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Introduction:
Site Background

Approximately 4,000 acres of urban = Gporable
industrial, commercial, recreational, Unit _
residential, and agricultural property G2

Principal contaminants of interest are
TCE and locally petroleum
hydrocarbons

Many source areas and potentially
responsible parties
Two groundwater zones

Shallow (depth < 21 ft bgs)

Deep (depth > 25 ft bgs)

TCE, trichloroethylene
bgs, below ground surface
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Introduction:

Selected Remedy | e
Corrective Action Decision 18 M)"
In 2012 for the large, ToTreated [ welk

i Water Disposal

commingled “off-site” plumes

Source abatement and
groundwater extraction and
treatment alternative selected
by the oversight agency for G-2 Groundwater

Costs approx. $27M for G-2 B

Remediation of source areas
addressed by individual parties

(infiltration, injection wells,
POTW, beneficial use, etc.)

==
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:
g
g
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, , http://bioprocess.pnnl.gov/publictn/PNNL-24696__ Performance_Assessment_for_P&T.pdf
MNA, monitored natural aftenuation
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I n t r O d u C tl O n Contaminant Loading Natural Attenuation
. * NAPL Capacity
A I t ern a.t AVAS t 0 S e I ecC t e d * Dissolution * Biodegradation
. Dgsorptuon . Ablotlp degradation
Remedy il
* Dispersion
. . « Volatilizati
MNA screenings during - et roepkti

RI/FS indicated that
conditions for reductive
dechlorination suitable In
limited locations

Recent data collected from
G-2 and other units,

indicated decrease in TCE
concentrations NAPL Mass

Dissolved Mass
(N,) (D)

RIFS, remedial investigation/feasibility study
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Objective

Perform technical evaluation of TCE attenuation in groundwater
that would support a decision that MNA should be adopted as a
superior remedial alternative to groundwater extraction and

treatment in G-2
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Key Questions

What potential natural

attenuation mechanisms may be

occurring?

Anaerobic reductive
dechlorination

Aerobic co-metabolism and/or
aerobic oxidation

Biogeochemical reduction

Other mechanisms
Dispersion
Volatilization
Sorption

Trichloroethylene
(TCE)

@ 0

\;\; |
o

Non Volatile Products
(acetate, ethanol,
formate, glycolate)

cis-1,2-Dichloroethylene

2 6g
Reductive

ﬂ dechlorination ﬁ’

dechlorination

) B g :;{‘ 9
" ’ )) Reducive” @) >)

Vinyl Chloride Ethene

o 0

W dechlorination

Chlorinated
. Solvents

5 f

Oxygenase

— Major pathways
- —» Minor pathways
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Ground Water Issue

Calculation and Use of First-Order Rate

K ey Q U eSt I O n S Constants for Monitored Natural Attenuation

Studies

Charles J. Newell', Hanadi S. Rifai
Julia A. Aziz', and Monica P. Suarez

Is MNA an alternative treatment to |
groundwater pump and treat in G- B
27 ' : '

ition of plum
s vely littl
; et o1 a1 ot s e
If SO’ What are the MNA Concentration vs. Time Atk nuation Rate Constant, w el atlenus
1 ’) a rate constant, in units of inverse time (e.q., per day) serfund, RCRA,
meChan|SmS . derived as the slope of the natural log concentrati

cted monitoring

What are the approximate
attenuation rates for TCE?

What is the approximate duration
to achieve the TCE Alternate
Treatment Goal (ATG) of 21 pg/L?

Nat. Log
Concentration

Figure 1.
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Approach 29 ,

I
’ \

{
! (@] |
Compile and review of all available nzv o

|

HVOC data for G-2
Approx. 1984 through 2014
Limited wells sampled in 2015

Construct “cross sections” along
the axes of the TCE plumes

Evaluate well-specific trends for
chlorinated ethenes (total and
individual compounds) from wells
sampled in 2014

Estimate well-specific TCE
attenuation rates

HVOC, halogenated volatile organic compound
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2014 G-2 Groundwater Data Indicates TCE
Concentrations are Currently Below the ATG for
Most Shallow Wells

Observation supported the hypothesis that MNA may be occurring

Number of
Groundwater Zone Geoprobes and
Wells

TCE Range Wells Above TCE
(Mg/L) ATG of 21 pg/L®




Exponeﬂt® DRAFT Work-in-Progress
I

Comparison of 2014 and 2007 G-2 TCE Data
Indicates TCE Levels Decreased Overall

TCE Concentrations (pg/L)
2014
Wells with TCE Wells with TCE

Range above r\r J/ Range above ATG/
Total W Total Wells

' Shallow ND-131 8/21 ND-52.4 2121
ND-202 15/18 0.56-76.7 7118

ND-202 23/39 ND-76.7 9/39
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WND-05S|(ND)@

:) 27TH

EY

(NDY@D

23S (3.1)@

lvND-09S (ND)

WND-12S (ND)@ @ ca
- -0

N

NMW-34S (2.7) »

WND-11S (ND)@

WND-36S (ND)@

NMW-04s [85.2)O

ND-34S (ND)

S (28.1)O

DRB-M\

Legend
TCE (ug/L)
e >200
®  100.01 - 200.00
©  50.01-100.00
©  20.01 - 50.00
e 501-20.00
©  1.01-5.00
® 0.00-1.00
Trichloroethene (TCE) Contours™
500 pg/L
100 pg/L
—— 20 pg/L
— 5pg/L

Note: Dashed lines indicate inferred contours.
Some or all data in gray shaded areas were supplied by PRPs.
* = Anomalous or localized data point- not used for contouring
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— .

L [
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EXC-W-03A NS alternative treatment goa
4.0 + Trichloroethene 1
S a5 cis-1,2-Dichloroethene ;
= : + trans-1,2-Dichloroethene 4 J =
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to be metin 2020
TCE half-life 5 yearsa

WNC\16D (10.8)@
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1
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~,
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aFirst data point omitted because substantial increase in TCE observed during
subsequent sampling. If included, TCE alternative treatment goal estimated to be
met in 2065.

b QOriginal and a replacement well
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Average TCE Half-Lives 4 and 5 Years for Shallow
and Deep Zones, Respectively

e Average half-life for zone
= Shallow wells * Not sufficient data (TCE goal met) or all data below

N m Deep wells * detection limits

=
o

TCE Half-life (years)
O R N W b O1 O N 0O ©

20
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TCE Goal in All Wells Predicted to Be Met by 2022

Year TCE ATG Met

2030

2023 -

2016 -

2010

2003

1996

1990

m Shallow wells
m Deep wells

----- Year when TCE ATG met
* Not sufficient data (TCE ATG met) or all data below
detection limits

21
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MNA Assessment for G-2

Evidence of reductive dechlorination observed locally
cDCE and VC detected in most wells, at least historically
Historically significant levels of cDCE detected in some wells
TCE and cDCE attenuates without accumulation of VC

Observed TCE attenuation rates indicate TCE removal

TCE ATG goal predicted to be met around 2022
(based on available site data)

Multiple mechanisms contribute to the observed attenuation

Using the available data, unable to tell which attenuation mechanisms
are operable
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Summary of Evaluation

TCE concentrations in G-2
attenuated significantly
between 2007 and 2014

Number of wells above TCE
goal reduced from 23 in 2007
to 9in 2014

Attenuation of total chlorinated
ethenes (TCE, cDCE, tDCE,
VC) observed in all wells

Average TCE half-lives are 4
and 5 years for shallow and
deep zones, respectively

Regardless of the attenuation
mechanism, and their relative
contributions, natural
attenuation is demonstrably
occurring in G-2

Trends predict that TCE ATG
will be met by 2022 in G-2

23
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MNA is likely to be more
readily and efficiently
Implemented, on a shorter
schedule, at a significantly
lower cost than groundwater
extraction and treatment to
meet TCE cleanup goals for
G-2

As compared to pump and
treat, MNA has smaller carbon
footprint, does not consume
power, require treatment, nor
produce effluent

24
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