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" Presented at the';ZOTIS'Mfawest AWMA Conference
- - February-27, 2018 .

Michael R. Sieczkowski, CHMM
JRW Bioremediation, LLC
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— Groundwater Velocuty <10%/yr—

= “PCE contammatlon with unconflrmed source

Operating shopplng center with multiple
tenants

Private small owner

Limited access to presumed source area.
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?ﬁT thePro;ect

B T i,
_— t%_%_lwa
e

— o o
e

— 4.—'——'

_,._,w«- cgnsultam;hasa good rE‘Iatlonshlp wuth the

—-nS.':’

— kproperty owner

_, Consultant very attuned to concepts of added
* value.and expectations management{Don’t let

your ego write checks that.your boss won’t let
you-cash!)

«Consultantunderstands “connections”and
“cause and effect”.
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‘s-‘—a__._'

‘__‘, °1SCO orlgmaﬂy aﬁempted BUT reswlual
eﬂntammatfen»remamed in both source and plume
~_-areas™ e

_sIntent to use anaeroblc bloremedlatlon to-address
~_remaining CHCs in both the source and the dilute
plume

* Both readily soluble (plume) and slowly soluble
(source). substrates proposed

* Original case study presented-at 2013 Battelle
Conference, Jacksonville, FL.
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Approx 100’
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Upper Floor Unit
in Strip Mall

Former Dry Cleaner Space

Mlﬁ-ﬂ

IS-05

:
é

Hirsch-Gibney 2013
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ttSCO —-%fdesesjef I(MnO Apr|I 2007 and
ﬁecember 2007 = Source and Plume==

> ISCO 2 doses NaMnO December 2008 and
December 2009 Source

PCE.insource area still 100-5,000 pg/L.
Plume not addressed.
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MW-02R

PRE-BIOREMEDIATION ESTIMATED EXTENT OF PCE GREATER THAN 5 ug/L
2010
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25,000

20,000

15,000

10,000 -

5,000 -

Dissolved Phase
PCE, TCE, cis-1,2-DCE, trans-1,2-DCE and Vinyl Chloride in
groundwater samples collected from Source Area

Inject monitoring well MW-03R
0.2% .
MO (micrograms/iiter)
Inject
a%

KNMInO

27-Jul-06
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Dissolved Phase
PCE, TCE, cis-DCE, trans-1,2-DCE, and Vinyl Chloride in groundwater
samples collected from Source Area Monitoring well MW-08
(micrograms/liter)
Dhorion

40%
Dose MahAno
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Dissolved Phase PCE, TCE and cis-1,2-DCE in groundwater

samples collected from downgradient monitoring well MW-10
{micrograms/liter)
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— ~]?u‘ot test |rrsource area to prove concept
- 'Source area treatment

_ePlume treatment and follow Up source.area
treatment if needed.
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T- -.’; e

. Emulsﬁneél‘vegéébleoﬁ’“n source along W|th

—

._,_,—w

"_*h_lghly solubfe Substrate in plume—

e F|eld appllcatwn mlxed poth substrates and

applled them across entire treatment area-at-a
dosage of1,800 mg/L -

« Apparent.effective ROI, treatment longevity, and
CHC removal prompted substrates to be mixed for
subsequent applications.
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MW-02R

PRE-BIOREMEDIATION ESTIMATED EXTENT OF PCE GREATER THAN 5 ug/L
2010
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MW-16

@ ® %w.m ®Dw-0l
¢ @ DW-07 @ow-04 o,
e & © |
MW-08
MW-03R

2011 Injection Locations

APPLICATION LOCATIONS Oct 2011
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- DW-03 @DW-01

?® 2@Dpww Cpvi0s o,
e ¢ °
MW-08
MW-03R

&

MW-15

2011 Injection Locations

2012 Injection Locations APPLICATION LOCATIONS Oct 2011- Nov 2012
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@
DWV-03 @DW-01

@D‘W-{H

2011 Injection Locations

2012 Injection Locations SITE MAP WITH APPLICATION LOCATIONS Oct 2011-Dec 2013

2013 Injection Locations

@
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ESTIMATED EXTENT OF PCE GREATER THAN 5 ug/L 2014
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;; i R@W DECHI:ORINATION?

A————

AFCEE Prmmples and Pract|ces of
——Enhanced Anaeroblc Bloremedlatlon of

| _Chlormated Solvents 2004

“USEPA (1998a) 'Iooking at: DO, nitrate,
sulfate, and total-organic-carbon with iron
and methane possible additions.
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/Al PETE YOU HAVE
ETO SUPPORT

f;’ -REDOX'-’ ‘Can be dlfflcultto measure
| -Dlssolved Oxygen'-’ Can be dlfflcult to measure
— eNitrate? — Not afways high enough to spot

~trends
Sulfate? — Don’t need to completely convert it
- Methane? = Can be difficult to collect
¢TOC? — Difficult to determine accurately.
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Reductive
Bechlorimation

4 BIORFMEDIATION

Adapted fram Wiedemeler, e a1, 1990

@

5, P
S—
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L. _‘.:-3':-

REDU‘CT‘lﬁBORINATION?

'Cbntmued contaminant degradatlon
supported by geochemlstry|

But;-yourhave to convince the eritics with
numbers! So pick your poison.
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Eﬁanggd%ﬁaeromc‘Bloremedlatlon

_7!—--—-—'-—_____—-.”—),

-_;of Chlormated Solvents 2004

—-'Teﬁl’r()?ga'nic Carbo-n (TOC):b'r Dissolved Organic Carbon (DOC) SW9060, EPA

Method 415.1 (laboratory) Indicator.of natural-erganic carbon present at site
during baseline characterization-and-as an indicator of substrate distribution
during performance monitoring-TOC/DOC concentrations greater than 20 to
50 mg/Lare desired in'the anaerobic treatment zone. Stable or declining
TOC/DOC levelsless than 20 mg/L in conjunction with.elevated levels of
VOCs and alternate electron acceptors indicate additional substrate is
required to sustain‘the treatment zone.”
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Low DOC MW-05

AFCEE Suggested
Minimum Range

N
\

3
Years

-0 Low 2.4
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High DOC MW-08

AFCEE Suggested
Minimum Range

N
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2011 Injection Locations

2012 Injection Locations SITE MAP WITH APPLICATION LOCATIONS Oct 2011-Dec 2013

2013 Injection Locations
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"1‘5’f“'1 events ‘__f

~—

. DOC increase a minimum of about one
order of magmtude above background

« DOC-above AFCEE/EPA suggested levels for
“atleast 3 J4a'years and possibly in-excess of 4
years, more than twice expected with low

dosage of emulsified vegetable oil.
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_ -Howiong dUes the system support
| reductlve dechlormatlon‘?
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Dissolved Phase
PCE, TCE, cis-DCE, trans-1,2-DCE, and Vinyl Chloride in groundwater

samples collected from Source Area Monitoring well MW-03
(micrograms/liter)

Inject  Inject
4% ik
EMnD  KMnO

'

Inject
WILCLEAR Inject

Plus® and oy vran
Lace0il® Pluz® and

LactiDil®

}

+

17-lun-07

3-Dec-09
2-May-10
J6-Fab-11

trans-DCE  —VWC

g
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Dissolved Phase
PCE, TCE, cis-DCE, trans-1,2-DCE, and Vinyl Chloride in groundwater

samples collected from Source Area Monitoring well MW-08

Dose (micrograms/liter)
40%
MNaMnD

Imject
WILCLEAR
Plus® and

Lactail®

}

Imject
WILCLEAR
Plus® and

Lactoil®

!

|

10-Oct-06
O-Mar-07
28-0ct-08
22-lan-10
21-Jun-10
11-Feb-12
10-Jul-12
2-Mar-14
30-Jul-14
27-Dec-14
23-0ct-15
21-Mar-16
15-lan-17
14-Jun-17

28-Mar-09

Cis-DCE = = irgns-DICE  —lC
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S Dissolved Phase
"—"i-' PCE, TCE, cis-DCE, trans-1,2-DCE, and Vinyl Chloride in groundwater
= . samples collected from Source Area Monitoring well MW-05
= e~ (micrograms/liter)
— 50
——— :: a0 - wlll::lj'.i..:t.nﬂ
—— Plies®™ mnd
——er Dok Lackoi®
—— Do 40% Inject
e A0 Nahind WILCLEAR

Phes®™ and
Lactoir®

¢

!

|

$-Sep-08
&Feb-09
G-iul-09

26-Jul-11 f

Z1-May12 +

FDec-08
29-58p-10
23-Dec-11

11-Jam-14
10-jun-14
7-Now-14

E-Apr-15

3-5ep-15
31-lan-16
29-lun-16
26-Nov-16

18-jan-07
17-Jun-a7
1Z-Apr-08
2-May-10
26-Feb-11
18-0ct-12
17-Mar-13
14-Aug-13

14 -Wov-07

trans-DCE  —WC
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i Dissolved Phase
—— PCE, TCE, cis-DCE, and Vinyl Chloride in groundwater samples
_—— collected from Source Area Monitoring well M\W-10 (micrograms/liter)

= 500
et 430 Inject
4%
= 400 KMRnO
A 350 1 Inject
— WILCLEAR
o Plus® and
7 300 LactOil*
S 250 l
e 200
Inject
150 et WILCLEAR Inject
Plus®™ and WILCLEAR
100 LactOil® Plus®™ and
LactOil®
" bl
0
Tt 3 Y e T Y T y:iYiEiieiiiiaoii
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MW-02R

ESTIMATED EXTENT OF PCE GREATER THAN 5 ug/L
2010-2017
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ESTIMATED EXTENT OF PCE GREATER THAN 5 ug/L
2017
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- -;:,,“..*Sguré%""zfea?stull actlve

—eLast substrate appllcatuon |n source
“=3rea December 2012 |

~_CHC reduction still likely-oceurring in
source area for more than 5yeatrs.
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DOC fbr aﬂ‘ea?t 3 % years and p055|bly in
excess of4 years

__——+Mix of soluble and semi- -soluble substrate can

lead to extended reductive dechlorinating
activity within a system, possibly as long as 5
years

* Treatment trainapproach can be a viable
option.
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_Michael R. Sieczkowski, CHMM
JRW:Bioremediation, LtLC
14321-W 96" Terrace
Lenexa, KS 66215
msieczkowski@jrwbiorem.com
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