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Background

The shallow groundwater and sediments beneath the TNX Area are contaminated with both dissolved and
residual chlorinated volatile organic compounds (CVOCS) such as trichioroethylene (TCE), carbon
tetrachloride and perchloroethylene (PCE)..The Savannah River Technology Center (SRTC) is studying a
new technology for remediating CVOCS known as GeoSiphon. The GeoSiphon Cell is a large diameter
well uses granular cast iron for filter pack material and is operated by inducing a siphon to-draw
contaminated groundwater through the iron filter pack. As groundwater flows through the granular cast
iron CVOCS are reduced to ethane, ethene, methane, and chloride ions. Previous laboratory and field
studies (ETI, 1996, and Phifer et. al., 1997) conducted by SRTC have shown that granular cast iron is
capable of remediating contaminated at TNX. SRTC will be conducting a Dual Cell test of the GeoSiphon
technology in 1999 to study the hydraulic interaction of multiple cells operating simultaneously.

This repent documents the installation of 3 monitoring wells and 1 pilot hole that were installed to support
the Dual phase test. The three monitoring wells will be used to study the hydraulic interaction between the
2 GeoSiphon cells. Continuous core was collected from the proposed location for the second GeoSiphon
Cell TGSC-2. Depth discrete samples collected from the core were analyzed for CVOCS.

TGSC-2A Pilot Hole

Continuous core was collected to a depth of 52 feet at the TGSC-2A location using steam cleaned hollow
stem augers and split spoon sampling tubes. The total depth of the core was determined by the location of
the confining layer at the base of the unconfined aquifer. Depth discrete bulk sedment samples were
collected from TGSC-2A core, Table 1. Once the core had been removed from the ground, 3-5 cm3
samples of the bulk sediment were immediately collected at 2 feet intervals and at significant Iithologic
changes using a modified plastic syringe. The samples were transferred to 22.5 mL glass vials and 7.5 mL
of deionized water was added to each vial as a suspending solution. Each vial was then sealed with a
Teflon@ lined rubber septa and aluminum crimp top. All samples were refrigerated until analysis. After
the depth discrete bulk sediment samples had been collected the geologist providing tectilcal oversight of
the drilling prepared a detailed lithologic description of the core, (Appendix A).

Prior to sampling the average weight of 10 each 22.5 mL glass vials with 7.5 mL pure deionized water and
a Teflon lined rubber septa and aluminum crimp top (tare) was de&rnined to be 21.79gm. The weight of
the sediment sample was determined by weighing the sealed sample bottle and subtracting the average tare
weight. Each sample was then analyzed using a Hewlett Packard (HP) 5890 gas chromatography(GC)
equipped with an electron capture detector, aflame ionization detector, an HP 19395 headspacc?srtmpler,
and a 60 m widebore capillary column coated with a nonpolar silicone phase. The samples are heated to 70
degrees C in the autosampler prior to injection into the GC to maximize the transfer of CVOCs into the
vapor phase (Looney et al, 1993). A complete set of standards was run with each set of samples for
calibration. This method is a slightly modified version of the newly approved EPA Method 5021 (EPA,
1995) for headspace analysis of CVOCs in soil and water samples.

Results of the depth discrete sediment sampling and analysis Table 1, show that there are residual CVOCS
present in the saturated sediments at the TGSC-2A location. Figure 1 contains contaminant profile for
CVOCS in the TGSC-2A pilot hole. These results are simiiar to the contaminant profile reported by Phifer
et. al., 1997. A geophysical log of the pilot hole was conducted to measure natural gamma, spontaneous
potential (SP), and resistivity of the sediments around the borehole and a caliper log was performed to
measure the diameter of the borehole, Figure 1.
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Table 1 Results from headspace analysis of bulk sediment samples collected from the TGSC-2A pilot
hole.

Sample mglkg 1
Depth (ft) Weight (gin) cdce CC14 tce pce

~
1 1.91 c 1.4E-02 < 3.6E-05 < 1.3 E-134 -- 6.22E-04

2 4.70 c I .4E-02 < 3.6E-05 5.73E-04 1.37E-03

3 3.74 < q.4E-02 < 3.6E-05 1.IOE-03 1.84E-03 A
4 4.37 c I .4E-02 < 3.6E-05 1.63E-03 1.48E-03

4.5 4.90 <1 .4E-02 < 3.6E-05 2.74E-03 --l6.17E-04

5 4.28 < I .4E-02 < 3.6E-05 2.58E-02 4. 17E-04

6.5 4.22 c I .4E-02 2.94E-04 2.83E-02 5.66E-04

7 3.51 <1 .4E.02 1.25E-04 2.02E-02 4.49E-04 +
4

8.5 4.61 c I .4E-02 4.82E-04 1.56E-02 9.51 E-03

9 4.40 c I .4E-02 1.33E-03 2.32E-02 3.69E-04
10.5 4.01 c I .4E-02 1.19E-03 2.55E-02 1.63E-03

tl.5 4.31 c q.4E-02 3.00E-03 3.24E-02 3.97E-04

12.5 4.36 c 1 .4 E-c12 2.89E-03 3.20E-02 1.28E-03
13.5 4.09 <1 .4E432 2.61 E-03 2.99E-02 7.07E-04
14.5 3.77 c I .4E-02 9.76E-04 1.42E-02

1

7.59E-03

15.5 4.83 c I .4E-02 1.45E-04 3.75E-03 7.24E-04

16.5 4.68 c I .4E-02 9.03E-05 1.78E-03 2.68E-03

17.5 4.61 < 1.4E-02 < 3.6E-05 2.13E-03 5.36E-031

18.5 4.05 c -1.4E-02 < 3.6E-05 < 1.3E-04 < 3.6E-05
I

I
19 4.40 <1 .4E-02 < 3.6E-05 2.52E-03 9.42E-03

19.5 4:33 c I .4E-02 < 3.6E-05 c 1.3E-04 2.12 E-04.
20.5 4.61 < I .4E-02 < 3.6E-05 1.45E-02 8.24E-03

21.5 3.69 <1 .4E-02 < 3.6E-05 1.13E-03 3.68E-03

22.5 4.86 <1 .4E-02 < 3.6E-05 1.43E-03 1.76E-03

23.5 4.22 c 1 .4E-02 < 3.6E-05 1.26E-03 7.03E-03

24.5 3.69 c f .4E-02 < 3.6E-(J5 2.54E-03 3. IIE-03

25.5 5.16 < 1.4E-02 c 3.6E-05 4.07E-04 3.17E-03

25.75 3.91 < I .4E-ct2 c 3.6E-05 < 1.3E-04 1.21 E-O:+

26.5 3.76 <1 .4E.02 < 3.6E-05 1.56E-03 1.03E-02

27.5 4.53 c 1.4E-02 c 3.6E-05 1.92E-03 2.19E-02

28.5 5.51 <1 .4E432 < 3.6E-05 1.48E-03 7.89E-03
29.5 4.62 < 1.4E-02 < 3.6E-05 3.31 E-04 3.17E-03
30.5

I 3.94 I < I .4E-02 < 3.6E-05 < 1.3E-04 I 1.75E-03 I
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Depth (ft)

31

31.5

32.5

33.5

34.5

35.5

36

37

38.5

39

40.5

42.5

45

47

48

48.5

49

50.5

51.5

Sample mglkg

Weight (gin) c-dce CC14 tce pce

4.62 c 1 .4E-02 < 3.6E-05 < 1.3E.04 3.72E-04
-1

4.07 < I .4E-02 < 3.6E-05 < 1.3E-04 3.41 E-04

4.24 c 1.4E-02 < 3.6E-05 1.15E-03 -- 1.29E-02

5.11 < I .4E-02 < 3.6E-05 < 1.3E-04 1.70E-04

3.35 < I .4E-02 < 3.6E-05 6.50E-03 3.32E-03

3.75 c 1 .4E-02 < 3.6E-05 < 1.3E-04 3.90E-04

4.48 <1 .4E-02 < 3.6E-05 < 1.3E-04 1.48E-03

3.91 < I .4E-02 < 3.6E-05 < 1.3E-04 2.25E-04

3.52 c I .4E-02 < 3.6E-05 4.31 E-03 3.54E-03

4.10 <1 .4E-02 < 3.6E-05 < f .3E-04 2.65E-04

3.92 < I .4E-02 < 3.6E-05 5.38E-04 4.62E-04

4.86 c 1.4E-02 < 3.6E-05 1.62E-03 6.73E-03

3.87 < q.4E-02 < 3.6E-05 < I -3E-04 1.72E-04

,3.62 < I .4E-02 < 3.6E-05 2.09E-03 9.13E-04

4.15 c q.4E-02 < 3.6E-05 < 1.3E-04 3.00E-04

4.50 c I .4E-02 < 3.6E-05 < I-3E-04 < 3.6 E-(J5

4.13 < I .4E-02 < 3.6E-05 < 1.3E-04 < 3.6E-05

4.40 c 1.4E-02 < 3.6E-05 9.78E-04 3.98E-03

3.86 < I .4E-02 < 3.6E-05 < 1.3E-04 1.29E-04

..
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Monitoring Well Installation

Three monitoring wells, TCM,4, TCM5, and TCM8, were installed through a hollow stem auger. A 4 %”
diameter hole was augered 20 feet for the installation of each monitoring well. Two inch diameter
Schedule 40 PVC casing and slotted well screen was used to construct each well. An artificial filter pack
of sand was tremied into the hole using the hollow stem augers. Bentonite pellets were used to complete
the well to the surface. Table 2 and F!&tres 2-4 contain the well construc;on details for each well._ After
the wells were installed they were dev;loped using air pumping and a submersible electric pump until the
water was clear, <15 NTU.

Table 2 Well construction details for monitoring wells TCM4, TCM5, and TCM8 and pilot hole
TGSC-2A.

Well ID

TGSC-2A

TCM4

TCM5

TCM8

m
71094.12 ! 16173.29 I 97-27 I ma.

71140.75 16174.67 96.83 2.25

71122.37 16174.26 97.11 2.25

71125 16130 97 2.25

1
Length Depth to

of Top of
Screen Filter

(ft) Pack (ft)

n.a. I n.a.

*

15 1

15 1

15 1

Depth to I Tota~

-?-

Bottom Drilled
of Filter Depth
Pack (ft) (ft)—

n.a. I 52

a=20 20 —

20 20—
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Figure 1 Geophysical log and trichloroethylene profile for TGSC-2A.
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Figure 2 Monitoring well construction diagram for monitoring well TCM4.

Monitoring Well Construction Diagram --

,ubcontrador OriUer
Jim Hill Jr. I

Qell InataltstIon Teeh O.SJCO. Name
—

98 Jay Noonkester

nber SRS CoorWnatea SanitarySeal Elevation
—

North71140.75, East 16174.67 96.83 ft. m.s.l
—

Note-All measurements are from ground
surface at start of boring (measrmments to
naaraat 0.1 foot).

1. Total Dni OapthJHoteDiameter 20 feat /4 lR ind!es .

2. CasingfScmenTaliy (Measuredto Nearest 0.01 foot)

a) Sump and ptvg Length 2.75 feet

b) Swmr Length 15 feet

e) Casing JointLengths(Measured in UphoieSaquerree
tk.rrrTop of Screen) 5 feet

d) Depth toToP of Screen 2.25 ‘-t

3. Depthsto Centraliiera n.a.

4. Total &pth of InstalledWatl 20 feet

5. CasingStidr Up (Standard2.S AG.S.) ~ fact

6. Oepthto Top of FilterPaw 1 foot
. .

7. Oapthto Top of Fw Sand Seal n.a. -

8. Depthto Top of SerrtoniteSeal IJfeet

9. Thicknessof Grout n.a. —

I-@--l

—
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Figure 3 Monitoring well construction diagram for monitoring well TCM5.

Osn 30-% (km 4-7-97)

Monitoring Well Construction Diagram --

ring Subsoi-trader miller
!TC Jim Hill Jr.
;e of Well lrwtwatwrl Tesh O.S_fCO.Name
15.1996 Jay Noonkester
UNUrnher SRS Coordhates San’harySeal Elevation
:M5 North 71122.37, East 16174.26 97.11 ft. m..s.l

NoHII meaaurementa are from ground
surface at start of boring (measurements to
nearaat 0.1 foot).

1. Total DriltedOepthrl-ioksD@meter 20 feet /4 In *S

2. Cssir@Sswn Tally (Measuredto Neareat 0.01 foot)

a) Sump and ptugLsngth 2.75 feet

b) Screen Len@ 15 feet

c) Casing JointLengths{Measuredin UphofeSeqrsanse
fromTop of Screen) 5 feat

d) Oepth tO Topof Screan 2.25 f*t

3. Oepthato C-enfraGzersn.a.

4. Total Oepthof InstalledWell 20 feet

5. Caaing SticXUp (Standard2S AG.S.)~5 feet

6. Oepthto Top ofFiiterPack I foot

7. Oeprhto Top ofF* SandSeal n.a. -

& Oapthto TopofSentoniteSeal Ofeet

9. Thii of Grout n.a.

I-@+
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Figure 4 Monitoring well construction diagram for monitoring well TCM8.
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FqSubcontractor Drilfer
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Not+ll meaauremenk are from ground
surfaca at start of boring (measurements to
nearest 0.1 foot).

1. TotalDrilfadDeprhiliola Oiamater 20 f-t /4 In in~es

2. CSSb@.SCOSSnTally (Meaauredto Neareat 0.01 foot)

a) Sumpand Plug Length 2.75 feet

b) Screen Length 15 feet

c) CasingJointLengths(Measured in UphotaSequence
fromToP ofScmsn) 5 feet

d) &pth tOTopOfSsrearr 2-25‘=t

3. Depthsto Centraliiera n.a.

4.

5.

6.

7.

8.

9.

TotalOepthof Inaral!edWell 20 feat

CasingSfidr Up (StandardZS AG.S.)2..Z5~.

oe~ toTopofFiierPack 1fmt

OepthtoTopofFW sandSeal n.a.

oepthtoTopof6entoniteSeal o fact

Thi*ss of Gmtrt n.a.
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