DEPARTMENT OF THE AIR FORCL
HEADOUARTERS 377110 AR BASE WING (AFMU)

FEB 19 2016

Colonel Eric H. Froehlich
377 ABW/CC
2000 Wyoming Blvd SE

Kirtland AFB, NM 87117-5600 | RECEIVED

Mr. John Kicling

Chief, Hazardous Wasle Bureau

New Mexico Environment Departiment
2905 Rodeo Park Drive Last, Bldg |
Santa Fe, New Mexico 87505 NMED
Ha-ardous Waste Bureau
Dear Mr. Kieling

Please find attached, “Air Sparging and Soil-Vapor Extraction Pifot Study Letter Report”.

The letter report summarizes the Air Sparging (AS)/Soil-Vapor Extraction (SVE) Pilot Study that was
performed at the Bulk Fuels Facility at Kirtland Air Force Base between June and December 2014, The
report describes the pilot-study AS/SVE system and the activities conducted during operation, followed
by presentation of the field and analytical resulls, data interpretation, and finally, conclusions glcancd
from the study.

I you have any questions or concerns, please contact Mr, L. Wayne Bitner at (505) 853-3484 or at
ludie.bitnerf@us.af.mil or Ms. Victoria Branson a1 (505) 846-6362 or at vicloria.branson(cdus.af.mil.

Sincerely

“RIC H. FROEHLICH, Colonel, USAF
Commander
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discussed above. The zone of influence of AS on EDB concentrations in the shallow groundwater did not
appear to exceed 10 to 15 feet from the AS well.
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Table 5. KAFB-10617 Field Measurements

Depth to Spec Alkalinity
Gallons | Groundwater | Temperature Cond DO ORP | Turbidity | (mg/L as
Location Name | Sample No. Date Time Removed (ft btoc) °c) pH (S.U.) | (uSlem? | (mg/L) (mV) (NTU) CaCO0,)
Baseline Groundwater Samples
KAFB-10617 GW1682 6/19/2014 1718 51 480.52 19.27 8.06 368.0 8.58 209 0.71 NA
KAFB-10617 NA* 6/23/2014 1657 51 480.30 19.54 7.37 381.8 8.68 243 0.41 NA
KAFB-10617 GW1683 6/30/2014 1215 51 480.52 20.22 7.65 397.2 6.08 203 1.17 160
Weekly Groundwater Samples
KAFB-10617 GW1684 7/9/2014 1053 51 480.55 19.45 7.76 380.9 9.73 169 0.75 148
KAFB-10617 GW1685 7/16/2014 1123 51 480.31 18.85 7.82 375.9 7.80 182 0.88 140
KAFB-10617 GW1686 7/23/2014 1113 51 480.63 19.08 7.72 354.7 8.47 189 0.57 105
Biweekly Groundwater Samples
KAFB-10617 GW1687 8/6/2014 1057 51 480.14 18.86 7.66 379.3 9.40 190 0.28 136
KAFB-10617 GW1688 8/20/2014 1023 51 480.22 18.76 7.69 365.5 9.13 230 0.27 136
KAFB-10617 GW1689 9/3/2014 1104 51 480.00 19.01 7.79 357.0 6.52 175 1.52 152
KAFB-10617 GW1690 9/17/2014 1159 51 480.03 18.38 7.98 407.4 7.98 196 0.44 160
Triweekly Groundwater Samples
KAFB-10617 GW1691 10/8/2014 1402 51 480.07 18.44 7.90 427.4 7.80 135 0.69 120
KAFB-10617 GW1693 10/29/2014 1151 51 480.13 18.49 7.79 409.2 8.96 194 0.54 136
KAFB-10617 GW1694 11/20/2014 1104 51 480.21 18.11 7.80 407.3 8.40 155 1.35 132
KAFB-10617 GW1695 12/10/2014 1123 52 479.30 17.57 7.79 381.7 8.00 191 0.47 132
KAFB-10617 GW1696 12/18/2014 1211 52 479.13 17.76 7.75 384.8 8.95 178 0.41 128
Final Groundwater Sample®
KAFB-10617 GW1697 1/20/2015 1046 52 479.11 17.89 7.59 385.5 6.50 158 0.82 148

*Sample was not collected.

2 Final groundwater sample was collected after Air Sparge/SVE system was decommissioned.
°C - Degrees Celsius.

uS/cm2 - Microsiemens per square centimeter.
AS - Air sparge.

CaCOgs; - Calcium carbonate.

DO - Dissolved oxygen.

ft btoc - Feet below top of casing.

KAFB - Kirtland Air Force Base.

mg/L - Milligram per liter.

mV - Millivolt.

NA - Not applicable.

No. - Number.

NTU - Nephelometric Turbidity Unit.

ORP - Oxidation reduction potential.

S.U. - Standard unit.

SVE - Soil-Vapor Extraction.
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Table 6. Kendall-Tau Test of EDB Concentrations in
Well KAFB-10617 vs. Time during AS/SVE Pilot Test

Kirtland AFB BFF

Air Sparge and Soil-Vapor Extraction Pilot Study Report

Pair of Variables| Valid N Tau Z p-value
Date vs. EDB 14 -0.099 -0.493 0.622
Date EDB
6/19/2014 0.248
6/30/2014 0.223
7/9/2014 0.263
7/16/2014 0.284
7/23/2014 0.193
8/6/2014 0.334
8/20/2014 0.209
9/3/2014 0.267
9/17/2014 0.178
10/8/2014 0.157
10/29/2014 0.341
11/10/2014 0.286
12/10/2014 0.204
12/18/2014 0.195
Page 1 of 1
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APPENDIX 1
Soil Boring Log KAFB-106217
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APPENDIX C - WELL INSTALLATION DATA

PROJECT NUMBER BORING NUMBER
376920.05.02.01 KAFB-10617 SHEET 1 OF 9
PROJECT : 57106 TO313 .OCATION : VA Field -
ELEVATION : COORDINATES :
DRILLING METHOD AND EQUIPMENT USED : ARCH 30K Pullstar Rig DRILLING CONTRACTOR : WDC Exploration & Wells / Joe Villegas
WATER LEVEL 488 7112’ START : 11/13/2008 10:50 END : 11/19/2008 1045 LOGGER : K. Mouzakis
NEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT} PENETRATION SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MQISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTARUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIL STRUCTURE, ID, AND ORGANIC VAPOR READING (PID}
AND 6"-6"-6" MINEAALOGY.
TYPE (N)
0
GOODf GB WELL GRADED SAND (SW), brownish yellow (10 YR VOC = 0.2 ppm
dry to damp, no plasticity, fine sand
10.=l !
GOOn| GB WELL GRADED SAND (SW), strong brown (75 YR 5/8). | VOC =0.3 pom
3 dry to damp, low plasticity, trace clay 1
20
GOOD| GB MLL@ADEM&NDMMMSJM_OMG VOC = 0.1 ppm
= damp, low to medium plasticity, trace clay 1128 Making 20-40' connection
1135 Drilling 1o 40'
30|
GOOD| GB POORLY GRADED SAND WITH -SC VOC = 0.0 ppm
= strong brown (7.5 YR 5/8), damp, medium plasticity
40 _ |
GooD|  GB POCRLY GRADED | slipwish brown (10 YR | VOC = 0.0 ppm
| 5/6), damp, low to medium plasticity, trace clay _1 1210 Making 40-60" cannection
1220 Drilling to 60"
50 _ ==
GOOD, GB Y VOC = 0.0 ppm
= 5/8), damp, medium plasticity, trace gravel
-~ -

Fivtland 4FR
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APPENDIX C - WELL INSTALLATION DATA
] PROJECT NUMBER BORING NUMBER
9 376920.05.02.01 KAFB-10617 SHEET2 OF 9
i
’ SOIL BORING LOG
PROJECT : §T106 TO313 LOCATION : VA Field
ELEVATION : COORDINATES :
DRILLING METHOD AND EQUIPMENT USED : ARCH 30K Pullstar Rig DRILLING CONTRACTOR : WDC Exploration & Wells / Joe Villegas
WATER LEVE!L 488 7/12° START : 11/13/2008 10:50 END : 11/19/2008 1045 LOGGER : K. Mouzakis
DEPTH BELOW SURFACE (FT) STANDARD S0l DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION SOIL NAME, USCS GROUP SYMBOL, GOLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIL STRUCTURE, 1D, AND ORGANIC VAPOR READING (PID)
AND 6"-6"6" MINERALOGY.
L TYPE (N}
60 60| 5.8 T4-24-02 SAME AS ABOVE VOC = 0.2 ppm
2l | Sample ID: ST106-SS-10617-60 _
collected on 11/13/2008 at 13:30
2 GOOD GB POORLY GRADED SAND (SP), strong brown (7.5 YR J
 plasticity 1335 making 60-80" connection
_| 1345 Drilling to 80'
VOC =0.2 ppm
702 —
GooD| GB Mmmwww&. VOC = 0.0 ppm
= dry to damp, no plasticity ]
80 __ - e
GOOD| GB SAME AS ABOVE VOC = 0.0 ppm
_ _| 1410 Making 80-100' connection .
1420 Drilling to 100", Hose is starting to clog.
80 =]
GOCD| GB POORLY GRADED SAND (SP), strong brawn (7.5 YR 56}, VOC = 0.0 ppm
N moist, low plasticity, trace weathered rock and clay -]
100 = .
FAIR GB SAME AS ABQVE VOC = 0.0 ppm
= _| 1505 Making 100-120 connection 1L
1515 Drilling to 120
_ _| 1545 Trip Blank labeled ST106TB10613112( ]
1545 Hose clogged. Joe injecting water.
110 __ - -
FAIR GB SAME AS ABQVE VOC = 0.0 ppm
o excepl strong brown (7.5 YR 5/8) R _
Kirtland AFB Puge 56 of 108 May, 2009




APPENDIX C - WELL INSTALLATION DATA

PROJECT NUMBER

376920.05.02.01

BORING NUMBER

KAFB-10617

SHEET 3 OF 9

@ cHzmMHILL
-

SOIL BORING LOG

PROJECT : ST106 TO313

LOCATION : VA Field

ELEVATION : COORDINATES :
DRILLING METHOD AND EQUIPMENT USED : ARCH 30K Pullstar Rig DRILLING CONTRACTOR : WDC Exploration & Wells / Joe Villegas
WATER LEVEL 488 7/12' START : 11/13/2008 10:50 END : 11/19/2008 1045 LOGGER : K. Mouzakis
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIL STRUCTURE, ID, AND ORGANIC VAPOR READING (PID)
AND 8"-6"6" MINERALOGY.
TYPE {N)
120 664 58. 19-2035 | SANDY [EAN CLAY (C1), velowish brown (T0.YASE | VOC =00 ppm
- moist, medium plasticity | Sample ID: ST106-S5-10617-120
collected on 11/13/2008 at 1700
FAIR GB SAME AS ABOVE _| Sample ID: ST106-85-10617-120DUP
collected on 11/13/2008 at 1700
= _} 1710 Making 120-140' connection
10/14:
_ | 0720 Drilling to 140’
VOC = 0.0 ppm
130 __ ] 0800 Cyclone clogged. =
NO SAMPLE, CYCI ONE CLOGGED. 1070 Unclogged.
140
POOR] GB SAME AS 121.5-130° SAMPLE. but we! from injegted VOC = 0.0 ppm
il water. _| 1030 Making 140-160' connection.
1040 Driliing fo 160",
150 ! ]
FAIR GB SAME AS ABOVE VOC = 0.0 ppm
160 _ =
FAIR GB SAME AS ABOVE VOC = 0.0 ppm
_ _| 1142 Making 160-180’ connection
1213 Drilling to 180'
170 e
FAIR GB WELL GRADED SAND (SW). yeliowish brown (10.YR 5/6), VOG = 0.2 ppm
wet from injected water, coarse sand - no fines, trace J
gravel and twigs
- = II
Kirtland AFB Page 57 of 108 May, 2009
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APPENDIX C - WELL INSTALLATION DATA

1 [PROJECT NUMBER BORING NUMBER
eﬁ 376920.05.02.01 KAFB-10617 SHEET 4 OF 9
@ CcH2MHILL
SOIL BORING LOG
PROJECT : ST406 TO313 LOCATION : VA Field
ELEVATION : COCRDINATES :

DRILLING METHOR AND EQUIPMENT USED : ARCH 30K Pullstar Rig

DRILLING CONTRACTOR : WDC Exploration & Wells { Joe Villegas

WATER LEVEL 488 7/12' START : 11/13/2008 10:50  END: 11/19/2008 1045 LOGGER : K. Mouzakis
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESGRIPTION COMMENTS
INTERVAL (FT) PENETRATION 50IL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF GASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIL STRUCTURE, ID, AND ORGANIC VAPOR READ ING (PID)
AND B"-6™-6" MINERALOGY.
L TYPE (N) —
180 Driller stopped injecting water
= | 1310 Making 180-200 connection )
1310 Drilling to 200°
2 FAIR GB WELL GRADED SAND (SW), yellowish brown {10 YR VOC = 0.0 ppm .
wet, frace fines
180 __ = ——
GOOD| GB m&a&nmmmmmsnmmm VOC =0.0 ppm
&Y wet, trace gravel | =
- | sample ID: ST106-55-10617-200 *
200 _ | _ | collected on 11/14/2008 at 1410 o
6"6"3"| S8 12-17-19 200-200.5: SAME AS ABOVE VOC = 0.4 ppm
_ 200.5-201.5: LEAN CLAY (CL), yeflowish brown (10YF _| 1415 Tripping out Dritl pipe
damp, medium to high plasticity 1430 Tripping in 9 /8"
J | Practice 5 foot split spoon - 2.5 recovery Lay _|
GOooD| GB WELL D SAN wish brown (10 YR 5/6)
" malst, coarse grained, trace gravel and weathered roct ‘{ VOC = 0.0 ppm _
11/15:
= _| 0840 Making 200-220° connection N
0957 Drilling to 220'
210 | _
Goob|  GB SAME AS ABOVE but 5% gravel VOC = 0.0 ppm
220 o o
GOOD| GB }MELLQBADEQ&&NDJSMJ&LMM&M VOC = 0.0 ppm
i loose _| 1020 Making 220-240° connection 4
1030 Drllling to 240"
230 =
GooD| GB WELL GRA A (GW), light VOC = 0.0 ppm
A brownish grey (10 YR &/2}, damp _ _
Kirtland AFB Page 58 of 108 May, 2009



APPENDIX C - WELL INSTALLATION DATA

PROJECT NUMBER BORING NUMBER _'
@ 376920.05.02.01 KAFB-10617 SHEETS OF 9
CH2Z2IMHILL
SOIL BORING LOG I
PROJECT : 5T106 TO313 LOCATION : VA Field
ELEVATION : COORDINATES :

DRILLING METHOD AND EQUIPMENT USED : ARGH 30K Pullstar Aig

DRILLING CONTRACTOR : WDC Exploration & Wells / Juan

WATER LEVEL 488 7/12'

START : 11/13/2008 10:50 END : 11/19/2008 1045

LOGGER: K. Mouzakis

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL {FT} PENETRATION SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIL STRUCTURE, ID, AND ORGANIC VAPOR READING (PID)
AND 666" MINERALOGY.
TYPE (N) 11/15
240 6°4"0"]  S.5. 40 WELL GRADED SAND WITH GRAVEL (SWI. gkt VOC = 0.0 ppom
brownish gray (10 YR 6/2), moist, coarse sand _| Sample ID: ST106-85-10617-240
collected on 11/15/2008 at 1050
= GOOD| GB WELL GRADED SAND (SW), light brownish gray (10Y _} VOC =0.0 ppm A
6/2), dry, fine to coarse sand 1100 Making 240-260' connection
_ | 1120 Drilling to 260" |
250 S
GOOD{ GB WELL GRADED SAND WITH GRAVEL (SW), light VOC = 0.0 ppm
_ brownish gray (10 YR 6/2), dry _ _
260 -
GOOD| GB W), fi wish brown (10 VOC = 0.0 ppm
o YR 6/4), dry, loose _| 1130 Making 260-280' connection -
1140 Driling to 280"
270 § =
GOOD| GB L GRADED SAND (SW), light yellowish brown (10 YR VOC = 0.0 ppm
] 6/4), dry, loose, trace gravel o .
280 | |
GOODl GB WELL GRADED SAND WITH GRAVEL (SW), pinkish_ VOC = 0.0 ppm
i aray (7.5 YR 7/2), dry, loose —{ 1200 Making 280-300" connectlon _
1210 Drilling to 300"
290 =i L
GOOD| GB WEL D SAND (SW), light yellowish brown (10 VOC = 0.0 ppm
= YR 8/4), dry, loose Bl 4
1
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APPENDIX C - WELL INSTALLATION DATA

PROJECT NUMEER BORING NUMBER
376920.05.02.01 KAFB-10617 SHEET6 OF 9

SOIL BORING LOG

“ CHZMHILL
S

PROJECT ; §T106 TO313 LOCATION : Short a
ELEVATION : COORDINATES :
DRILLING METHOD AND EQUIPMENT USED : ARCH 30K Pullstar Rig DRILLING CONTRACTOR : WDG Exploration & Wells / Juan )
WATER LEVEL 488 7/12' START : 11/13/2008 10:50  END : 11/19/2008 1045 LOGGER : K. Mouzakis
DEPTH BELOW SURFACE {I'T) ETANDARD SOIL DESCRIFTION COMMENTS
IINTEHVAL {FT) PENETRATION 50IL NAME, USCS GROUP SYMBOL, COLOR, DEPTR OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIl. STRUCTURE, 1D, AND ORGANIC VAPOR READING (PID)
AND 6"-6"-6" MINERALOGY.
TYPE {N)
300 40| S.5. 5305 | WELL GRADED SAND WITH GRAVEL (SW. pale brown | VOG = 0.0 ppm
(10 YR 6/3), dry, loose, gravel up to 1" _| Sample ID: ST106-55- 10617-300 |
collected on 11/15/2008 at 1250
_ GOOD| GB WELL GRADED SAND WITH GRAVEL (SW), very pal _| Downhole VOG = 0.0 ppm
brown (10 YA 7/4). dry. kose. gravel up to 2 inch 1325 Making 300-320 connection
B | 1340 Drilling to 320 =
VOC = 0.0 ppm
310 | el
GOOD; GB WELL GRADED GRAVEL WITH SAND (GW), light. VOG = 0.0 ppm
| brownish gray (10 YR 6/2), dry, ioose, gravel vary in sk 2
from 1/4" to 2"
320 . |
GOOD| GB WELL GRADED GRAVEL (GW), light brownish gray (10 Yi VOC = 0.0 ppm
_ B/2), dry, loose, gravel up to 2.5" | 1410 Making 320-340' connection i
1416 Drilling to 340"
330 __ = !
GOOD| GB WELL GRADED GRAVEL WITH SAND (GW), vellowish. VOC = 0.0 ppm
o brown (10 YR 5/4), damp, loose, coarse sand | _
340 ]
GOOD| GB MQED_&ANDJSMW&MM VOG = 0.0 ppim
= dry, loose, fine to coarse sand, trace gravel 1445 Making 340-360" connection x
1455 Drilling to 360"
asp_| i =
GOOD| GB WELL GRADED SAND WITH GRAVEL (SW). light. VOC = 0.0 ppm
il yellowish brown (10 YR-6/4), dry, loose o il
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APPENDIX C - WELL INSTALLATION DATA

PROJECT NUMBER BORING NUMBER ]
@ 376920.05.02.01 KAFB-10617 SHEET7 OF 9 .
CH2MHILL
*’l
SOIL BORING LOG l
PROJEGT : ST106 TO313 LOCATION : VA Field _
ELEVATION : COORDINATES ¢

DRILLING METHOD AND EQUIPMENT USED : ARCH 30K Pullstar Rig

DRILLING CONTRAGTOR : WDC Exploration & Wells / Juan

'WATER LEVEL 488 712"

START : 11/13/2008 10:50 END : 11/19/2008 1045

LOGGER : K. Mouzakis

DEPTH BELOW SURFACE (FT}) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIL STRUCTURE, 1D, AND ORGANIC VAPOR READING (PID)
AND 6"-6"-6" MINERALOGY.
TYPE N)
360 620 5., 6-10-25 WELL GRADED SAND WITH GRAVEL (SWJ. very pala | VOC = 0.0 pom
brown (10 YR 7/3), molst, louse, gravel up to 1" -] Sample iD: ST106-8S-10617-360 l
collected on 11/15/2008 at 1520
| GOOD| GB WELL GRADED GRAVEL WITH SAND (GW), light yel 1630 Making 360-380' conneciton
brown (10 YR 6/4), damp, lnose 1540 Drilling to 380"
_ _] VvOC=0.0ppm =]
370 ] -
GOOD| GB SAME AS ABQVE VOC = 0.0 ppm
380 __ =
GOOD| GB WELL GRADED SAND (SW), light vallowish brown VOC = 0.0 ppm
= (10 YR &/4), damnp, oase, trace gravel _} 1605 Making 380-400' connection _
1623 Drilling to 400"
390 _ | . i
GOOD| GB SAME AS ABOVE hut 10% gravel VOG = 0.0 ppm
400 __ | .
GOOD, GB ﬂELL_QB&DED_SAND_{S t Ish wn (10 YR VOC=0.0 ppm
_ 6/4), moist, coarse grained | 1ins A
0740 Making 400-420' conneciton
| _1 0750 Drilling to 420" il
410 — =
GooD| GB SAME AS ABOVE frage gravel VOC = 0.0 ppm
1
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APPENDIX C - WELL INSTALLATION DATA

PROJECT NUMBER BORING NUMBER
@ 376920.05.02.01 KAFB-10617 SHEET8 OF ¢
- CH2NMRHILL
' SOIL BORING LOG
PROJECT : ST106 TO313 LOGATION : VA Field
ELEVATION : COORDINATES :

DRILLING METHOD AND EQUIPMENT USED : ARCH 30K Pullstar Rig

DRILLING CONTRACTOR : WDC Exploration & Walls / Juan

WATER LEVEL 488 7/12' START : 11/13/2008 10:50 END : 11/19/2008 1045 LOGGER : K. Mouzakis
FDEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION S0OIL NAME, USCS GRQUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE GONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIl. STRUCTURE, ID, AND ORGANIC VAPOR READING (PID)
AND 6"-6"6" MINERALOGY.
TYPE {N)
420 6563 S.5. 6-6-30 WELL GRADED SAND (SW). very pale brown (10 YR 7/3) - VOG = 0.1 ppm
damp | Sample ID: §T106-S8-108617-420 U
collected on 11/16/2008 at 0856
=] GOOD| GB WELL GRADED SAND WITH GRAVEL (SW), pale bra _| Sample ID: ST106-8S-10617-420MS o
{10 YR 6/3), damp to moist collected on 11/16/2008 at 0856
_ _| sample ID: ST106-S8-10617-4208D |
collected on 11/16/2008 at 085€
" 0905 Making 420-440" conneciton a
0915 Drilling to 440"
430 _ 1 VvOG=0.0ppm _
Goon| GBR SAME AS ABOVE VOC = 0.0 ppm
440 = ==
GOOD| GB WELL GRADED GRAV rallowish brown VOC = 0.0 ppm
i (10 YR &/4), damp, trace sand, varied color in rocks, s¢ _| 0930 Making 440-460' conneciton |
gray and red rocks, size in gravel varies from very small 0943 Drilling to 460"
Bl 10 1.5" J .
450 -1
GOODp GB WELL GRADED SAND (SW), light yellowish brown. VOC = 0.0 ppm
3 {10 YR &/4), moist, fine to coarse sand | Ji
460 — =
GOOD| GB SAME AS ABOQVE but trace clay VOC = 0.0 ppm
= _| 1020 Making 460-480' conneciton =
1030 Driling to 480"
o _| 1100 Ear on hammer broke |
470 _| = =
GOOD| GB WELL GRADED SAND (SW). very pale brown (10 YR 7/3), VOC = 0.0 ppm
| dry to damp, fine sand -] _
Kirtland AFB Page 62 of 108 May, 2009



APPENDIX C - WELL INSTALLATION DATA

PROJECT NUMBER BORING NUMBER 1
@ 376920.05.02.01 KAFB-10617 SHEETS OF 9 .
g CH22MHILL
" SOIL BORING LOG l
PROJECT : ST106 TO313 LOCATION : VA Field _
ELEVATION : COORDINATES :

DRILLING METHOD AND EQUIPMENT USED : ARCH 30K Pullstar Rig

DRILLING CONTRACTOQR : WDC Exploration & Wells / Juan

WATER LEVEL 488 7/12'

START : 11/13/2008 10:50 END : 11/19/2008 1045

LOGGER : K. Mouzakis

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
RECOVERY (FT) TEST MOISTURE CONTENT, RELATIVE DENSITY, TESTS, INSTRUMENTATION, SAMPLE
NUMBER RESULTS CONSISTENCY, SOIL STRUCTURE, ID, AND ORGANIC VAPOR READING (PID)
AND "-6™-6" MINERALOGY.
TYPE (N)
480 620" S.S. WELL GRADED SAND WITH. V ry pale VOC = 0.1 ppm
brown (10 YR 7/3), dry, gravel up to 1.5" _} Sample ID: 8T106-SS-10617-480 -
482.5 GOOD| Ss.S. 482.5-484 8/12" - WELL GRADED SAND (SW), very pale| collected on 11/16/2008 at 1150
_ brown (10 YR 7/3}, moist, loose ] VvOC=0.0pom N
485 GOOD| S.S. 484 8/12" - 485 - WEL| GRADED GRAVEL (GW) Sample ID: Core A
o] very pale brown (10 YR 7/3), moist _| collected on 11/17/2008 at 1114 o
GOOD| GB WELL GRADED SAND WITH GRAVEL (SW), yellowish VOG = 0.0 ppm
= brown (10 YR 5/4), moist N ]
485 GO0D| S.S. 489-491.5-WELL GRADED SAND (SW), dark yellowish brow VOG = 0.0 ppm
490 (10 YR 4/4), saturated ] Sample ID: Core B _
491.5 491.5-493 - SAME AS ABOVE colfected on 11/17/2008 at 1630
J _| Sample ID: Core C n
493 collected on 11/17/2008 at 1620
= GO0D| GB WELL GRADED GRAVEL (GW), yeliowish brown VOC = 0.0 ppm =
494.8 (10 YR 5/4)
N GOCD| S.8. WELL GRADED SAND (SW), yellowish brown {10 YR VOC = 0.0 ppm .
487 saturated Sampie [D: Core F
J collected on 11/18/2008 at 1456 A
500 = >
GOoD| @GB WELL GR ITH SAND (GW), yeliowish VOC = 0.0 ppm
n brown (10 YR 5/4), wet o
510 __| GOOD|GB SAME AS ABOVE | voC=00ppm -
_| Endof hole at 515
515_
]
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APPENDIX 2
KAFB-106211 Boring Log

Kirtland AFB BFF December 2015
Air Sparge and Soil Vapor Extraction Pilot Study Letter Report KAFB-015-0047



KAFB_BOREHOLE_LOG - SHAW_DRILLING.GDT - 9/30/15 12:28 - N:\KAFB BFF\GINT\KAFB_PROJECT\KAFB_BFF.GPJ

Client: US Army Corps of Engineers

Project Location: KAFB, Albuguerque, NM

Project Name: KAFB BFF SWMU ST-106 and SS-111
Project Number: 140705

Date Started: 6/4/2014
Date TD Reached: 6/11/2014
Date Completed: 6/11/2014

Ground Elevation AMSL (ft): 5339.6
Y Coordinate: 1475210.14

Borehole ID: KAFB-106211

Hole Diameter Upper (in.): 11-3/4
Hole Diameter Lower (in.): 9-5/8
Surface Completion Type:

Groundwater Levels BGS (ft):

Y At Time of Drilling: 477.00

¥ At End of Drilling: Not Recorded

¥ After Drilling:

Drillling Contractor: National Drilling

Drilling Method: Air Rotary Casing Hammer

X Coordinate: 1542907.53 Logged By: Andrew Harvey Page 1 of 18
(]
~ & e .
3 5 8 & %
£ le £ 8288 Material Descript O Well Di Remark
% 2 g ga 59 aterial Description % ell Diagram emarks
o g 2 o |5 >
0¥
I Silty SAND (SM); brownish yellow (10YR Top of Cement | Hand auger to 1 ft.
1 - 6/6); dry; very fine sand. Seal
i N pq-Top of
Bentonite
s . Chips
5 Silty SAND (SM); brown (10YR 5/3); dry
to moist; fine sand. SM
i 3" Schedule
80 PVC Riser
B for SVE Well
i 1 1/4"
Schedule 80
i PVC Riser for
10 AS Well
| “Well graded SAND (SW): brown (10YR | | Water added @ 10 ft. to
1 el 5/3); moist; fine sand. keep down dust.
i N -Bentonite
Chips
15
Same as above (10 ft.); coase sand. Water added to keep
1 down dust.
| sw
20 _ ¢ _Top of High
Same as above (10 ft.); trace fine gravel. Solids
i Bentonite
Grout
25 0 e L
<%cb]  Well graded SAND with Silt (SW-SM);
. .kl brown (10YR 5/3); fine sand.
1 SW-
] SM
30
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