“ A TETRA TECH COMPANY

In-Situ Groundwater Bioremediation Using
Dual-Density Convection (DDC) Wells

EDITOR:
Jaimes Movoor

MANAGING EDITOR:
Pyt Kok

COPY EDITOR:
Jscpnkng Stanfil

OFFICE LOCATIONS:

ARZONA

AEES 5. Ash Avenve, Shy, G-1
Tampe, AZ 85202
E07-830-2600

BOZ-I0-JH2H (FAX)

CALIFORNLA

0% Prospect Park Drivs, S, 40
Rancha Cordows. CA 95670
16-850- 1800

68531880 [FAX)

3150 Briniol Stoed, Sia, 500
Coeia Masa, CA 82526
TUG13- 1015
THE129278 (FAX)

COLORADD

U1 Horian Streel, Sie. 210
Wesiieaizr, GO 80030
03-626-7501

H-A20- 7700 [FAX)

GEORGIA

1080 Hoiromb Bridgs Rioad
Buiding 100, 5. 160
Feowwel, GA MG
TT-642- 1000
TTO-EA2-800 [Fiug)

MASSACHUSETTS
£ Lancarsier Counly Foad
Harvard, MA 01451
UPRTTETSET

BT T 10 {FAR)

MEVADA
Bulding B-1, Hoom 306
Mail St 438

B2 Loses Road

Mt L Vogas, Ny BCO0
022962003

TO2-HI5-2025 (A

50, Libirty Stewst, 5. 500
Fiena, WY 28501
TI-126-5000

TIRET-SEM [FAX)

NEW JERSEY
2 Paragn Way
Fremtwid, NJ 07728
TaR-4aag
TER-A0G-30E (FAx)

VIRGINIA (Haadquariera|
AEDG) Manokis Plars, S 100
Sinrfing, VA 20168
Todd-444-7000

TO3-444-1085 [FAX)

WIBCOMSIN

175 N, Corporain Drvve, Sin. 100
Bencklinid, ‘W1 G3045
4147921202

AV4TRZ- 0 IFAX)

INTERMATIONAL

Sains Mayjisiena 77
Qficing 203

Prinvitkencia Saliage Chi
(- 522521108
145622357175 (FAK)

ual-density convection well technology
D consists of a screened interval near

the bottom of the well and a screened
nterval across the water table. An air line extends
tor the bottom of the well and a blower provides air
under pressure. The air that enters the bottom of
the well mixes with the water and creates a lower-
density air/water mixture. This mixture rises to the
top of the well, elevating the apparent water table
before flowing laterally into the upper part of the
aquifer. The water that moves laterally into the
upper part of the aquifer is enriched in oxygen.
Eventually, a convection cell forms and the circu-
lated water is pulled back into the lower screen.
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Pilot Study Conducted

HSI GeoTrans, working with Wasarch Environmen-
tal, Inc. and EMEKO Environmental, conducted a
dual-density convection well pilot study at an active
wood treating plant in Denver, Colorado. The goal
of the pilot study was in-situ bioremediation of
dissolved polynuclear aromatic hydrocarbons
(PAHSs) and pentachlorophenol, and to optimize the
cost effectiveness of the selected remedy. It was
conducted to evaluate the effectiveness of the DDC
well technology to distribute an electron-acceptor
(in this case, oxygen) within the groundwater to
stimulate in-situ bioremediation and contain site-
related constituents, The target zone for the pilot
test was alluvial material underlain by weathered
bedrock. The total thickness of the alluvial unit
ranges between 9 and 22 feet; at most locations the
thickness of the alluvial cobbly-sand deposit
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ranges between 7 and 11 feet. The groundwater
table was approximately 5 to 10 feet below land
surface.

The pilot system operated from December 19,
1996 to March 13, 1997, a total of 84 days. The
test data demonstrated that the DDC systemn
increases the dissolved oxvgen in the groundwater
and stimulates in-situ bioremediation.

Results

The extent of the circulation cells were defined
based on the results of Rhodamine dye tracer data.
The tracer results showed that the circulation cell
had fully developed to a radius of 20 feer within 7
to 10 days of startup for the system. The extent of
the bioremediation treatment zone may be less than
the extent of the circulaton cell due to limited
transfer or high utilization of dissolved oxygen
(I}, The data indicate that DO had reached all of
the shallow menitoring peints within approxi-
mately 3 weeks after startup of the pilot study, The
DO appears to have been completely metabolized
before circulating to the weathered bedrock at
distances greater than 4 feet from the DDC well.
Decreases in pentachlorophenol and PAH concen-
trations were observed throughout the shallow
zone and within the weathered bedrock close to the
DDC well. The utilization of DO and reductions in
constituent concentrations demonstrate that the
pilot study stimulated biological activity within the
aquifer, The inorganic nutrient data show that
critical nutrients, such as nitrogen and phosphorus,
were imtially present at low concentrations and
were utilized rapidly during the pilot study.
Emissions of volatile organics to the air from the
DDC wells were negligible.

Implementation of in-situ bioremediation would
replace an EPA approved design for an extensive
pump-and-treat system projected to cost millions
of dollars. HSI GeoTrans is continuing the DDC
pilot well operation while exploring in-situ
remediation technologies to achieve the most
technically acceptable and cost-effective remedy.




