Background/Objectives This paper presents a
new approach for performing tamhase extraction
without removing groundwater, and an alternativ
method of inwell stripping method. One of the
challenges of twphase extraction Is to remove a
treat extracted groundwater. With current discha
requirements and extensive testing of extracted
groundwater prior to discharge, tvphase (or dual
phase) extraction is becoming more and more c¢
prohibitive. Additionally, currently available 1well
stripping and recirculation methods are complex
and require a down hole pump, air injection, wat
spray etc., which complicates the process and re
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quires intensive operation and maintenance timegigyre 1 - Single well recirculation cell: Water is re
circulated between two separate screen zones of the well. The

Approach/ActivitieS' In order to overcome the recirculation flow can be reversed between upper and lower
' screen zones in the same well.

challenges outlined above, a new approach has
been developed for1@rculation of the groundwas-
ter after it has been extracted and the most volatile
hydrocarbons stripped off. As it Is known, two
phase extraction using a drop tube strips up to 9¢
of the VOCs from groundwater during extraction
within the well. In this new method, groundwater |
being recirculated In the same well between two
zones separated by a packer, between saturatec
vadose zone, or between two adjacent wells. The
circulation i1s done under vacuum without using al
puUMpPS, compressor, spray or push mechanisms.
This system requires no moving parts or valves Ir
stalled in the wells. Water may be circulated In the
same well between different zones, or between tv
adjacent wells. If two adjacent wells are used for
circulation, the wells should be close enoughto b
within each others capture zones. A simple analyti-
cal groundwater model may be necessary to dem
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re 2- Dual well in a single borehole recirculation cell:
I Is recirculated between two wells. Groundwater may

strate to regulatory agencies that most or all of th& removed from the deep well and released into the shallow
re-circulated water Stays within the Capture zone el or removed from the shallow well and released into the

the recirculation well clusters. This method can tfé

ep well. Both wells are completed in the same saturated
ne and the screen intervals are separated with-ddwo

applied as a single well recirculation or as a syst&im-foot thick bentonite seal.

of recirculation well clusters to treat a larger area.
Additionally, recirculation flow can be reversed
very easily with this method.

-well Stripping and Recirculation System
Mehmet Pehlivanmp@baysgrp.com) (Bays Environmental Remediation Management, Ladera Ranch, Californiayw&88aysqgrp.com

TABLE 6. Comparative Analysis of the Test Results

TEST 1 TEST 3 TEST 4
Los TEST 2 Los Yorba TEST b
Angeles Lawndale Angeles Linda Antioch

Depth (ft) to

Groundwater 38 15 43 34 37
Extraction Vacuum

(inches of W.C.) 108 210 80 80 110
Vapor Flow (CFM) 190 87 ~50) =20 140
Water Flow (gpm) <1.0 6 <1.0 153 05

Average MTBE
Stripping Ratio in
the well 92% 47% 80% 4% 98%

Average BTEX
Stripping Ratio in

the well 98% 90% >99% 40%  >99%

Figure 3 - VOC Stripping during two -phase extraction: This

table shows the MTBE and BTEX stripping rates during multiple
two-phase extraction tests performed at several sites in Southern

California. (Pehlivan et al, 2000)

Figure 4 - Air/Water Separation: The figure on the left
shows an air/water separation column that can be installed
when using two or more wells. This column may be
adjusted for different types or sizes of wells. Picture on the
right shows a well cap detall for aidch release well.
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Collection Well

Figure 5 - Slant Well Setup: This figure shows a vertical
collection well and a slant release well setup. This method
requires a smaller foot print on the surface with a larger
area of recirculation in the subsurface.
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Benefits of VacCirc System:

1 The VacCirc System removes (strips) up to 99 % of the
volatiles from groundwater during each recirculation
cycle.

1 Provides same benefits as tpbase or dual phase
extraction for both groundwater and vadose zone
treatment without the hassle of water treatment,
discharge and NPDES sampling.

ffEnhances naturally occurring biodegradation.

f'Recirculation flow may be easily reversed for additional
treatment of different zones.

f Groundwater Is reirculated multiple times in the
contaminated zone during the process. Each re
circulation cycle will remove up to 90 % of VOCs from
groundwater. Cleaner groundwater as It Is being re
circulated in the subsurface will also remove adsorbed

contaminant from the soil matrix. Figure 7 - Groundwater Flow Modeling: This figure shows

: : : roundwater flow model for release and collection wells. A quick
1 The system may be enhanced by adding an ISOC unit cgrnalytical groundwater model may be developed prior to using VacCirc In

an ozone generator to increase biodegradation in the  multi-well setups. As the model shows, during the recirculation, water
subsurface. will move between two wells. This will treat the water in the recirculation
zone multiple times.

f'VacCirc will remove even hard to strip compounds such

as 1,4dioxane after multiple recirculation and strippin |
cycles. Given that each cycle strips 10% to 20% of 1, esults/Lessons Learnedi he method can be used ina 4

dioxane, after 10 to 20 recirculation cycles, 60% to 989N diameter or larger monitoring well with slight

of the 1.4dioxane will be removed. modification. Single well systems do not require
permitting. Dual well or multwell systems may require
permitting in some regulatory jurisdictions. This method
can also be used to perform chemical oxidation by adding
chemicals to the reirculating water with a simple vacuum

A TYPICAL IN-WELL STRIPPING DATA OBSERVED DURING TWO-PHASE RE-CIRCULATION

= enzene oluene Ethyl ene .
SAMPLE LOCATION T(Egn;; = st T(Lgn) biEZi?e fﬂ'g/l) '\(/'LL%E (Tuzﬁ) draw mechanism.
WATER SAMPLE AT THE
RETURN SCREEN
(post stripping) 900 22 79 6.6 169 94 ND<10 R efe re n CeS
WATER SAMPLE FROM _ _
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% IN-WELL STRIPPING  97% 99% 99% 99% 97% 53% NA 3 K Y MTBE and BTEX Strlppmg Durmg _
Bubblex"Two- 3K DV H ([W UDbskeWWPrdRéptation,
Hicorsobnaliplliapboni bl i iidumiuiperp s o Group Il, No. 55, Remediation of Chlorinated and

Recalcitrant Compounds, The Second International
Conference, Monterey, California, May-25, 2000.
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Figure 6 - VOC Stripping: This table shows the VOC stripping ratio for

a setup using in Figure 1. Water was removed from deeper screen and
released Iinto the shallow screen which is partially in vadose zone.



