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e GOvernment of the District of Columbia
W= Office of the Chief Financial Officer
Office of Tax and Revenue

1101 4th Street, SW
Washington, DC 20024

NOTICE OF 1st LEVEL APPEAL DECISION FOR TAX YEAR 2016

Date of Notice: 06/12/2015

DIANE CARPENTER
4709 8TH ST NE
WASHINGTON DC 20017-3902

TY 2016 Class
Appraiser ID
Appraiser Phone Number

001
281
(202) 442-7130

Square | Suffix | Lot Neighborhood Code Proposed ' Level Appeal
ision Val
3794 0020 007 Assessed Value Decision Value
Property Address:
4709 8TH ST NE

Total 328,510 Total 328,510

This notice of final assessment is to inform you of the results of your administrative appeal with the Real Property
Assessment Division. The condition of the property was re-evaluated and found to be accurately represented/considered in
the assessment. As a result of this review, the assessor has sustained the Proposed Assessed Value as reflected above. If you
do not agree with the 1st Level Appeal Decision Value, you may file an appeal with the Real Property Tax Appeals
Commission as described below.

Your Appeal Rights:

Property owners, a duly authorized agent of a property owner, or those with an interest in the property (such as lessee) have the right
to appeal this assessment. If you do not believe the value reflected above represents fair market value for your property, you may
proceed to the second level of appeal. The appeal process is briefly outlined below.

Second Level of Appeal If the appraiser and the property owner, or party of interest, do not agree with the Final Proposed Value
following the administrative appeal, the property owner may proceed to the Real Property Tax
Appeals Commission (RPTAC). You must complete an appeal form and submit it to RPTAC no
later than 45 days from the date of your administrative appeal decision notice.
RPTAC forms can be obtained by visiting their website at www.rptac.dc.gov . For further information
you may call RPTAC at 202-727-6860.

RPTAC will not accept an appeal unless an administrative appeal was filed with the Real Property
Assessment Division.

Third Level of Appeal ¢ you are not satisfied with the RPTAC decision, you may appeal to the Superior Court
of the District of Columbia.
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1101 4th Street, SW
Washington, D.C. 20024

Government of the District of Columbia
Office of the Chief Financial Officer
Office of Tax and Revenue

*x kX
| M

NOTICE OF PROPOSED REAL PROPERTY ASSESSMENT FOR TAX YEAR 2015
This is NOT a tax bill
See Appeal Information on Back — Electronic Filing Now Available

Date of Notice: 02/28/2014

DIANE CARPENTER
4709 8TH ST NE

WASHINGTON DC 20017-3902 Appraiser ID: 281

Appraiser Phone Number:  202-442-7130

Notice Number; 4367054140220
Square Suffix Lot 2015 Proposed Property 2014 Current 2015 Proposed
Classification Assessed Value Assessed Value

3794 0020 001 $259,490 $291.010
Property Address Neighborhood Code 2014 Estimated 2015 Estimated

4709 8TH ST NE Taxable Assessment| Taxable Assessment

007 $189.290 $208.219

V1400210 200000 NNNNNN NNNNN NNNNN 111658061250 9v8Sel ¢G30aZT

CREEVS

Your real property located in the District of Columbia has been assessed for real property taxation purposes. An
analysis of local real estate market conditions has resulted in the above proposed assessed value. This Notice of
Proposed Real Property Assessment for Tax Year 2015 is the Office of Tax and Revenue’s estimate of the
market value of your real property as of January 1, 2014. You may not rely on this Notice for the proposed tax
classification of the real property if the real property has been or will be classified as Class 3 or Class 4 Property.

Estimated Taxable Assessment

There is a tax cap in the District of Columbia for eligible real properties receiving the homestead deduction. Under
current law, the tax cap generally limits the increase in the taxable assessment to 10% over the prior year and may
providc additional relief if the homestead deduction increases by a cost of living adjustment (COLA). Eligible
properties will receive the benefit of the tax cap or the homestead deduction to determine the taxable assessment,
whichever is more favorable to the taxpayer. However, the taxable assessment must be at least 40% of the real
property's actual assessment. The lax rate is applied to the taxable assessment to determine the amount of tax that
you owe. Your Tax Year 2015 tax bill will generally be based on the proposed estimated taxable assessment
shown above. The proposed estimated taxable assessment is offered as a guide (o estimating the amount of taxes
that your real property may owe in Tax Year 2015, and it is subject to being lowered primarily because the
homestead deduction may increase every year based on a COLA that is determined before billing.

Homestead, Senior Citizen/Disabled and Other Tax Relief

If you are domiciled in the District and your home is your principal place of residence, you may qualify for the
District’s homestead and senior citizen/disabled programs. The homestcad benefit currently equates to a $596.70
tax deduction, which may increase for the proposed tax year by a COLA. The senior citizen/disabled property tax
relief generally reduces the tax by 50%. Additional requirements for the senior citizen/disabled program are that
your household’s federal adjusted gross income must be less than $125.,000 (a threshold that may increase for the
proposed tax ycar by a COLA) and you individually must own at least 50% of the real property. Revised deductions
and thresholds resulting from COLA increases will be published and the applicable application form revised
accordingly.

Apply For These or Other Tax Relief Benefits

If you believe you are eligible for the homestead deduction or senior citizen/disabled tax relief but have not applied,
or if you wish to cancel such programs, and for information regarding other tax relief benefits, deductions or
exemptions, please see our Web site at www. taxpayerservicecenter.com and select Real Property, or contact
Customer Service at 202-727-4829 for further information. Plcase note that generally you must inform us within 30
days if you become ineligible for a tax relief program.
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s Office of the Chief Financial Officer 1101 4th Street, SW, Suite W550
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NOTICE OF PROPOSED REAL PROPERTY ASSESSMENT FOR TAX YEAR 2014
This is NOT u tax bill
See Appeul Information on Buck - Electronic Filing Now Available

Date of Notice: 03/01/2013
I T T e e s L T L L Ly e

098786 L2TDCAS3
DIANE CARPENTER

——— 47098THSTNE Proposed TY 2014 Tax Class:| 001
=== WASHINGTON, DC 20017-3902 _. _ Appraiser 1D: 281 —
———— Appraiser Phone Number: | (202) 442-7130
- Notice Number: |2868015130212
| Square | Suffix Lot “Nceighborhood Code ‘Current Assessed Value Proposed Assessed Value
3794 | 0020 | 007 i (Tax Year 2013 ) (Tax Year 2014)
Property Address: 4709 8TH ST NE _| $257,800 | $259,490

Your real property located in the District of Columbia has been assessed for real property taxation purposes. An analysis of local
real estate market conditions has resulted in the above proposed assessed value. D.C. Official Code §47-820(b-2) requires that all
real property in the District of Columbia be reassessed every year. This Notice of Proposed Real Property Assessment for Tax
Year 2014 is the District of Columbia's estimate of the market value of your real property as of January 1, 2013. Sec below
for tax credit and tax liability reduction programs that might reduce your overall tax bill. Information specific to your real property
and sales listings for your neighborhood may be found on our Web site at www.taxpayerservicecenter.com under "Real Property
Service Center," or you may contact your appraiser at the telephone number listed at the top of the page. You may not rely on this
Notice for the proposed tax classification of the real property if the real property has been or will be classified as Class 3 or Class 4
Property. Please sce the reverse side of this Notice for information on your rights to appeal this Notice.

Estimated Taxable Assessment

There is a tax cap in the District of Columbia for owner-occupied residential real property that validly receives the homestead
benefit. This limitation is applied to your assessed value to create your "taxable assessment, " the amount to which the real
property tax rate is applied. Under current law, the tax cap gencrally limits the increase in the taxable assessment to 10% over the
prior year. However, the taxable assessment must be at least 40% of the real property's actual assessment. You should note that the
tax cap does not apply to rcal property that during the prior year: 1) was sold or transferred to a new owner; 2) had a zoning change
initiated by the owner; 3) contained an crroneous prior value due to calculation or measurement errors; or 4) was issued a
supplemental assessment for renovation, addition or new construction. If none of those four conditions exists, your Tax Year 2014
tax bill will generally be based on the proposed estimnated taxable assessment shown below. However, the proposed estimated
taxable assessment is offered as a guide to estimating the amount of taxes that your real property may owe in Tax Year 2014, and it
is subject to change.

Current (Tax Year 2013) Proposcd ( Tax Year 2014) ‘

Estimated Taxable Assessments ; $188,700 = $190,390 ‘

Homestead, Senior Citizen/Disabled and Other Tax Relicf

If you own and occupy your home, you may qualify for the District's homestead and senior citizen/disabled programs. The
homestead benefit currently equates to a $387.35 tax deduction, which may increase for the proposed tax year by a cost of living
adjustment. The senior citizen/disabled property tax relief gencrally reduces the tax by 50%. To be eligible for either program,
you must be domiciled in the District and the real property must be your principal place of residence. Additional requirements for
the senior citizen/disabled program are that your houschold's federal adjusted gross income must be less than $100,000 and you
individually must own at least 50% of the real property. If you are currently receiving tax relicf through any of these programs
and you do not qualify, submit the cancellation form per ils instructions that is available on our Web site at
wwiw.taxpayerservicecenter.com:; you may also write to the Office of Tax and Revenue (OTR) at the above address in care of the
Homestead Unit. There are other programs offering substantial benefits to first-time and lower-income homeowners. For
information about these and other real property tax relief programs, as well as additional information regarding the homestead
and scnior citizen/disabled programs, visit our Wb site or call (202) 727-4TAX (4829).
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NOTICE OF PROPOSED REAL PROPERTY ASSESSMENT FOR TAX YEAR 2013
This is NOT a tax bill
See Appeal Information on Buck

Date of Notice: 03/01/2012

|I|I||II|.Il..||.|I||."|.I|I.||Il|||||..Im|I.“I||.II||II|..||
098292 L2TDCA4S

DIANE CARPENTER

——= 47098TH ST NE Proposed TY 2013 Tax Class:| 00!
——— WASHINGTON, DC 20017-3902 Appraiser 1D 1264 -
————— Appraiser Phone Number: [(202) 442-6676
- Notice Number: | 1240384120210
Square | Suffix | Lot | Neighborhood Code | Current Assessed Value | Proposed Assessed Value
_ “_3'.-"}4 [ 0020 007 H (Tax Year 2012 ) | (Tax Year 2013)
Property Address: 4709 8TH ST NE : $262,910 $257,800

-

Your real property located in the District of Columbia has been assessed for real property taxation purposes. An analysis of local
real estate market conditions has resulted in the above proposed assessed value. D.C. Official Code §47-820(b-2) requires that all
real property in the District of Columbia be reassessed every year. This Notice of Proposed Real Property Assessment for Tax
Year 2013 is the District of Columbia's estimate of the market value of your real property as of January 1, 2012. See below
for tax credit and tax liability reduction programs that might reduce your overall tax bill. Information specific 1o your real property
and sales listings for your neighborhood may be found on our Web site at www.taxpaverservicecenter.com under "Real Property
Service Center,” or you may contact your appraiser at the telephone number listed at the top of the page. You may not rely on this
Notice for the proposed tax classification of the real property if the real property has been or will be classified as Class 3 or Class +
Property. Please see the reverse side of this Notice for information on your rights to appeal this Notice.

Estimated Taxable Assessment

There is a tax cap in the District of Columbia for owner-occupied residential real property that validly receives the Homestead
benefit. This limitation is applied to your assessed value to create your "taxable assessment," the amount to which the real
property tax rate is applied. Under current law, the tax cap generally limnits the increase in the taxable assessment to 10% over the
prior year. However, the taxable assessment must be at least 40% of the real property's actual assessment. You should note that the
tax cap does not apply to real property that during the prior year: 1) was sold or transferred to a new owner; 2) had a zoning change
initiated by the owner; 3) contained an erroneous prior value due to calculation or measurement errors; or 4) was issued a
supplemental assessment for renovation, addition or new construction. If none of those four conditions exists, your Tax Year 2013
tax bill will generally be based on the proposed estimated taxable assessment shown below. However, the proposed, estimated
taxable assessinent is offered as a guide (o estimating the amount of taxes that your real property may owe in Tax Year 2013, and it
is subject Lo change.

[ Current (Tax Year 2012) | Proposed ( Tax Year 2013 )

| Estimated Taxable Assessment | $195,410 | $190.300

Homestead, Senior Citizen/Disabled and Other Tax Relief

If you own and occupy vour home, you may qualify for the District's homestead and senior citizen/disabled programs. The
homestead benefit currently equates to a $373.75 tax deduction, which may increase for the proposcd tax year by a cost of living
adjustment. The senior citizen/disabled property tax relief generally reduces the tax by 30%. To be eligible for either program,
you must be domiciled in the District and the real property must be your principal place of residence. Additional requirements for
the senior citizen/disabled program are that your household's federal adjusted gross income must be less than $100.000 and you
individually must own at least 30% of the real property. [[ you are currently receiving tax relief through any of these programs
and you do mnot qualify, submit the cancellation form per its instructions that is available on our Web site at
www.taxpaverservicecenter.com: you may also write to the Office of Tax and Revenue (OTR) at the above address in carc of the
Homestead Unit. There are other programs offering substantial benefits to first-time and lower-income  homeowners. For
information about these and other real property (ax relief programs, as well as additional information regarding the homestead
and scuior citizen/disabled prograins, visit our Web site or call (202) 727-4TAX (4829).

106583
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Potential impact of
MTBE on community
water supply wells

MTBE, which is water soluble and not significantly biode-
gradable, can persist in subsurface environments for tens to
hundreds of years despite natural attenuation processes.
Community water supply (CWS) wells, which serve 90 million
people in the United States, are especially vulnerable to
MTBE contamination. Kilometer-length plumes have been
documented.

MTBE has been used widely in the United States as an octane
enhancer, a component of RFG (reformulated gasoline) and as
a component of oxyfuel. Because of its widespread use, it is
likely that “most underground gasoline tanks in use after 1979
in the United States probably contained this compound at
some point in time" (Johnson and others, 2000). For instance,
in Kansas, where neither RFG nor oxyfuel use was required,
MTBE was found at 88 percent of 818 LUSTs. MTBE was found
at 75 percent of the 9,000 LUFT (leaking underground fuel
tank) sites in California. From these data, researchers estimate
that of the 385,000 confirmed LUFT gasoline releases nation-
wide, perhaps some 250,000 involved MTBE. In addition,
"recent evidence from California suggests that spills and leaks
continue to occur, even at upgraded facilities” (Johnson and
others, 2000).

In 1996 concern about MTBE contamination of drinking water
escalated sharply when seven wells supplying 50 percent of
the water for the city of Santa Monica were found to have
MTBE concentrations as high as 600 pg/L. “For the city's
Charnock well field, an initial review of known and suspected
petroleum spill sites identified about 10 potential sources that
lay within 1 km of the well field; the sources were above the
hydrologic unit accessed by the well field and were created
after MTBE use began in the state. At the time that well
contamination was discovered, pumping of the Charnock

well field was at 5 million gallons/day {(mgd). This aggressive
pumping was approximately twice the total natural flow of
water moving into the aquifer. Despite the presence of a
protective aquitard in the system, the pumping had dewatered
a significant portion of the upper aquifer, caused water to
flow toward the well field from all directions, and had greatly
increased the likelihood that the CWS wells in Santa Monica
would in fact become contaminated by one or more persistent
organic pollutants such as MTBE" (Johnson and others, 2000).

Underground Tank Technology Update

Sep/Oct 2000

CWS wells: temporal scale

MTBE has the potential to threaten wells for tens to hundreds
of years. This period can represent the travel time of MTBE
from source areas to a CWS well. MTBE movement from the
source to a well is a function of

e source size
¢ concentration leaving the source

e attenuation mechanisms of dilution, dispersion and
degradation

Studies to date suggest that MTBE sources from LUFTs will
persist for 10 years with groundwater concentrations of a few
hundreds of milligrams per liter (ug/L). To meet maximum
allowable concentrations of 20 to 40 micrograms per liter
{(ng/L) requires an overall reduction factor of 10,000.
“Substantial dilution (by a factor of 250) can occur when a
groundwater plume is drawn into a CWS well. If the required
overall reduction factor is 10,000, then an additional in-situ
reduction factor of about 40 would be required to reduce the
concentration in the CWS to an acceptable level.” Dispersion
will in general not be strong enough to remove the MTBE
from a well's capture zone, thus “in most cases, degradation
followed by dilution at the well will control the MTBE concen-
trations found in CWS wells” (Johnson and others, 2000).

Although MTBE has been found to degrade in the laboratory,
field studies of MTBE biodegradation are inconclusive, the
assumption is that MTBE's degradation half-life is at least

two years. Thus, to achieve the additional in-situ reduction
factor of 40 would require 5 to 6 half-lives, or a time period of
10 years. Thus, “significant numbers of MTBE releases may
therefore continue to reveal themselves as problematic
sources of contamination for the nation until at least 2010"
(Johnson and others, 2000).

Predicting contaminant movement at
the local scale

Numerical models using known hydrogeological data and
contaminant source locations can help regulators and
consultants predict contaminant movement; however, the
required data are not always available. Johnson and others
(2000) suggest the following:
o determine a 10-year capture zone area using
groundwater flow techniques

¢ determine the areal density of significant sources
in the well vicinity

¢ multiply the density by the 10-year capture zone
to obtain the number of sources, n,, that will, on
average, contaminate the well water at concentrations
above set standards

Johnson and others present three examples of this technique
in their paper, using a base case, an aquitard case and an
infiltration case.

PRETE



Sep/Oct 2000

Another factor to consider is the measure of pumping inten-
sity, or pumping stress factor: CWS pumping rate/local aquifer
yield. Consider the situation where the MTBE plume is at the
water table, with a low pumping stress factor. The MTBE
plume can pass over a well without being drawn into it, and
the 10-year capture zone will remain zero. Factors other than
pumping rate that influence the capture zone area include

* porosity

¢ aquifer size

¢ groundwater velocity

e presence of an aquitard
e groundwater recharge

At Santa Monica’s Charnock well field, modeling indicated
that the pumping rate was about twice the natural ground-
water flow, assuring that 100 percent of the water in the
aquifer within 1 km of the wells moved toward the well field.

Predicting risk to nationwide CWS wells

By comparing two databases, the Starview, which has latitude
and longitude information on many LUST sites, and the EPA
Safe Drinking Water Information System, which has CWS well
locations for 31 states, researchers were able to make
conclusions about contaminant risk to CWS wells:

e using a cumulative frequency distribution,
approximately 35 percent of the CWS wells have,
within a 1-km radius, one or more LUST sites;
this corresponds to about 9,000 CWS wells

¢ about 65 percent of all LUSTs are associated
with MTBE contamination

« pumping rates, local aquifer yield and other data
are not available in one database for all of the nation’s
CWS wells, or even for a subset of wells

o lack of information prevents determination of the
10-year capture zone, the n, (probability of contaminant
sources that could impact a CWS), and the cumulative
frequency of CWS wells vs. ng

Johnson and others (2000) argue that “the data to determine
the magnitude of that threat (number of MTBE-LUSTs in the
immediate vicinity of a particular CWS well) are simply not
available at the present time.” To address this concern, they
suggest the following:
e collect better data on in-situ MTBE biodegradation rates
¢ understand more completely the stress that pumping puts
on local groundwater supplies
e create two new national databases: one for LUFTs and
other sources, and one for CWS wells
— the LUST database, as suggested by EPA’s Blue Ribbon
Panel on Oxygenates in Gasoline, should focus on sites
that actually represent threats to CWS wells; that is,
it should include information on the magnitude of
each release and contaminant concentrations
— the CWS databases should contain hydrogeologic and
pumping rate data

Underground Tank Technology Update 3

“These databases will allow improved estimates of the
numbers of CWS wells that may be affected by significant
concentrations of MTBE over the next 10 years. And, quite
independent of the MTBE issue, the databases will help
identify aquifer and CWS systems that are being pumped at
rates that carry unacceptable risks of contamination by
persistent chemicals in general” (Johnson and others, 2000).

Reference

Johnson, R., Pankow, J., Bender, D., Price, C. and J. Zogorski,
“MTBE: To What Extent Will Past Releases Contaminate
Community Water Supply Wells?" Environmental Science and
Technology, Vol. 34, May 1, 2000; http://Awww.pubs.acs.org.
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Monitoring biodegradation
with carbon isotopes

This article describes basic isotope theory and its potential
applicability for monitoring in-situ biodegradation of
hydrocarbons.

Review of isotope basics

“Isotopes, which are almost chemically inseparable from each
other, have identical electronic makeups but differ from each
other in mass because of subtle differences in the heart of the
atom. The word ‘isotope’ comes from the Greek words ‘same’
and ‘place’; it refers to the fact that isotopes occur in the
same place when the chemical elements are arranged in a
reqular array according to their properties. . . . Any collection
of atoms such as encountered in chemical reactions can be
characterized by an ‘average’ atom which has a mass
determined by the weighted mean of the various isotopes
present. The principal effect of having identical atoms
differing only in mass is to change the rate at which chemical
transformations occur” (Sienko and Plane, 1974).

An isotope is “one of two or more atoms of the same
element that have the same number of protons in their
nucleus but different numbers of neutrons. Protium (1 proton,
no neutrons), deuterium (1 proton, 1 neutron) and tritium

(1 proton and 2 neutrons) are isotopes of hydrogen. Most
elements in nature consist of a mixture of isotopes”

(Daintith, 1990).

Stable isotopes of carbon are carbon'? ('2C) and carbon'?
(13C). These isotopes generally occur in nature at a ratio of
approximately 98.89 percent '2C to 1.11 percent '3C.

Stable carbon isotopes are present in all living organisms and
in materials derived from living organisms at a ratio (3'3C)
unique to them. For laboratory quantities, the most suitable
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device for separating isotopes Is usually the mass spectro-
meter: however, there are other methods including gaseous
diffusion, distillation, electrolysis, thermal diffusion, centri-
fuging and laser methods (Daintith, 1990, Reisinger and
others, 1999).

The principal effect of having identical atoms differing only in
mass is to change the rate at which chemical transformations
occur. For example, in the case of the element hydrogen,
which is composed of three isotopes (protium, deuterium and
tritium), the lightest isotope generally undergoes chemical
reaction most rapidly (Sienko and Plane, 1974). The ratio can
be changed as a result of natural processes such as hydro-
carbon mineralization, a phenomenon known as fractionation.
This unique ratio provides for discrimination of carbon sources
and renders the approach a valid and valuable bioremediation
assessment tool” (Reisinger and others, 1999).

“In materials of biological interest, this variation is relatively
small, with the most enriched materials (those highest in 13C)
differing from the least enriched (those lowest in 3C) by

only 10 percent or 100 parts per thousand (ppt). However,
differences in '3C content between materials in the 1 to 10
ppt range are often significant to biologists, and differences of
0.1 ppt are often significant to paleoclimatologists and geo-
chemists. To make use of these small but significant variations,
researchers must measure stable carbon isotope ratios
(13C/2C) with extremely high precision” (U.C. Berkeley, 2000).

“The quantity measured is not the absolute isotope ratio of
the sample but the relative difference between the isotope
ratios of the sample and standard gases. As a result, a
differential notation known as the delta notation has been
adopted for expressing relative differences of stable carbon
isotope ratios between samples and standards. The 8'3C value
is calculated from the measured carbon isotope ratios of the
sample and standard gases as:

§'3C (0/00) = [R sample — R standard /R standard]

where 8'3C is ppt or per mil (0/00), and the difference
between the '3C content of the sample and that of the
standard and R is the mass 45/44 ratio of the sample or
standard gas” (U.C. Berkeley, 2000).

Alternatively, carbon isotope composition can be expressed by
813(: = 1000 (RS/RPDB - 1)

R is the ratio '3C/'2C. S and PDB refer to sample and standard
Pee Dee Belemnite. This standard is based on the internal
calcite structure from the fossil Belemnitella americana found
in the Cretaceous Pee Dee Formation in South Carolina. Units
are parts per thousand (per mil) (Stehmeier and others, 1999,
Reisinger and others, 1999).

Carbon isotopes and environmental fate

The use of carbon isotopes to characterize the environmental
fate of organic molecules was first attempted in 1993
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(Stehmeier and others, 1999). “It had long been know that
biological systems fractionate carbon isotopes. . . [another
researcher] suggested that biological fractionation could occur
by two mechanisms—enzymatic and mass transfer. Enzymatic
fractionation and fractionation by mass transfer both lead to
isotopic forms that correspond to the minimum free energy of
the system. For biodegradation, the system is assumed to be
the boundaries of the microorganism. Kinetic effects of
isotopes are produced by differences in the reaction rates of
isotopic forms. This means that in an ensemble of interacting
atoms, the smaller masses have greater velocities, and
molecules containing lighter isotopes are more mobile than
those containing heavier isotopes. Second, chemical bonds
formed by a heavy isotope are stronger than those formed by
the light isotope, resulting in higher activation energy for any
reactions in which the heavier isotope participates” (Stehmeier
and others, 1999).

Carbon isotopes with respect to in-situ
biodegradation

Proof of in-situ biological degradation can be difficult to
confirm. According to Stehmeier and others (7999), no single
method can unequivocally demonstrate definitive microbial
removal of contamination. “Bacterial numbers and activity,
metabolic by-products, redox conditions, inorganic carbon
isotope ratios and electron acceptor concentration provide
circumstantial proof of bioremediation. These types of
analyses only indirectly suggest bioremediation because they
cannot specifically link contaminant loss to microbial activity.
To make matters worse, many bacteria are difficult to isolate,
and as much as 75 percent of the targeted organisms may be
missed using conventional methods.” Stehmeier and others
(1999) attempted to define biodegradation extent by
measuring the ratio of stable isotopes of benzene, styrene
and dicyclopentadiene (DCPD) in laboratory and field studies.

Laboratory studies
For laboratory studies, researchers
e obtained benzene and styrene degraders from a
mixed microbial culture from contaminated groundwater
at a petrochemical site; the groundwater sample was
amended with nitrogen and phosphorus

o filled vials with 50 to 250 pg/L of hydrocarbon and
5 ml of microbial inoculum

« prepared duplicate vials—one used for optical
density measurements (optical density is an
indication of microbial growth) and the other for
headspace analysis of hydrocarbons

e created an abiotic control to determine if isotope
fractionation occurred during shaking and volatilization

« analyzed headspace of vials (hydrocarbon isotope
analysis) using a gas chromatography combustion
isotope ratio mass spectrometry (GC-C-IRMS)
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Laboratory study results

Biodegradation experiments using benzene, toluene and
styrene as the substrate showed an inverse correlation
between hydrocarbon concentration and optical density,
indicating the depletion of these hydrocarbons as the
microbial culture increased in biomass. The §'3C for residual
benzene also increased as concentration decreased and
microbial biomass increased. The shift in '3C was not large
but was significantly greater than the analytical reproducibility
of carbon isotopic measurements. Additional experiments at
different initial concentrations showed similar magnitude of
§'3C shift from beginning to end of the experiment, ranging
from 80 to 90 percent hydrocarbon consumption (Stehmeijer
and others, 1999).

Descriptions and results of field studies

Researchers obtained soil and vapor samples from the
following four sites:
e site 1: a pyrolysis gas spill (C5+) in very tight clay soil
undergoing in-situ bioremediation; samples taken were
soil headspace, monitored for 17 weeks

e site 2: a gasoline LUST site, treated by a patented
biosparge system; samples were vapors swept from
contaminated zones and vapors from discrete soil
headspaces, monitored for 6 weeks

e site 3: mixed styrene contaminants in a biopile; samples
were vapors swept from the pile, monitored for 6 weeks

e site 4: unknown mixture of hydrocarbons (>C10)
undergoing natural attenuation in river sediments;
samples were sediments extracted with dichloromethane
and sampled for 3 years

Researchers wanted to determine if carbon isotope variations
occurred under field conditions, and if these variations
occurred in a manner consistent with biodegradation.

Remedial techniques used for each site were as follows:

e site 1: NH,NO; and PO, simulated in-situ bioremediation;
studied for 17 weeks

e site 2: biosparging; studied for 6 weeks
¢ site 3: biopile; studied for 6 weeks

* site 4: natural attenuation in river sediments;
studied for three years

At site one, researchers found that at a 90 cm sampling depth,
only 3C fractionation of residual toluene occurred even
though substantial quantities of benzene were lost. FDA
hydrolysis indicated microbial activity increased by 156
percent. At the 30-cm sampling depth, '3C fractionation of
toluene, benzene and DCPD occurred and FDA hydrolysis
increased by 400 percent.

At site two, a site actively bioremediated showed a change in
813C values from 38.5 per mil to 36.65 per mil for gasoline
components during the first two months. The §'3C values
were generally more enriched where hydrocarbon contami-
nation ranged from 50 to 150 ppm in a uniform sandy clay
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soil. Where hydrocarbon contaminations were up to 3,700
ppm, the §'3C values were not enriched.

At site three, the styrene-contaminated soil biopile indicated
some '3C enrichment, but the change could not be related
simply to the observed hydrocarbon concentration.

At site four, residual petroleum-contaminated sediment
samples, analyzed at intervals for three years, showed
significant increase in §'3C for some components but not
for others. Other studies suggested that '3C hydrocarbon
fractionation does not occur with larger molecular weight
polycyclic aromatic hydrocarbons at this site.

Conclusions

Researchers concluded the following from the laboratory
and field studies:

Laboratory experiments
* with benzene, toluene and styrene, there was an

enrichment in '3C of the residual hydrocarbon with
increasing degree of biodegradation; this shift was
reproducible and correlated with hydrocarbon fraction
degraded; most significant shifts in 13C occurred
when greater than approximately 75 percent of the
hydrocarbon component degraded

= enrichment of '3C in laboratory experiments, while small,
ranged between two and seven times greater than the
analytical error of 0.3 percent

« while extent of fractionation appeared to be dependent
on hydrocarbon amount degraded, the experiments
were not sufficient to establish the nature of this
dependence; further work has determined fractionation
constants for benzene and toluene

» work with C5+ alkanes, alkenes and single ring
aromatics as a hydracarbon mixture indicated that
the 8'3C of residual hydrocarbons was enriched by as
much as 8 per mil after biodegradation

In the field
* benzene, toluene, styrene and dicyclopentadiene, as
substrates for aerobic growth, showed an enrichment
of '3C in residual hydrocarbon from field sites

= preliminary testing of the isotopic techniques in the field
indicated isotopic measurement can be applied to both
extracts and vapor samples, although only one sample
type should be used for a given site
» the same enrichment was generally observed in several
field sites; however, the present study also provides
examples of field situations where a single isotopic
vector (such as 8'3C) may not be able to resolve
complex reaction histories
» atsite 1, benzene, toluene and DCPD were monitored
for 13C/'2C fractionation at 2 depths
— results for the 30-cm depth suggest a shift in
8'3C of residual hydrocarbon comparable to that
observed in the laboratory
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— the shift in §'3C was greater in toluene than in benzene

— data are consistent with aerobic biodegradation
(note: fractionation of '3C by evaporation has been
shown to be 0.015 the rate of biodegradation)

— results for the 90-cm sample indicate only a moderate
increase of microbial activity (compared to the 30-cm
depth), consistent with the dramatic difference in
oxidation potential; thus, likely low Eh values (-200mV)
dramatically limited activities of aerobic organisms,
limiting the resulting §'3C; if this is correct, then actual
biodegradative loss is substantially less than what can
be inferred from the total hydrocarbon; or more
plausibly, biodegradation may have been anaerobic
and may not result in a similar §'3C shift as observed
in laboratory experiments

e site 2 results are far from conclusive and may be related
to higher hydrocarbon concentrations {in terms of toxicity)
and porosity

e site 3, like site 2, used vapor analyses to determine
813C shifts for styrene; results were not conclusive and
may be related to channeling or physical disturbance

¢ data from site 4, which contained higher molecular
weight compounds, indicated that biodegradation may
have left only a minimal imprint on the §'3C of residual
high-molecular weight recalcitrant compounds
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Enrichment, isolation and
identification of MTBE-
degrading bacteria

By Dr. Richard Veeh and Dr. Eric Kern

MTBE research is in its infancy, yet expanded understanding of
MTBE fate in environmental systems is essential as approaches
to contaminant remediation, such as natural attenuation, are
evaluated. Basic research, which this article describes, will
benefit all environmental agencies and aid in development of
management and remediation strategies. Identifying important
MTBE-degrading microorganisms as well as understanding
environmental parameters that control MTBE degradation may
foster development of engineered systems that accelerate
MTBE removal from impacted groundwater.

This study was undertaken with funding from the U.S.
Geological Society and the Montana Department of
Environmental Quality (DEQ) to assess the potential for
MTBE biodegradation at a gasoline release site in Montana
and to identify any MTBE-degrading microbial consortia
and/or bacterial species present.

MTBE concerns

MTBE, methyl-tert-butyl ether, is a groundwater concern
because MTBE
e js highly soluble and mobile in water
e has an odor threshold detection limit as low as 1.0 pug/L
(ppb) in drinking water
* is a suspected carcinogen

is not amenable to remediation techniques like pump-and-
treat or air sparging, because of its chemicai properties

appears to be largely recalcitrant in natural environments

e use is widespread, suggesting a high potential for
human exposure

Although addition of hydrogen peroxide can enhance
chemical degradation of MTBE through generation of
reactive hydroxyl radicals, bioremediation also remains a
viable alternative strategy for MTBE removal. General
conclusions about MTBE degradation from previous studies
include the following:

e MTBE is biodegraded slowly in natural environments
e MTBE biodegradation is primarily aerobic

e MTBE metabolites, tert-butyl alcohol (TBA) and
tert-butyl formate (TBF) are of unknown human
toxicity and can accumulate in natural systems

e organic co-substrates can enhance MTBE biodegradation
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 complete biodegradation may involve a consortium of
microbial species

« degradation capabilities of microbial consortia vary for
different fuel oxygenates and in the presence of other
gasoline constituents

MTBE site in Montana

The MTBE site we studied is located east of U.S. Highway 93,
south of Ronan, Montana. Site characteristics are as follows:

¢ a 16,000-gallon UST was removed in April 1994
e the UST was estimated to have released 3,000 to
5,000 gallons of gasoline

e a free product plume identified directly west of the
tank removal site had migrated beneath a highway

e a dissolved MTBE plume was found to extend west-
southwest under a pasture to a south-flowing creek

¢ both MTBE and BTEX were detected in the spring

e the closest downgradient contaminant receptor
was 480 yards away

¢ dominant lithology identified from boreholes
was silt and fine sand with scattered clay lenses,
typical lake-bed deposits

o depth to groundwater was 1 to 15 feet

The DEQ initially drilled 20 monitoring wells to identify plume
boundaries. DEQ installed another eight wells in September
1997 for free product removal. Site remediation included a
combination of passive recovery skimmers, soil vapor
extraction/air sparging systems, and an interceptor trench.
Well monitoring results for MTBE and BTEX concentrations,
from the second quarter of 1998 through the first quarter of
1999, were consistently highest (4-8 ug/L and 27-59 pg/l,
respectively) for a monitoring well located about 240 feet
downgradient from the point source. Although lower in
concentration, MTBE and BTEX were still detectable in
monitoring wells adjacent to the creek.

Soil sample collection and enrichment protocol

We collected soil samples for MTBE-degrading bacterial
enrichments from two boreholes drilled to a depth of
approximately 1 m below the groundwater surface. One
borehole was drilled near the downgradient (leading) edge of
the non-agueous gasoline plume, and the other was drilled
approximately 1,200 m farther downgradient adjacent to the
creek. We retrieved samples from above, at, and below the
groundwater surface.

The three samples from each borehole were mixed and stored
at 4°C prior to use in the enrichment experiments. Agricultural
soil acquired from a “pristine” (i.e. non-MTBE contaminated)
site near Bozeman, Montana, was also used as inoculum for
several control enrichments.

We conducted the initial aerobic batch experiment using
a 30-reactor matrix consisting of the three inoculum soil
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sources, two nutrient concentrations (1x and 10x), MTBE and
100 pg/L 2-propanol added (or omitted) as a co-substrate.
Treatments were tested in triplicate and compared to one
sterile control for each soils type. Degradation experiments
were conducted in 125 ml flasks that contained 25 ml of
nutrient medium, simulating a “typical” soil solution. Samples
were amended with 0.25 g of composite soil/aquifer material
as inoculum. All slurries were spiked with 10 ng/L MTBE and
~100,000 dpmv/flask ['4C]-MTBE. The '*CO, that evolved from
the slurries was captured in 0.5 M NaOH (0.3 ml) traps placed
in small cups suspended from the stoppers and was used to
monitor MTBE degradation.

Bacterial isolation and MTBE degradation
study methods

One flask showed a dramatic increase in *CQ, production in
the initial enrichment experiment. We streaked this sampled
soil on both R2A and Noble agar plates. We incubated the
R2A plates aerobically in the dark, whereas the Noble agar
plates were incubated in closed (also aerobic) containers and
exposed to MTBE vapors as the sole carbon source. Both sets
of plates were incubated at room temperature. Single colonies
from both types of plates were transferred three more times
for single colony isolation.

Three MTBE degradation experiments were conducted with
separate groups of bacterial isolates. In the initial experiment,
we evaluated four isolates grown on two types of agar plates.
The second degradation experiment involved other isolates:

e a pure culture (from each type of agar plate) added to
serum bottles containing 40 ml enrichment medium and
10 pg/L MTBE; 20 pg/L 2-propanol added as a co-substrate

e a pure culture (from each type of agar plate) added to
serum bottles containing 40 ml enrichment medium
and 10 pg/L MTBE; 2-propanol not added

e a pure culture (from each type of agar plate) added
to serum bottles that were sterile

A final degradation experiment was conducted on seven
isolates, some of which were re-tested from the second
degradation experiment. We used gas chromatography to
monitor MTBE degradation and metabolite production.

MTBE consortium degradation kinetics

MTBE degradation kinetics of the bacterial consortium were
studied through several duplicate transfers of the original
enrichment culture. Periodically, 3 ml of transfer inoculum
was added to fresh nutrient in the serum bottles at MTBE
concentrations ranging from 30 to 70 pg/L. Between transfers,
2 ml subsamples were removed weekly and filtered (0.2 um)
for gas chromatographic monitoring of MTBE degradation
while fresh air was injected into the headspace. At each
sampling point, we removed a subsample and DAPI-stained

it for direct microscopic counts of bacteria.
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Molecular analyses

We obtained DNA from MTBE-degrading isolates and
consortia. We separated gene fragment mixtures using
denaturing gradient gel electrophoresis (DGGE) and thereby
obtained “genetic fingerprints” of the consortia and isolates
of interest. Bands within the DGGE profiles of the consortia
were purified for nucleotide sequence analysis and examined.

Initial MTBE enrichment results

Analysis of the 30-flask enrichment culture matrix revealed
minimal *CO, evolution from microbial degradation of MTBE
over a 35-day period, with the exception of one culture
(amended with 2-propanol and the 10X nutrient concen-
tration) in which MTBE degradation was significantly greater.
This enrichment was used to provide inoculum for subsequent
consortium enrichments and for obtaining MTBE-degrading
bacterial isolates as described above. The extended "lag
phase” and lack of similar activity in replicate flasks for this
same treatment indicated that MTBE-degrading bacteria were
not a significant fraction of the overall microbial population.
Because the one positive flask received 2-propanol as a co-
substrate, our work corroborated previous work (Steffan and
others, 1997, Applied Environmental Microbiology, Vol. 63,
pgs. 4216-4222) that identified propane-oxidizing bacteria as
the dominant bacteria capable of MTBE degradation.

MTBE degradation by bacterial isolates
The initial isolate MTBE degradation trial lasted 3 weeks with
weekly sample collection. Significant observations include:
e three of the four isolates tested positive for
MTBE degradation

o MTBE was degraded by all three MTBE-degrading
isolates to a significantly greater extent in the
presence of 2-propanol

e both TBA and TBF metabolites accumulated over
the three-week experiment

in the subsequent two bacterial isolate studies, similar results
were observed:
e significant MTBE degradation occurred only in the
presence of 2-propanal
 both metabolites, TBA and TBF, accumulated
o molecular analysis of nine isolates revealed that
— five were identical and showed 100 percent
similarity to a Pseudomonas species
~ four were identical, and showed 100 percent
similarity to a Rhodococcus species

MTBE degradation by bacterial consortia

MTBE degradation by the consortium was studied through
several successive transfers of the original enrichment culture.
Although the maximum MTBE degradation rates of ~ 0.02 pg/
day were routinely observed at about 35 days after culture
transfer to fresh growth medium, at the highest cell densities
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we obtained a degradation rate of ~ 0.66 ug/day. MTBE
concentrations were ~ 70 ug/L. Interestingly, no metabolite
accumulation was observed at any time in any of the bacterial
consortium cultures. Thus, we concluded organisms were
present in the bacterial consortium that we had not yet
isolated. Assuming that these uncultured bacteria would be
difficult to isolate using selective solid growth media, we
attempted to identify members of the bacterial consortia using
the molecular methods previously described. DGGE profiles of
four successive cultures obtained by 10 percent inoculum
transfer into fresh growth medium clearly showed that the
populations of the two MTBE-degrading isolates from the
original enrichment decreased over time, whereas two as yet
uncultured organisms were becoming more dominant. We also
determined that equal numbers of cells removed from a
mature consortium culture (i.e., MTBE totally degraded) and
introduced into fresh growth medium degrade newly added
MTBE at a much lower rate than cells re-suspended in the old
growth medium. This suggests that some type of chemical/cell
concentration-dependent mechanism may optimize MTBE
degradation by this consortium.

Conclusions
We concluded the following from this study:

e a bacterial consortium capable of biodegrading MTBE
does exist at the UST site near Ronan, Montana

e although earlier work with pure culture bacterial isolates
obtained from the original enrichment culture degraded
MTBE only in the presence of a co-substrate (2-propanol),
the enriched bacterial consortium degrades MTBE as the
sole carbon source with no metabolite accumulation

« genetic characterization by sequence analysis of two
MTBE-degrading isolates (requiring the co-substrate,
2-propanol) identified the isolates as a Pseudomonas
sp. and a Rhodococcus sp., respectively

e molecular analysis of the MTBE-degrading consortia
suggests that a diverse group of organisms originally
present has become subject to the selection of one to
two (not yet cultured) members

o MTBE degradation rate drops dramatically when the
bacterial consortium at high cell densities is transferred
to a new medium and recovery is slow, suggesting a
chemical/cell concentration-dependent mechanism for
MTBE degradation

e while several isolates and a consortium capable of relatively
high rates of MTBE degradation were enriched from the
Ronan site, the lack of significant MTBE degradation in-situ
is likely due in part to anoxic conditions in the aquifer,
where dissolved oxygen was about 1 pg/L; observations
related to original culture enrichments and generally low
MTBE degradation rates under laboratory conditions
indicate that microbial biodegradation is probably of
minor importance under existing field conditions
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Future research Other site characteristics:

Future research should focus on the following: ¢ sediment samples near the tank locations showed BTEX
concentrations less than 30 pg/kg, suggesting that much
of the nonaqueous phase liquid (NAPL) was removed when
tanks were excavated

e residual NAPL was discovered in an area of approximately
60 m? located downgradient of the former tank location

¢ the shallow aquifer, in the upgradient area at the water
table, contains deposits of well-sorted sand stratified with
discontinuous silt lenses with slightly coarser medium sand

¢ wetland sediments were more heterogeneous than the
upland sediments

¢ optimization of growth conditions for important
MTBE-degrading bacteria in our consortium

* continuation of efforts to isolate MTBE-degrading bacteria
that remain presently difficult to culture

e investigation of possible chemical/cell concentration-
dependent co-factors that may be necessary to
maintain optimal MTBE degradation rates

* identification of unique RNA sequences peculiar to
members of the MTBE-degrading consortium that could be
used to develop fluorescent hybridization probes, or PCR

amplification products for testing environmental samples * below organic-rich deposits, in the wetland area,
* isolation of possibly unique enzymes that confer complete the aquifer contains fine to medium sand
MTBE-degrading ability ¢ hydraulic conductivity of the fine to medium sand,
based on slug and tracer tests, is 6 to 12 m/d
UTTU thanks Dr. Richard Veeh, Center for Biofilm Engineering, e the horizontal hydraulic gradient is approximately

and Dr. Eric Kern, Department of Microbiology, Montana State : . .
University-Bozeman, Bozeman, Montana, for submitting this 0.02 in the upgradient area and 0.01 in the wetland )
paper to UTTU. e overall direction and magnitude of the horizontal gradient

does not vary significantly between dry and wet periods
e vertical gradients varied across the site

Monitoring

After the tanks were removed in 1989, consultants installed
seven monitoring wells. The wells were sampled quarterly for
the following:

Spatial electron acceptor * BTEX
variability in a shallow L

. e dissolved iron
aqUIfer e sulfate

Researchers installed an additional 18 multilevel samplers and
five larger bundle-type multilevel samplers. The multilevel
samplers were located along two transects parallel to
approximate groundwater flow directions, one through a
pristine portion of the aquifer, the other through the
hydrocarbon plume. The Schreiber and Bahr text (71999)
describes in detail the sampling techniques.

Researchers sought to evaluate the spatial variations of redox
patterns in both pristine and BTEX-contaminated portions of a
shallow wetland aquifer in Wisconsin. They monitored the
aquifer for BTEX, nitrate, dissolved iron and sulfate, dissolved
oxygen (DO), dissolved organic carbon (DOC) and methane.

Site description

The field site, in west-central Wisconsin, includes a military Researchers sampled three zones, defined by depth below the
service station contaminated with BTEX from two 12,000- water table:
gallon USTs installed in 1943 and removed in 1989, ¢ ashallow zone, 0 to 2 m
Characteristics of the plume include the following: ¢ an intermediate zone, 2to 7 m
* an upgradient portion, located in a grass- ¢ a deep zone, below 7 m
covered upland
e the downgradient portion, which migrates Pristine portion of the aquifer
through a forested wetland and ultimately For each zone, researchers took samples along the pristine
discharges to a shallow stream and contaminated transects. For the pristine portion:

* a 110-m length
® 3 30-m maximum width
* dissolved BTEX concentrations less than 20 pg/L
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In the upland area, shallow groundwater
* is aerobic (4 to 5 pg/L DO)
* contains nitrate concentrations (NO;) less
than 6 pg/L
¢ has sulfate concentrations averaging 12 ug/L
e has Fe(ll) concentrations less than 1 pg/L

In the wetland area, shallow groundwater

¢ DO and nitrate generally decrease along the
flowpath (from the upland area), resulting in lower
concentrations in the wetland

e researchers attribute electron acceptor reduction to
oxidation of dissolved and sediment organic matter
in the shallow zone

e concentrations of DOC reach almost 8 ug/L

e oxidation of natural organic matter produces organic
acids and a corresponding pH decrease

e low dissolved Fe(ll) concentrations and sulfate that
do not appear to be significantly depleted indicate
DO and nitrate supply are sufficient to prevent iron
and sulfate reduction

In the intermediate zone
» groundwater DO is low, less than 3 pg/L
e nitrate concentrations are higher

e DOC concentrations reach 14 ug/L and
systematically decrease along the flowpath

e Fe(ll) (1 ug/L), and sulfate (12 pg/L) concentrations
are similar to concentrations in the shallow zone

In the deep groundwater zone

¢ groundwater contains DO less than 1 ug/L
nitrate is low to undetectable
Fe(lly concentrations are as high as 18 pg/L
¢ sulfate ranges from 17 to 38 pg/L
e DOC concentrations are less than 2 pg/L

Here, the low DO and nitrate “suggest the occurrence of
organic matter oxidation coupled to the consumption of DO,
nitrate and mineral-bound Fe(llf). Production of organic acids
during oxidation depresses pHs to the 4.9 to 5.8 range.
Because the deep portion of the aquifer is not recharged
within the area of the field site, DO and nitrate are not
replenished along the flowpath. Once DO and nitrate are
depleted, the next preferred and available electron acceptor is
mineral-bound Fe(ll)” . . . then sulfate; sulfate reduction does
not appear to occur here.

BTEX spatial distribution

Sample analyses indicate that the dissolved BTEX plume is less
than 2 m thick and highest concentrations occur at 0.5to 1 m
below the water table. “Near and beneath the stream, strong
upward gradients persist and cause the plume to discharge
into the stream. Elevated BTEX concentrations extend to the
shallow zone of the sampler adjacent to the creek” where
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only trace concentrations of benzene were detected. “One
sample collected at the creek bank had detectable benzene
(0.005 pg/L), suggesting that the plume is also discharging at
the seepage face. BTEX has not been detected in the flowing
creek water, presumably due to dilution and volatilization.”
Underflow is unlikely.

Contaminated transect
Groundwater along the contaminated transect displays two
characteristics:
¢ geochemical trends that are similar to intermediate
and deep zones of pristine groundwater
e significant changes in groundwater chemistry as a
result of the BTEX in the shallow zone, due to
microbially mediated biodegradation reactions

For instance, in the shallow zone:

e DO and nitrate concentrations are less than 0.5 pg/L
(compared to 5 to 6 ug/L in the pristine zone)

e Fe(ll) increases because of microbial reduction of
mineral-bound Fe(lll)

e sulfate is depleted but only in the zones of highest
BTEX; in these zones, methane is detected

e only low concentrations of H,S (a by-product of
sulfate reduction) are detected, likely due to
precipitation of Fe(ll)-sulfides

e groundwater pH was lower than in the pristine zone
because BTEX oxidation by-products include organic acids

In the intermediate zone, where BTEX is
less than 0.05 pg/L
e DO and nitrate concentrations are depressed
¢ some iron reduction occurs
e sulfate concentrations are similar to those in the
intermediate pristine zone

In the deep zone, where there is very little BTEX:
e electron acceptor profiles are similar to pristine profiles
¢ Fe(ll) concentrations are higher

Significance of spatial variations of electron
acceptors

Electron acceptor availability is a function of the aquifer’s
oxidation capacity. Generaily, the more oxidative the aquifer,
the more readily BTEX will degrade. Oxidative capacity is
expressed in terms of assimilative capacity. The assimilative
capacity of an aquifer is determined in this way:
¢ astimate concentrations of electron acceptors
available for biodegradation

o calculate difference between background and
plume electron acceptors (DO, NO; and SO,) or
metabolic by-products (Fe(ll) or CH,); metabolic
Fe(ll), for instance, is a measure of iron reduction,
whereas CH, is a measure of methanogenesis
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o with the difference, multiply by the ratio of the
BTEX mass biodegraded to the electron acceptor
mass utilized or by-products produced; mass ratios
are based on theoretical stoichiometric equations that
assume full mineralization of BTEX to carbon dioxide.

“The result is a concentration of BTEX that can potentially
be biodegraded in 1 m3 of saturated soil. Comparison of
the assimilative capacity to measured BTEX concentrations
provides an initial estimate of the potential for intrinsic
biodegradation of a plume.” Schreiber and Bahr (1999)
mention that analytical biodegradative screening models
are available to estimate assimilative capacity as applied to
biodegradation potential, but the user should be aware of
the models’ assumptions and applicability.

Electron acceptor spatial variation and
utilization efficiency

Data from the multilevel sampling indicate that electron
acceptor concentrations vary both laterally and vertically.
The vertical variability is not accurately represented by the
monitoring wells because they are screened over different
groundwater zones, and samples often give misleading
information. “Errors in assimilative capacity estimates can
arise if estimates are based on data from monitoring wells
that are screened over multiple groundwater zones, or if the
samples are collected from a completely different ground-
water zone . . .in addition to yielding inaccurate estimates of
assimilative capacity, use of spatially inappropriate data leads
to erroneous interpretations of the dominant electron-
accepting processes. Based on monitoring well data, calcula-
tions of assimilative capacity would suggest that sulfate
reduction is the most important electron-accepting process.”
The multilevel data, however, indicate that iron reduction and
methanogenesis are actually more important than sulfate
reduction (Schreiber and Bahr, 1999).

Assuming that only contaminants use electron acceptors is
erroneous: natural organic matter from the wetland, for
instance, will consume DO and nitrate. Furthermore, “If the
electron acceptor demand due to natural processes observed
in the pristine transect is considered in assimilative capacity
calculations, results teil a different story. . . The greatest effect
of the natural processes on electron acceptor depletion is
observed in the shallow zone, where DO and nitrate
concentrations decrease along the pristine transect. If

these losses are accounted for, the assimilative capacity is
lowered. . . . This decreased electron acceptor efficiency has
implications for remediation systems that seek to enhance
biodegradation via electron acceptor addition. Due to non-
BTEX losses, the amount of electron acceptor addition
required to achieve the optimal biodegradation may
significantly exceed that predicted by stoichiometric
relationships” (Schreiber and Bahr, 1999).

11

Conclusions

From their study of electron acceptors in pristine and
contaminated zones, researchers conclude the following:

» several distinct geochemical zones exist, and they are
controlled primarily by microbially mediated reactions

e although BTEX and other compounds in the piume
exert the highest demand for electron acceptors,
oxidation of natural organic matter in the wetland
also contributes to reduction of dissolved oxygen,
nitrate and mineral-bound Fe(lll)

e organic matter is likely competing with BTEX for
electron acceptors, which is suggested by depletion
of electron acceptors in the pristine zone

e samples containing a mixture of contaminated and
less contaminated groundwater will underestimate
Fe(ll) concentrations and overestimate nitrate and
sulfate concentrations

e the overall result of waters mixing here is to under-
estimate the aquifer’s assimilative capacity, or the
amount of potentially degradable contaminants

o if biases, including electron acceptor inefficiency
and groundwater mixing, are not accounted for,
assimilative capacity calculations will be inaccurate

e recognizing and quantifying the extent to which
electron-accepting processes occur in the absence
of contaminants is important

e identifying and using data collected from the
spatial zone of interest is essential for accurate
data interpretation

Reference

Schreiber, M.E. and J.M. Bahr, “Spatial Electron Acceptor
Variability: Implications for Assessing Bioremediation
Potential,” Bioremediation Journal, Vol. 3, No. 4, 1999.
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on this article.
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UST design/installation
factors

Although improved UST equipment and practices have reduced
and eliminated some gasoline releases, equipment complexity
combined with equipment failures and human error create
conditions for UST releases. incidents that can result in gasoline
and/or MTBE releases include the following:

e failure of gasoline storage, piping, pumping

or delivery system

e spillage during fuel delivery

¢ spillage during fuel dispensing

¢ vapor-phase losses

According to Davidson and Creek (7999) “Significant strides
have been made as each successive generation of leak
prevention and detection equipment was implemented. it
seems to be industry consensus now that small, slow or subtle
gasoline losses from USTs remain the primary challenge.
Preventing these small/subtle spill sources becomes even more
important when MTBE (or any other generally recalcitrant
compound) is present in the gasoline.”

After reviewing numerous documents, Davidson and Creek
compiled several tables of information. The list in this article
consists of 13 UST design and installation parameters/activities
that parties responsible for UST management/operation should
be aware of. Following are these UST design and installation
parameters/activities of concern:

e preinstallation site analysis: includes factors such
as site conditions, subsurface structures such as
utilities and wells, site drainage and topography
and corrosion protection requirements

e site design/layout: includes factors such as local
requirements and permits, stormwater drainage
system, shoring evaluation, customer entry/exit
pathways and nearby structures/utilities

e materials/equipment selection: includes factors such
as local requirements and permits, material selections
and specifications, preinstallation inspection and testing

e excavation: includes factors such as OSHA/safety
considerations and inspection/oversight requirements

e tank placement: includes factors such as tank
bedding material and its placement/compaction,
piping connections, drop tube for gauging, installer
qualifications and inspection/oversight
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» overfill protection: includes factors such as automatic
shutoff devices and flow restrictors/ball float valves

» fillport spill containment: includes factors such as
catchment basins/containment sumps, sump manway
and inspection/oversight

e vapor recovery systems: includes factors such as
system design/layout, Stage | and Stage Il systems,
vent lines and testing requirements

e product dispensers: includes factors such as
dispenser pans, sensors, under dispenser piping
and meter calibration

e pumping systems: includes factors such as suction
pumping systems and sump sensors

¢ other equipment: includes waste disposal equipment
and station spill kit

e tankpit and trench backfilling: includes factors such
as initial UST system tightness test and soil placement/
compaction

e documentation: includes factors such as facility plot
plan, equipment warranties and O & M plan

In addition, many of these activities require that workers have
proper qualifications, that work is inspected and that testing
requirements are met. A companion article in the next issue
of UTTU will address potential solutions.

Reference

Davidson, J.M. and D.N. Creek, Survey of Current UST
Management and Operation Practices, December 1999;
published by the Center for Groundwater Restoration and
Protection, National Water Research Institute, Fountain Valley,
California 92728-0865; 741-378-3278; http://
www.ocwd.com/NWRI.

For other recent reports on UST systems, see the U.S. EPA
OUST site http:/Avww.epa.gov/swerust1/ustsystm/
usteval.htm.
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Information sources

Recent publications

Assessment of Phytoremediation as an In-Situ Technique for
Cleaning Oil-Contaminated Sites, published by the University
of Saskatchewan, can be viewed or downloaded at http:/
www.rtdf.org.

Biofiltration Project Report: Scale-up and Design Guide, from
the Center for Waste Reduction Technologies, American
Institute of Chemical Engineers, New York, New York; http://
www.aiche.org/.

Bioremediation: Principles and Practices, Vol. I: Fundamentals
and Applications and Vol. lll: Bioremediation Technologies,
1998, is available from Technomic Publishing Company, Inc.,
Lancaster, Pennsylvania; http://techpub.com/tech/.

Biotreatment of Industrial and Hazardous Waste is available
from McGraw Hill Publishing Co.; http:/Avww.books.mcgraw-
hill.com/.

Environmental forensics books and videos, from amazon.com
(http://www.amazon.com), include:

e Environmental Forensics: Principles & Applications

e Environmental Law

e Glossary of Terms to Environmental Forensics

e Dictionary of Environmental Science for Lawyers

e Handbook of Environmental Data

¢ Hydrocarbon Chemistry

e Organic Chemistry on Video I

¢ Chemometrics in Environmental Analysis

e Chemometrics: A Practical Guide

e Chemometrics: Statistics and Computer
Application in Analytical Chemistry

e Chemometrics: A Textbook

e International Environmental Law
e Lnvironmental Law in a Nutshell
e How to Lie with Statistics

o Stable Isotope Geochemistry

e Statistics on Video

European Community Deskbook, published by Environmental
Law Institute, is available for $89.95 by calling 800-433-5120
or 202-939-3844.

Field Inspection Manual for Leak Detectors, by Ken Wilcox
Associates, Inc., gives descriptions, certification information,
vendor contact information and operational procedures

for many common leak detection systems. For a table of
contents see http://iwww kwaleak com/fields_manual.htm,
or call 816-443-2494,
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Guidelines for Successful Phytoremediation is avallable
from the American Institute of Chemical Engineers,
http://www aiche org/cwrt, or call 800-242-4363.

Handbook of Storage Tank Systems: Codes, Regulations
and Designs is available from Marcel Dekker, Inc., New York,
New York; call 212-696-9000 or http:/Awww dekker.com.

Innovative Remediation and Site Characterization Technology
Resources (EPA 542-C-99-001) is available from the U.S. EPA
Innovation Office. The CD ROM can be ordered by calling
800-490-9198 or 513-489-8190.

Natural Attenuation for Groundwater Remediation,
published by the National Research Council, is posted at
http://books.nap.edu/books/0309069327/html/index.html.

OnSite InSights, a periodic newsletter produced by the
Northeast Hazardous Substance Research Center, can be
viewed or downloaded at http://www.hsrc.org/hsrezhtml/
pub.htmi. For hard copies, contact Andrea Kinney at
508-358-3532.

Steel Tank Technology Guide is available at no charge from
STI at 847-438-8265.

Strategies for Characterizing Subsurface Releases of

Gasoline Containing MTBE is available from the American
Petroleum Institute; e-mail ehs-api@api.org or download from
http:/Avww.api.org/mtbe.

U.S. EPA publications and software

An In-Situ Permeable Reactive Barrier for the Treatment of
Hexavalent Chromium and Trichloroethylene in Ground
Water provides detailed design, installation and performance
monitoring data on full-scale PRB applications. The three
volumes can be obtained from http://www.epa.gov/ada/
reports.html. Contact Kay Cooper at cooper.kay@epa.gov or
580-436-8651 for hard copies.

Assessing Contractors’ Capabilities for Streamlined Site
Investigations (EPA 542-R-00-001) and other Brownfields
technical documents are available at http://www.brown
fieldstsc.org or http://clu-in.org/techpubs.htm. For hard copies
call 800-490-9198 or 513-489-8190 or fax 513-489-8695.

Department of Energy information is available on research
efforts and applications of permeable reactive barriers.
View or download at http://clu-in.org/techpubs.htm.

ETV Verification Report: Environmental Decision Support
Software, Environmental Software SitePro™ Version 3

(EPA 600-R-99-093) is software that integrates a geographic
information system (GIS), computer-aided design, mapping,
contouring, boring logs, cross-sections, graphing, imaging
and reporting. See http:/clu-in.org/techpubs.htm or
http://www epa.gov/etv/verifrpt. htm#02.

Hydraulic Optimization Demonstration for Groundwater
Pump-and-Treat Systems, Vol. 1: Pre-Optimization Screening
(Method and Demonstration) (EPA 542-R-99-011A) and

Vol. 2: Application of Hydraulic Optimization (EPA 542-R-
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99-011B) provide spreadsheets on how to optimize existing
or planned pump-and-treat designs. View or download at
http://clu-in.org/techpubs.htm; for a hard copy, contact
800-490-9198 or 513-489-8190 or fax 513-489-8695.

Hydrocarbon Spill Screening Model v. 1.50 simulates
petroleum emplacement during a defined release scenario,
formation of fuel lens in the subsurface, dissolution in
groundwater and fate and transport in a shallow aquifer.
For information, contact weaver.jim@epa.gov.

Innovative Treatment Technology Developer’s Guide to
Support Services, Fourth Edition (EPA 540-B-99-008) lists
more than 100 organizations, government programs and
on-line databases that can provide business support to
developers. View or download at http://clu-in.org/
techpubs.htm; for hard copies, contact 800-490-9198 or
513-489-8190 or fax 513-489-8695.

Introduction to Phytoremediation (EPA 600-R-99-107)
defines terms and provides a framework to understand
phytoremediation applications. View or download at
http://clu-in.org/techpubs.htm.

LUSTRisk, a spreadsheet program for estimating risk of
migrating benzene and MTBE, is at the peer-review stage.
Those willing to test the software and provide comments
to the authors should contact Matt Small at 415-744-2078
or e-mail small. matthew@epa.gov.

Natural Attenuation of MTBE in the Subsurface under
Methanogenic Conditions, EPA 600-R-00-006, can be
viewed or downloaded at http:/clu-in.org/techpubs.htm, or
call Kay Cooper at 580-436-8651 or fax 580-436-8503.

QUST publications, available from http://iwww.epa.gov/oust/
pubs, include

e Catalog of EPA Materials on Underground Storage
Tanks (EPA 510-B-00-001)

o [ist of Known Insurance Providers for Underground
Storage Tanks (EPA 510-B-00-004)

e Underground Storage Tank Program Directory
(EPA 510-B-00-005)

Profiles of Innovative Technology Providers (EPA 542-R-99-
012) provides technical, financial and stock analysis of six
years of data from EPA’s former Vendor Innovation Office.
View or download at http://clu-in.org/techpubs.htm.

For hard copies, call 800-490-9198 or 513-489-8190 or
fax to 513-489-8695.

OnSite, a collection of on-line calculators for solving basic
contaminant fate and transport equations, simple models
and unit conversion factors, can be accessed at http://
www.epa.gov/athens/software/training/WebCourse/part-.
two/onsite/index.htm or contact weaver jim@epa.gov.

Risk-based Decision Making Performance Assessment Study,
Bulletin No. Z, summarizes a study to develop practical,
quantitative measures for evaluating the impact of RBDM on
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achieving state goals. The bulletin also contains an application
of these measures to five states and provides guidelines for
others interested in tracking RBDM performance programs.
This bulletin is available at http://Awww.epa.gov/OUST/rbdm.
Also see ASTM, http:/Awww.astm.org, and the RBCA State
Policy Issues Database, http://www.gsi-net.com/RBCAPOL.

The National Contingency Plan Product Schedule from the
U.S. EPA Oil Program Center contains information on
dispersants, surface washing agents, surface collecting agents,
bioremediation agents and miscellaneous oil spill control
agents. Data can be viewed or downloaded at http://
www.epa.gov/oilspill/ncp.htm.

Understanding Oil Spill Response (EPA 540-K-99-007) can be
obtained by calling 800-490-9198 or 513-489-8190 or faxing
513-489-8695.

Understanding Variation in Partition Coefficient, K, Values
(EPA 402-R-99-004A&B) can be obtained from http:/Amvww.
epa.gov/radiation/technology/partition.htm or call 800-490-
9198 or 513-489-8190 or fax request to 513-483-8695.

U.S. Department of Energy Subsurface Contaminants Focus
Area reports:
e Chemical oxidation: http://Awww/envnet/org/scfa/tech/
dnapl/factsheets/tms167.pdf
e EPA Chemical Oxidation report: http:/Avww.epa.gov/
swertiol/download.remed/chemox.pdf

* Fenton’s reagent: http:/www.envnet.org/scfa/tech/.
dnapl/factsheets/tms2161.pdf

Wellhead AnalyticElement Model (WhAEM) provides an
interactive computer environment for design of protection
areas based on radius methods, uniform flow solutions and
geohydrologic modeling methods. Contact kraemer steve@
epa.gov for more information.

Websites and web publications

Advisory to UST Owners/Operators Regarding Ethanol-Blend
Fuel Compatibility, http:/www.swrcb.ca.gov/cwphome/ust/
ethanol.htm

Brownfields Technology Support Center
http://brownfieldstsc.org/

Centerpoint, a periodic newsletter from the
Southeast Hazardous Substance Research Center
http://hsrc.org/hsr/rbriefs/RB1/rbrief1.html

Center for the Evaluation of Risks to Human Reproduction
http://www.cerhr.niehs.nih.gov/

ChemicalDesk, exchange of water treatment chemicals
and services, http:/Amww.chemicaldesk.com

Compatibility of remediation, well construction and
sampling materials with nonaqueous phase liquids
http://www.epa.gov/swertiol/tsp/download/napl.pdf



A Screening Level Assessment of
Household Exposures to MTBE i
Galifornia Drinking Watep

By Pamela R. D. Williams, Paul K. Scott,
Sean M. Hays, Dennis J. Paustenbach

he widespread use of methyl tertiary

butyl ether (MTBE) in the United States

is a direct result of the 1990 Clean Air

Act Amendments. Dubbed the

"oxygenate of choice", MTBE has been
added to gasoline since 1992 (15% by volume) to
reduce carbon monoxide levels during winter
months, and since 1995 (11% by volume) to reduce
ground-level ozone formation year-round. In
California, MTBE has been used year-round (11% by
volume) to meet the Phase II reformulated gasoline
or Cleaner Burning Gasoline (CBG) requirements,
which became effective March 1, 1996.

Substituting MTBE reformulated gasoline for
conventional gasoline has led to reduced tailpipe
emissions and ambient concentrations of selected
criteria and toxic air pollutants, such as benzene and
1,3-butadiene. However, the ability of MTBE to
travel rapidly in groundwater, coupled with
detections of MTBE in some drinking water sources,
has raised public concerns about potential
environmental and health risks associated with
MTBE exposures.

The governor of California has recently determined
that MTBE in gasoline poses an "unacceptable
environmental threat", and a new rule (Phase 3
gasoline requirements) prohibits the formulation of
gasoline with MTBE after December 31, 2002.
Legislation has also been introduced in Congress to
allow states to waive out of the federal oxygenate
requirement, which would further curtail the use of
MTBE nationwide.

Despite the growing controversy over the safety of
MTBE, few attempts have been made to characterize
the potential health risks from exposure to MTBE in
drinking water. Based on a preliminary review of
available monitoring data in California from 1995-
1999, we find that the percentage of sampled
drinking water sources with detectable levels of
MTBE is quite low (less than 2%) and that household
exposures to MTBE from water-related activities are

Pamela R, D. Williams, Sc.D. Pauj K. Scott, B.A., Sean
M. Hays, M.S., M.S. and Dennis J. Paustenbach, Ph.D,
are with Exponent, Oakland, Calif.

likely to pose a negligible health risk for most
Californians.

California is chosen as a case study for analysis
because extensive monitoring data on MTBE in
drinking water sources are available statewide,
Preliminary findings suggest that despite the
negative publicity surrounding MTBE and potential
aesthetic issues, MTBE in drinking water should not
pose a significant public health hazard in California
based on what is currently known about MTBE
toxicity and exposures.

MTBE in California Drinking Water

The California Department of Health Services
(DHS) has maintained a statewide monitoring
database for MTBE in drinking water sources since
February 1990, although public drinking water
systems were not required to monitor for MTBE
until February 1997,

The DHS database includes information on
drinking water source and city, sampling date, and
the concentration of MTBE in parts per billion (ppb)
for samples with detectable levels of MTBE at or
above the analytical limit of detection (LOD). The
LOD for monitoring purposes was 5 ppb for
drinking water sources sampled prior to August
1998, and 3 ppb for drinking water sources sampled
after this date.

The current analysis examines available DHS
monitoring data from August 10, 1995, to April 12,
1999. We estimate that about 3,810 drinking water
sources (including active, inactive, standby, and
abandoned sites) were sampled and reported during
this period (see Table 1). Overall, the number of
reported drinking water sources tested for MTBE
has increased steadily since the widespread use of
MTBE in California.

In 1995, only 117 drinking water sources were
tested for MTBE, but the number of sampled sources
increased 14-fold by 1996. In contrast, the fraction of
sampled sources with detectable MTBE levels at or
above the analytical LOD decreased from 3.4% in
1995 to 1.3% in 1996.

For purposes of this analysis, MTBE detections are
defined as those samples in the DHS database that
are "flagged" as having detectable MTBE levels.
Approximately 2% of the sampled drinking water

Continues on page 64 -»
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sources in California were found to have detectable
levels of MTBE in 1999, and about 98% of all
sampled drinking water sources in California had no
discernable levels of MTBE from 1996 to 1999.

Since most drinking water sources have been
sampled on more than one occasion, average MTBE
concentrations were calculated for each source. For
samples with non-detectable levels of MTBE (i.e.,
"non-detects”) it was assumed that MTBE
concentrations were either zero or equal to the
analytical LOD. However, if a sample was flagged
as a non-detect but had a reported MTBE
concentration greater than the LOD, the reported
value was used instead of the LOD.

This approach estimates the likely range (i.e., lower
and upper bound) of MTBE concentrations in
California drinking water, since the actual level of
MTBE for non-detect samples is unknown, and
provides a more appropriate representation of the
data than assuming that non-detect values equal
one-half the LOD.

Figure 1 shows that average MTBE concentrations
for sampled drinking water sources were the highest
in 1995, with an estimated range of 2.6 ppb to 7.4
ppb, depending on whether non-detects are
assumed to equal zero or the LOD, respectively.
Average MTBE levels in California drinking water
have declined steadily from 1995-1999, with
estimates ranging from 0.14 ppb to 4.3 ppb in 1999.

These findings suggest that the limited number of
drinking water sources sampled in 1995 were
probably those sources suspected of MTBE
contamination, thereby yielding higher statewide
estimates for this year than are typical or
representative. The greater sampling of drinking
water sources from 1996-1999, however, suggest that
MTBE contamination of California drinking water
has not increased over time.

Figure 2 illustrates the average concentration of
MTBE in drinking water sources over time for only
those sources with detectable levels of MTBE. This
figure also suggests that MTBE levels have not

Year Number of Sampled Percentage of Sources
Drinking Water Sources __ with MTBE Detections’

1995 117 3.4%
1996 1,655 1.3%
1997 1,997 1.6%
1998 2,380 1.7%
1999 1,736 1.9%
All Years (1995-1999) 3,810 2.2%
‘Includes only those samples that are flagged by DHS as having
MTBE detections.

Table 1. Number of drinking sources tested for
MTBE in California and percentages of sources
with detectable levels of MTBE 1995-99.
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Number of Years
MTBE Detected in Drinking
Water from 1995-1999

Total Number of Drinking
Water Sources

1 46
2 27
3 6
4 3
5 0

Table 2. Number of drinking water sources in
California with MTBE detections for one or more
years. 1995-99.

Number of

Years Drinking

Water Sources Number of Sources with Detections by Year
Tested for MTBE| 1year | 2years | 3years|4years| 5 years |
1 7 -- - - --

2 22 11 - -

3 6 8 4 -

4 8 8 1 2 --

5 3 0 1 1 0

Table 3. Number of drinking water sources in
California with MTBE detections for one or more
years normalized by the number of years each
source was tested for MTBE 1995-99.
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Figure 1. Average MTBE Concentration in
California Drinking Water for All Sampled Sources:
1995-1999.
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Figure 2. Average MTBE concentration in
California drinking water for only those sampled
sources with detectable levels of MTBE 1995-99.




STATEMENT OF WORK
Riggs Park Community

C.1 SCOPE:

The District of Columbia, Department of Health (DOH), Bureau of Epidemiology & Health Risk
Assessment (BEHRA), proposes to procure the services of a qualified Vendor to evaluate the
possible health implications associated with the levels of contaminates detected in the Riggs Park
Community, Washington, DC. In 2001, an underground gasoline storage tank that leaked and an
underground leak of perchloroethylene affected this community. Some community members
believe their health is being adversely affected due to these leaks.

The contractor will be responsible for the oversight of the Health Assessment to include the health
survey.

C.1.1 Applicable Documents

Document Type Title Date
Health Consultation Agency for Toxic Substances and November 24, 2004
Disease Registry, Chillum Perc,
Chillum, Prince Georges County, MD,

C.2 BACKGROUND

In 2001, the Department of Health was notified by the U.S. Environmental Protection Agency that
an underground gasoline storage tank had leaked gasoline and the gasoline had migrated into the
Riggs Park community in the District of Columbia. The leak originated at a gasoline station located
just across the line in Chillum, Maryland. It was suspected to have occurred sometime before 1989
when remediation began at the Maryland site. During the remediation of the gasoline, a
perchloroethylene, a dry cleaning solution, leak was also discovered. The origin of the
perchloroethylene leak is still under investigation.

While the entire Riggs Park community has not been affected, more than 400 homes, a school, two
churches, and a library are located within the plume area or just outside. The community has been

very concerned that they are exposing themselves to fumes emanating from the gasoline and
perchloroethylene underground.

Residents of the Riggs Park community have formed a community group that meets monthly with
staff of the Department of Health and the City Council and other community members.

C.3 REQUIREMENTS

The Vendor will:

1. Convene a meeting with DOH representatives and other interested parties to assist in
developing a suitable strategy to address the needs of the community, and provide the basis
for further investigations if necessary;
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4. Qualified Vendors must provide documentation through reports, written books, bios,
Letters of Commendation, references, award notices, citations, acknowledgements or
articles demonstrating their expertise in the subject matter.

DELIVERABLES
DELIVERABLE QUANITY | FORMAT DATE
Budget and Work One 1 original produced in micro-soft Word 10 days post award
Plan on 8§ 2 “x 117, 201b White Paper; Times
New Roman Print Set @ 12 Pt. and on
disk and in electronic format.
Focus Group Report Two 1 original produced in micro-soft Word | Two weeks post Focus
on 8 % “x 117, 201b White Paper; Times | Group Meetings
New Roman Print Set @ 12 Pt., and on
disk and in electronic format.
Focus Group Two 1 bound original w 3 bound copies on 8 | Two weeks post
Transcripts 14 “x 117, 201b White Paper; Times New | meeting.
Roman Print Set @ 12 Pt. and in
electronic format.
Final Health Two 1 bound original w 3 bound copies on 8 | One month post award
Assessment ¥4 “x 117, 201b White Paper; Times New
Protocol Roman Print Set @ 12 Pt. and in
electronic format.
Implementation of Follow procedures outlined in the Health | Within thirty (30) days
Health Assessment Assessment Protocol. of approval of the final
Assessment protocol.
Draft Health One 1 original produced in micro-soft Word Seven (7) post award
Assessment Report on 8 %2 “x 117, 20Ib White Paper; Times
New Roman Print Set @ 12 Pt. and on
disk and in electronic format.
Final Health Two 1 original produced in micro-soft Word | Eleven months post
award

Assessment Report

on 8 2 “x 117, 201b White Paper; Times
New Roman Print Set @ 12 Pt. and on
disk and in electronic format.

Contact Person:

Phone:
E-mail

SOW-10/05

John O. Davies-Cole, Ph.D., MPH, Chief, Bureau of

Epidemiology and Health Risk Assessment
(202) -442-9138
davies-cole.john @dc.gov




AS FTRS SRV

Cotmcilmemder Caiol Schwairty
NMenber-at-4 aree

PSSO Penss b Ao SOW suapre Bl
Wishington, DU 2auod

Conncthinener Dasd Cartanig
Member-at-1arge

P30 Pennsy v Ave, NW Soited T
Woashinuton, DO 20004

Iy I " | N T e o o vid L TR oty Y
O T R F T R AR AT T S T R R YT S TS O S et [ B L R B SR AR TR A R

et seaterday with Gregg A Pane. trerine Divectes, Department ol lealth (DO otier
representatives fram his depattivent to discuss the current seitus ot the healt assessmnt
restlting fram DON'S review ol the Lamond Riggs community gasoline cid perchderoni |
spills. We agreed that the nest step to shis process would ental adoor-to-door Botschatd sane
of the Lamond-Riggs contmunity to determine what negative impaet these spiils bunve ad o e
community

i S Th

[he preliminars cost of Hus survey ssoubd beapprosimatels 33230000 W detenmined tha tes
funds would be drawn fram e DS government's operating casli rescrs

=

fwonld ke 10 discans this mter with you il a convenient tanes as b hope tiat s e
to include the fnding tor this household survey in the 2006 brdget

Sincerely.

Adeoian ML Fenty
Coumcttmemmer Wannd

co Girepy A Panes MDD, Director: Departnient ot Health
Patrice Dicherson. Ottice of Govermment Relatians. DOL
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KerryVWaller

afenty@dccouncil.us

anc.bowser@comcast net, babs109792, bcoleman@nhtsa.dot gov, btate33@yahoo com,

carol schwartz@dc gov, cholm7777@yahoo com, d johnson14@yahoo.com,
dcatama@dccouncil us, dscc777@yahoo com, gregg.pane@dc gov, juanitadwaller@yahooc com,
judith johnson@dc gov, kerryvwaller@yahoo com, muriel bowser@montgomerycountymd gov,
ronald king@dc gov, stan tracy@dc gov, stanley tracey@dc gov

Hello Councilmember Fenty: While going through some information concerning the Chevron gasoline leak
investigation | came across a letter that you had sent to Councilmembers David Catania and Carol Schwartz
( See the attached file ) concerning a health assessment. | cannot remember where, when and how I got this

letter.

( 1) The letter is dated May 05, 2005 which was seven days before the May 12, 2005 Public Hearing held at
the Wilson Building. | would like to know why the content of this letter did not come out at the hearing?

(2 ) Are the residents of the Riggs Park Community going to receive the second round of indoor air sampling
during the winter months as was promised by you?

( 3 ) Before there can even be a health assessment done the second round of indoor air sampling should be

completed.

( 4) | understand that the money for the health assessment has already been granted and that this assessment
could start this October. Where is the money for the indoor air sampling?

( 5 ) When was someone going to tell the health advisory committee and the residents of the community that
the health assessment had been approved even though the health advisory committee had no say about it and
why did we have to find out about it in a e-mail from the DC attorney generals office?

The health advisory committee is meeting at the Lamond - Riggs Library tonight starting at 6:30 PM. Maybe you
are one of your staff members can attend the meeting.

Kerry V Waller

Thursdav. August 24. 2006 America Online: KerrvVWaller



