lab detection limits usudly run 2-5 ppb for MTBE.
*Regdentid cleanup; ** Volunteer Remediation Program.

Secondary.

1b. If yes, please fill in the appropriate box(s) with levels and applicable units.

MtBE
Medium Action Level(s) | Cleanup Drinking Water Standard
Level(s)
Primary Secondary | EPA State (or
(heslth (taste & advisory other)
based) odor) 20-40uglL | advisory




Sail AL - 0.008 mg/Kg; AZ * - 320/3,300
AZ - Method mg/Kg;
reporting level; CT -2 ppm;
CT - 2 ppm; DE, ID,MD, NE -
DE* - 130 ppb; SS
FL - 0.2 mg/Kg; FL - 0.2 mgkg;
HI* - 0.005/20 ppm; | HI* - 0.005/20 ppm;
IL - 320 ppb; IN - 0.35 mgKg
IN - 0.35mg/Kg; residential subsurface
LA - 20 ppm; s0il & 5.6 mg/Kg
MA* - 0.3 mg/Kg; industrial subsurface
MD, NE - SS; soil;
M1 - 800 ppb; IL - 320 ppb;
MO - 60 ppm; LA - determined by
NM - risk-based; risk evaluation;
NY - any amount; MA - 0.3 ug/g;
NC - 0.92 mg/Kg; M1 - 800 ppb;
OH - 0.530-6.43 MO - SS: 60, 140,
ppm*, 130 ppm**; 280 ppm;
PA - 2mg/Kg; MT - 30 ppb;
UT - 0.3mg/L; NH - 0.13 mg/Kg;
VA - >lab detection | NJ - 3.1 ppm;
limit*; NM, VA - risk-based;
WV** - 97 mg/Kg*; NY - 012 mgKg;;
WY -SS NC* - 0.92 mg/Kg;
OH - Tier2, SS
target levels;
OR* - 0.16 ppm —
319,000 ppm;
PA - 2mg/Kg;
UT - 0.3mg/Kg;
WA - 0.1 mg/Kg;
WY - SS
Groundwater AL -20ug/L; AZ* - 20/94 ug/L; CA-13 CA-5 CA-20 CT, MA,
AZ - 20 uglL; CT - 70 ppb; ppb; ppb; ppb; MN-70
CA-13 ppb; DE,MD, NE - S5, CO-15 WA, Ml - IN - ppb;
CT -70 ppb; FL - 50 ug/L; ug/L; 40 ppb; voluntary IN -
DE* -180 ppb; HI* - 20/202,000 DE- 10 MO - 400 reporting; voluntary
FL - 50 ug/L; ppb; ppb; ppb; GA, ME, reporting;
HI*- 20/202,000 IL - 70 ppb; IL,; NH - 20 NV, NC, MD - 20
ppb; ID - 52 ppb; KS - any; ug/L; ND, OR, ppb;
IL - 70 ppb; IN* - 45 ppb/720 ME- 35 NM - 100 SD -20-40 | AZ,IL;
IN - detection limit; ppb; ppb; ppb; ppb; ME - 35
KS - any; KS - 20 uglL; MI - 240 TX-15 OH - 40 ppb;
KY - 50 ppb (for LA - determined by ppb; ppb ppb; MO, RI -
DW sources); risk evaluation; MO - 20 PA - 20 40 ppb;
LA - 0.52 ppm; MA - 70 ug/L; ppb; ug/L NC - 200
MA* - 0.07 mg/L; ME - 35 ppb; NJ - 70 ug/L;
ME - 25 ppb; MI - 40 ppb ppb; PA, VA -
MD - S5 (eethetic), NH - 13 20 ug/L
MI - 40 (aesthetic) 240 ppb (health); ug/L;
ppb, 240 ppb MO - <400 ppb; NY-50




(health); MT - 30 ppb; ug/L;
MO - 400 ppb; NV*- 20 & 200 ppb; | OR-20
NE* - 20 ppb+; NJ - 70 ppb; ppb;
NV* - 20 & 200 ppb; | NM - 100 ppb; VT - 40
NM - 100 ppb; NY - 10 ug/L; ppb
NY - any amount; NC - 200 ug/L;;
NC - 200 ug/L; OH - Tier2, SS
OH - 40 ppb (DW); | target levels;
PA - 20 ug/L; OR* - 20 ppb —
RI* - GA-20 ppb; 51,000,000 ppb;
SC - 40 uglL; PA - 20 ug/L;
UT - 0.07 mg/L; RI* - GA-40 ppb,
VA >lab detection GB 5000 ppb;
limit*; SC - 40 ug/L;
WV ** - 20 ug/L; TX - 15 ppb*;
WI - 12 ppb; UT - Tierl- 0.20
WY* - 40 ug/L mg/L, RCL- 0.07
mg/L;
VA - risk based;
VT - 40 ppb;
WA - 20 ug/L;
WI - 12 ppb;
WY* - 40 ug/L

2a. Does your state have action levels, cleanup levels, or drinking water standardsfor
tertiary-butyl alcohol (TBA)?

» Yes-CA, DE, MA, MI, NJ, NY, VA

> No-AZ AK, AL, AR, CT, FL,GA, HI, ID, IL, IN, IA,KS, KY, LA, ME, MD,
MN, MO, MS, MT, NE, NV, NH, NM, NC, OH, OK, OR, PA, RI, SC, SD, TN,
TX, UT, VT, WA*, WV, WI

» Proposed— CO, NH (40ug/L), WY (220 ug/L) primary action and cleanup.

WA*

Currently evauating toxicity data and may require testing in near future.

2b. If yes, pleasefill in the appropriate box(s) with levels and applicable units.

TBA (tertiary-butyl dcohol)

NY - any amount;
VA > lab detection

Medium Action Level(s) | Cleanup Drinking Water Standard
Level(s)
Primary Secondary | EPA Sate (or
(hedlth- (taste & advisory other)
based) odor) advisory
Sail DE — 50 ppb; DE, IN,NY - SS
MA - 100.0 mg/Kg; MI - 78,000 ppb;
M1 - 78,000 ppb; NJ - 4.1 ppm




limit

Groundwater

CA -12ppb;

DE - 140 ppb

MA - 1.0mg/L;

M1 - 3,900 ppb;
NY - any amount;
VA > lab detection
limit

DE, IN, NY-SS,
MI - 3,900 ppb;
NJ - 100 ppb

CO-
15ug/L;
M1-3,900
ppb; NY -
50 ug/L

DE - 12
ppb

3a. Doesyour state have action levels, cleanup levels, or drinking water standards for

Ethanol?

> Yes—MA, MI, NY, VA

» No—-AZ AK, AL, AR, CA, CO, CT, DE, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA,
ME, MD, MN, MO, MS, MT, NE, NV, NH, NJ, NM, NC, ND, OH, OK, OR, PA,

RI, SC, SD, TN, TX, UT, VT, WA, WV, WI, WY

3b. If yes, pleasefill in the appropriate box(s) with levelsand applicable units.

Ethanol
Medium Action Level(s) | Cleanup Drinking Water Standard
Level(s)
Primary Secondary | EPA Sate (or
(hedlth- (taste & advisory other)
based) odor) advisory
Soil MA - 1000 mg/Kg; | MI - 3.8x10’ ppb;
MI - 3.8x107 ppb; NY - SS
NY - any amount;
VA - > |ab detection
limit
Groundwater MA - 1.0 mglL; MI - L9x10P ppb; MI -
MI - 1.9x10° ppb; NY - SS 1.9x10°
NY - any amount; ppb; NY -
VA - > |ab detection 50 ug/L

limit

4a. Doesyour state have action levels, cleanup levels, or drinking water standards for

tert-amyl methyl ether (TAME)?

» Yes—DE, Ml, NY, VA

» No—-AZ, AK, AL, AR, CA, CO, CT, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA,
MA, ME, MD, MN, MO, MS, MT, NE, NV, NH, NJ, NM, NC, ND, OH, OK,
OR, PA,RI, SC, SD, TN, TX, UT, VT, WA, WV, WI

» Proposed—WY (128 ug/L) secondary action and cleanup




4b. If yes, please fill in the appropriate box(s) with levels and applicable units.

TAME (tert-amyl methyl ether)

Medium Action Level(s) | Cleanup Drinking Water Standard
Level(s)
Primary Secondary | EPA State (or
(hedlth- (teste& advisory other)
based) odor) advisory
Sail DE - 3,600 ppb; DE, NY-SS,
M1 - 3,900 ppb; MI - 3,900 ppb
NY - any amount;
VA - > |ab detection
limit
Groundwater DE -750ppb; DE,NY - S5 MI -910 MI - 190
MI - 190 ppb MI - 190 ppb ppb; NY - | ppb
(aesthetic), (aesthetic), 50 uglL
910 ppb (health); 910 ppb (health)

NY - any amount;
VA - > |ab detection
limit

5a. Doesyour state have action levels, cleanup levels, or drinking water standards for

ethyl tertiary-butyl ether (EtBE)?

» Yes—MI, NY, VA

> No-AZ AK, AL, AR, CA, CO, CT, DE, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA,
MA, ME, MD, MN, MO, MS, MT, NE, NV, NJ, NM, NC, ND, OH, OK, OR, PA,
RI, SC, SD, TN, TX, UT, VT, WA, WV, WI

» Proposed— NH (40 ug/L), WY (190 ug/L) primary action and cleanup

5h. If yes, pleasefill in the appropriate box(s) with levelsand applicable units.

EtBE (ethyl tertiary-butyl ether)

Medium Action Level(s) | Cleanup Drinking Water Standard
Level(s)
Primary Secondary | EPA Sate (or
(hedlth- (teste & advisory other)
based) odor) advisory
Soil MI - 980 ppb; IN,NY - SS;
NY - any amount; MI - 980
VA - > |ab detection
limit
Groundwater MI - 49 ppb IN,NY - SS; NY - 50 MI - 49
(aesthetic); NY - any | MI - 49 ppb uglL ppb
amount; (aesthetic)




VA - > |ab detection
limit

6a. Doesyour state have action levels, cleanup levels, or drinking water standardsfor
diisopropyl ether (DIPE)?

> Yes—MA, MI, NJ, NY, NC, VA

» No—-AZ AK, AL, AR, CA, CO, CT, DE, FL, GA, HI, ID, IL, IN, 1A, KS, KY, LA,
ME, MD, MN, MO, MS, MT, NE, NV, NM, ND, OH, OK, OR, PA, RI, SC, SD,
TN, TX, UT, VT, WA, WV, WI

» Proposed—NH (120 ug/L), WY (1,200 ug/L) primary GW action and cleanup

6b. If yes, pleasefill in the appropriate box(s) with levels and applicable units.

DI PE (diisopropy! ether)

Medium Action Level(s) | Cleanup Drinking Water Standard
Level(s)
Primary Secondary | EPA State (or
(heslth (taste & advisory other)
based) odor) advisory
Soil MA - 100 mg/Kg; IN,NY - SS
M1 - 600 ppb; M1 - 600 ppb;
NY - any amount; NC - 0.37 mg/Kg
NC - 0.37 mgKg;
VA - > lab detection
limit
Groundwater MA - 1.0mg/L; IN,NY -SS MI - 30 NC - 0.07
M1 - 30 ppb; MI - 30 ppb; ppb; mg/L
NY-—any amount; NJ - 20 ppm; NY - 50
NC - 0.07 mg/L NC - 0.07 mg/L ug/L
VA - > |ab detection
limit

7. Doesyour state have action levels, cleanup levels, or drinking water standardsfor

any other oxygenates (e.g., Methanol, TBF, ETBA)?

» Yes—AZ, FL, MA, MI, NJ, NY, NC, VA, VT, WY

» No-AK, AL, AR, CO, CT, DE, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD,
MN, MO, MS, MT, NE, NV, NH, NM, ND, OH, OK, OR, PA, RI, SC, SD, TN,
TX, UT, WA, WV, WI

» Don'tknow — CA

If yes, please specify:




AZ
FL
MA
MI
NJ
NY
NC
VA

VT
WYy

Methanol — Soil: 33,000 mg/Kg residentia / 340,000 mg/Kg non-resdential.
Methanol — 5,000 ug/L hedlth based.

Reportable concentrations — methanol soil: 1,000.0 mg/Kg. GW: 10.0 mg/L.
Methanol — GW/DW: 3,700 ppb. Soils: 74,000 ppb.

Methanol — 4,000 ppb Interim Specific GW Standard.

NY S Dept. of Health DW standard of 50 ug/L for unspecified organic contaminants.
Methanol — 3.5 mg/L.

The concentration of any fuel condtituent> the lab detection limit must be reported to
DEQ.

Any concentration of oxygenate compoundsin a DW supply would trigger Sete actions.
Methanol — Groundwater 18 mg/L.

8. Wherein your state could regulatorsfrom other statesfind out how action levels,
cleanup levels, and drinking water standardsfor any of the oxygenates were
determined? Istherea contact person who hasthisinformation? Isit referenced (e.g.,
on aWeb site, state policy on oxygenates)?

AL

AZ
CA

CO
CT
DE

FL

GA
HI

L
IN

KS
KY
LA

Dorothy Maaier, (334) 270-5613, “ Alabama Risk-based Corrective Action”
Guidance Manud.

Wil Humble, AZ Dept. of Health Services, (602) 230-5941.

John Marshack, (916) 255-3000, www.dhs.ca.gov or www.swrch.ca.gov/rwg85 (link
to “Available Documents’ and scroll down to “Water Qudity Goas’).

Marilyn Hajicek, (303) 318-8530.

Elsie Patton, (860) 424-3705.

PatriciaEllis (action levels, cleanup levels), (302) 395-2500,
www.dnrec.state.de.us/dnrec2000/divis ons'awm/ust/Downl oad/pdf/ DERBCA P.pdf;
Drinking Water: Edward Hallock, (302) 739-5410, Gerad Llewellyn (302) 744-4540.
Tom Conrardy, (850) 245-8899,

www.dep.state.fl.us'waste/quick _topics/publications/pages/techtables.htm.

For USTsonly, LisaLewis (404) 362-2596, for DW Program (404) 362-2687.
Barbara Brooks, (808) 586-4249, Risk-Based Corrective Action and Decison
Making a Sites with Contaminated Soil and Groundwater, revised June 1996.

Bruce Wicherski, (208) 373-0246, RBCA Guidance for Petroleum Releases (DEQ,
1997).

LUST daff person on call, (217) 782-6762, www.epadtate.il.us, regulations Part 742.
Rod Thompson (action/cleanup levels), (317) 233-1514; Pat Carrall (drinking water),
(317) 308-3339, www.in.gov./idem/land/risc/techguide/index.html.

Greg Hattan, (785) 296-5931.

Al Westerman, (502) 564-6120, Divison of Environmenta Services.

Steve Chustz, LDEQ (action and cleanup levels) (225) 765-0581. LouisWales, LA
Dept. of Hedlth and Hospitals (DW) (504) 568-5359. LDEQ Web site



MA
ME
MD
MI

MN
MO

MT
NE

NV

NH

NJ

NM
NY
NC
ND
OH
OK
OR

PA
RI

X

uT
VA

VT

(deg.gtatelaus), Risk Evauation/Corrective Action Program (RECAP), for action and
cleanup levels.

www.state.ma.us/dep/bwsc.

Andy Smith, State Toxicologist, (207) 287-5189.

Mick Butler, (410) 537-3386, MTBE Fact Sheet at www.mde.state.md.us.
Chrigtine Haga, Environmenta Toxicologig, (517) 373-0160, www.mi.gov/deq.
Hillary Carpenter, (651) 215-0928, MN Degpt. of Hedlth.

Matt Alhalabi or Terry Timons, (573) 526-0504, www.dnr.state.
mo.us/mtbe/homemtbe htm.

Jeff Kuhn, (406) 444-5976.

David Chambers, (402) 471-4258, david.chambers@ndeg.state.ne.us,
www.deg.state.ne.us — publications— LUST/RA — Guidance documents — RBCA.
Todd Croft, (702) 486-2871, http://ndep.state.nv.us. Then click on “corrective
actions” Then look for oxygenate guidance document.

Frederick McGarry, (603) 271-4978, DIPE — 1/27/03 Technica Support Document
(TSD), ETBE — 1/8/03 TSD, MTBE — Assessment of the Proposed Revision to the
DW Standards for MTBE (December 1999).

Soils Linda Cullen (609) 984-9778; GW: Gary Czock (609) 292-3956; Drinking
Water: Gloria Post (609) 984-5312.

Stephen Reuter, (505) 841-9477, Stephen_reuter@nmeny.state.nm.us, 20 NMAC
12.1226.

Jm Harrington (soil), (518) 402-9764; Scott Stoner (GW), (518) 402-8250.

Luann Williams, (919) 715-6429, http//gw.ehnr.state.nc.ug/rules.htm.

Dave Glatt, (701) 328-5150, www.hedth.state.nd.us/ndhd/envirory.

Kely J Gill, (614) 752-7941.

Neil Garrett, (405) 522-5266, www.occ.state.ok. USTEXT _Files/rulesfrm.htm (Select
Chapter 29 — Remediation Rules).

Michad R. Anderson, (503) 229-6764, www.deg.state.or.us/wmc/tank/rbdm.htm.
Proposed changes can be viewed at: www.deg.state.or.us’'wmc/tank/rbdm-tph.htm.
James Shaw, (717) 783-7816.

Robert Vanderdice, Dept. of Health (DW hedth advisory), (401) 222-3424. The
DEM’s GW regulations use MCL s and hedlth advisories as sandards for GA GW—
these are our cleanup levels. Contact Paula Therrien, (401) 222-2797 X7125) for any
further info.

Art Shrader, (803) 896-6249,
www.scdhec.net/eqc/adminvhtml/egforms.htmi#ust. RBCA Document.

Toxicology & Risk Assessment Section, (512) 239-1795,
tnrec.gtate.tx.ugpermitting/trrp.htm (Protective Concentration Level tables contain
standards).

Doug Hansen, (801) 536- 4454, Tier 1 document: www.undergroundtanks.utah.gov.
James Barnett, (804) 698-4289, Storage Tank Program Technical Manud (available
on DEQ Web page — www.deg.state.va.us).

Chuck Schwer, (802) 241-3876.
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WA

WV
Wi
WY

Charles San Juan, (306) 407-7191, www.ecy.wa.gov/programs/tcp/ust-
lusyMTBE.html.

Ken Ellison, (304) 558-2508, MTBE standard.

Bill Phelps, (608) 267-7619, Water Supply.

Leroy Feusner, (307) 777-7096, LAUST Remediation Program, WY DEQ.WQD.

Don’'t know—I1A, MS

9. Which of the above levelg/standards is enfor ceable by state law?

AL, CT, ME, NM, OH, PA, WI - MTBE

AZ  Soll levesonly.

AR  Weimpose an “action level” of 20 ppb for MTBE, but our authority to do sois
questionable.

CO  None, currently. The risk-based numbers have been presented to the CO Water
Quadlity Control Commission for adoption into the State Water Quality Regs.

DE  Numbersarein guidance documents. Laws and regulations require cleanup but do not
have specific numbers. MTBE DW is officidly enforcegble for public wels.

FL In the petroleum cleanup program, the only oxygenate required to be andyzed for is
MTBE. Thereisa GW standard for methanal, but analysis of samplesis not required
for petroleum- contaminated Sites.

HI,ND None.

IL MTBE soil and GW numbers.

IN None directly. 1C13-12-3-2 says that remediation objectives must be risk-based.

GA  Thedgaterdieson USEPA to set DW standards for chemicas. Other sandardsin the
UST are derived from federd DW and In-Stream Water Quality Standards. Without an
enforceable federd DW or In-Stream WQ Standard our hands are tied. GA generdly
does not set WQ standards that are stricter then federal standards.

KY  If MTBE isfound in a DW source and its concentration is more than 50 ppb, an
dternative DW supply isto be provided.

LA  Actionand cleanup levels.

MD Any standard established as part of an approved corrective action plan is enforcegble
by dtate law.

MA  Falureto notify the Department within the required time frame (2 hr, 72 hr, or 120

days) of arelease of il or hazardous materids to the environment that exceeds
published reportable quantity (RQ) or reportable concentrations (RC) in soil or GW is
subject to crimina enforcement. Example: a sudden release of petroleum from aUST
equal to or greater than 10 galons w/in 24 hours must be reported ASAP but no later
than 2 hours from knowledge of release, headspace reading of greater than 100 ppm
wi/in 10 ft from UST at remova must be notified no later than 72 hrs from knowledge.
PRP must hire Licensed Site Professiond to shepherd through MA cleanup regulations,
process is contained in MCP (310 CMR 40.0000). Within one year from notification,

11



M

MO
MT
NE

NV

NH
NJ
NY

NC
OK
OR
RI

SD
X

ur
VA

VT
WA
\WAY

O/O mugt achieve aleve of no sgnificant risk (RAQO) or tier classfy their LUST gte
based on risk, per MCP, and then must proceed on a5 year schedule to closure until
achieving levd of no ggnificant risk. There are some pendties for non-responders
(those that ignore deadlines and/or are not proceeding with cleanup).

Michigan criteria are promulgated standards and are enforceable under both Part 213,
Leaking Underground Storage Tanks, and Part 201, Environmental Remediation, of the
Natural Resources and Environmental Protection Act, 1994 PA 451, as amended.
Where aesthetic criteriaexist that are lower than hedlth based criteria, the aesthetic
criteria control. Michigan Criteria are land use-based. Criteria noted above are
resdentid criteriawhich are used to define scope of impact. Some
commercid/industria settings may be able to use less stringent criteriafor determining
remedid endpoints.

These standards are only advisable levels, not enforcesble.

The cleanup standard for MTBE, 30 ppb, islisted in the state Water Quality laws.
RBCA authorities are enforceable, but Site-gpecific requirements are implemented
through guidelines. We have not been challenged concerning site-specific MTBE leves.
The MTBE cleanup levels of 20 and 200 ppb are based upon sate laws and regulations
that alow NDEP to determine appropriate cleanup levels for pollutants that lack federa
MCL determination or other legdly enforceable sandards.

MTBE soil and GW cleanup standards.

Ground Water Quality Standards (NJAC 7:9-6); state and federal MCLs.

NY S Dept. of Hedlth DW standard of 50 ug/L for unspecified organic contaminants,
such as MTBE and other oxygenates, is enforceable by law.

MTBE, DIPE.

No established levels.

Cleanup levels.

DEM’s MTBE cleanup level is enforcegble; the Dept. of Hedlth's advisory is not.
Sateaction levd isliged in South Carolina Risk-based Corrective Action for
Petroleum Releases.

Site specific.

The standards associated with 30 TAC 350 (Texas Risk Reduction Program rule) are
enforceable. Asof Sept. 1, 2003, remediation for al new releases of petroleum
products must meet the requirements of TRRP (30 TAC 350). The constituents of
concern that will be required to be analyzed will be set by the individual programs,
which has not been determined for new PST sitesyet. But, the rule does have cleanup
vaues for the oxygenate compounds. (See Web site above.)

Tier 1, RCL.

The reporting requirements are enforceable. Persons are required to report petroleum
releases to the DEQ.

All.

MTBE GW leve of 20 ppb and soil level 0.1 ppm.

MTBE standard (s0il/GW) is part of our Voluntary Remediation Program but not
LUST program.



WY

All, if enforcement actions are filed by AG's office. Chapter 17 may be scheduled for
revison in 2003 or later. If EPA or other federal WQ/human health organization
publishes toxicologicd RfD or CPF data, Chapter 17 has procedures to calculate state
GW gandards. State soil standards are caculated to protect GW quaity on asite-by-
dtebass.

> Don'tknow —CA, ID, KS

10a. Hasyour state recently changed any of these standar ds?

» Yes—AZ, AR, CT, DE, FL, MI, NE, NH, OR, TX, WA, WY
» No-AL, AK, CA, CO, GA,HI, ID, IL, IN, KS, KY, LA, MA, ME, MD, MN,

MO, MT, NV, NJ, NM, NY, NC, ND, OH, OK, PA, RI, SC, SD, TN, UT, VA,
VT, WV, Wi

10b. If yes, what was the change(s)?

AZ
AR
CT
DE

FL
MI

NE
NH

OR

X
WA
WY

MTBE guidance levelsfor GW.

Reduced the MTBE “action level” from 200 ppb to 20 ppb.

Reduced MTBE from 100 ppb to 70 ppb.

DW gd. for MTBE effective 5/2002. TAME and TBA added ~June 2001. ETBE and
DIPE in process of being added to chemicals of concern.

MTBE used to be 35 ug/L and was changed to 50 ug/L about ayear and a haf ago.
Changes were made to some criteria for severad contaminants, but did not affect
oxygenate criteria

In 2001 we added MTBE as a chemica of concernin RBCA.

We have proposed guidelines for DIPE, ETBE, and TBA. We have not formaly
adopted these guiddines but are usng them unofficialy to screen DW threats.
Risk-based concentrations for contaminants of concern, including MTBE, were
established in April 1996; risk-based rules, which included more protective cleanup
levelsfor MTBE, were adopted November 2, 1998: a revised guidance document was
prepared in September 1999.

See question 9.

Added stlandard for MTBE in August 2001. Rule revision.

The LAUST Remediation Program has made severa proposed changes to implement
fuel oxygenate concentrationsin GW.

10c. If yes, wasthe change(s):

> Health-based—AZ, MI, NH, OR, TX
» Aesthetic—AZ, FL, NE, WA
> Other
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>

AR EPA “noise making.”

DE MTBE DW gd. heath-based; TBA action levd hedth-based; TAME, ETBE,
and DIPE action levels aesthetics-based.

Don’t know—CT

1la. Isyour state considering making any change(s) with regard to state action levels,
cleanup levels, or drinking water standardsfor the above-mentioned oxygenates?

>
>

>

CA*

Yes—CO, DE, FL, ID, IA, LA, MA, MD, MO, NH, NY, NC, OR, WA, WY
No—-AK, AL, AR, CA*, CT, GA, HI, IL, IN, KY, MN, MT, NE, NV, NM, ND,
OH, OK, PA, SD, TN, UT, VA, VT, WI

Don’'t know —AZ, KS, ME, MI, MS, NJ, RI, SC, TX, WV

Not that the SWRCB is aware of; however, DHS is responsible for this (contact DHS
at www.dhs.ca.gov)

11b. If yes, what isthe proposed change(s)?

CO
DE
FL

ID
A

LA

MA

MD

MO
NH

NY

NC

The risk-based numbers have been presented to the CO Water Quality Control
Commisson for adoption into the State Water Quality Regs.

Will findize ETBE and DIPE action levels soon.

MTBE is proposed to be changed again from 50 ug/L to 20 ug/L in GW and from
3,200 to 4,400 mg/Kg in soil. The new standard is organol eptic-based. A new standard
will be adopted for TBA in GW of 1,400 ug/L, which is hedth-based.

Lower standardsin GW for MTBE.

Adding MTBE as a chemicd of concern under the state' s RBCA program (athough not
likely to occur in the near future). This would entail establishing action levels and
adopting aDW standard/MCL.

MTBE action levelsfor soil of 0.077 ppm, and for GW, 0.02 ppm, based on EPA
taste/odor advisory. Cleanup levels will continue to be derived using risk evauation
based on these values.

Soil Reportable Concentrations and cleanup standards are proposed to be lowered
(i.e., made more stringent).

Evauating need to establish a maximum exposure leve for TBA in DW receptors
impacted by a petroleum release.

Risk-Based Decison ProcessGW Rule, Risk-Based Corrective Action.

We are congdering implementing DW standards or action levelsfor TAME, DIPE,
ETBE, and TBA.

The NY S Dept. of Health plans to lower the current DW standard of 50 ug/L for
MTBE.

MTBE — proposed lowering to 11.6 ug/L..
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OR

WA

WY

Resdentid tap water cleanup level would be reduced from 20 ppb to 12 ppb. For
details see: http://www.deg.state.or.uswmc/tank/rbdm-tph.htm.

If MTBE is detected, then you must test for Diisopropyl ether (DIPE), Ethanal, Ethyl
tertiary butyl ether (ETBE), Methanol, Tert butyl acohol (TBA), Tertiary amyl dcohol
(TAA), Tertiary amyl ethyl ether (TAEE), and Tertiary-amyl methyl ether (TAME).
Proposed GW concentration changes will be presented to the Water & Wastewater
Advisory Board, WDEQ), in 2003 or later for adoptioninto Chapter 17, WY Water
Qudity Rules & Regulations.

11c. If no, could EPA provide any assistance with regard to making any changes?

>

>
>

Yes AL, AR, CO, DE, IN, IA, GA, KY, ME, MD, MO, MS, NV, NH, NJ, NM,
OH, OR, PA, RI, SD, TN, UT, VA, VT, WA, WV

No CT, KS, Ml, NE, ND, OK

Don’t know —AK, CA, HI, IL, MN, SC*, WI

If yes, what kind of assistance?

>

>
>

MCL AL, AR, CO, GA*,IN, IA,KY, ME, MO, MS, MT, NV, NJ, NM, OH,
OR, PA, RI, SD, UT, WV

Technical assistance — AL, CO, IA, MD, MS, NH, NJ, TN, VA*

Other (please explain):

CO  Any setling or agreement on toxicologica RfDs and dope factors would be
helpful, as would a uniform set of exposure factors.

DE  Need additiona health-based information on the oxygenates. Need additional
toxicity dataon MTBE. Need more physica and chemica property information
on the other oxygenates so that action levels can be more easily devel oped.

GA*  EPA has been promising an MTBE MCL for years but has not produced one.
We now face questions from EPA regarding other oxygenates for which there
are not even enforceable MCL Gs. The absence of an MCL deprivesthe
USTMP of any enforcement authority on oxygenates.

A Establishment of an MCL would significantly support our ability to adopt
regulationsjudtify requiring investigation and cleanup of MTBE a LUST gtes.
Funding for staff and consultant training, modding software devel opment.

MD If the sate turned over the cleanup of a LUST steto EPA, how would EPA
evauate what portions of the dissolved-phase plume they would alow the off-
gte neighbors of the LUST dtedrink in their domestic wells. EPA knowsthet if
dates define the total extent of the release, the state will find the oxygenates. A
Hedth Advisory for dl oxygenatesis needed.

MT AnMCL for MTBE; aDW advisory for TBA and other oxygenates.

NH  More hedth effects research is needed for the oxygenates.
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NJ We await EPA’s MTBE risk assessment.

OH Weneaed an MCL for MTBE in DW.

PA  Standard mugt be state/federa MCL or HAL.

SC*  If EPA would issue advisories for taste and odor thresholds for other
oxygenates, states might adopt these values.

VA*  We could userisk information (e.g., dope factors, reference doses) for
oxygenates.

VT  Toxicologica data

WA  Would love to work w/EPA.
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II. Oxygenate Analysis

12a. Pleaseindicate (O) whether your staterequires sampling and analysis for the
oxygenateslisted in the following tablein groundwater at L UST sites.

Groundwater
Oxygenate | All Gasoline | Heating Jet fud Diesel fuel
suspected | only oil
r eleases
MtBE AR, CO*, AL,AZ,CA, | CT,NC,NJ, | DE,GA,NE, | CT,NJ, NC,RI*,
FL*,IN CT,DE, GA, | RI*, VA*,VT | NJ,NC,RI*, | VA* VT, WY*
(petro), IA, | HI, 1D, IL, VA*, WY*
KS,MD, MI, | LA, ME, MS, Waste oil — DE, OH
MN, MO, NE, NV, NH,
MT, NM, NJ, NY, NC, Kerosene- DE
RI*, SC, TN, | ND, OH, OK,
WV, Wi OR, PA, RI*,
SD*, TX*,
UT, VA, VT,
WA, WY
TBA IN-SS, IA, CA, DE(2), DE(1), NJ, | SC,wy*
KS*, MD, MI | ME, MS, SC, WY*
MT, NH, NJ,
SC, WA*,
WV, WY*
Ethanol MI CA, MS, SC, SC, WY* SC, WY*
WA*, WY*
TAME IN-SS, 1A, CA, DE, DE(2), SC, SC, WY*
MD, Ml ME, MS, NH, WY*
SC, WA*,
WY*
EtBE IN-SS, IA, CA, DE**, DE(2), SC, SC, WY*
MD, MI ME, MS, NH, WY*
SC, WY*
DIPE IN-SS, 1A, CA, DE(2), NC, SC DE(2),NC, | NC, SC, wy*
MD, MI ME, MS, NH, SC, WY*
NC, SC,
WA*, WY*
Other (eg., | IN-SS Ml CA —If S e
TBF, gasohols were
used,
Methanol, applicable
ETBA) adcohols are
sampled for.
MS, SC, WA*
AK  EDB, EDC, MTBE, and other volatile solvents must be sampled if required by the
project manager, on a case-by-case basis.
CO* Reguested.
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DE*

FL*

GA

KS*

KY
MA

MI

NE

NV
RI*
SD*
TX*
VA*

WA*
WY*

Once a Site goes to investigation. DE** - Done once to see if present. Dropped after
that if not detected.

Sampling for MTBE is generdly discontinued a diesd, jet fud, etc. Stes after the initid
sampling events once it is determined that MTBE is not present.

Only at steswhere DW wells are suspected to be impacted or are threatened to
become impacted and are being sampled for BTEX.

Most.

MTBE sampling is required only for DW sources.

DEP has published guidance (all documents are accessible on DEP web ste) for Site
assessment, sampling and analytical protocols for use by Licensed Site Professonds
(LSP). The LSP may choose which of these methodologies to use to evauate each Ste
for risk and to demongtrate whether they have achieved cleanup levels appropriate for
their particular Ste. The LSP attests to his’her gpproach and submits that the Ste has
reached aleve of “no sgnificant risk” as determined by the DEP (published cleanup
gandards including ingtitutional controls). DEP does not gpprove this document but is
required to audit a number of these sites, and if the audit determines deficiencies such
that the Dept. does not fedl the conclusions can be judtified, this can cause the steto be
reopened and may forward deficient findings to the LSP Board for their review and
disciplinary actions

Michigan has never been a Reformulated Gasoline (RFG) state. Consequently, while
sgnificant oxygenate levels have been detected at some releases, they have not been
widdy found in Michigan. Parties responding to releases are required to perform initial
sampling/analysis for oxygenates to determineif they are present at levelsthat pose a
potential concern. In the mgjority of the releases, this has not been the case and further
anadyses are not required.

Sampling and andyss are required for dl orphan stesduring initid (Tier 1) investigation
for thefollowing: MTBE, TBA, ethanol, TAME, ETBE, DIPE, acetone, acetaldehyde,
formaldehyde, 1,2 dibromoethane, 1,2 dichloroethane, methyl acetate.

On occasion, at select Stes, we require sampling and andysisfor TBA, TAME, ETBE,
DIPE, and other oxygenates.

Complete analysis by 8260 is required for dl the listed products and MTBE is dways
reported in 8260 andysis. This appliesto soil and GW sampling.

MTBE testing is not required by rules but is requested by sampling guidance.

MIBE analyssis aso required for sites where the source of the release is unknown.
MTBE andysisis usudly required by staff when arelease poses a potential threat to a
potable water supply.

We can dso require testing for these.

Sampling for dl fud oxygenatesis required for dl fud tanks Stes during initid Ste
investigation, expanded Ste investigation during engineering design, and project closure.

12b. Pleaseindicate (O) whether your state requires sampling and analysis for the
oxygenateslisted in thefollowing tablein soil at LUST sites.
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Sail

Oxygenate | All Gasoline | Heating Jet fuel Diesel
suspected | only oil fuel
releases

M tBE FL*,IN AL,AZ,CA, | CT,NJ,NC, | DE(3),NE, CT, NJ, NC,

(petro), IA, CT, DE(3), RI NJ, NC, RI RI
MD*, MI, HI, ID, IL,
MO, MT, LA, MS, NE, Waste ail -
NM, OH, RI, | NH, NJ, NY, OH
TN, WV NC, OR, PA,
RI, UT, VA*,
WA, WI
TBA IN-SS, IA, MI | CA, DE(1), DE(1), NJ NJ
MS, NH, NJ,
WA*, WV
Ethanadl M CA, MS,
WA*
TAME IN-SS, IA, MI | CA, DE(2), DE(2)
MS, NH,
WA*
EtBE IN-SS, IA, MI | CA, DE(2), DE(2)
MS, NH,
WA*
DIPE IN-SS, 1A, MI | CA,DE(2), | NC DE(2), NC NC
MS, NH, NC
Other (e.g., | IN-SSMI CA - dcohols
TBE are sampled
' f h
Methanal, rz,raa;toey
ETBA) gasoline.
MS, WA*

AK  EDB, EDC, MTBE, and other voldtile solvents must be sampled if required by the
project manager, on a case-by- case basis.

DE  Used oil and kerosene dso. DE(1) Once aSite goesto investigation. DE(2) Done once
to seeif present. Not doneinitidly, such as a atank remova. DE (3) Done, arting
with tank remova or other soil investigation.

FL*  Sampling for MTBE is generdly discontinued at diesd, jet fud, etc. Stes after the initid
sampling events once it is determined that MTBE is not present.

ME No oxygenates required for soil andysis. | don't expect they would be found unless the
spill isvery recent.

MD* Site-gpecific requirement.

VA*  Sampling and analys's of oxygenatesin soil may be required at the discretion of the
DEQ case manager.

WA*  Can require testing for these.
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13a. If yesto any of the oxygenatesin question 12a, how often isanalysisrequested?
(Please check appropriate box.)

Groundwater

Per centage MtBE | TBA Ethanol | TAME | EtBE DIPE Other

(of thetime) oxygen-
ates

0 - 20% GA,OK, |MS MT, | MS NE*, | MS NE*, | MS NE*, | MS NE*, | MS,
D NE*, NV, | NV, NY, NV,NY, | NV,NY, | NV,NY, | NE*,
NY,OR, | OR,SC OR,SC | OR,SC OR,SC | NV,NY,
SC(10%), | (10%), VT | (10%), VT | (10%), VT | (10%), VT | SC

VT, WV (10%),
VT

20 - 40%

40 - 60% IN, KS

60 - 80% ID, VT MI

80 - 100% AL,AZ, |cA,cT, |cCA,cCT, CA,CT, |CA,CT, |cCA,CT,
AR,CA, | DE(D), IA, | wy DE(1), 1A, | DE(2), 1A, | DE(2), IA,
CO,CT, | ME, MD, ME,NH, | ME,NH, | ME, NH,
DE(1), MI, NH, WY wY NC, WY
FL*, HI, | NJ WY
IL, 1A,
KS, LA,
ME, MD,
MI, MN,
MO, MS,
MT, NE,
NV, NH,
NJ, NM,
NY, NC,
ND, OH,
OR, PA,
RI, SC
(100%),
TN, TX,
UT, VA*,
WA*,

WV, W,
wY

Pleaseindicateif these per centages are based on:
» Harddata—HI, IL, MS, NM, OH, PA, SC, TN, UT, WY
> Egimates— AL, AZ,CA, CO, CT,DE, FL, GA, ID, IN, IA,KS, LA, ME, MD, MI, MN, MO, MT, NE,
NV, NH, NJ NY, NC, ND, OK, OR, RI, SD, TX, VA, VT, WV, WI

DE  Answersaefor the products listed in question 12a. DE(1) Required if GW is sampled.
DE(2) Will berequired at least once on al Stesthat go to GW investigation.
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FL As gated earlier, andyss for MTBE at non-gasoline petroleum sitesis generdly

discontinued if initid sampling indicates MTBE is not present.

A All samples collected for a LUST gte investigation must be analyzed for MTBE. When

results show MTBE isnot present at asite, MTBE andlysisis no longer required on

subsequent samples collected at that Site.

NE* Required for dl orphan stesduring initid (Tier 1) investigation.

VA*  Gasoline releases.
WA* Thisisapolicy decison. Must dways test for MTBE in gasoline. Testing for other

oxygenates is a Ste-gpecific decison.

13b. If yesto any of the oxygenatesin question 12b, how often isanalysisrequested?

(Please check appropriate box.)

Sail

Per centage
(of the time)

MtBE

TBA

Ethanol

TAME

EtBE

DIPE

Other
oxygen-
ates

0-20%

MD, VA

MS, MT,
NY, WV

MS, NY

MS, NY,

MS, NY

MS, NY

MS, NY

20 - 40%

40 - 60%

Wi

60 - 80%

ID

NH

MI

NH

NH

NH

80 - 100%

AL, AZ,
CA, CT,
DE, FL*,
HI, IL, 1A,
LA, MI,
MO, MS,
MT, NE,
NH, NJ,
NM, NY,
NC, OH,
OR, PA,
RI, TN,
uT, WA=,
WV

CA, CT,

DE(1), IA,

M1, NJ

CA,CT

CA,CT,
DE(1), IA

CA, CT,
DE(2), IA

CA,CT,
DE(2), IA,
NC

Pleaseindicate if these per centages are based on:

» Harddata—HI, IL, MS, NM, OH, PA, TN, UT

> Estimates—AL, AZ, CA,CT, DE, FL, ID, IA, LA, MD, MI, MO, MT, NE, NH, NJ, NY, NC, RI, VA,

WV, WI

DE  Answersarefor the products listed in question 12a. DE(1) Beyond the tank removal
phase (soil & GW invedtigation). D(2) Will be requiring in & least the core-area ol
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samples. If not found there, will probably be dropped in subsequent soil sampling.
Currently andyzing for ETBE and DIPE in rdatively few soil samples.

FL As gtated earlier, analyssfor MTBE at non-gasoline petroleum sitesis generdly
discontinued if initid sampling indicates MTBE is not present.

A See comment under 13a.

WA*  Seeresponse to 12b.

14a. If your state conducts analysisfor oxygenatesin groundwater, what analytical
methods are used? (Check as many as apply.)

Groundwater
M ethod M{BE TBA | Ethanol | TAME | EtBE DIPE | Other
Oxygen
-ates

US EPA SW-846 AL, AK*, | WA | WA WA WA WA WA
Method 8020/8021 (GC/PID) | AR DE(M.

FL,GA, ID,

KS, KY,

MN, MO,

MS, NM,

NY, NC,

ND, RI,

TN, TX,

UT, VA,

VT, WA
US EPA SW-846 AL, AK**, | DE, NV, DE,IA, | DEIA, | DE,IA, | NE NY,
M ethod 8240/8260 (GC/M S) AZ AR, 1A, NY, ) MD,NE, | MD, | MD, - SC

CO, DE, KS, SC*, NV, NY, [ NE, NV, | NE, NV, [ WA

FL, GA, MD, VT, SC*, VT, | NY, NY,

ID, IA, KS, | NV, WA, WA, WY | SC*, SC*,

KY, LA, NJ, WY VT, VT,

MD, MO, NY, WA, WA,

MS, NE, SC*, WY WY

NV, NJ, VT,

NM, NY, WA.

NC, PA*, WY

RI, SC*,

TX, UT,

VA, VT,

WA, WY
A combination of 8020/21 and CA,CO, CA, CA, CA,CT, | CA,DE, | CA,DE, | IN, Ml
8240/60 CT, DE, CT, CT,IN, | DE,IN, IN, MI, IN, MI,

HI, IL, IN, DE, MI MI, OR OR OR

KS, Ml, IN,

MT, NC, MI,

OH, OK, MT,

OR, RI, OR,

TX, UT, WV

WV, Wi




US EPA Drinking Water KS, NJ, NJ
M ethod 502 (GC/PID) NY, VA
USEPA Drinking Water AL, CT, CT, CT,IN | CT,DE, | DE,IN, | DE IN, |IN
Method 524 (GC/MS) DE, IN,KS, | DE, IN,MD | MD MD
MD, MO, | IN,
NJ, NY, NJ,
PA, TX*, | NY
VA
A combination of 502/524
ASTM D4815 DE(2) DE(2) DE(2), | DE(), | DE(2),
MS MS MS
Other (please pecify) IA, ME, IA, NE IA,ME, | IA,ME, | IA,ME, | ME
I1A: GC/MS version of lowa method OA-1; ,l\\IA\(()I\'l\ICI:-I 'l\\IAIIEE NH NH NH
ME: Modified 8260; MO: 8015; NE : SW- ’ NH
846 Method 5031; NH : All EPA methods
that meet the quantitation limits specified in
the Dec. 2002 VOC “long list” of anaytes
documents;
NY - USEPA 602; NC — 6210 D, EPA 602;
AK* 8021 (initia screening), AK** -8260 (findl results)
DE 8021, 8260 for environmenta samples, 502, 524 for DW samplesonly. DE (1) Allow,
but do not recommend. DE(2) Allow, but have never seen it used.
PA*  8260. SC* - 8260B for dl but TBA, which is 8260.
TX  Drinking water systems serving greater than 10,000 are required to analyze for MtBE in
2001, 2002, or 2003. Those deriving water from groundwater are required to anayze
it for two quarters during one of those years.
14b. If your state conductsanalysisfor oxygenatesin soil, what analytical methods
areused ? (Check asmany asapply.)
Soil
M ethod MtBE | TBA | Ethanol | TAME | EtBE DIPE Other
Oxygen
-ates
USEPA SW-846 AL,AZ, | WA | WA WA WA NC, WA | WA
M ethod 8021 (GC/PI D) AKE,
DE(1),
ID, MO,
MS,
NY, NC,
RI, TN,
TX*,
UT, VA,
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WA

US EPA SW-846 AL, IA, NY,WA | DE,IA, | DEIA, | DE,IA,

DE, ID, | NY, WA
IA LA, [ WA
MO,
MS, NE,
NJ,
NM,
NY,
NC, PA,
RI,
TX*,
UT, VA,
WA

Method 8260 (GC/M'S) AR, NS, NY, WA | NY,WA | NY,NC,

NY, WA

DE, FL, | CT, IN, Ml DE, IN, [ IN, Ml IN, MI,
HI, IL, DE, MI NC

IN, MD, [ IN,
M, MI,
MT, MT,
NC, wv
OH,
OR, RI,
TX*,
uT,
WV, WI

A combination of 8021 and 8260 | CA,CT, | CA, CA,CT, | CA,CT, | CA,DE, | CA,DE,

IN, Ml

USEPA Drinking Water
M ethod 502 (GC/PI D)

USEPA Drinking Water IN IN IN IN IN IN
Method 524 (GC/MS)

A combination of 502/524

ASTM D4815 DE(2) | DE(2) DE(2), | DE(2), | DE(2),
MS MS MS
Other (please specify) IA, MO, | 1A, IA,NH | IA,NH | IA,NH

IA: GC/MS version of lowamethod OA-1. | NH,NJ | NH
MO —8015. NH : All EPA methods that
meet the quantitation limits specified in the
Dec. 2002 VOC “long list” of analytes
documents. NJ: Modified method 624
(MTBE found as non-target)

AK*  Initid screening AK** - find results

DE (1) Allow, but do not recommend. DE(2) Allow, but have never seen it used.

TX*  MtBE may be andyzed in soils a sites where work is being performed by steate
contractors, but it is not required of respongble parties conducting their own
investigations.
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[11. Site Assessment

15a. Do you investigate your MtBE or other oxygenate plumes differently from BTEX
plumes because of the potential for “diving” plumes?

> Yes—DE, MT, NE, NY*

» No-AK, AZ, AR, CT, GA, HI, ID, IA, KY, LA, ME*, MN*, MO, MS, NV, NH,
NJ, ND, OK, SC, TN, TX, WA*, WI, WY

» Most of thetime

> Rardy—AL, CO, FL*, IL, IN, KS*, MD, MI*, NM, NC, OH, OR, RI, SD, UT,
VA, VT

> |In some cases- PA

» Don’t know —CA, WV

FL*  Our technica reviewers are senstive to this potentid, but we do not routingly put deep
wells beyond the edge of the contaminant plume to look for adiving MTBE plume.

KS*  All stesw/receptors must be remediated. For sitesin remediation, we look for MTBE
and we require deep wells as needed. In our monitoring program, we don't have
receptors and we handle dl sitesin the same way.

ME* Mog old plumes“dive” including BTEX.

MA A comprehensive Site assessment is expected of the LSP, who must use hisher
professond judgment as to for what to test and where to test. DEP has published
guidance to assgt in Ste assessment and risk characterization (available on web).

MI*  Rareonly because we don't frequently encounter them.

MN* Thissurvey seemsto imply that only MTBE plumes dive. In fact, al contaminant plumes
in dissolved phase have the potentid to dive, and dl should be evaluated as such.

NY*  When the SS conditions warrant.

WA*  WEe veyet to discover MTBE in private or public water supply wells.

15b. If yes, do you requirethree-dimensional characterization of these plumes?

Yes—CO, DE, IN, ME, MI, MN, MT, NE, NY, VT, WA
No—-FL, GA, KS, NM, VA

Sometimes - RI

Don’'t know — CA

YV VY

FL  Wedmost dways put in at least one degper well a petroleum-contaminated Stesto
determine the vertica extent of contamination but not usualy a deep down gradient well
for the explicit purpose of looking for a downgradient diving MTBE plume.

MD  Site specific.
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15c. How many cases of diving plumes hasyour state documented?

1-5: CO, GA, IL, IN, MD, NE, NH, NM, OR, RI, SD, UT, WI

5-10: O

10-15: KS, MN, VT

>15: AK, DE, ME, NJ, NY, SC

Don’'t know: AL, AR, CA, CT, FL, HI, ID, IA, KY, LA, MA, MI, MO, MS, MT*,
NC, ND, OH, PA, TN, TX, VA, WV, WY

VVVYVYVY

M T* One possble site being evauated.
WA  Noneyet; however, there's probably afew out there that we don’t know about.

16a. Areyou taking any extra stepsto make sure oxygenates are not migrating
beyond standard monitoring parameters (e.g., installing deeper wells, multi-level
sampling)?

» Yes—AK, AL, CA, CO, DE, FL, IN, KS, MI, MN, MT, NE, NH, NJ, NM, NY,
NC, SC, SD, VT, WA

» No-AZ AR,GA,HI, ID,IL,IA, KY, LA, ME, MA, MO, MS, NV, ND, OK, OR,
TN, TX, UT, VA*, WV, WI, WY

» Don't know —CT,

M D — ste specific; OH —rardly; PA —in some cases, R1 - sometimes
16b. If yes, what kinds of steps?

AK  Not sampling for oxygenates, but doing it for gasoline (MTBE) w/ nested wells.

AL  Wedeaermine the vertica extent by ingaling deeper wells when the verticd extent is not
dready delineated by the BTEX assessment. (This aso gppliesto question 15a.)

CA By ingdling wellswith shorter screens at and below the point of impact.

CO  Potentidly ingdling deeper wels, multi-level sampling, possibly usng tracersin plume
andyss.

DE  Multi-levd sampling, determining full length of plume.

FL Sometimes, MTBE may be a the leading edge of the plume, ether verticaly or
horizontally, such that the furthest downgradient well at the Ste or the degpest well a
the site may be placed to define the boundary of the MTBE plume rather than BTEX.

HI Monitoring DW wells downgradient of an MTBE release.

IN Ingtaling deeper wells as well as using geoprobes to investigate GW plumes a mullti
levels

KS  All of the above when we fed it is necessary.

MI  Careful attention to vertica profiling, multiple screen depths, etc. We use these same
techniques for BTEX components of plumes as well.

MN  Werequire degp GW sampling a dl steinvedtigations to check for plunging plumes.
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17.

Ingtalation of nested wdls or multi-level sampling wells
We are requiring, a& aminimum, one degper well during Tier 1 if vertical migration is
suspected.
We are doing extengive private well sampling when we find MTBE in DW wells,
Wil dugters and multi-level sampling in certain circumstances.
If the plumeisin an aquifer suspected of having asgnificant vertical gradient (i.e., within
the effective radius of a pumping well) then deeper wells with multiple- zone sampling
would be requested. Rarely has such a plume been identified.
3-D dte characterization utilizing techniques, such as cluster and multi-level wels and
expedited Ste assessment techniques, including direct push sampling and mobile labs.
Deeper wells and wells at edge of plume.
If there is a medium to high probability that a private or public DW well may be
impacted, nested wells may be required for multi-level sampling.

Deeper wells.
We have increased the number of deep or pit-cased monitoring wells and requested
that additiona deep-screening samples be collected as part of each assessment. GW
samples from the three most down-gradient screening points are being sent to a certified
laboratory for andyss, because most field-screening methods do not detect oxygenates.
It depends on Site conditions.
Although the DEQ does not routindly require additiona steps for eval uating oxygenates,
the DEQ case managers may require thiswork if they believeit is necessary. Thisis
Ste-specific and up to the judgement of the case manager. Nested wells and sampling
from different depths may be used to further evauate the plume should the case
manager believe it is necessary.
We are going to publish tech memo on fue oxygenates: “Sites with Sgnificant vertica
gradients may need to be carefully depth-profiled for MTBE and other alcohols/
ethers”

For oxygenate compoundswith no state standard, what factorsdo you useto

determine when to test for them?

>
>
>

YV YV V

AK
CO

Depth to groundwater

Groundwater flow rate

Proximity to drinking water receptor — AK, AL, CO, GA, IL, KY, MD, NY, NC,
ND, OK, OR, SD, TX (only MTBE), VA, WV

General vulnerability analyss— AL, CO, CT, MD, OR, TN, VT

All of theabove —AZ, AR, CA, DE, IN, MA, MI, MN, MT

Other factors (please explain)

Other receptors.
When we suspect presence of other compounds in rel ease product.
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DE

FL

HI
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A

KS
KY
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ME
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MS
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NE
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NJ

NM
PA

SD
ur
WA

Wi

Now trying to look for the oxygenates at least once. Usualy drop them from future
andysisif not detected a least somewhere.

We do not test for oxygenates for which there is no state standard. In order to assess
the potentid for the presence of other oxygenates we did a study of approximately 40
petroleum-contaminated Sites in which other oxygenates were anayzed for in GW
samples. The results generdly indicated that the occurrence of other oxygenatesis
infrequent and in the instances where they did occur, the concentrations were rlaively
low compared to proposed cleanup target levels and the other contaminants present,
paticularly BTEX and MTBE.

Since January 1, 1999, Hawaii Dept. of Health has required (recommended) testing of
MTBE a active lesking UST facilities and other Stes where aregulated compound is
released in gasoline.

We just don't test for them.

lowa regulations require analysis for MTBE and other oxygenates in soil and GW
samples collected during LUST investigations. When sample results indicate
MTBE/oxygenates are not present (<detection limit), analysisis no longer required.
We don't test for oxygenates with no standard.

For MTBE, the UST Branch requires andysis of water samples for domestic-use wells,
gorings, and cisterns proximal to UST systems.

Not applicable, testing for other oxygenates is not required.

Our god isto measure for oxygenates at al stes. The test costs only $90.

Factors are determined by the L SP and must be made based on risk assessmert, site
conditions, and other professiond judgment factors.

To determine the age of the release and any other oxygenate condtituents.

MTBE a dl gasoline gtes. Other oxygenates at federd LUST dtesonly, at thistime.
Presence of alarge MTBE plume and anaerobic GW conditionswill trigger atest for
TBA.

We only test for them at orphan stes. Wetest for MTBE at nearly dl Stes.

Typicdly, we request full oxygenate analyses once or twice ayear on select Steswith
very high MTBE concentrations. Also, if those sites use in-Stu biodegradation methods,
we monitor the other oxygenated periodically.

Whenever gasoline Sites are present.

Research planned on the ability/effectiveness of GC/MS methods to identify other
oxygenates.

We don't require testing for oxygenates other than MTBE.

We don't test for them.

Presence of MTBE is used asthe trigger to sample for other oxygenates and ethanol.
Risk-based approach.

If no standard exigts, sampling is not required.

No current policy on this other than you must test for MTBE if you have a post-1996
gasoline release.

None.
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WY  Don't test for presenceif no GW cleanup level can be established. BTEX parameters
continue to drive remediation.

18. Doyou allow for dynamic work plans (i.e., field-determined based on site
conditions) with respect to well placement and screen positions?

» Yes—AL,AZ AK, CT, FL, GA, HI, ID, IN, KS, ME, MD, MA, MI, MN, NE, NV,
NJ, NM, NY, NC, ND, OK, OR, PA, RI, SC, TN, TX, UT, VA, VT, WA, WI, WY

> No

> Sometimes— AR, CA, CO, DE, IL, KY, LA, MO, MS, MT, NH, OH, SD, WV

» Don'tknow - IA

DE Would like to encourage it more, but many consultants don’'t understand the idea behind
them yet, or how to write awork plan in this manner.

MT Hexibility isinherent in most workplansto dlow for this. If asgnificant change in scope
isrequired, MT requests that consultants complete a workplan modification form.

WA  Allowed but rarely done.

19a. Of the oxygenatesthat you sample and analyzein groundwater, what were the
per cent detections during 2002?
Please indicate whether your percentages are based on:

» Hard data - CO, DE (somewhat), M1, NE, NJ, NM (with projections), OH, SC, UT

» Estimates— AL, AK, AZ, AR, CA, FL, GA, HI, ID, IL, IN, ME, MD, MN, MO,
MT, NV, NH, NC, ND, OR, SD, TN, TX, VA, VT, WI

Groundwater

Oxygenate | All Gasoline | Heating Jet fuel Diesel
suspected | only (%) | ail (%) (%) fue (%)
Releases
(%)




MtBE MI - 35 ND - 0-20 DE-*** DE-100* NH - 10
OH - 22 WY - <5 NH - 10 VA - 20
NE - 25 IL -<10 VA - 20
ID,MT-30 | HI-<20
UT - 36 OR - 20 (of
NM - 43 samples), 48
GA, MN, ME | (of sites)
-50 SD - ~20
NH* - 60 OH-22
NJ* - 63 ME, MN - 50
CO -66 NV - 60-80
MD -70 AL -70
SC-72 AZ-75
AR ->75 CA,NC, TX,
IN,MO-80 | wi -80
KS-86 VT, FL - >90
TN - 100 DE, NH - 95
TBA MT-<1 ME -1
CO,ME -1 NH, VT - 10
MD -30 SC-28
NJ* - 32 CA - 60
NV - 60-80
DE-75
Ethanal sC-11
TAME ME -4 ME -4
MD -10 NH - 20
NH* - 15 SC-38
NV, VT -40
DE -50
EtBE NH* - 3 DE-**
MD -10 NH - 5
VT - 10
NV - 40
DIPE NH* - 3 DE-**
MD -10 NH - 5
NV, VT -10
SC-43
NC - 50
Other SC: ETBA-
oxygenates 31, TBF-7,
TAA-47
(e.g., methanal,
TBF, ETBA)

AK  Only arandom sampling of sites was completed in 2001. Study on Web site URL
http:www.state.ak.us/dec/dspar/stpl/documents/mtbe. pdf.
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DE *Wehaveonejet fud rdease and it has MTBE. **Little data yet. Few andyses, no
detects at LUST dites, one unexplained detect in a public well. *** Two or three Sites.

NH*  All suspected releases at petroleum Sites.

NJ*  Hard datafrom eectronic sample data submittals for a subset of cases with the bureau
of USTsonly. Data do not represent “al” suspected releases or distinguish tank
content.

WA*  Seeour’02 MTBE study — 26 of 62 (42%) sites had detectable levels of MTBE.

Don’'t know—CT, IA.KY, LA, MA, MS NY, PA, R, WA*, WV

19b. Of the oxygenatesthat you sample and analyze in soil, what wer e the per cent
detections during 2002?

Please indicate whether your percentages are based on:

» Hard data—MI, NE, NJ, OH, UT
» Estimates—AZ, HI, IL, IN, MO, MT, NH, NC, OR, TN, WI

Soil
Oxygenate | All Gasoline | Heating Jet fuel Diesel
suspected | only (%) | ail (%) (%) fue (%)
Releases
(%0)
MtBE MI - 3.4 AZ,IL,OR
NE - 11 <10
NM - 14 HI <20
ID <20 AL, WI - 40
NJ* - 22 OH - 47
UT -29 NH*, NC - 50
MD,MT -40 | CA-80
OH -47 FL >90
MO - 80 DE-90
TN - 100
TBA NJ *- 10 CA-60, DE*
Ethanol
TAME MD-10 DE*
EtBE
DIPE NC - 20
DE* Not enough data.
NH*  When some type of contaminant is present.

Don’'t know—CT, IA, IN, LA, MA, MS, NY, PA, RI, WA, WV
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20a. Isyour state considering reopening any sitesto look for:
MtBE?

» Yes—CA,IN, MD*, MT, NH, RI

» No-AK,AL, AR, CO, DE, FL, GA, HI, ID, IA, KS, KY, LA, ME, MA, MI, MN,
MO, MS, NE, NV, NJ, NM, NY, NC, ND, OH, OK, OR, PA, TN, TX, UT, VA,
VT, WV, WI, WY

» Don'tknow —AZ*, CT, IL, SC, SD, WA

TBA?

» Yes—IN,MT

» No—-AL, AK,AZ AR, CO, DE, FL, GA, HI, ID, IL, IA, KS, KY, LA, ME, MA,
MI, MN, MO, MS, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, RI, TN,
UT, VA, VT, WV, WI, WY

» Don'tknow — CA, CT, MD, SC, SD, TX, WA

AZ*  SSdetermination.
MD* Pending ongoing investigation.

20b. If yes, what arethecriteria?

AZ  SSusudly related to known impacts to receptors.

CA  MTBE was suspected to be achemica used on site but had not been sampled.

DE  Only if some new evidence (e.g., an impacted well) should cause us to consider
reopening asite where it hadn’t been andyzed for before. We have reopened afew
Stes where a Site assessmert done for a property transfer detected MTBE. Further
investigation was then required to determine if the Site was hot enough to require
additional assessment or remediation.

IN Suspected or known receptor (DW). We have required MTBE sampling since 1994.

MD Genedly, LUST dtes closed prior to 1996 were not assessed for MTBE. Current MIP
geoprobe investigation of alimited number of these Stesis underway to determine the
prevaence and persistence of MTBE at these Sites.

MT  Based on SS conditions and presence of MTBE detected in a nearby monitoring
network.

NH GW contamination exceeds ambient GW quaity standards.

RI A steisreopened based on discovery of MTBE (e.g., by red edtate trandfer
assessment) at a closed site — suspect new releases.

21a. How many previoudly closed sites have been reopened because of post-closure
detection of oxygenates?



Y V V

21b.

CA

CcO
DE

FL

KS

MD

MT
NH
OH

OR
RI

TN

None —AK, AR, GA, HI, ID, IL, IN, KS, KY, LA, MN, MS, NE, NM, NC, ND,
OK, SD, TX, UT, VA, WY

Very few—CA

CO 1, DE2-3; MT 1; NH >7 dtes, OH <5; OR 0-5%; VT 10-20

Don't know—AL, AZ, CT, FL, IA, ME, MD, MA, MI, MO, NV, NJ, NY, RI, SC,
TN, WA, WV, WI

If you’ve had to reopen any, please provide examples of reasons why.

Regulatory agencies have reopened sites that were suspected of usng MTBE and
MTBE would likely be present. To date, very few required additional corrective action.
MTBE was detected in a downgradient drinking water well.

Impacts to nearby wells, Phase || Site assessment done for property transfer submitted
to state.

Generdly, someone will do an environmenta audit of aSite that had previoudy been
issued NFA satus by the department and may find low concentrations of one or more
of the contaminants from gasoline that were supposedly cleaned up, including potentialy
MTBE.

We would if >70 ppb migrated off site and there was a potential impact to potable
water above 70 ppb.

If a hazardous condition were identified (e.g., contaminants found in a receptor), we
would look for the origin of the contaminants and may require corrective action
measures or point-of-use treetment. This may necessitate reopening closed Sites.

We have had analytical on most of our sites since the early 1990s, so we don’'t have
many surprises. However, if we find a receptor that has been impacted, we will review
dl stesinthe area.

A detection of MTBE in GW discovered during a Phase |1 audit of adowngradient
property or an MTBE impact in adowngradient domestic well have been the primary
reasons to revigt previoudy closed Sites.

At this one Ste, wels were maintained on-gite after closure. The wells were reopened
and MTBE was detected above current cleanup standards.

Mogt were related to ExxonMobil sde of properties resulting from amerger. The due-
diligence efforts discovered releases from previoudy closed Sites.

Redl estate phase 2 performed.

Taste and odor complaints in nearby DW wells.

Sites were reopened based on discovery of MTBE (e.g., by red estate transfer
assessment) at a closed site — suspect new rel eases.

Cases are reopened based on new andytical datathat provides previoudy unknown
information about arelease. Cases that have received a NFA |etter have been reopened
by the UST program; however, the number of reopened casesis not tracked by the
UST Program.

New spill occurs on the site; vapors are detected; receptors are detected.
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VT  Siteclosed before MTBE testing required; Phase 11 assessment completed due to redl
edate transaction.

22a. Approximately how many sites wer e closed before you began to require analysis
of MtBE or other oxygenates?

CA -10,000; CO —4,755; DE — 1020 sites w/documented gasoline releases; HI — 600; 1D —

hundreds; IL — 10,000; IN — 180; 1A — nearly 2,150 sites; LA — severd thousand; MD —

5,500; M T —1,225; NE —2,300; NV —~ 2,000; OH —4,500; OK — 1,400; PA —2,000; SC

—1,311; TX —9,000-10,000; UT —1,930; VA >5,000; VT — 360 before 1991; WA -

~5,000; WY - 400

FL Hardly any, MTBE has been arequired andysisin FL for dmost 15 years.

KY 8,975 siteswere closed before the Divison requested MTBE sampling at any Sites.

ME None We havetested for MTBE since the mid 1980s.

MN  About 100. We have required full VOC sampling &t al Sites since at least 1989.

MS  Weonly garted sampling for these last year. Approximately 5,770 Stes.

NH 4 dtes however, many sites were closed when the standard was much higher.

NJ None known. GW sampling required back to June 1988 for MTBE and TBA.

NM  MTBE andysswas required very early in the program.

RI MTBE has been andyzed in LUST samples since the 1980s (not long after the program
began), so very few LUST sites were closed before these criteria applied.

» Don't know—AL, AZ, AR, CT, KS, MA, MI, MO, NY, NC, ND, OR, SD, TN,
WV, Wi

22b. If yes, do you anticipate that more information will need to be gathered at some
of those sites?

» Yes—CO, IA, MD, MT*
» No-DE, FL, HI, ID, KY, MS, NE, NH, ND, OH, OK, OR, TX, UT, VT, WY
» Don't know—CA, IL, LA, MA, MO, NV, NY, SC, TN, VA, WA

MT* Staffing cuts due to budget deficits and negative fund balances have idled low priority
gtes. Receptor impacts caused by inactive (low priority) or closed steswill be
addressed as they occur.

23. Of thegroundwater sites, how often do oxygenate levels exceed your action
levels?

Percent (of | MtBE TBA Ethanol | TAME | EtBE DIPE
the time)




0-20% GA,HI,IL, | IA,ME, NH*, VT IA, ME, IA, ME, IA, ME,

ME, MI, NH, NJ, VT NH*, VT NH*, VT NH*, VT
MN, MT,
NE, NJ,
ND, OH
(14%), OK,
OR, SD,
TX, WY

20 - 40% ID, IN, LA,

SC (32%),
uT

40 - 60% AZ, 1A%, DE DE

MD, NM,
RI*, WI

60 - 80% AL, AR, CA

CA, DE,
FL*, NV

80-100% | co.CT,

KS, MO,
NH, NY*,
NC, VA*,
VT

Don’t know | KY.Ms, AL, KY AL, CA,KY | AL, CA,KY [ AL, CA,KY | AL, CA,KY

PA, TN,
WA

Please indicate whether your percentages are based on:

>
>

DE
FL*

|A*

NH*
NJ*

NY*

RI*

VA*
WV

Harddata— CO, HI, IL, IN, MI, NJ, NY, OH, SC

Edimates— AL, AZ, AR, CA, CT, DE, FL, GA, ID, KS, LA, ME, MD, MN, MO, MT, NE, NV, NH, NC,
ND, OK, OR, RI, SD, TX (based on action level only being applied if thereis an actuad drinking water
receptor), UT, VT, WI, WY

Percentages based on gasoline release stes only.

Most of the time other chemicals are adso present above our action levels at these Sites,
so thisdataitem (i.e., 60-80% of petroleum-contaminated sites have MTBE above
action level) should not be interpreted that MTBE is a Sgnificantly bigger problem than
the other chemicals.

Percentages are based on a subset of data, and because 1A has no action level, data
represent Sites where the detection leve (15 ppb) is exceeded.

The action levels for these compounds have not been finaized.

Based on eectronic data submittals for a subset of cases within the Bureau of USTsin
2002. Data represent sample results above action levels, not Sites.

In a1998 survey of GW stesw/M TBE detected, 82 percent exceeded the cleanup
level of 10 ug/L.

Many of our Stesarein GB GW areas, where the MTBE standard is high. The GA
GW gandard is exceeded at most gasoline LUST stesin GA or GAA aress.
Gasoline releases.

We have no action levd for the LUST program.



24. In your experience, what has been the highest concentration of oxygenatein the
hot spot/cor e of an oxygenate plume and at the r eceptor?

Oxygenate Hot spot/core of plume Receptor
(ppb) (ppb)
MtBE AK—-10,300; AZ — 68,000; AR —350; CT — 25,000;
AR >10,000; CA— 2,000,000; DE — 25,000; IN — 450; |A — 98;
CO -170,000; CT — 100,000; GA - 50; K S —1,300; LA — 1,000; ME —
DE — 300,000; GA— 300; 6,500; MD — 1,000+; MN —50; MO —
ID — 50,000; | A— 99,400; 335, MT —30; NE—5.5;
K S —500,000; LA — 25,000; NV ~10; NH — 10,000;
ME — 1,000,000; MD —500,000; Ml | NJ —1,000-4,500; NY — 28,000;
—344,000; MN — 73,000; NC —800; OH — 360; OR — 185;
MT — 19,800; NE — 38,610; RI —1,100; SC — 1,000%; SD —200; TN
NV — 220,000; —70-80; TX —2,000-3,000 (est.); UT —
NH — 180,000/170,000; 6; VA — 44,144 'T — 27,000; WV
NM —450,000; NJ >500,000; <20; W1 —1,700%*, WY — 2,250
NY — 4,400,000; NC >10,000;
OH — 265,000; OR — 250,000;
RI - 2,200,000; SC — 2,500,000*; SD
—200; TN —200;
TX —9,131,994; UT — 101,000; VA —
1,240,000; VT — 536,000; WA —
7,150; WV — 5,000;
WI — 4,000%; WY — 4,300
TBA CA-99,000; ME — 215; DE — 1,000 (est.); ME — 215;
NV —50,000; NH — 200,000; NH —48; VA — ~500%, VT — 12
NJ >250,000; SC — 39,400;
VT - 811
Ethanol SC - 9,800,000
TAME DE -170,000; ME — 41; DE — 1,000 (est.); ME—41;
M D —50-100; NV — 240; MD =5 or less; NH — 70; VT — 14
NH —4,500; SC — 1,700;
VT — 20,300
EtBE ME, NV ~20; NH — 10s-100s, MD —5orless; NH-2.1
SC —60; VT — 622
DIPE MD -5-100; NH —10s-100s; MD —-5orless; NH-0.68; VT —1

SC —-8,700; VT — 296

Other oxygenates (e.g.,
methanol, TBF, ETBA)

SC: ETBA —7,940, TBF — 20,800,
TAA —76,000

DE  Receptor being apublic or private well, not a compliance point.

FL There are thousands of petroleum-contaminated Sites for which assessment has been
performed in FL. Dataon MTBE contamination can be found in the individua ste files.
We do not have the GW concentration data in a database that can be conveniently
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queried to find which of those sites had the highest concentrations and which had
receptor wells w/MTBE contamination.

M Concentrations at receptors not independently tracked. Water wells have been
impacted a 22 Stes. Approximately 700 sites have MTBE impacts over 40 ppb in
groundwater.

NH A Mohil facility had 56,000 TBA and 2,240 TAME.

SC*  Ligted vauesfor MTBE are not from the same release a the same Ste but are the
highest values reported as of March 15, 2003.

VA*  In sample collected from water supply well.

Wi *Edimate at monitoring well; **actua at water supply well.

Don’'t know—AL, HI, IL, KY, MA, MS, ND, OK, PA,



V. MtBE Plume Lengths

25a. Haveyou tracked M tBE plume lengths from gasoline r eleases?

FL*

>

>
>
>

SD*

Yes—AK, AR, CA, DE, KS, MD, MN, MO, NV, NH, NM, NY, NC, OR, RI, SC,
TN, WV

No—-AL, AZ, FL*, GA, ID, IA, KY, LA, MS, NE, NJ, ND, OH, OK, PA, TX
Sometimes— CO, CT, HI, IL, IN, ME, MA, MI, MT, SD*, UT, VA, VT, WI, WY
Don’'t know - WA

By tracking | assume you mean some kind of database that summarizes plume lengths
for various sites. We do not have such a database. All Sites that have assessments
completed and approved will have determined the downgradient extent of both BTEX
and MTBE plumes. This data can be found in individud Stefiles

Only in conjunction w/BTEX plumes.

25b. If yes, pleaseindicate your average M tBE plumelengths.

YVVVYVYYVYYVY

10 — 50 feet

51-100 feet — AK, CT, MO

101 — 250 feet —IN, KS, MD, MI, MN, NH, OR, RI, TN, VA, WV, WY
251 -500 feet — AR, CA, DE, ID, MT, NV, NM, NC, SC, VT

>500 feet — ME, NY

Don’'t know —CO, FL, HI, IL, LA, MA, WA, WI

25c. Arethese plumeslonger than typical BTEX plumes?

FL

Often—AZ, AR, CA, CT, DE, IN, ME, MT, NH, NJ, NM, NY, NC, SC, TN, VA
Sometimes— AK, AL, CO, ID, IL, KS, MO, NV, OH, OR, PA, RI, TX, VT, WV,
Wi

Rarely —MD, MN, WY

Don’'t know —HI, IA, KY, LA, MA, MI, MS, NE, ND, SD, UT, WA

Our experience (not based on firm statistics) isthat MTBE plumes are about 25 percent
longer than BTEX plumes on the average.

25d. Please indicate the maximum length of any M tBE plume observed in your state.

>
>
>

50— 250 feet — AK
250 -500 feet — MN, MO, WY
500 — 1000 feet — CO, ID
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» 1000 -5000 feet — AR, CA, CT, DE, FL, IL, IN, KS, ME, MD, MI, MT, NV, NH,
NJ, NM, NC, OH, OR, RI, SC (4,400 feet), TX (est.), UT, VA, VT, WI

» |f greater than 5000, please explain — NY — East Patchogue Site, Long Idand.
MTBE plume over 9,000 feet. Spill due to a gasoline release at a service station. For
more info, vigt: www.epa.gov/adalresearch/patchogue html.

» Don'tknow — AL, AZ, GA, HI, IA, KY, LA, MA, MS, NE, ND, PA, SD, TN, WA,
wv

25e. If the MtBE plumeisin bedrock, what isthe maximum length observed in your
state?

50 — 250 feet

250 - 500 feet — CO, 1D, OH

500 — 1000 feet — DE (longest documented that we can find a source for), MD, MO
1000 — 5000 feet — AR, CT, ME, NH, NY, NC, RI, SC (4,400 feet), TX*, VA, VT
If greater than 5000, please explain

Don’'t know—AL, AZ, AK, CA, FL, GA, HI, IL, IN, 1A, KY, LA, MA, MI, MN,
MS, MT, NE, NV, NJ,NM, ND, OR, PA, SD, TN, UT, WA, WV, WI

KS  No bedrock sites.

TX*  Plumecited in question 25d isin fractured bedrock.

YVVVYVVYYVY



V. MtBE Drinking Water Impacts

26a. Doesyour statedrinking water program require routine analysisfor MtBE?

» Yes—AR, CA, DE, IN, LA, ME, MD, MA, MI, MN, MO, MS, MT, NE, NH, NJ,
NM, NY, RI, SC, TX, VA, VT, WV, WI

» No-AK, AL, CO, FL, HI, ID, IA, KS, NC, ND, OH, OK, OR, PA, TN, UT, WY

» Don'tknow —AZ, CT, GA, IL, NV, SD, WA

» KY — All DW questions can be answered by Jeff Pratt of the KY Divison of Water
(502) 564-3410.

26b. If yes, when was M tBE analysisinitiated?

CA —1n 1995, but was initialy detected in 1989; DE — June 2000; IN — January 2000
(voluntary reporting); KS — Early 1990s; L A — February 2001; M E — 1998; M D — 1995;
MN —1989; MO —1996; MT ,WI —2000; NE — February 2000; NH — All labswere
required to report in 1998; state labs began in 1987; NJ — 1997; NM — Mid to late 1980s,
NY — 1998 for public water supplies serving >10,000 people; Rl — Late 1980s, SC —May
2001; VA, VT — Late 1990s;, WV — 2002. Only larger systems as required by EPA. The
majority of syslems are not routingly sampled.

» Don’'t know—AR, MA, MI, MS, TX

26c. If yesto question 26a, doesyour LUST program routinely review M tBE data
from the drinking water program?

» Yes—CA(to someextent), IN, KS, ME, MD, MI, MN, MO, NE, NH, NJ*, NY*,
TN, VT, WV*, WI
» No-AZ AR, DE*, IA, LA, MA, MS, MT, NM, RI*, SC, TX, VA*, WA

DE* They will usudly notify uswhen they get an andlys's that exceeds the DW standard, but
they won't dways notify usif it is close to but below the standard.

NJ*  When results are found above standards.

NY*  Only the detections.

RI*  DW programisin the Dept. of Hedth.

VA*  TheHedth Dept. notifies DEQ when their advisory of 20 ug/L MtBE has been
exceeded.

WV*  The DEP sampled dl public DW suppliesin 2001-2002.
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27. Approximately how many public and private drinking water wellsin your state
have been contaminated by MtBE at any level? (Public wells are defined by groundwater
supply systems that serve >25 households.)

» Don’'t know—AZ, FL, GA, IL, LA, MA, MS, MT, ND, OH, PA, SD, TN
# of wells Private Public
1-10 AL, ID, IN, IA*, MN, NV, AL, AR, CO, IN, MO, NE,
NM, OR, UT NV, NM, NC, OK (1), OR,
RI, UT
11-50 AR, CO, MI, CT, IA* KS, NY*, SC (49),
VT (45)
51-100 DE (95), MO, NC, RI, SC CA, WV (75)
(75), TX*,
101 - 500 CA, CT, KS, ME, MD(360), DE* (250-300), ME,

NJ*, VA*, VT (=200), WI  MD(125), NH (350), NJ**
(108)

> 500, providean estimate  NH — 30,000-40,000, NY*

— 866;

DE*

HI, 1D
|A*
NJ

NY*
TX*

VA*
WYy

From three separate studies, an estimated 25-30% of public wells have MTBE
detected. There are about 1,000 public wellsin the state. From this | would estimate
that 250-3,000 public wells should have MTBE detections. From the three studies,
approximately 5 wells of 128 exceeded the 10 ppb DW standard (3% of public wells,
which would give an estimate of about 30 public wells exceeding the DE DW standard.
Many wels are in the 5-10 ppb range.

None.

That we know of.

*Egtimate. ** Number based on MTBE detections in samples collected post treatment
(facility) or raw water entering trestment plant from 1999-2001.

From a 1998 survey of state-funded petroleum spill projects.

The gateis currently providing filtration systems on about 30 private drinking water
wells contaminated with MtBE. There are an unknown number of wells that may have
been impacted after 1998 and are being handled by responsible parties and their
insurance companies. An estimate of 50 — 100 totdl is our best guess.

These are wells that are currently impacted.

None have been reported to the department.

28. How many private well users have you provided with bottled water or point-of-use
treatment because of oxygenate problems?

>

None —HI, NE, OH, OK, TN, UT, WY
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MI*
NH*
NJ*
PA*
RI*
SD
VA*

1-10 —AL(indludes BTEX), CO, GA, IN, IA, MN, MT, NC, OR

11 -50— AR, SC (37), TX

51— 100 — DE, KS, PA*, RI*

101 —500 — CA, CT, MD*, NH*, NJ*, VA*, VT

>500— ME, NY

Don't know —AZ, FL, ID, IL, LA, MA, MI*, MO, MS, NV, NM, ND, WA, WV,
Wi

Provided by both respongible party and state program.

Response can include extens on/connection to municipa water supplies.
Thisincludes water supplied by DES and by RPsat LUST dites.

Edimate.

Asaresult of state-lead actions.

Provided by the state, some such systems have been provided by the RP.

Don't know of any soldly for oxygenates.

DEQ currently provides point-of- use trestment to approximately 220 residences that
have petroleum-impacted wells.



V1. Oxygenate Remediation

29. How often does M tBE drivethe cleanup or investigation activitiesat LUST sites?

> Never —AK, AR, GA, IA, KY, MN, » 60—-80% - CA, NV, NH
MS, ND, OK, SD, TN, WY

» Lessthan 20% - AL, CO, FL, HI, > Greater than 80% - ME, NY
ID, IL, IN, KS, LA, MI, MT, NE,
NM, NC, OH, OR, SC, TX, VA,
WV, Wi

» 20-40% - MD, RI, UT, VT » Don'tknow —AZ, MO, NJ, PA,
WA

» 40-60% - CT, DE, MA

30. Of your LUST dgites, what per centage are undergoing remediation for:

* MtBE:

KY, MN, MS, ND, OK —-0; TX, WY <1%; CO, HI —1%; WV* —2%; M| —3.4%; NC —
5%; IL, NE, VA <10%; NH — 10%; OH — 14%; TN, UT —15%; LA <20%;

ID, OR —20%; VT —20-40%; KS, M T —30%; NM —43%; DE —50%; AZ >50%;

IN —57%; CA, NV —60-80%; ME, Rl —80%; SC —85%; FL — 90%*;

* TBA: MT <1%; NV —10%; DE —20%
 Ethanol: 0

s TAME: NV —1%:; DE —20%

* EtBE: NV —1%;

*DIPE: NV —1%;

» Don’'t know—AK*, AL, AR, CT, IA, LA, MD, MA, MN, MO, NJ, NY, NC, PA,
WA

AK*  In 2001 study, 7 percent of sites sampled (4 out of 60) had a detection limit of >5ug/L,
5 percent of sites (3 out of 60) exceeded EPA Drinking Water Advisory lower limit of
20 ug/L.

FL * Mog stesthat have had agasoline discharge in FL will have had GW contamination by
both BTEX and MTBE. So, our answer that 90 percent of sites are undergoing
remediation for MTBE should not be interpreted to mean that MTBE is the only reason
they are undergoing remediation. A very large percent of these sites dso have BTEX
and MTBE isthe driver asmal percentage of the time.

SD  Nonesolely for oxygenates.




WV*  Although WV does not have an MTBE standard, afew RPs are voluntarily cleaning it
up, even after BTEX has been remediated.
Wi None exclusvdly.

3la. Of your LUST remediation cases, what percentage are at Steswhere MtBE isthe
only concern?

CA ~10%; CO, HI, IN, MT, OR, SC <1%: DE -20%; FL, NC, UT, VA <5%; ID, TN,
VT <10%; KS-1%; LA <20%; ME -40%; NV, OH ~1%; NH ~5%; RI — rare;

TX - 0.05% (2-3 of 5,500); WV — 1%; WI — very few

None- AK, AR, GA, IL, IA, MN, MS, NE, NM, ND, OK, SD, WY

» Don't know—AL, AZ, CT, KY, MD, MA, ME, MO, NJ, NY, PA, WA

31b. How many sitesdoesthisrepresent?

AK  0%; CA—-1,350;, CO-1; HI —3;ID ~15; IN, OR <10; KS, NV, SC -2

ME 643, MT —5; NH* —40; NC ~3; RIl, WI —very few; TX —2-3; VA <100;

VT 10-20; WV - 10

NH*  Looked over the 13 worst-case files and found 3 were MTBE only. There are about 80
worst-case sites (new releases or 2™ release sites). Extrapolated from there to entire
population.

» Don’'t know—DE, FL, LA, TN, UT

32a. At what percent of siteshas BTEX been successfully remediated but M tBE
remains?

» <10% —AK, AR, CA, DE, FL, HI, ID, IL, IN, KS, MA, MN, NE, NV, NM, NC,
OH, OK, OR, SC, SD*, TN, UT, VA, VT, WV, WI, WY

20-30% - NH, RI

30-50% - ME

50-70% - TX

70-90% - 0

Don’t know—AL, AZ, CO, CT, GA, IA,KY, LA, MD, MI, MO, MS, MT, NJ,
NY, ND, PA, WA

SD*  MTBE may remain below hedth advisory levels.

YVVVYVY

32b. How many sitesdoesthisrepresent?



AK —-0; AR, OR <10; CA <1,350; IN, VA <100; KS—3; NV ~5; NH ~150; NM <120;
NC, OK —-1; SC -9; TX —5,000-7,000; VT >6; WV —10; WY —12

» Don’t know-DE, FL, ID, IL, IA, MA, MN, RI, TN, UT

33. On average, how long does it take to clean up siteswith MtBE levels:

» >100 ppb:

AL, NV- 3-5yrs

CA-10yrs

CT - 4yrs

DE - 3-5years, plus additiona time for post-corrective action monitoring
KS->2yrs

ME-5-10yrs

M D - data not tracked, estimate 2-5 years

MT ->5yrs.

NH - these sites do not cleanup due to ongoing releases
OK - 6 months

Rl - 5-10yrs

SC-35yrs

TN ->3yrs

WY - 5-7 yrs (gte continues under remed. After 2 yrs)

» <100 ppb:

CA-5yrs

CT,RI - 2yrs

DE - Would probably only do corrective action of wells threatened or impacted
KS-<2yrs

M E - <5yrs (3 on average)
MT - 1-5yrs.

NV, TN - <3yrs.

NH - 1-2yrs.

SC-25yrs

WY - 5-7 yrs (average).

> Don't know:
AK,AZ, AR, FL, GA, HI, ID, IL, IN, IA, KY, LA, MA, MI, MS, NE, NJ, NM, NC,
ND, OH, OR, PA, TX*, VA, WA, WV, WI

AL  Sitesoften passrisk assessment w/MTBE <100 ppb, unlessawdl is close by.

MO  Depends on sSte condition and remediad method.
NY  Ste-gpecific dgpending on geologic conditions and proximity to sengtive receptors.

46



SD  Sitedependent.

TX*  The2- 3 current Stes where MtBE isthe driver are dtill undergoing remediation. No
other stes have been cleaned up only for MtBE.

UT  Most of the Stesin the >100 ppb range meet Tier 1 criteriaand are digible for closure.

VT  >10yrsin both casesin bedrock.

34. If your statedoes not have standardsfor any of the following oxygenates, please
indicateif you requiretreatment for that oxygenate:

MtBE — AK*, AZ, AR, | EtBE-AK, CA, CO,
CA, CO, FL, GA*, IN, DE*, ME, NC, VA, VT
IA*, ME, TN, TX, VA
DIPE —AK, CA, CO,
Ethanol — AK, CA, NC, DE*, ME, VA, VT
VA, VT
Other oxygenates (eg,
TBA - AK, CA, CO, methanol, TBF, ETBA) — AK,
ME, NH, NC, VA, VT | CA-CO.MENC,VA,VT

TAME-AK, CA, CO,
ME, NC, VA, VT

AK* If itiscausng a problem. We do have taste and odor requirements.

DE* Wewill if wefindit & alevel smilar to that of the other oxygenates. We will have action
levels soon and will base cleanup on a combination of the action levels and proximity to
receptors.

GA*  Replacement of water supply only.

IA*  If MTBE werefound in a DW supply, we would likdly require point- of- use trestment;
but lowa does not require cleanup or assessment of MTBE at LUST gites.

NJ  Treatment methods used for MTBE and TBA should address other oxygenates.

SD It depends upon the Site and the associated risks.

47



35. What technologies have been used successfully to remediate oxygenatesin soil
and groundwater ? Please answer using the following chart. To indicate degree of
success, fill out the box for each technology using the following codes: poor (P),

moder ately good (M G), good (G), very good (VG).

»> Don'tknow —AZ, IA, GA, HI, KY, LA, MI, MN, MS, NY, ND, PA, WA, WI

Medium

Technology

MtBE

Ethanol

TBA

TAME

EtBE

DIPE

Sail

Soil vapor extraction

VG -
AL,CA,
CT, IN,
MO,

MT, NV,

NJ, RI,
TX, UT,
WY G-
FL, KS,
VT
MG -
DE, ID,
MD,
MA,
NH,
NM,

NC, OH,

OR, TN

VG-NJ
P-DE

MG -
MD

L ow temper ature thermal
desorption

VG -
CADE,
NV
G-FL

VG -DE

Biodegradation

G-KS,
NJ, TN,
wv
MG -

AL, MD,

MO,

OH, OR,

VA
P-CA,
CT, DE,
FL, IN,
MA,
MT,
NH,
NM,

NC, TX,

uT

-NJ

()

MD

Other technologies, or
combinations of
technologies

VG -
AL, CA,
CT, IL,

ME, NE,




Dud-phase extraction — AL
Excavation— CA, CT, IL, ME, NE,
NJ, VA

ORC-MA

<3% Hydrogen peroxide— NV
Overexcavation - TN

MA,
NV, NJ,
TN
MG -
VA

Groundwater

Point-of-use treatment
(e.g., carbon, air dripping)
pws = public water supply

VG -
CA, CT,
IN, ME,
NJ, SC,
TX, VT,
KS(pws)
G-CO,
FL, MT,
NH, NC,
OK, OR,
RI, VA -
MG/G
DE
MG-IL,
MD,
NM, TN

MG/G -
DE
MG -
MD

Pump and Treat

VG-
ME, NJ

FL, IN,
MT, NV,
TN, UT,
VT, WY
MG-G

Z|§
(ol (0}

Air sparging

Z|§
O I®




KS, MO,
TN, VT -
MG/G -
DE -
MG -
AR, CO,
ID, IL,
ME,
MD,
MA,
NV,
NM,
NC, OH,

P-TX

Biosparging g _NV ﬁ -

Bioreactor G -CA

NC, TN
MG/P -
DE
P -SC,
X

Monitored Natural VG- VG -NJ

Attenuation ME. NJ,
TN, VT

G-SC
MG -
AL, CO,
CT, FL,
MO,
NH,
NM,
OH, OR,
RI, VA,
WV, WY
PIMG -
TX

AR,
CA, DE,




IN, MT,
NV, NC,
uT

Dual-Phase Extraction/
Multi-Phase Extraction

VG-AL,
CA, NV,
NJ, TX,

GG -
DE

G-

CT, FL,
IN, MD,
MO,
MT, OR,
RI, SC,
UT, VA,
VT

AR,

CO, NH,
NM,
NC, OH,
TN

VG-NJ
MG/G -

Soil Excavation

VG -
AR,
CA, CT,
ME,
MO,
MT,
NM, NJ,
NC, OH,
RI, TN,
™> , WV

FL, IN,
KS, MD,
NH, OR,
UT, VT,
WY MG
-AL, ID,
VA
PIMG
DE
P-C

T I<
= o
o

(&

G-MD
PIMG -
DE

Chemical oxidation

VG -
CA
GG -
DE
G-FL,
MO, RI,

MG
ID, MD,

<
®

<
w)
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MT,
NH, TN

IN, ME,
NM,
X, UT

Enhanced Aerobic VG- VG - MG

Bioremediation MA, NV MD
. NV, SC, G-NJ

(e.g., bugsand nutrients, TN -G -
oxygen sparging, ORC) CT, MO,
MT, NJ,
RI, VT,
WV MG
-MD,
OH
PIMG -
DE
P-CA,
FL, IN,
TX ,UT

Other technologies, or VG -DE VG-DE | VG-DE
combinations of G-MT

. MG -VA
technologies:
DE-AS/SVE in combination
wi/chemical destruction.
MT — Phytoremediation for low
levels (<100 ppb).
VA — Free product removal, fluid-
Vapor recovery

AK  Use SVE for soil and air sparging for GW, in BTEX context mostly. Have not
successfully remediated them. Have targeted for MTBE.

FL Treatment processes such as air stripping and activated carbon adsorption do not
generdly work aswell on MTBE as they do with other chemicas, but we find that most
of the time this doesn’t matter. The reason isthat most LUST sitesin FL have both
BTEX and MTBE, and since the benzene cleanup leve is much lower than MTBE, the
lower efficiency of the treetment equipment at treating MTBE does not become a
sgnificant handicap, and benzene generdly continues to be the driver in the design of the
equipment and the time it takes to reach cleanup completion.

SD  No stes have been remediated solely for oxygenates.

36a. Hasyour state remediated to closure any siteswith M tBE contamination?
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>

>
>

Yes—AL, AZ, AR, CA, CT, DE, FL, ID, IN, KS, LA, ME, MD, MO, NE, NV,
NH, NJ, NM, NY, NC, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VA, VT, WI
No —AK, HI, MA, MN, ND, WV, WY

Don’'tknow —CO, GA, IL, IA, KY, MI, MS, MT, WA

36b. If yes, approximately how many?

YVVVYVVYYVY

1-10-KS, NV, OH, OK, TX

11 -50—DE, ID, NH, NC, RI, SC (34), UT

51-100—IN, NM

100-AL, AR, CA, ME, MD, MO, NJ, VA, VT, WI

If greater than 100, please provide an etimate: AL ~400; AR ~250;
Don’t know—AZ, CT, FL, LA, NE, NY, OR, PA, SD, TN

37a. Isyour statetaking a more aggressiverolein NAPL recovery to prevent MtBE
plumes from migrating off site?

>
>

>
>

Yes—AR, CA, CT, ME, MA, MO, MS, MT, NV, NH, NY, NC, OK, PA, SC, TN
No-AZ, AK, CO, FL*, GA, HI, ID, IL, IN, KS, KY, LA, MI*, MN, NE, NJ, NM,
ND, OH, OR, TX, UT, VA, VT, WV, WY

Have always been aggressive — AL, DE, MD, RI, WI

Don’t know — 1A, WA

37b. If yes, in what way?

AR
CA
CT
FL*

MA
MI*
MO
MS

MT

Strict source control priority has been implemented—more digging, less skimming.

By over-excavating contaminated soil.

Treat as an “emergency response” aslong as NAPL is present.

We do emphasize the importance of NAPL recovery toward accomplishing overal
cleanup objectives, but this emphagisis not particularly related to MTBE.

Free product recovery isrequired, at a minimum, by bailing or other passive means, and
typicaly on amonthly basis. A more aggressive gpproach is required depending on the
extent and thickness of the product plume. Recovery is required regardless of the risk-
based evauation results and MTBE presence.

Increase in follow-ups and pursuance of non-responders.

All free product circumstances are dedt with in the same way.

Require proactive corrective action plans to address the extent of soil and GW
contamination.

We are aggressive in free product recovery by bailing or vacuuming, but the reason is
not related specificaly to MTBE.

More aggressive project management and more aggressive cleanups drive fewer higher
priority Stes (e.g., those w/LNAPL) to closure faster.
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NV  Focus on recovering free product when it exists a asite. Use vacuum truck to remove
to expedite free product recovery, as needed.

NH  Weareusing enhanced LNAPL recovery techniques and are, in generd, more
aggressive in the use of remedia technologies due to the presence of MTBE.

NY  Complete Ste characterizations and implementation of interim remedia measures
(IRMs), including portable dua- phase extraction units.

NC  Moreaggressve free product recovery dueto MTBE.

OK  Weare dways seeking new effective technologies to remove NAPL or dissolved
contaminants.

PA, TN — Require recovery of free product to the maximum extent practicable.

SD  Corrective actions are driven by Ste conditions and vigts.

SC  Free-phase product is being removed as soon as possible based on available revenue.

38a. If your state usesrisk-based decision making (RBDM) in corrective action, does
the process account for MtBE?

> Yes—AL,AZ, AK, CA, CO, DE, FL, HI, ID, IL, IN, KS, LA, ME, MD, MA, MI,
MN, MO, MT, NE, NV, NH, NJ, NM, NC, OH, OK, OR, PA, SC, SD*, TN, UT,
VA, VT, WI, WY
» No-AR,IA,KY, MS, ND, TX, WV
» Don'tknow —CT, WA
NY  State doesn't have aforma RBCA program.
RI Don’t use RBCA process.
SD*  The process can be adjusted to include oxygenates.

Other oxygenates?
» Yes—AZ,CA, CO, DE, ME, MD, MA, MI, NJ,NC, OK, VT, WY
» No—-AL,AR,FL,HI, ID, IA,KS, LA, MO, MS, MT, NE, NV, NH, NM, ND, OH,
OR, PA, SC, TN, TX, UT, VA*, WV, WI
» Don'tknow —CT, WA
VA*  Riskinformation (i.e., dope factors, reference doses) are not available for oxygenates
other than MTBE. We will use arisk-based approach for these constituentswhen
condituent-specific information becomes available.

38b. If yes, how?

AL It isachemica of concern just like the BTEX compounds. Site- pecific target levels are
developed for soil & GW to protect DW wells, stream qudlity,
ingestion/inha ation/dermal contact of soils, and vapor inhdation from soil & GW.

CA  Source-Pathway-Receptor, risk andyssis applicableto MTBE aswell asBTEX.
RBCA or RBDM has not been formally adopted by the state. RBDM is a commont:
sense approach that is encouraged where applicable.
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CcO
DE

FL

ID
L

ME

MD

MA

MI
MN
MO

MT
NV

NH
NJ

NC
OK
OR

Wi

Using avallable data to arrive at Ste-specific levels for other oxygenates.

We established a pseudo-reference dose for MTBE, TAME, ETBE, DIPE based on
taste and odor thresholds and back calculated action levels based on the same
parameters used to calculate other chemicals of concern, except that we did not model
biodegradation, Used Tier 2 Tool Kit for Chemica Releases (GSl), state-ecific
software. We have afate and transport component (based on distance to receptor) for
Tier 1 and 2 analyses, used a conservative coasta plain model for both coasta plain
and piedmont sites and divided the resulting action level derived by this method by half
to be more conservative in accounting for variability, such as soil types. TBA action
levels began with Cdifornia guidance standard of 12 ppb, and then caculated smilarly.
Requirements to dlow closure w/inditutiond controlsin lieu of a complete cleanup
apply to MTBE just asthey do to other chemicals present.

Judt like any other chemicd of concern.

MTBE istreated like other gasoline parameters (BTEX) and must be modeled and
addressed with remediation and/or ingtitutional controls.

We base dl of our corrective action decisions on estimated risk to receptors. So for all
dtes with oxygenates, we assume that a plume can travel over 600-1,000 feet.

If MTBE is present and corrective action is required, it will address the presence of
other oxygenates. For example, if a carbon treatment system isingtaled on a domestic
well for MTBE levels at or above 20 ppb, the carbon in it will capture the other ethers.
The acohols remain a developing issue.

All site contaminants must be shown to pose “no significant risk” by comparison to
standards or use of site-specific risk assessment.

Risk-based criteria have been developed for common oxygenates.

Contamination plume must be demongtrated to be defined and stable.

We conduct a complete Site characterization, determine the source and type of release,
and identify exposure pathways and receptors.

MT has only addressed MTBE in its RBSL |ookup tables. The other oxygenates have
not been addressed.

All known pollutants, including MTBE, are considered part of RBDM.

Soil and GW standards for MTBE have been developed.

Cdibrationisrequired for TBA in water andyticd methods, GC/M S sampling methods
are used for contaminant identification. Note: Additiond research is planned to help
evauate the effectiveness of GC/MS methods to identify additional oxygenates beyond
MTBE, TBA, and TAME.

As chemicas of concern.

We evduate (test) for MTBE when there are nearby wells.

MTBE andysis required. Risk-based concentrations established for MTBE.

South Carolina MtBE action levd islisted in South Carolina Risk-Based Corrective
Action for Petroleum Releases. MtBE is trested as a chemica of concern by requiring
groundwater samples be andyzed for MtBE and the risk to human hedth be
determined.

Look for stable or decreasing plumes.



WY  Other oxygenates are investigated, evaluated, and remediated, as appropriate, in the
same manner as MTBE.

VII. Remediation Cost | mpacts

39%a. Has M tBE had a noticeable impact on the cost of remediation in your state?

> Yes- AR, CA, CT, DE, IL, IN, KS, ME, MD, MI, MO, MT, NV, NH, NJ, NY,
OR, RI, SC, UT, VA, VT, WV
» No-AK, FL, GA, HI, IA, KY, LA, MN, MS, NE, NM, NC, ND, OH, OK, SD,

TN, TX, WI, WY
» Don'tknow —AL, AZ*, CO, ID, MA, PA, WA
AZ*  Suspect it will.

39b. If yes, pleaseindicate the percentage of the sitesthat fall into each category.

Effect of M tBE on Per centage of Sites
Cleanup Costs

No increased cost DE, NH - 10; NV - 20; MT, KS, RI -40;
IN, VT - 50; CT - 70; SC-80; FL - 90; IL >95;

Small increasein cost | FL -5 ME- 10; MT - 10-15;

(< 20% more) CT,NV, OR, RI, VT -20; AR, DE, IN, NH - 30;
KS-40; SC-47; WV - 50; VA->95;
MD, MO - 100
Significant increasein | FL - 3; MT <5; CT - 5; VT <10; IN, ME - 10;
cost (20 _ 500/0) SC- 18; Rl —30; DE, NH - 40; NV - 45;
WV - 50;NY - 100
Very Significant OR<1;FL-2;IL,VA<5;CT,SC-5RI -9; VT
increasein cost (50 — <10; IN, KS, MT, NV, NH - 10; DE - 15;
ME - 50
100%)
Cogt morethan IN <1; RI - 1; SC- 3; NV <5; DE - 5; VT <10
doubled FL, KS, NH - 10; ME - 30; CA - 100

39c. If costs haveincreased, what factors have driven them up (e.g., longer plume,
difficulty to air strip, inefficiency of carbon)?

AZ  Longer plume, lessretardation.

AR  Poor design of groundwater treatment systems (air stripping problem mostly).
Biomonitoring failure for surface discharges.

CA  MTBE ismore mobile and less biodegradable than BTEX.

CT  Depends on whether the plumeisin ahigh qudity or alow qudity GW area.



DE

All of the above. Also, separate from remediation costs, investigation costs have
increased significantly because of plume lengths, 3-D characterization, etc.

FL, MO All of the aove.
IL, IN Difficulty to treat and longer plumes.

KS

ME

MD

MT

NV

NH

NJ

NY

OR

RI

ur

VA

VT
\WAY

Impact to receptors, additiona assessment, in Situ plume remediation, Stes needing
remediation only because of MTBE, diving plumes, longer plumes.

All of the above, plustesting for MTBE, increased number of affected wells, and
increased Size of investigation.

More extengve delinestion, resstance to naturd attenuation, difficulty of extraction, and
inefficency of carbon.

Longer plumes, receptors. Recdcitrance of MTBE, increased number of monitoring
wells, need for 3-D dte characterization.

Time to remediate longer w/ MTBE present, compared to BTEX only (e.g., in-Stu bio);
the remedia method sdlected is selected because MTBE is present, and the method has
ahigher ingdlation and O&M cost (e.g., dud phase); additiond remedia methods/units
are employed to keep the plumes from impacting receptors, carbon usage.

Some gites have become MTBE-only Stes, so dl costs are MTBE related. Costs that
are dgnificantly more expensve entall things like law suits and POE ingdlations thet are
solely because of MTBE. Mogt Sites have higher costs becauise additional monitoring
wells and routine monitoring are required.

Longer plumes. Receptor impacts, high MTBE concentrations, difficulty remediating,
migration potentia, carbon breskthrough, investigation of suspected releases.

Not reedily biodegradable and mohbility not significantly retarded in many hydrogeologic
settings. Increased injection/extraction rates due to MTBE' s physical and chemica
properties.

Additiona analyss codts, additiona monitoring wellsin some cases, additiond
remediation or time of operation, in some cases.

Longer plume, longer time to closure, so more monitoring.

Cost of any active corrective action is directly related to the sze (length, width, and
depth) of the plume.

Increases have been in the 20-50% range—exact data currently not available. Primary
cost factor seems to have a correlation w/ the relative aggressiveness of the consultant
on the job and the RP s desire for a speedy cleanup. Sitesthat are under contral (i.e.,
gtable or decreasing plume) may be remediated more aggressively than necessary to
avoid the stigmaof MTBE.

Larger plume, impacts to water suppliesthat are not reached by BTEX congtituents,
increased maintenance on point- of- use trestment systems.

Impacts to bedrock (DW supplies) if MTBE only, recalcitrance.

Longer time to clean up.
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VIIl. Long-Term Management of LUST Sites

40. Approximately what percentage of your sites has been closed at something other
than a fixed cleanup level?

AZ,AK,HI,IN,KS LA, NH, RI, WV, WY - 0%, FL <1%; VT <10%; OH - 10% (Tier
1); TN —13%; DE - 30%; NC — 30% (risk based); NV —40%; M E, MD, WI - 50%; KY,
MN —85%; AR >90%; GA - 90%; ND — 100%; OK — Cleanup based on RBCA;

AL
SC

VA

100%, since each site has a Site-speific target leve.

4% of dl closed cases (165 out of 4,557 closed with site-pecific risk-based screening
levels).

>95%. Our cleanup levels are site-specific and risk-based.

Don’'t know—CA, CO, CT, ID, IL, 1A, MA, MI, MO, MS, MT, NE, NJ, NM,
NY, OR, PA, SD, TX, UT, WA

Under RBCA, sites develop their own Site-specific target levels (SSTLs) based on
modeling and proximity of receptors.

41. What doesno further action (NFA) mean in your UST/LUST program for
petroleum hydrocar bons and oxygenatesin soil, water, and groundwater ?

> Inactivation of thefile or no further action at thistime (with a possible re-opener in the

future). AL, AK, AZ, AR, CA, CO, CT, DE, FL, GA, HI, ID, IN, 1A, KS, KY,
LA, ME,MD, MA, MI, MN, MO, MS, MT, NE, NV, NH, NJ, NM, NY, NC,
ND, OH, OK, OR, PA,RI, SC, SD, TN, TX, UT, VA, VT, WV, WI, WY

What conditionspost-NFA can re-open a site?

AL

AK
AZ
AR
CO
CT
DE

FL

Discovery of higher concentrations than noted previoudly. Discovery of acompound not
previoudy sampled. Discovery of free product not previoudy noted.

Any impacts to human hedlth, safety, and the environment.

Impacts to receptors or new information.

Complaints, subsequent monitoring data

Impact to areceptor. Discovery of previoudy unknown contamination.

New receptors found. GW concentrations increase.

Impacts to receptor at later time (water, vapor). New info about contamination
discovered during alater investigation (e.g., a Phase 2 investigation done for property
transfer).

Detection of concentrations of any chemicals above the cleanup target levelsin soil or
GW.



GA

HI
ID
IN

KS

KY
LA
ME
MD

MA
MI
MN

MO

MT

NE
NV

NH
NJ

NM
NY
NC
ND
OH

OK
OR
PA
RI

Concentrations increasing above dternate cleanup levels, impact to a receptor,
ingtdlation or discovery of anew receptor, discovery of free product, or arule change.
New information regarding contaminants at the facility.

New relesse.

Discovery of previoudy unknown contamination above closure levels or impactsto
receptors.

Hazardous condition identified and linked to a ste. Contamination found on Ste at levels
higher than what was known at the time of Site closure.

Any reason. The letter clearly statesthat if contamination is detected in the future,
KDHE can reopen the ste and the RP remains the RP unless there is new
contamination.

An occurrence of free product, fumes, etc. can reopen asite.

The discovery of contaminants at levels that exceed the cleanup levd.

GW contamination that rises above the action level.

Impact to nearby receptor, discovery off Ste-phase Il results, off Siteimpacts-discharge
to surface waters or vapor intrusion problem.

Audit of Response Action Outcome Statement by DEP — random or targeted audit.
New data, previoudy unknown conditions, unacceptable exposure risks.

Other or new information that demondtrates that a plume isungable or arisk is
determined to be present that was previoudy unaccounted for.

Evidence of previous fdse information or evidence of new information that indicates that
the contamination is substantia and more extensve than we aready know.

Off-gte migration of contaminants, impacts to receptors (DW, surface water discharge),
exposure of contaminated soil during excavation.

Essentidly, any reoccurrence of contamination.

Conditions change substantially from those at the time NFA was provided and our
agency is gpprised of those changed conditions.

New data becomes available indicating environmenta problems & the Site.

New information not previoudy disclosed.

Any evidence that a threat to human hedlth and the environment is presen.

An impact or exposure to a sensitive receptor.

Discovery of anew release, change of laws, rules.

|dentified impact to public hedth or sefety.

Phase 11 Assessment performed by 3¢ party and discovery of COCs above action
levels, off-ste impact and Steis suspected as a source; modification of land use or land
use retriction.

Discovery of contamination above risk-based cleanup leveds, redevelopment of asite.
Additiond contamination found that poses arisk.

When someone isinterested in doing a cleanup of the property.

Discovery of contamination in excess of sandards.

A new environmenta assessment report supported by andytica datafrom a South
Carolina certified laboratory that documents levels of one or more chemicals of concern
above South Carolina risk-based screening levels.
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SD
X

uT
VA
VT
\WAY

Wi
WYy

>

New risksidentified, change in Ste conditions.

Discovery of achange in circumstance, such as discovery of NAPL or groundwater
contamination downgradient that can be attributed to the Site.

Discovery of conditions other than existed at the time NFA was issued (e.g., changein
land use) or additiona contamination discovered.

Discovery of recoverable free product that was not addressed while the case was open.
Discovery of impactsto areceptor that existed during the time that the case was open.
New data, new impacts, new receptors.

Determination that either soil or GW has not been remediated to action level or MCL.
New data, such as an impact to a private well.

Future regulated UST releases remain the total cleanup respongbility of the state under
current state statute.

No further action at any futuretime (i.e, release of responsihility for responsble
party). IL

Don’t know- WA

41. AreNFA criteriaor considerations different for sitesimpacted by BTEX versus
MtBE?

>

CA
CcOo*
DE*
|A*
M E*
M A*
OK*
TX*

\WAY

No—-AL, AK, AZ, AR, CT, FL, GA, HI, ID, IL, IN, KS, KY, LA, MD, MA*, MI,
MN, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OR, PA, RI, SC, SD,
TN, UT, VA, VT, WI, WY

Yes—CO*, DE*, IA*, ME*, MS, OK*, TX*, WV

MTBE is more mobile and less biodegradable than BTEX, s0 there isless uncertainty
about the fate and transport of BTEX.

Under the proposed implementation of proposed standards, the property boundary
would not be considered a point of exposure for oxygenates only.

Not necessarily trying to clean up to a specific action level for MTBE, since most of the
oxygenate action levels are based on aesthetics.

MTBE is not evauated for risk (i.e. NFA criteriado not exist for this chemicad.)
Benzene has alower DW standard.

Both mugt satisfy the requirement to pose “no sgnificart risk of harm” to receptors for
now and the foreseeable future.

MTBE must be athresat to a receptor.

Concentrations of BTEX must meet closure standards, whereas MtBE is only
consdered when thereis an impact or imminent threet of impact to adrinking water
wdll.

Since WV has no sandard for MTBE in LUST, asite w/GW or soil contamination
(MTBE) but not BTEX/TPH, will be closed (NFA).
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» Don’t know—WA

43. Doesyour UST program have any requirementsmechanismsfor long-term
management of petroleum hydrocar bon resdual contamination (BTEX, TPH, or
oxygenates) left in place at UST remediation sites?

» No- AR, CO,GA, MS, MT*, NE, NV, ND, OK, RI, SD, TX*, WV, WI*

» Yes- AL, AK,AZ, CA, CT,DE, FL, HI, ID, IN, IL, IA, KS, KY, LA, ME, MD,
MA, MI, MN, MO, NH, NJ, NM, NY, NC, OH, OR, PA, SC, TN, UT, VA, VT,
WY

» Don’t know- WA

» Ingtitutional controls (deed restrictions/notice to deed, etc) - AL (option for owners),
AK,AZ,CT,DE, FL, ID, IL, IN, IA, LA, ME, MA, MI, MO, NH, NJ, NY, NC,
OH, OR, PA, TX*, UT,VT

» Regional or local land-userestrictions (eg., zoning) - AK, AL (zoning consdered
during RBCA eval.), CT, DE, IL, IN, IA, MI, NY, OH, UT

» Sitetracking database- AL,AK, AZ, CA, CT, DE, FL, HI, ID (for ingtitutional
controls), IL, IN, IA, KS, MA, MI, MN, NJ, NM, NY, SC, TN, UT, VA, VT, WI,
WY

Other:

DE Somesteswill get deed redtrictions or deed notices, some may get incorporated into a
GW management zone (rare). Our wdll-permitting group has our database,

HI Exposure Prevention Management Plan.

IL Engineered barriers.

A Notifications to utility companies (water and sanitary sewer) and to IDNR Water
Supply Section/County well permitting authority.

KY  RBDM dtesmay possbly have inditutiona controls.

ME Notification to Dept. of Transportation of contaminated soil |eft under aroad.

MD  Closure letter may require soil management plan if excavation activities take place a the

gte.

MA  Temporary closure requires reevauation w/in 5 yr intervals. Feasihility to achieve
permanent closure.

NY  Inactivated soil Sites are classified as* Closed-Meets standards’ or “ Closed-Doesn't
Meet Standards.”

PA  Engineering controls.
SC  Regidry of Releasesligs al properties with contamination above action levels but with
no documented risk to human hedth. Properties are listed on the Registry by county,
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TN
VA

WY

MT*

TX*

Wi*

UST permit number, street address, tax map number, and latitude/longitude for the
fadlity.

Public Participation Notice.

The DEQ has a GIS system that persons can access through our Web page that shows
the locations of dl lesking storage tank cases that have been investigated by the agency.
We ll continue MNA for areasonable period of time until Standards are achieved or a
new release is discovered to restart the remediation process.

We have no post-dosure management gpproach other than a reopener clause should
contaminated soil be exposed at alater time, creating a completed exposure pathway.
ICs may be used as part of a corrective action, which would alow levels of
contamination to be left above those for a Ste for which closure is given without ICs.
ICs are not used very often.

Listing only on Ste data base; no long-term management.

44. 1f your UST program does require long-term management of residual petroleum
hydrocarbon contamination left in place or beyond NFA, isit:

>

>

Other:
AL
CO
DE

FL

HI
IN
KS
ME
OH*

SC

Required for all sites? AK, IL, MA, MN, NM, NY, VT

Required only for specific typesof sites? AZ, CT, ID, IA, KY, LA, MD, Ml,
MO, NH, NJ, NC, OH*, OR (exceeding applicable pathways), PA, UT

Required only for RNA or monitoring only sites? TN, WY

Required only for Groundwater stes? KS

We use mechanisms rather than requirements.

No monitoring required beyond NFA.

If we specify in the NFA letter, we can require prior notification of any future digging on
Ste, with a soils management plan to be gpproved by the Department in advance.
Required only for those Stes that received conditional NFA because contaminants
remained in the soil or GW and the RP decided to use indtitutiond controlsin lieu of
continuing the cleanup.

Options are NFA (Tier 1, 2, or 3) or Exposure Prevention Management Plan.
Required when indtitutiona controls are used.

Once NFA, then no long-term monitoring.

Voluntary remediation program.

These mechanisms are not required, but they are alowed when proposed by an
RP/consultant.

Additiona sampling and reporting of the existing monitoring well network is a the
option of the tank owner.
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X
VA

Wi

Once closure is granted, no further monitoring is required.

The GIS showing al release Sites is not mandated; however, it is something that DEQ
maintains to provide information to the public.

Ligting only on Ste data base; no long-term management.

Don’'t know— CA, WA

45. Do you think that your UST/LUST program’scurrent or available mechanismsfor
long-term management of residual contamination are sufficient to protect receptors
from potential future exposure?

>

KS*
RI*
SC*
SD

Yes—AL, AK, AZ, CA, CO, CT, DE (in most cases), FL, HI, IL, IN, KS*, LA,
MA, MI, NV, NH, NJ, NM, NY, ND, OH, OK, OR, PA, RI*, TN, UT, VA, VT,
WI, WY

No —AR, IA (in some cases, yes, but not dl), GA, ME, MD, NC

Don’'t know — 1D, KY, MN, MO, MS, MT, NE, SC*, TX, WA

Probably. They do pass RBCA and our water receptors get routine analysis long term.
Sites are not closed if future risks are possible; the GW standard must be met.

Procedures appear to be working with no mgjor problems, but too early to determine.
Have no mechanisms.

46a. Isadditional long-term management guidance or legidation planned?

>

>

Yes—FL, MI, MO, MT, NY, TN

No—AL, AK, AZ, AR, CA (not by state water board), CO, DE, GA, HI, ID, IL, IN,
KY, LA, ME, MD, NE, NH, NJ, NM, NC, ND, OH, OK, OR, PA, SC, SD, TX,
UT, VA, VT, WI, WY

Maybe - MS

Don’'t know —CT, IA, KS, MA, MN, NV, RI, WA, WV

46b. If yes, what isthe anticipated time frame for implementation?



FL We periodicdly reconsider and modify al our published guidance. The answer of “yes’
to this question is not particularly more significant than many other guidances we expect
to revise or revigt over the next year.

MI,MT 1-2yrs.

MO Weanticipate part of the RBCA guidance to be completed soon, and it will be
implemented in the near future.

NY  Don't know. Pending legidative action.

TN  Don't know.

I X. Vapor-Intrusion Pathway

Context: DRAFT EPA guidance for evauating the Vapor-Intrusion Pathway (November 29,
2002) has been published for comments and review from
http://Amww.epa.gov/correctivesction/eis'vapor.htm.

The Guidance is suggested for use a Brownfields, RCRA Corrective Action, and Superfund
stes for evduating the Environmental Indicators. The guidance is specific in gating that it should
not be used at UST/LUST gtes; however, Indiana and Pennsylvania have incorporated earlier
versonsin draft guidance for evauating the pathway at dl Stes.

47a. Doesyour state have guidance for evaluating the vapor-intrusion pathway?

> Yes- AK (draft), AL, AR, CO, CT, GA, ID, IA, LA, ME, MA, MI, MN, NE, NH,
NJ, NY, OK, OR, PA (draft), SC, SD, TN, WI, WY

» No—AZ, CA(vapors are primarily addressed at the local level), DE, FL, HI, IL, IN,
KS, MD, MO, MS, MT, NV, NM, NC, ND, OH, RI, TX, UT, VA, VT, WV

» Don't know - DE

DE  Supefundiscurrently evauating severa sites under the draft EPA Guidance.

GA  Itispart of the UST rules and guidelines, not separate.

KY  For questions 47-49, contact Fazi Sherkat at (502) 564-6716 for
Brownfields/Superfund responses and Mike Welch at (502) 564-6716 for RCRA
responses.

MD  Draft in development for LUST Stes.

WA  Work in progress. Contact Hun Seak Park, (360) 407-7189, hpar461@ecy.wa.gov.

47b. If yesto 47a, isthe guidance applicable to UST/LUST sites?

> Yes—AK, AL, AR, CO, CT, GA, ID, IA, LA, ME, MA, MI, MN, NE, NH, NJ,
NY, OK, OR, PA, SC, SD, TN, WA, WY



> No-DE
» Sometimes- WI

KS  Probably not for UST because of background issues, but we do it on our own if we
suspect a potentia problem.

47c. If yesto 47a, isthe guidance applicable to other programs?

» Yes—AK, AL, CT, LA, MD, MA, MI, NE, NH, NJ, NY, OR, PA, SC, SD, WA,
Wi

» No-DE, GA, ME, WY

» Don't know—AR, CO, ID, IA, MN, OK, TN

If yes, pleaselist other known programs.

MD  Brownfiddsand VCP programs consder vapor intruson pathway.

MA  Sate superfund, RCRA, and Solid Waste.

MI Part 201, Environmenta Remediation.

NE  Any petroleum cleanup.

NJ  All other Sites undergoing cleanup in the Sate.

NY  Hazardous waste.

OR  Environmenta Cleanup Program (i.e., state superfund, Ste response, voluntary cleanup,
and independent cleanup programs).

PA  Voluntary cleanups.

SC  Bureau of Water uses the same guidance document for assessment of petroleum from
surface pills, releases from unregulated USTS, and aboveground storage tanks.

SD  Superfund, Brownfields.

WI  Wastewater, solid waste.

47d. 1f yesto 47a, isyour state considering revisionsto its vapor-intruson pathway
guidance?

> Yes—AK (dill being developed), AL, CT, ID, LA, MA, MN, NH, NJ, NY, OK,
OR, SC

» No-AR, CO, GA, IA, ME, NE, PA (guidance that isin draft should befind this
summer), SD, WA, WI, WY

» Don’t know — DE, Ml

If yes, what isthe anticipated time frame for revisions?

AL-Awaiting EPA guidance & other pertinent guiddines, CT, OK — Soon; OR — Public
comment through May 15, 2003; ID  Next 6 months. LA — Fall 2003. M A — end of 2003.



NH —1-2yrs. NY — Don’'t know. The guidance documents are in draft form and were being
developed by the NY S Dept. of Hedlth. SC - Within ayear after EPA findizes current draft
vapor intruson documents.

48.

If noto47a, isyour state considering implementing vapor-intrusion pathway

guidance?

>
>
>
>

Yes—FL, IN, KS (but will exempt USTs), MD, TX, VA
No —CA, DE, HI, IL, NM, ND, OH, UT,VT

Don’'t know —AZ, AR, MO, MT, NV, NC, RI, WV
Maybe - MS

If yes, what isthe anticipated time frame for implementation?

DE, TX — Don't know. It is under evduation.

FL

IN
KS
MT
VA

49,

AK
AL
CcO
CT

GA

LA

Late 2003. | expect theinitid guidance will be labeled as draft or interim as the
published literature on evauating this pathway was not established as a clear consensus
as to the most gppropriate procedure. We anticipate we will continue to revise our
interim procedures as more info becomes availaole on the evauation of this pathway.
Draft language should be completed in 2003.

Soon. M D — Late 2003.

Currently receiving EPA training on vapor intrusion.

Thisis something we are working on; however, additiona guidance from EPA regarding
the indoor air pathway of exposure to petroleum congtituents is needed.

If state guidance exists on the Internet for the vapor-intrusion pathway, please
provide the Web address:

Not avallable yet.

www.adem.gtated.us Look under Water Divison, UST program, ARBCA Guidance.
http://oil .cdlestate.co.us/

WWWw.epoc.org

www.iowadnr.wmad.org/l gbureau/ust/rbca.htm

It is scattered through our guidance documents and other requirements are meant to
build in asafety factor againgt vapor intrusion problems, such as our requirement to
remove free product. Our rules and guidance documents can be found at
http://www.dnr.state.ga.us/dnr/environ/

www.deg.state.la.us'technol ogy/recap/recapfiles



MA
NE
NH
NJ
OR

SC
SD

TN

www.mass.gov/dep/bwsc/files/standardd GW2/GW2.htm.
www.deg.state.ne.us — publications— LUST/RA — Guidance documents— RBCA
Part of our guidance is at www.des.gtate.nh.us/orcb/doclist/draft.pdf
www.state.nj.us/dep/srp/ “Vapor Intrusion Pathway — Indoor Air Guidance”

www.deg.state.or.us/wmc/tank/rbdm.htm. Proposed changed can be reviewed at:
www.deg.state.or.us’'wmc/tank/rbdm-tph.htm

www.scdhec.net/eqc/admin/html/egforms html#ust
www.state.sd.us/denv/des/ground/l ookuptabl es/l ookuptables.htm

www.gate.tn.ugenvironment/ust
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X. Miscellany

50a. Hasyour state found any compatibility/functionality issues with the storage and
use of gasolinesthat contain the various oxygenates?

» Yes—CA, DE*, NV

> No-AR, CO, FL, IN, LA, ME, MD, MN, NH, NJ, NM, ND, OK, RI, SC, SD,
UT, VA, VT

» Don'tknow - AL*, AK, AZ, CT, GA, HI, ID, IL, IA, KS, KY, MA, MI, MO, MS,
MT, NE, NY, NC, OH, OR, PA, TN, TX, WA, WV, WI, WY

AL*, DE* - Wedon't know if oxygenates are the cause of the failures we are seeing.
50b. If yes, please describe.

CA  MTBE incompatibility w/ automatic tank gauging w/capacitance technology.

DE  Eongaion of flexible piping.

NV  Anecdotd evidence suggests materid incompatibility w/MTBE and fiberglass and
rubber-type components. Severd fiberglass USTsfell gpart during remova. Other
rel eases were tracked to fatigued single-walled fiberglass piping thet failed as ahairline
crack. Other failures have been observed aso.

5la. Areyou finding oxygenate contamination that you are unableto attributeto an
UST release (e.g., AST, auto accident, lawn mower)?

» Yes—AL, AR, CT, DE, IN, IA, KY, ME, MD, MO, MT, NV, NH, NJ, NY, NC,
OR, RI, SC, SD, VA, VT, WV

» No-AK, CO, FL, HI, LA, MA, MN, NM, ND, TN, UT, WY

» Don'tknow —AZ, CA, GA, ID, IL, KS, MI, MS, NE, OH, OK, PA, TX, WA, WI

51b. If yes, have you documented the sources and are they significant?

AL  Don't know the source yet.

AR  Persstent 1-2 ppb in surface waters, presumably from environmental washoui.

CT  Frequently surface pills due to accidents, doppy housekeeping.

DE  Gened low ppb concentrations statewide, not in proximity to any gasoline storage
facility. Traffic accidents, doppy gasoline handling. Many UST sites where the entire
system tests tight, but MTBE is discovered in GW.

IN One sgnificant case in Rosdawn where a public water supply well isimpacted, there is
aprivate well that has impacts from an unknown source not related to the LUST. It is
likely from asmal spill in the area, possibly from auto maintenance or alavnmower
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KY
ME
MD
MO
MT
NV
NH

NJ
NY

NC

OR

RI

SC

SD
VA

VT
\WAY

WEe ve documented one case where MTBE was found in a private DW well. Source
was traced to an AST.

Contact Jeff Pratt, KY Divison of Water, at (502) 564- 3410 for specific instances.
We have documented auto accidents, lawn mower and AST releases, and UST
ovefills. They are Sgnificant. We lost two public wells due to UST overfills, twenty-four
private wells were contaminated by an auto accident.

MTBE impacts above 10 ppb have triggered source investigation in areas with no
known UST release.

There are severd AST releases throughout the State.

Numerous AST Sites statewide.

Some have been traced to ASTs. The most significant release was traced to piping
related to a vapor recovery and compression system at afuel termind.

Auto repair and wrecker companies, junk yards, resdential dumping of gasoline, auto
accidents, use of gasoline for brush pile burning.

No, sources are unknown.

We have stes where MTBE impacts to DW supply wells were attributed to surface
sills

ASTS, auto accidents, some heeting oil tanks.

Surface saills.

Sources suspected are not documented (e.g., road runoff) and contamination levels are
not high.

We have documented two cases where gasoline was used to kill insects and the
gasoline entered a potable water supply system. Gasoline vapors have been found in
residences where gasoline was stored.

Sometimes they are associated W/ASTS.

Staff have observed MTBE contamination resulting from releases from AST's containing
gasoline and encountered MTBE in GW where there were no apparent sourcesin the
vidnity.

Several stesw/ no documented source, leaking auto gas tanks, auto accidents.
Lawnmower or garage storage — not sgnificant.

52a. Hasyour program documented any trends of oxygenate impactsin soil or
groundwater from UST facilitieswhere a product release has not been confirmed?

>
>

>

MT*

Yes—CA, CT, DE, MD, MA, NH, RI, VA

No—-AL, AK, AZ, AR, CO, FL, HI, ID, IL, IN, LA, ME, MI, MN, MO, MS, NE,
NV, NJ, NM, NY, ND, OH, OK, SC, SD, TN, UT, VT, WV, WI, WY

Don’'t know—GA, IA, KS, KY, MT*, NC, OR, PA, TX, WA

We have not looked for oxygenates at non-legking facilities.

52b. If yes, what are the suspected mechanisms (e.g., vapor releases)?
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CA
CT
DE
MD

MA
NH
RI
VA

Vapor releases.

Incidenta surface spills on porous asphalt or cracked concrete.

V gpor releases, leaky sumps around pumps, no sumps under dispensers.

Spills during delivery and dispensing and vapor losses from the tank top, boat and auto
repair, and auto salvage operations.

On-gtemigration — vapor release, indoor air.

V gpor releases have been documented in a number of cases.

Vapor releases, leaking sumps, housekeeping.

Staff have observed sites where MTBE vapors from state || vapor recovery systems
caused MTBE contamination in GW at the Ste.

53a. Doesyour program perceive oxygenates other than MtBE to be:
» A current problem? - CA, DE*, MD, MT, NJ, NY

» Animpending problem? — DE**, MD

» A potential or unknown problem? — AL, AK, AZ, AR, CO, CT, DE***, FL, GA,

AK
DE

FL

MT

HI, ID, IN, IA, KS, KY, LA, ME, MA, MI, MN, MO, MS, NE, NH, NM, OK, PA,
RI, SC, TN, TX, UT, VA, VT, WA, WV, WI, WY

Not aproblem?—1D, IL, NV, NC, ND, OH
Don’'t know - SD

Haven't done andysis yet satewide. Found some in Fairbanks.

TBA, TAME), **ethanol, possibly DIPE, ETBE, *** depends on what they might pick
to replace MTBE.

The results of our study on the occurrence of oxygenates indicated that though other
oxygenates do appear occasiondly at Stes, they are not at concentrations of great
concern compared with BTEX and MTBE. On this basis, we have not proposed the
routine analysis for those other oxygenates, as such andyss would have a sgnificant
financid impact. The results of the limited survey were not conclusive enough , however,
to respond categorically that other oxygenates are not a problem.

We know these oxygenates exist in GW at our LUST dgites. But we have not begun
comprehensve testing.

53b. If oxygenatesare consdered to beacurrent or an impending problem, what kind
of information could your program useto better deal with oxygenate issues (e.g.,
compatibility, leak detection, remediation technologies, site char acterization, costs)?
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AL
AK
AZ
CO

DE
FL

ME

MD

MA

MO

MT

NE

NH

NJ

NY

OK

RI

ur

Clear information on physica/chemical characteristics. Need hedth-based data.

We need to analyze the issues and check sSites.

Remediation technologies, Ste characterization.

MCLs, toxicologica datato develop our own standards, Site characterization issues,
remediation technologies.

All of the above, plus hedth information and chemica and physical properties.

Better information on what goes on &t refineries and blending facilities as these
oxygenates seem to gppear in asomewhat random fashion at Stes. It seems
ingppropriate that states are grappling with issues of whether they should spend
hundreds of thousands or millions of dollars on additional sample andysis for
oxygenates when there is little or no info avallable on what petroleum companies and
blending and digtribution networks are doing that results in the oxygenates gppearing in
gas and ultimatdy in GW a LUST dtesin various areas of the country.

We need better hedth standards so we will know how to respond to detection of
oxygenates besdes MTBE.

EPA guidance on what GW concentrations of these oxygenates EPA will support an
EPA UST/LUST-program-gpproved state permitting U.S. citizens to consumein their
water. EPA hasissued specific guidance requiring the full horizontal and vertica
ddinesation of these oxygenate plumes but has not provided guidance to the states on
what level of effort on receptor protection is needed.

Some chemicals require natification if they exceed concentration Thresholds Reportable
Concentrations in soil and GW. DEP does not have cleanup standards promulgated.
This means that the LSP must perform arisk assessment to determinerisk and
gppropriate cleanup levels and dlowable site usein the future.

Wewill need info such as: physicad and chemicd characterigtics of the oxygenate (e.g.,
mohbility, solubility, toxicity, Henry's law congtant, degradability) in addition to the above
lig.

Toxicology of the other compounds; coordination w/federal/state DW groups to detect
oxygenate occurrence in DW; better tools for Ste characterization; improved leak
prevention/better leak detection systems.

Site characterization, andytica methods, daughter products—it is only an unknown or
potential problem at this time—not enough data yet.

Cleanup sandards are the key issue. We can't eva uate the problem without
understanding what safe contaminants are.

Information on vapor releases impacting GW; testing methods for spill buckets and
piping sumps, new information on technologies and Ste characterization.
Cost-effective remedid solutions, hedth-based cleanup standards, recommended
andytica methods.

We need more conclusive toxicity data on each of the oxygenates.

Standards.

If EPA would issue advisories for taste and odor thresholds for other oxygenates, states
might adopt these or other risk assessment values.

Leak detection, remediad technologies, characterization, toxicology of oxygenates.
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VA

VT
WA

We need toxicologicd info (e.g., dope factorg/reference doses) so that we can evauate
risks from these oxygenates and determine appropriate cleanup levels.

Toxicity, DW treatment, fate and transport.

We need toxicity datafrom EPA!

53c. If oxygenates are not perceivedto bea problem in your state, please explain why

not.

GA

L
IN

MI

MN

NV

ND

NC

OH

VT
WYy

The extent of their occurrencein GW a UST dtesin GA is gill unknown, and there are
no enforceable hedlth-based standards for any of them. Without an enforceable
gandard, it will be difficult, if not impossble, to require their andysis and reporting to
EPD, and without a health-based standard, the risk posed by oxygenate- contaminated
gtesto human hedth in GA isimpossble to determine.

Useis down, numbers of problem oxygenate Sitesis low and trend is down, cleanups
are not any more complicated than BTEX dtes.

We have not seen a problem at this point.

Tegts for VOCs have only shown TBA detectionsin one instance. No other oxygenates
are being found.

Excluding MTBE, the other andyzed oxygenates are found a low levelsand a avery
low percentage of Sites. Because we have not tested or looked for some oxygenates
(e.g., ehanal), it is unknown whether a problem exids.

Again, Michigan has never received sgnificant amounts of RFG and oxygenate issues,
while occurring occasondly, are not generaly sgnificant driversin remedid activities.
The primary oxygenate used in MN is ethanol. The human risks associated with ethanol
are very low. Also, ethanol degrades very quickly.

From what we see a release Stes, MTBE is the primary oxygenate hitoricaly. MTBE
was replaced by ethanol severd years ago. The other oxygenates (except TBA) seem
to bein very low concentrations only at some sites and tend to remediate with the other
condituents. We have not yet focused on ethanol. Many of our sites employ in-Stu bio
as part of the remediation effort. As such, ethanol would be remediated with the other
congtituents.

Ethanal isthe oxygenate of choice in ND; ethanol will degrade naturdly if rdleased into
the environmen.

We haven't seen any circumstances where oxygenates are driving cleanups. Hopefully,
these contaminants are getting cleaned up with the BTEX.

Oxygenates are not required in high amountsin this state. MTBE does not drive our
cleanups, and oxygenates don't appear to be abig problem.

Low levels, chemicd properties.

Oxygenates are not required in gasoline blends in WY ..
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