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Site History

Former UST Facility, Russell
Springs, KY
e UST Closure 2000 and 2001
(in-place)
 Site Investigations 2002 thru
2013

* No previous remediation

efforts, other than tank closure,
prior to carbon injection.

 Benzene concentrations
Soil high =16 ppm
Water high = 9 ppm

» Bedrock = 18ft in treatment
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Soll and Groundwater Evaluation

LEGEND

&® MONITORING WELL LOCATION
+ SOIL BORING LOCATION
b PROPOSED SAMPLING LOCATION

€D PrROPOSED SENTRY WELL

8K

®
MW—=15
<
O
@®  GRASS i
MW-=5

0 15" 30° 45

Seale

® 11/7/16-11/8/16 Soil Sampling Work
® 32 total sampling locations
® |nstallation of sentry wells (SW) (4)
® 6/12/17 Groundwater (GW) sampling
event
® Baseline GW values established for 14
monitor wells (MW) & 4 SWs

®6/14/17-7/17/17 BOS 200® Injections

® 7/7/17, 8/14/17 Post-injection GW
sampling events
®* MWs & SWs sampled
® 8/30/17-9/7/17 BOS 200® injection
analysis
® Soil cores collected and inspected for
carbon distribution
® |nstallation of Pl nested wells (28)

- ®9/8/17, 1/31/18, 4/10/18, 6/21/18 Post-

injection GW sampling events
® MWs, SWs & Pls sampled

Kentuckiy™



Well Construction

Generic Generic
,AIFt)HaVVEQ PVG Casig)

entonite
« For this project, any monitor (MW) or seYIMYe ‘:- i and deep, had 5’
impacted by BOS 200® injectate was replac

2" Mpseisd e fe(MB) fasiaddement
screqnsgiing !l imensidie Girer-drilled to co
18'bgs and screen materials andPY&ak asif
* 27 Seni Wells (2 WaiBadDslightly larger tha
screense\%lélmvgl %W%lée rﬁﬁinal depth.

19"bgs The replacement well was constructed

and riser lengths.

 New sand pa?ck and bgﬁt\é/rﬁpesscé? s
construction. =

* The replacement well is a intended clone

« The clone wells were developed and

accepted procedures.

nstalled to 10’ bgs
talled to 17’ bgs

Well Screen
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Sand
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e Suspect Carbon T

Obs:ei{gg:ﬁSCarbon Types %
:

e Smears N
® Even DIStrIbUtlon Carbon Observations
» Heavy Distribution [l ven Distibution

. Heavy Distribution

. ]
® Vertlcal Seams T Horizontal Seam

Smear

e Horizontal Seams

I . Spot
— Suspect Carbon
- | Kentucky™

UNBRIDLED SPIRIT [ - Vertical Seam
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Even Distribution
Heavy Distribution
Horizontal Seam
Smear

Specks

spot
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J Vertical Seam
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Carbon
Observation
Well

Specks
Spot

I Suspect Carbon

Vertical Seam
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@& Carbon Observations

Injection
Points

. Heavy Distribution
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Quantification of Carbon Sightings

Carbon Count by
# of Inclusion
within 40 Cores
by Depth

Carbon Present
% by Interval

Visual Carbon:
Sum of Cores
TOTAL Sightings
per depth for all
cores:

% OF TOTAL:

X21
%
X22
%
X23
%
X24
%
X25
%

Sum of Percent of
Inclusions per Total
6-8 FT 8-10 FT 10-12 FT  12-14FT  14-16 FT Category Sightings
| 320 320 310 26 [ 29 150 55%
80% 80%  77.50% 65% 72.50%
| 14 | 20| 15| 71 1800 74 27%
35% 50%  37.50%  17.50% 45%
\ 4| 9| 5| 3] 118 32 12%
10%  22.50%  12.50% 7.50% 27.50%
\ 2| 3 1 0| 4| 10 3%
5% 7.50% 2.50% 0 10%
1 1 1 0 1| 4 1%
2.50% 2.50% 2.50% 0 2.50%
6-8 FT 8-10FT  10-12FT  12-14FT  14-16FT Total
1.11.1 .1 1R
19% 24% 19% 13% 24%

Top Chart Summary

— Each core had between 65
to 80% probability of
visually demonstrating
carbon (Row data)

— 55% of all inclusions were
single inclusions

Bottom Chart Summary

— Each of the 5 intervals
demonstrated between 13
to 24% of the total carbon
identified (20% would be
equality)

ertuckiy™
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Benzene Levels

Top Row:
MW-1,2,3,4,5,6,7,8,9,10,11,13,14,15 &
SW-1,2,3,4

Middle Row:
PI-1,2,3,5,6,89,10,11,13,14,15,16-32 Shallow

Bottom Row:
PI-1,2,3,5,6,8,9,10,11,13,14,16-32 Deep
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Top Row:
MW-1,2,3,4,5,6,7,89,10,11,13,14,15 &
SW-1,2,34

Middle Row:

Benzene Levels

PI-1,2,3,5,6,8,9,10,11,13,14,15,16-32 Shallow

Bottom Row:
PI-1,2,3,5,6,8,9,10,11,13,14,16-32 Deep
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Benzene Comparison

Baseline
6/12/17

Post-Injection
7/7/17

Replacément Wells
9/8/17

LR
"
2N 0
.

Most Recent Saﬁrpling_
6/21/18

(LT
*

My 13

*
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 Distribution of carbon by observation types
— Vocabulary as a means of sharing & communicating results
 Distribution statistics indicate that carbon inclusion occurrence is predictable but
Inclusion types varied greatly
* Observations indicate that carbon often tracks the interface between different soll
textures
e Monitoring well results
— Results vary by well type, I.e., 27, 10ft screened vs 1", 5ft screened Shallow &
Deep
— The intentionally remaining contamination impacts both well types (Positive
Control)
— The area to the southwest, outside the immediate influence of the remaining

source, appears significantly improved. =
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Questions

| appreciate the work of those who contributed to this presentation either in its development or by executing the on the ground
work at the Gossers site. Regardless of individual contributions, the ideas expressed are my own and may or may not be
shared by those who contributed. I'd like to thank the following individuals or entities:

Alvin Campbell Gossers Project Manager KY DWM UST Branch

<» RPI HINKLEMEYER
RockWare

ENVIRONMENTAL SERVICES, LLC

Earth Science Software, Consulting, & Training

/FOTFDTRTERE0N www.rockware.com

Since 71983

ENVIRONME.NTAL. INC.

ertuckiy™
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Comparison of Present State of Groundwater

Baseline

Most Recent Samplin
6/12/17 6/21/18 @

Kmiucfey% -
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Questions?

Gosser Site : : Edward Winner, PhD
Baseline | | Most Recent Sampling | “-0o0 0
&Y o Division of Waste Management
6/ 1 2/ 1 7 - 6/ 2 1 / 1 8 oy 300 Sower Blvd
¢ Frankfort, KY 40601
Edward.Winner@ky.gov
ot G 502-782-6479

W11 ’.uw 11)

Scott Noland

Jwos President

RPI Remediation Products, Inc.
L 5390 Joyce Drive, Suite 150W
Golden, CO 80401
scott@trapandtreat.com

" AL pLIED 720-639-8771

W03
+

MW.08

{MW.03 ISW-04 [MW-07
+ ¢

MW.13 IMW.13
2 =

SW-03
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