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The samein situ technologywas utilized at eachsite. EAD using a
groundwaterextractionandrecirculationapproachwasselectedfor the
sitesafter successfulresultswere demonstratedin an initial pilot-test.
This recirculationapproachusesa simple, nutrient-amendedsubstrate
���&�D�U�%�V�W�U�D�W�H�Œ��to stimulateEAD acrosslargeareasin shorttimeframes,
while maintaininga high degreeof hydraulic control in the saturated
zone. Bioaugmentationhasnot beenusedat any of the sites. At one
site, previously-installed pump and treat and soil vapor extraction
(SVE) infrastructurewas easily adaptedand utilized for the EAD
approach. Up to 3,000,000 gallonsof groundwaterhasbeenamended
and recirculatedin the saturatedzonesat thesesitesusing the In Situ
Delivery ���,�6�'�Œ��systems.

Resultsand Discussion

Introduction

Four enhanced anaerobic dechlorination (EAD)
demonstrationprojectswere conductedfrom 2005 until the present.
Eachof the cleanups,which arefundedby the OregonDepartmentof
EnvironmentalQuality (OR DEQ) Dry CleanerProgramor Orphan
Site Program,are former dry cleaners. The Oregon Dry Cleaner
Programusesfeesandtaxespaidby thedry cleaningindustryto clean
up sitesthathavebeencontaminated. The OrphanSite Programuses
funds from bond sales to clean up high priority sites where the
responsibleparty is either unknown,unable,or unwilling to do the
work themselves. TheDry CleanerandOrphanProgramsfacelimited
funding, so it is necessaryto find technologiesthat work in a
reasonabletimeframe across large areas, and are cost-effective.
Redevelopmentof former cleanersoften offers goodopportunitiesto
implement cleanup, but remediation time can be limited and the
pressuresto reducefuture exposurerisks are great. Pumpand treat
and SVE infrastructurealready in place can be easily modified to
speedup the cleanupandpreparesitesfor redevelopment. This poster
discussesthe design considerationsdue to the financial and time
limitations, the technologybeing used,the groundwaterdata,and a
completecostanalysisof all four sites. Chemicalsof concerninclude
tetrachloroethene(PCE) and its associateddechlorinationdaughter
products; trichloroethene(TCE), cis-1,2-dichloroethene(cis-DCE),
andvinyl chloride(VC).

Figure 2.  MW-3S Groundwater cVOC and Ethene/Ethane Concentrations  

Figure 1.  Pilot/Full-scale Demonstration Site Plan at former Nu Way Cleaners

PROJECT #1: A pilot-scaledemonstrationwas conductedfrom June
through Nov. 2005 to assessthe potential for EAD on PCE/TCE
impactedsoil/groundwater. The ISD�Œsystemwasinitially utilized for
5 months at the site, and over 247,000 gallons of groundwaterwas
extractedfrom P-1 (~1 gpm rate), amendedwith CarbStrate�Œ (1,450
lbs.), andre-injectedback into the upgradientinjection wells (IN-1 and
IN-2). The systemwas re-startedagain in Sept. 2007, but amended
water (2,900 lbs CarBstrateand 2.5 drums of ethyl lactate) was re-
injected(>500,000gal) into MW-1. Thesystemwasshutdownin April
2008.

Figure 3.  Pie chart showing project costs and cost per Cubic  Yard (CY)

PROJECT #2: A full -scaledemonstrationwas conductedfrom Aug.
2006throughNov. 2007. The ISD�Œsystemamended800,000 gallons
of groundwaterfrom EX-1 (~1.3 gpmrate),amendedwith CarBstrate�Œ
(8,900 lbs.), andre-injectedbackinto theupgradientinjection locations
(IN-1 andTrench).

3,300 Cubic Yards for 
$146,500:  $44/CY

Figure 4. Full-scale Site Plan for former Plaza Cleaners

PROJECT #3: A full -scale demonstrationwas conductedfrom Jan. 2007
throughJune2007. A PumpandTreat/SVEsystemwasretrofittedto recirculate
groundwater,and amended125,000 gallons of groundwaterfrom EW-1 (~0.5
gpm rate),amendedwith CarBstrate�Œ��1,800 lbs.) and2 drumsEOS(manually
injectedinto MW-1), andre-injectedbackinto theupgradientinjection locations
(EW-2 andVP points).

PROJECT #4: A full -scaledemonstrationwas initiated on Sept. 2007 and is
still ongoing. TheISD�Œsystemhasamended3,000,000gallonsof groundwater
(~8 gpm rate), amendedwith CarBstrate�Œ (9,500 lbs.) and 6 drums of ethyl
lactate, andre-injectedinto theupgradientinjectionlocations(INs andTrench).

11,100 Cubic Yards for 
$97,240:  <$9/CY

Figure 9.  Pie chart showing project costs and cost per Cubic  Yard (CY)

Figure 7. Full-scale Site Plan for former Johannsen Cleaners
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Figure 6.  Pie chart showing project costs and cost per Cubic  Yard (CY) Figure 12.  Pie chart showing project costs and cost per Cubic  Yard (CY)

1,500 Cubic Yards for 
$44,000:  <$30/CY

130,000Cubic Yards for 
$220,720: <$1.70/CY

Figure 11.  EX-5i Groundwater cVOC and Ethene/Ethane Concentrations  
Figure 8.  EW-1 Groundwater cVOC and Ethene/Ethane Concentrations  

Figure 5.  MW-1 Groundwater cVOC and Ethene/Ethane Concentrations  

Figure 10. Full-scale Site Plan for former Springvilla Cleaners


