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Memorandum
To: Brian Renaghan, CIV AFCEE/EXA
Mike Dobbs, DES-DDC-EE
From: Kevin Sedlak
Tom Holmes
Date: 1 December 2008
Re: Thermal SVE Final Soil Sampling Event

Source Areas Loess/Groundwater Remedial Action
Dunn Field- Defense Depot Memphis, Tennessee
FA8903-04-D-8722-0043

engineering-environmental Management, Inc (e’M) has prepared this report to present
the results of the Thermal Soil Vapor Extraction (TSVE) final soil sampling event on
Dunn Field at Defense Depot Memphis, Tennessee (DDMT). This work was performed
for the Defense Logistics Agency under Contract FABS03-04-D-8722, Task Order 0043
to the Air Force Center for Engineering and the Environment.

INTRODUCTION
Subsurface Soil Treatment

The loess and underlying sandy clay is being treated with thermal-enhanced SVE using
in situ thermal desorption (ISTD), which involves heating the subsurface to accelerate
the mobitization of chlorinated volatile organic compounds (CVOCs), and SVE to remove
the CVOCs from the formation. The treatment interval is from 5 feet to 30 feet below
ground surface (bgs) in most areas. The ISTD technology heats subsurface soils via
radiation and conductive heat transfer. Soil temperatures throughout the treatment area
are raised to near the boiling point of water, 90 to100 degrees Celsius (°C), by heating
elements inside the vertical heater wells; steam is generated; contaminants are
volatilized; and vapors are removed by SVE. The TSVE system began operations on 27
May 2008. As of 23 November, 12,306 pounds of CVOCs are estimated to have been
removed from the loess.

Loess Soil Confirmation Sampling

Soil confirmation sampling was described in the Dunn Field Source Areas Loess/
Groundwater Remedial Action Work Plan (RAWP). The interim confirmation soil
sampling was to be performed when monitoring indicated soil temperatures in the
treatment areas at 90 °C and vapor concentrations at asymptotic levels below 100 ppm
on photoionization detector (PID) measurements. The interim sample event was
tentatively scheduled for Day 80 to 90 of TSVE operations. Round 2 soil samples were
to be collected at the completion of the planned treatment period after Day 105 (9
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September). If necessary, a final round of confirmation soil samples was to be performed
following additional TSVE operations and cool-down.

The remedial action objective (RAQ) for the loess will be met if the average
concentration in a treatment area (defined as TA-1, TA-2, TA-3 and TA-4) for each
CVOC is below the remegdiation goal (RG), and no individual sample result exceeds the
RG by a factor of 10 or more. For samples that are non-detect, the average will be
calculated using one-half the sample quantitation limit (faboratory reporting limit [RL]).

Following the Round 2 sampling event and discussions at the October 2008 BCT
meeting, the soil confiration sampling program as described in the RAWP was revised
to include additional soil samples prior to system shut-down. Since the majority of the
Round 2 samples were below RGs, it was estimated that the RGs could be met through
extended treatment with verification through additional confirmation samples prior to the
cool-down period.

Confirmation Sample Results

Interim soil samples were collected 18 to 20 August. Because the interim sampling
criteria for soil temperature and PID measurements were not met, only 30 soil samples
were collected from 22 locations. The interim sample results were presented in a
memorandum dated 29 August 2008. Ten samples had no CVOCs detected above
standard RLs and three samples had CVOCs reported at less than 10% of the
applicable RG. Nine samples exceeded the RG for one or more CVOCs by a factor of 10
or more.

Round 2 soil samples were collected 10 to 12 September; 34 soil samples were
collected from 27 soil borings. Samples were collected at all locations and depths
specified in the RAWP, except at the 13 interim soil samples that were well below RGs.
The Round 2 sample resuits were presented in a memorandum dated 22 September
2008. Thirteen samples had no CVOCs detected above standard RLs and seven
samples had no CVOCs reported above the RGs. Eight Round 2 samples exceeded the
RG for one or more CVOCs by a factor of 10 or more.

Round 3 soil samples were collected 2 October; 12 soil samples were collected from 8
soil borings. The Round 3 sample results were presented in 2 memorandum dated 15
October 2008. Three samples had no CVOCs detected above standard RLs and two
samples had no CVOCs reported above the RGs. Six Round 3 samples exceeded the
RG for one or more CVOCs by a factor of 10 or more.

Round 4 soil samples were collected 20 October; 7 soil samples were collected from 5
soil borings. The Round 4 sample results were presented in a memorandum dated 30
October 2008. One sample had no CVOCs detected above standard RLs and two
samptes had no CVOCs reported above the RGs. Three Round 4 samples exceeded the
RG for one or more CVOCs by a factor of 10 or more.

System Operations

The RGs were met in TA-1D in the Interim samples and the heater wells in that area
were shut-down on 19 September 2008.

The RGs were met in TA-1A, TA-1B and TA-3 in the Round 2 samples. However, TSVE
treatment was continued based on vapor sample results and PID readings.
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The RGs were met in TA-2 in the Round 3 samples. The heater wells were shut down in
TA-1A, TA-1B and TA-2 and TA-3 on 9 October.

The RGs were met in TA-1E in the Round 4 samples, but TSVE treatment was
continued based on vapor sample results and PID readings. The vapor extraction
system was re-balanced on 29 October; vapor extraction was shutdown in TA-1A and
reduced in TA-1B, TA-2 and TA-3 in order to increase vapor extraction in TA-1C, TA-1E
and TA4.

Additional VEWSs

The Round 2 sample from LSB-14 at 29 to 30 feet bgs had a strong odor and a PID
reading of 1000 ppm. Foliowing sample collection, Terratherm installed a 1.5-inch
diameter vapor extraction well with the screen at 28 to 30 feet bgs. Sand was placed
around and above the screen and high temperature grout was used to seal the VEW.

During Round 3, VEVVs were installed in each of the borings where Round 2 soil
sampies exceeded the RGs by a factor of 10 or more (LSB-4, LSB-5, LSB-14, LSB-23,

1L SB-25 and LSB-30). Following Round 3 sampiling, the selected borings were drilled to a
depth of 30 feet bgs and reamed to 3.5-inch diameter (LSB-4 hit refusal at 20 feet). e’M
installed a 2-inch diameter VEW with a 5-foot screen at varying depths based on sample
results. Filter sand was placed from boring termination to a depth of 5 feet bgs and high
temperature grout was used to seal the VEW from 0 to 5 feet bgs.

Based on the high CVOC concentrations in Round 4 samples at LSB-4-10-11, LSB-23-
28-29 and LSB-30-11-12, VEWs were installed approximately 5 feet north and south of
each of these borings. An additional VEW was also installed in the area of TA-4 where
steam venting has been a problem (10 to 15 feet east of LSB-23). High temperature
grout was used to seal the VEWSs above the sand pack.

VEW Sand Pack Interval  Screen Interval
(feet, bgs) (feet, bgs)

LSB4 N/S 8-13 10-11

LSB-30 N/S 9-14 11-12

LSB-23 N/S 25-30 27-29

TA4 5-23 1823

FIELD ACTIVITIES

The final round confirmation samples were collected 11 November (Round 5) and 17
November (Round 6). The field activities consisted of the collection of four so0il samples
from three borings during Round 5 and one soil sample during Round 6. The sample
locations are listed on Table 1 and the locations are shown on Figures 1, 2 and 3.

Soil Sampling

Confirmation sample borings were drilied 1 to 3 feet from the Round 4 borings. Samples
were collected at the depths specified in Table 1. Samples were collected in accordance
with the “Hot Soil Sampling Procedure” from the RAWP using direct-push sampling
technique with a Geoprobe 6620DT. Soil cores were collected in a Teflon disposable
sleeve, capped at both ends, cooled in ice and sampled using En Core® samplers. At
each sample depth, three En Core®’s were collected for VOC analysis. An additional 4-
ounce soil jar was collected to allow the laboratory to screen the soil samples prior to

3
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VOC analysis and one 2-ounce glass jar was collected for soil moisture. Samples were
sent to Microbac Laboratories in Marietta, Ohio, for expedited analysis. The samples
were analyzed for volatile organic compounds (VOCs) by EPA Method 8260.

Vapor Menitoring

PID readings are collected daily, except Sunday, at the thermal SVE system vapor
treatment area. Measurements are made at four locations: the well field influent prior to
any treatment; the influent to the granular activated carbon (GAC) treatment vessels;
between the two operating carbon treatment vessels; and at the vapor discharge.PID
readings have been collected biweekly at the vapor extraction header pipe from each
treatment area; the readings frequency was increased to every other day on 12
September.

SUMMARY OF FINDINGS
Soil Analytical Results

The analytical results for the final soil samples are summarized on Table 2, which lists
the resuits for the primary CVOCs and for other VOC analytes detected above the
reporting limit (RL) in one or more samples. CVOCs detected above the RG are shown
in bold type and are also underlined where detected above 10 times the RG. Non-detect
results with an RL above the RG are shaded.

Comparison of the analytical results against the RGs is summarized below. During
Round 5, three samples had CVOCs detected at concentrations below RGs; and one
sample had CVOCs detected above 10 times an RG. That location (LSB-4-10-11) was
re-sampled in Round 6 and the results were below RGs. One Round 5 sample (LSB-23-
28-29) had a laboratory RL for 1,1,2,2 tetrachloroethane slightly above the RG.

CVOC Not Detected RG notExceeded RG Exceeded RG x 10 Exceeded
above RL
- LSB-4-10-11 (Rnd 6) - LSB4-10-11 (Rnd 5)
- LSB-23-28-29 - -
- LSB-30-11-12 - -
- L.SB-30-25-26 - -

Vapor Monitoring Results

The daily PID measurements for the well field influent and the GAC infiuent are shown
on Figure A-1 and the PID measurements for the treatments areas and the well field
influent are shown on Figure A-2. The system PiD readings decreased to below 50 ppm
in November. PID measurements in the treatment areas also decreased in November,
with all areas below 50 ppm, except in TA-4 where November PID readings have been
as high as 120 ppm.

CONCLUSIONS

The analytical results for all soil confirmation samples are summarized on Table B-1,
which lists the results for the primary CVOCs. None of the final samples at any of the 47
sample locations identified in the RAWP exceed an RG by a factor of 10 or more, and



S63

Thermal SVE Final Soil Sampling Event December 2008

the average concentration for each of the primary CVOCs in TA-1, TA-2, TA-3 and TA4
is below the RG. Therefore, the RAO for the thermal SVE treatment areas has been met.

The heater wells were shut down in TA-1E on 6 November and in TA-1C and TA-4 on 20
November. The vapor extraction system was shutdown in TA-1B, TA-1D, TA-2 and TA4
on 7 November, but will continue to operate in TA-1C, TA-1E and TA-4 through 4
December.
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TABLES

1 Final Soil Sample Locations
2 Soil Analytical Results Summary



$63

eyep ejdwes oN]  9z-6z  [z2'081z08] 11119182 0£-8S1 eu Jivl
(sBq 109} g 01 §1€) 000'66) - 30C9| Zb-L)  |LZ0BIZOB| 11 118L8Z 0e-887 eu JivL
'000'129 - 301 '000'058'2 - ¥Og-Z2'2'L 1118 01SQ ejidwes gy §Q
129} 62 0} | WOy AGY Je esuodsey Q03| 62-82  [L.'ovizog| #9'622082 £2-887 3¢ YL
000'PZL - 3002 -000°L¥S - 301 000056 -¥Od-Z22 L Ll 1i-0b  |pZeoizoe| 88 iE6LBT #8871 08¢ DLVL
{681} synsey |eophjeuy Jusigees)-eid (y) \ideq (u) W) al 4l uoped0T |ealy Jusunear)
ojdwe Bupsey Bujyyion Bupog jlog dIN

eassauue 's|ydwep j0deg esueeq - pjeld uwng
NVId ¥HOM v Y3LVMANNOMO/SSI0T SY3HVY I0UNOS
IN3A3 ONNdWYS 3AS TYIWNIHL TV¥NI4
SNOILYDIOT I1dWVS TI0S

L 31avl




63

<

pesnbss Me|As] 'pajig) RSN [0UCD ANEND D

pelewnsy o

TGN 24 9A0QE PUB TH MO|OG POJBLIIISE LUOJBNLAOULOY) |5

(1) ywr Buroday o>onn mo.u,bo.mon_.ﬁz >

DY <jiiyipepsus
Oy X0f Sulepun
OH 8peedx3 :pjog
O ri00 0 8€50°0 601'0> r 6840 D8sLo 68'8 (euoueng-z) Maw
0 S9L'0 D 85680 0ol LS¥'0 D ey o 91 oucjedy
(By/Bw) 820AD 0410
ZE500°0> 85¥00°0> £L20°0> §6800°0> 8500°0> ¥620'0 OpLOJYd [AUIA
r €2600°0 [ LZ200°0 £220°0> f 86800°0 [ 92€0°0 0Z84'0 CITENELY-T T
491000 85p00°0> £L20°0> §6000°0> 4651000 0025°) SUBYIB0LONDIQ-Z' | -BUBY)
ZE500°0> 85900°0> £420°0> §6800°0> 6500°0> 90840 SUBLIS0LOjLUORS |
ZES00°0> 85900°0> £420°0> §6800°0> 6500°0> SO0£0'0 epHOjyR BusjALie
4801000 I 185000 £420°0> 4285000 4 95500°0 05540 SuUaLIBIOYIQ-Z'1-810
£41200'0> ¥8100°0> [ 92200 ZPE00°0> 8£200°0> 02180 ULI0J0I0[YD
ZES00'0> 65900°0> £420°0> §5200°0> 6500°0> 05120 eplojyoRNa} uoq.eD
81E00°0> §1200°0> ¥810°0> £1500°0> ¥S£00°0> 6Z£0'0 SUBLIO0IONDIA-Z'|
6£000'0> 15500°0> 12€0°0> £010°0> 80.200°0> 00510 euUBYIS0IONYDIA-1'L
Z€500'0> 85900°0> £L20°0> §6800°0> 8500°0> 1290°0 SUBLIBOIOKOML-Z L'}
81£00'0> §2200°0> ¥910i02...... [ 8v00°0 [ll:i44] ZLL00 SUBLIO0IONIBIRL-Z'Z'L'L
DY $8001 (By/Bui) s30AD Aeilijid
Ol-VL ol-Vi VL olvLl ob-vi eoly
g punoy g punoy g punoy g punoy § punoy jueAs
800Z/L1/LL 800Z/1LILE 8002/ b/LE 800Z/LH 1L 8002/LL/LL eeq
92-62-0£-9S7  Z1-11-0£-9871  62-8Z-€2-8S71  LI-0-8ST L1-0L--887  Sidwes

INIAZ ONINdWYS 3AS TYWHIHL TvNIA
ABYIIINNS SLINSAY IYOLLATYNY 108
Z3avl

passsuus} siydweyy jodaq asuae(] - pI8i4 uung
vd ¥31VYMANNOYY/SSI0T Sy3dy I08N0S



Thermal SVE Final Soil Sampling Event December 2008

1
2
3

Figures

Final Soil Sample Locations — Treatment Area 1
Final Soil Sample Locations — Treatment Area 2
Final Soil Sample Locations — Treatment Areas 3 and 4
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Appendix A

PID Measurements




FIGURE A-1
VAPOR SYSTEM PID READINGS
THERMAL SVE FINAL SAMPLING EVENT
SOURCE AREAS LOESS/GROUNDWATER RA
Dunn Field - Defense Depot Memphis, Tennessee
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Appendix B

Soil Confirmation Samples
CVOC Analytical Results
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