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Rail Car Cleaning Facility
• 38.6 Acres – track, repair shops, offices, ponds
• Located in El Dorado, KS (30 mi. NE of Wichita)
• Site Operated from 1963 to 2005
• Company leases, manufactures and maintains 

rail cars - Inspection, cleaning, and servicing of 
pressurized and general purpose tank cars



 Discharged water from tank car cleaning operations to a 
recirculating pond system

 Four ponds - 7’ deep and 1,000,000-gallon capacity

 Water was first discharged to “dirty pond” which was 
equipped with an oil recovery unit

 Dirty Pond  Holding Pond  Recirculating Pond

 Water was reused for cleaning and pressure testing

 The ponds were filled in and closed in 1987 and replaced 
with a pretreatment system with discharge to POTW





 1987 Pond Closure 
• March 1989 - Geotechnical Investigation identified 

petroleum odors in 4 of 7 soil borings.
• January 1990 - Groundwater Investigation (W-1 through 

W-4) identified BTEX and CVOCs
 June 2005 - KDHE issued Site Reconnaissance 

and Evaluation Report requiring additional SI.
 August 2005 - Site enrolled in the Voluntary 

Cleanup and Property Redevelopment Program 
(VCPRP) with the Kansas Department of Health 
and Environment (KDHE)



 Investigation activities conducted from 
1986 to the present have identified the 
following contaminants of concern (COC)

• 1,1-Dichloroethene  (1,1-DCE) [parent]
• 1,1,2-Trichloroethane (1,1,2-TCA) [parent]
• 1,1-Dichloroethane (1,1-DCA) 
• Trichloroethene (TCE)
• Vinyl Chloride (VC)  
• Tot. Extractable Hydrocarbons (TEH) as Diesel No. 2
• BTEX





Surficial soils consist of silt loam which is 
underlain by a highly plastic clay (8 to 21 
feet thick) and underlying limestone 
bedrock

Groundwater (8-10’ bgs) occurs in the clay 
overburden and weathered bedrock zone 
which are in hydraulic communication

Depth to the top of bedrock ranges (Fort 
Riley Limestone-Permian Age) from 8 ft bgs
to 21’ bgs in the dirty pond area.

Site is located in 100-yr floodplain of the 
West Branch of the Walnut River
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COC

Groundwater 
Tier 2 Cleanup 

Level
(µg/L)

1,1,2-TCA 5

1,1-DCA 25

1,1-DCE 7

1,2-DCA 5

TCE 5

VC 2

COC
Soil Tier 2 

Cleanup Level
(µg/kg)

1,1,2-TCA 81

1,1-DCA 496

1,1-DCE 85.9

1,2-DCA 60

TCE 84.2

VC 20.5

1Kansas Administrative Regulations (K.A.R.) 28-71-11(l) and K.A.R. 28-71-11(b) 
including long-term care and maintenance of the property as defined in 
Environmental Use Control (EUC) Agreement.



 Aquifer Geochemistry and 
presence of 1,1-DCA; cis-
1,2-DCE; and VC

 Pilot Test 
• Assess ERD amendment 

injections to promote the 
reduction of chlorinated 
solvents in groundwater at the 
site

• ERD with Anaerobic BioChem® 
(ABC) plus zero-valent iron 
(ZVI) (i.e.ABC+) successfully 
reduced parent COC and its 
breakdown products



2,000 lbs of ABC+ (i.e. 
720 gal of ABC+ 
solution) 

15% by weight ratio
ZVI was added at a 

50% by weight ratio 
(with respect to the 
ABC)

(8) IPs - 13 lbs of both 
ABC and ZVI (i.e. ~26 
lbs of ABC+). 





 In-Situ ERD via Soil Blending and Direct Injection
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SOIL BLENDING CELLS

INJECTION POINTS



 In-Situ Soil Blending
• 20’x20’ treatment cells
• Each cell - 6-foot lifts working 

from the top of bedrock 
upwards.

• Pilot Test Loading Rates
 3,246 gal ABC 
 104,105 lbs ZVI
 66,169 gal water



 Vadose Zone Excavation and Stockpiling –
4,500 cy (600 cy T&D)
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After soil blending, excavation was 
backfilled using stockpiled soils



Roux advanced 146 direct injection locations
• 12 upgradient of the dirty pond – area unable to be 

blended
• 134 downgradient of the dirty pond

 Injected ABC+
• 78.5 gal ABC+ per IP; 10,767 gal total ABC+
• Targeted a 12 ft thick zone from 8 ft bgs to depth of 

bedrock. 
• Spaced approximately 10 ft apart; 
• 1 ft. vertical intervals via ChemGrout pump across 

the target depths to ensure proper vertical 
distribution of amendment. 





Concentrations of 1,1,2-TCA in source 
area wells W-2 and W-12 have 
decreased >99%, since February 2013. 

Vinyl chloride at W-13 has increased 
nearly 3,000%, but is expected to 
decrease rapidly as VC is reductively 
dechlorinated to ethene.

Modeled mass flux discharge to the 
West Branch of the Walnut River is 
below surface water quality standards

















Continue Performance GW 
Monitoring-Monitored Natural 
Attenuation
• Began 4th Quarter Nov-2015 Monitoring
• Semi-annual for 4 years – Next Nov 2017
• Demonstrate plume stability and EUC

Record Environmental Use Controls
• Groundwater use restriction

Annual Reporting to KDHE 



Experience is the key
• ISCR delivery via Blending and direct injection 

delivery were successful 
 Initial Post monitoring indicates >99% 

reduction 1,1,2-TCA in blend area
Ethane/Ethene produced >1 to 2.3 

mg/L
Heavy spring rains coupled with the 

open excavation - Dewatered >42k gal 
from platform with permitted discharge 
to POTW

Work Area in a100-yr floodplain
• Developed a contingency plan to relocate 

stockpiled soils for floodplain conditions



Timothy Adams, PG
tadams@rouxinc.com
630-572-3300
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